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Introduction
Schoolhouse Planning highlights the pertinent topics related to the

planning and construction of educational facilities. It is intended as a
relatively modest but straightforward look at the key features of planning
educational facilities. The editors have attempted to draw upon the spe-
cific areas of expertise of the authors of each chapter. This planning tool is
to be used as a guideline in the planning, design, remodeling and construc-
tion of educational facilities. The organization of the subject matter pre-
sented in this guide is intended to focus on practice rather than theory.

The book starts by dealing with the feasibility study and developing
the master plan in the first two chapters. In chapter three the author details
the important topic of writing the educational specifications before turning
to the selection of the architect in chapter four. Site selection is the order
of business for chapter five. The next three chapters deal with spaces for
learning, interiors, and the visual environment.

The next four chapters deal with the very important issues of financ-
ing, construction management and construction observation and adminis-
tration. In the next two chapters the authors focus attention upon two
rather unique topics which are remodeling and the challenges of building
schools in a rapidly growing population.

What have we attempted to achieve in this guide? Hopefully, the
sincere efforts of our authors will open new avenues of inquiry to practi-
tioners and to scholars as they deal with the topic of schoolhouse plan-
ning. We hope to have provided better cognitive maps from which strate-
gies for management can be developed. We will be p:eased if school
administrators find that the following pages provide them with a handbook
and guidelines to successfully make their way through the potentially
thorny experience of planning educational facilities.

Karl V. Hertz, Ed.D., Superintendent
Mequon-Thienville School District
Meguon, Wisconsin
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Chapter 1.

Conducting a
Feasibility Study

G. Lawson Drinkard, Ill, AIA*

There are two essen al components which must be included in any
feasibility study of educational buildings. The first component is the
educational program, which describes current and future educational

goals and objectives. The second is the architectural feasibility study, which
outlines building and renovation possibilities so that the educational goals
can be met.

Educational Program

Although the development of educational programs and specifications
will be explained in a later chapter, one cannot begin an explanation of how to
conduct a school feasibility study without stressing how important this first
component is in the planning process. A commitment to educational goals is
measurable by the resou -cestime, staff, money, and spaceallocated to
achieving these goals. Any school buildings, groups of buildings, or a campus
which is well designed must address those program needs which must be
satisfied for the educational goals to be met. A well-conceived educational
program provides a standard against which existing facilities can be mea-
sured. Thus the school space planning consultant should begin his or her
work with a well-stated educational program. This educational program
should start with a statement of educational philosophy. Some questions
which should be asked and then addressed in the development of an educa-
tional program include:

1. What is the primary purpose of this school? What is its educational
mission?

2. To what is the school system committed? Is this commitment correct
for the educational mission?

*G Lawson Drinkard, III is a principal in the firm of V'MDO Architects. Charlottesville, Virginia
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8 SCHOOLHOUSE PLANNING

3. How should learning occur in the school? What kind of teaching
methods will help this learning occur?

4. What are the proper roles of students, teachers, administrators, and
parents?

5. What kind of spaces are needed for the educational mission to be
successful? Are there optional solutions? How many students will/
should be accommodated?

This statement of philosophy will lead to an outline of goalsan "aca-
demic blueprint"which will provide the planner with the facts and figures
required to address current and future spatial needs. The success of all future
physical planning is dependent upon the care executed in articulating the
educational philosophy of the school system and upon the recommended
ways the school staff intend to accomplish the goals.

Architectural Feasibility

Architectural feasibility deals with physical space and is usually per-
formed in conjunction with or after an educational assessment is done and an
educational program is in place. The architectural feasibility study takes the
desired program and studies its physical (building and space) implications.

Issues to be studied vary depending on specific situations; however, the
typical architectural feasibility study of an existing educational building (or
group of buildings) includes the following:

1. Statement of Desired Physical Planning Goals
This important first step too often is not done. It is

important to agree on, and for your consultant to under-
stand, the goalspolitical, economic, educational, spiritual,
physical, etc.

The goals may be the result of complex educational or
political issues, or they may be fairly simple spatial ones
such as "we want this open classroom school to be re-
planned to accommodate more traditional individual class-
rooms." Whatever the goals of the study are, they must be
stated and written down so that the plan (and the planner)
can be evaluated at the end of the study. For instance, were
the goals of the study accomplished?

2. Assessment of Existing Buildings and Spaces
An inventory of existing buildings always reveals inter-

esting and often unknown aspects of campus space. If noth-
ing else, an inventory tells a planner what is available and
what is notdata which may not have been known or
documented.

9



FEASIBILITY STUDY 9

Depending on the scope of the study, some or all of the
following aspects of the existing building(s) should be stud-
ied:

a) Structural Condition

Is the building structurally sound and safe? Will it
accept additions or alterations? ..'hat is its expected
"life-span"?

Depending on the age and condition of the build-
ing, this may be a simple visual examination or may
require more in-depth examination and exploration;
ergo, concrete core samples may have to be taken or
floor material may have to be removed to investigate
structural systems. These factors will, of course, affect
both the time required to perform the study and its
cost.

b) Mechanical and Electrical Condition

Are the systems in good operating order, and are
the environmental conditions comfortable? Is the sys-
tem operating economically? What are projected re-
placment schedules for major equipment? What are
the maintenance schedules?

c) State and Local Building Codes

Does the building meet current state and local
codes? What are the code implications of renovations
or additions? Is the fire alarm system up-to-date? Is
the building "fire safe"? Do doors have required
closers? Is it "smoke safe"? Does the building meet
current standards of accessibility for the handi-
capped?

d) State Educational Requirements

Does the building meet current requirements for
classroom sizes, types, etc.? What are the implications
of bringing existing spaces up-to-date if additions or
alterations are made to the building? Can the building
handle 21st- Century technology requirements? Are
classrooms required for special education? Are kin-
dergarten rooms large enough? Is the library big
enough to contain the required number of volumes? Is
indoor physical education space required? Will the
costs of making required changes be excessive in rela-
tionship to the existing value of the space?

i 0



10 SCHOOLHOU-S PLANNING

e) Roof Condition

Is the roof in good condition? Many roofs (espe-
cially the flat built-up roofs applied in the late 1960s
and early 1970s) have failed or are in the process of
failing. The expense incurred in roof repair or re-
placement is so high it can have a great impact on
renovation budgets.

0 Building Size

Is the building properly sized to meet the educa
tional program? Does it have required number and
size of spaces (related to state regulationsbut also
to the goals found in the educational program)? What
sizes, types, and configurations are the existing
spaces?

g) Aesthetics and Comfort

Is the building attractive and comfortable? Does
it meet the aesthetic and quality standards of the
educational plan? What does the community think of
the building? Does its "image" say "education"? Can it
be altered to meet these expectations? Should it?

h) Modification Possibilities

Can the building be renovated or added to eco-
nomically? Are there "lost spaces" within the building
that can be recovered and creatively used for new
purposes? The inventory may help discover some out-
of-the-way or derelict places which can be architec-
tural and financial boons. Can an addition be avoided
by creatively replanning the existing building? Does
the condition and value of the building merit an addi-
tion?

i) Site and Landscape

Is the site circulation (pedestrian and vehicular)
adequate for the current operation of the school? Is it
safe? Is it efficient? Is there sufficient parking? Is there
parking for the handicapped? Is there a landscape
plan? Is current landscape material being maintained?
Are the playgrounds or playing fields sufficient? Could
new landscape material improve the aesthetic quality
of the building or increase energy efficiency?
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Overall Building Condition

Has the building been properly maintained? Are
major capita: repairs needed? Is the building worn
out? Should the building be torn down? What are the
alternatives?

3. Square Footage Program of Desired Spaces
Taking into account the goals of the educational pro-

gram, as well as the special needs for the specific building
or group of buildings, a desired square footage program
should then be developed. This program should be pre-
pared as an independent part of the study and should not
address what exists but instead what is needed. Some
factors to be considered while developing the program
may include:

a) The spaces needed for learning and teaching the edu-
cational program.

1)) State guidelines (or requirements) for classroom
sizes, library sizes, special classrooms, physical edu-
cation, etc.

c) State and local codes.

d) Current and projected enrollments.

e) Handicapped accessibility requirements.

Square footages should be z.u.veloped on a square
foot per pupil basis for specific space types using
recognized educational space planning guidelines
combined with knowledge of local requirements; ergo:
120 square foot/pupil in a high school industrial arts
wood shop, or 60 square foot/pupil for an art class-
room. These figures are of course influenced by the
number of pupil stations requireda smaller than
normal number of pupil stations for any given activity
will require mor square footage per pupil.

1 'Itimately, the square footage program should
include a list of spaces required and their sizes on a
per space basis. This list should be subtotaled and
multiplied by a percentage factor for circulation, ser-
vices, and structure. This percentage varies from
25%-45% based on the type of building, type of school,
mechanical and electrical requirements, site, special
requirements, etc.

2



12 SCHOOLHOUSE PLANNING

4. Comparison of Existing Space(s) to Desired Square Foot-
age Programs

On the surface this comparison might seem like
simple math, and sometimes it is. In some studies one can
take an existing list of spaces and subtract it from a de-
sired square footage program, and the difference will be
the size of an addition which is needed. This simple case is
usually the exception, however, rather than the rule. Often
the comparison is more complex. Existing spaces which
're too small, space adjacencies, existing circulation pat-
terns, code problems, and a variety of other circum-
stances usually cut the efficiency factor of an existing
building when it is renovated for new educational uses.
These factors should be taken into account when the
comparison is done.

In the case of a feasibility study for one specific build-
ing, an analysis will need to be made of the existing
spaces, their potential alternative uses and how these
spaces can serve the new program. Some effort should be
made to recover "lost" spaces in the existing building and
find ways for them to serve the new program; ergo, base-
ments, attics, old elevator shafts, unused stairways, extra-
wide corridors, etc.

When the feasibility study examines a group of build-
ings, comparisons of existing gross square footage and
new desired square footage may point out the need for
additions, renovations, or a new building.

5. Alternatives, Costs, and Schedules
Square footage comparisons as described in item 4

above usually generate a number of potential solutions.
These alternatives should be looked at as different paths
to accomplish desired goals and not as finished architec-
tural solutions. The variables can be presented in dia-
grammatic form so that areas, general massing and loca-
tion of spaces/bilding, etc., can be understood by the
client.

Each alternative should be accompanied by sufficient
data to enable a desired path to be selected from among
the group. Two pieces of information which are usually
required are:

a) Construction and project cost estimate.

b) Construction sequence and potential construction
schedule.

I c
A. d



FEASIBILITY STUDY 13

In the case of a potential building renovation, the
owner should know construction schedules and sequen-
ces in order to make alternative plans to serve whatever is
the existing use of the building. In the case of a group of

buildings or a campus plan, these sequences are impor-
tant for the above reasons as well as for overall capital
development planning and fund raising. In the use of a
multi-staged project, construction costs will be impacted
by project sequencing as well as by potential inflation. All

of these factors should be taken into account for each

alternative presented.

6. Summary and Recommendations
The architect or planner performing the architectural

feasibility study should be prepared to recommend to the
client a preferred alternative to pursue. This recom-
mendation should take into account the following:

a) Money available.

b) Time available.

c) The political realities.

d) Potential of existing buildings and surrounding land.

The rationale supporting this recommendation
should demonstrate that the alternative is logical,
flexible, buildable, and will serve the educational pro-
gram.

In the final judgement, that design which will be best, is the plan which

holds most true to the educational goals of the school. The feasibility study
should produce architectural diagrams and guidelines which excite our
minds both visually and intellectually.

94..1,



Chapter 2.

Developing The
Master Plan

Gay laird Christopher, ALA*

The master planning starts with a facility survey to determine the en-
rollment capacity of existing schools. By conducting a survey, the
surveyor will look at numerous parameters which affect the functional

capacity of a facility. Some of those factors are: building capacities, site size,
configuration and topography, and space utilization. The end product of the
plan will provide the district, site admini' o-ators, district maintenance per-
sonnel, and other interested parties with a detailed understanding of facility
capacities, needed improvements, and opportunities for future expansion.
The plan will determine where space is available, which facilities are over-
utilized and where additional facilities can be accommodated. Used in con-
junction with the district's enrollment projections, the facility master plan
should become an integral part of the district's scheduling process. The
methodology described herein outlines the step by step process to complete
a facilities master plan.

Facility Site Plan

The first critical step in conducting a facility survey is the development of
a two-dimensional map of each existing facility. The map, or site plan, should
show the entire dimensioned site area, names of surrounding streets, and all
critical site features, including buildings, portable classrooms, trailers, park-
ing lots, access roads, and major hardscape areas. Each instructional space
on the campus should be identified and separately numbered. All mapping
should be done on a 8-1/2 x 11 format to allow for easy reference and
reproduction. For larger facilities, e.g. senior high schools, it will be necessary
to do twc plans: a "Plot Plan of Site and Building" shows the entire site area,

'Gaylaird Christopher is a principal with Wolff Long Christopher Architects in Rancho Cu-
camonga, California
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16 SCHOOLHOUSE PLANNING

identifying and numbering major building clusters. The second plan, called
"Room Identification Plan" will identify and number eacn instructio' al space
as discussed above. The actual completion of the drawings should be a fairly
simple process. Most districts have available to them record drawings of all
existing facilities and additions. These drawings would need to be reduced at
the appropriate scale by an architect or professional drafting service. It is
critical that the diagrams be accurate and to scale since so many important
decisions will be based upon them. Once the drawings are complete. their
accuracy should be verified from visual inspection of the site. A legend should
be developed to identify symbols used on the site plans The next step in the
process is to gather information about facility utilization and maintenance
concerns. The first item in gathering information is to set up a joint meeting
with all site administrators for distribution of a "facility questionnaire." At that
time, the rePcons for the plan should be discussed and the questionnaire
explained. It is crucial that the administrators understand the importance of
the plan and realize that it will ultimately have a positive effect on their
facility. It is also important to make the questionnaire easy to use, flexible, and
interesting. If all these conditions are met, it will be used to ensure that the
proper information is supplied. Attached to the questionnaire should be a
copy of the site plan for that particular school. The site administrator should
be directed to make any necessary revisions on the site plan in red and to also
show the current room numbering system. It should also show any additional
temporary facilities that may have been added since the diagram's com-
pletion. Best results are obtained when only a short period of time is allowed
for completion of the facility questionnaire. A definite time frame and date
should be established for return of the form; normally two weeks is an
adequate time frame. It is best if the questionnaires are returned to a district
administrator so that they can follow up on any tardy submittals. Once the
questionnaires are returned, the surveyor should review each instrument in
detail, taking special note of critical' -tors and unclear information. After the
review is completed, an appointment should be made with the site adminis-
trator to discuss the questionnaire and to conduct a visual inspection of that
ia ility. The surveyor should carefully review all items which will result in
recommending addition to or modification of existing facilities and any items
that are unclear. Each room of every school should be visited to verify how it
is being utilized. This double checking is essential since facility utilization is
so critical in determining enrollment capacity. It is also extremely important
that facility utilization is updated on a regular basis so enrollment capacities
are reliable. A correction form should also be developed which each site must
file with the district administration whenever the classroom use is changed or
additions are made. If possible, all schools should be surveyed by the same
person to ensure consistency. Once the above information has been com-
piled, the facility plan can be completed. The facility plan will give the user a
concise summary compiling critical information about that particular school.

1 6



MASTER PLAN 17

SCHOOL NUMBER

Schools should be listed alphabetically according to the grade level
served:

"E" designates elementary school
"JH" designates junior high school
"M" designates middle school
"H" designates high school

Development of a district-wide numbering system will establish an easy
system for cross-referencing. This is extremely useful for larger districts.

ENROLLMENT HISTORY

School enrollment should be listed for the last five years. The pupils
listed should be the official enrollment which is reported to the state on a
yearly basis. If an official date has not been defined in the district, then a
consistent reporting date should be selected which comes closest to the
district-wide peak enrollment for the year.

"SE"designates special education enrollment

BUILDING AREA

The area of the building should be computed in accordance with your
state's criteria. If state criteria are not available, compute as follows:

The architectural area of a building is the sum of the areas of the several
floors of the building, including mezzanin_ and intermediate floored tiers and
penthouses of headroom height, measured from the exterior faces of exterior
walls or from the centerline of walls separating buildings.

Covered walkways, open roofed-over areas that are paved, porches,
and similar spaces shall have the architectural area multiplied by an
area factor of 0.50.

The architectural area does not include such features as pipe trenches,
exterior terraces or steps, chimneys, roof over-hangs, etc.

DATES OF CONSTRUCTION

This is the official date when plans are approved by the appropriate
jurisdiction.

"Unit(s)" refers to the building number shown on the site plan.
"OSA No." refers to the official Office of the State Architect appli-

cation and approval number. If the State Architect's
Office does not have jurisdiction in your area, insert the
appropriate agency's name and number.

Dates of construction are extremely important since some states cur-
rently have programs to reconstruct buildings over a certain age. It such a
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program is not available in your area, it is still important to keep track of
the age of the buildings as a benchmark for major maintenance, project
renovation, reconstruction, or replacement. Most structures require some
form of major remodelins or renovation every 25-30 years.

PORTABLES/INADEQUATE AREA

"No/Unit" the number and type of the portable classroom or unit.
The numbers should be run consecutively district-
wide.

designates the portable classroom with a raised wood
floor system.
designates the moduiar classroom building with a con-
crete slab or subterranean wood floor system.
designates a trailer.

The creation of a district-wide numbering and designation system for
temporary facilities will improve the district's facility record keeping sys-
tem in a number of areas. It provides the district a simple way to keep track
of the number of portables within the district allowing for easy comparison
of permanent versus portable facilities. It also provides a system by which
the district can keep track of temporary facilities as they are moved from
site to site and provides a record of the facility's age and lease expiration.

DISTRICT POLICY

The district's enrollment recommendations should reflect the dis-
trict's class size policy according to grade levels served. I. the district does
not currently have enrollment policies, capacities should be developed
based upon what is judged to be educationaily prudent for each particular
grade level.

STATE CAPACITY STANDARD

The enrollment capacity is based upon the state standards which
equals the chargeable building area divided by the appropriate ratio for the
grade level served. If the state or district has guidelines for the building
area per student, those numbers should be inserted.

If the state doesn't have building area standards, then standards
should be assumed so you can evaluate the overall efficiency of each
school. Space requirements will vary dramatically depending upon cli-
matic factors and the educational philosophy.

SPACES AND CAPAC IT r

The spaces and capacity analysis is based upon an actual survey of
teaching stations available on each campus. The capacity of any classroom
space less than 800 square feet should be reduced. Spaces which are 600
square feet or smaller should not be considered as classrooms.
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In older schools where dedicated library space was not designated in
the original facility, classrooms which house libraries should not be figured
as classrooms.

Enrollment of laboratory or specialized classrooms serving grades
7-12 should be on an adjusted basis for a period day since they cannot be
utilized for teaching of subject matters other than those they are designed.

A utilization factor of 90% should be used to adjust capacities of
facilities serving grades 7-12 to account for variance in class size and
scheduling difficulties. This utilization factor can be adjusted downward
based upon past experience.

The classroom capacity criteria should be based upon actual district
practices in order to give the most realistic enrollment capacity.

Any assumptions that are made regarding capacity of facilities should
be documented as part of the survey in order to allow those who are using
the analysis to better understand the criteria and easily modify them in the
future.

The spaces and capacity analysis is the most important portion of the
facility survey. It is based upon an actual on-site inspection of facilities and
their capacities. It will give the user quantitative information which can be
used to determine which spaces are available and what facilities will need
to be added. It is critical that this analysis be accurate and consistent from
site to site. Wherever possible, one person should visit every space within
the school district to verify the consistency of the survey. It is also essen-
tial for the survey to be updated whenever space utilization changes or
facilities are added or deleted.

USABLE PHYSICAL EDUCATION AREA

The usable site area is determined by subtracting unusable site area
from gross site area. Unusable area consists of area covered by building,
parking lot, area in front of the school and between buildings which is not
usable for physical education activities, and sloped areas which are too
steep to be used for physical education.

This evaluation requires on-site inspection and development of area
calculations based upon the school site plan. The most important function
that this review accomplishes is the evaluation of site capacity based upon
actual usable area rather than gross land area. This site's specific features,
which have a dramatic effect on its ability to accommodate students, are
taken into account.

RECOMMENDED SITE CAPACITY

The site capacity is based upon the following ratios ,f physical educa-
tion area per student:

Elementary 450 square feet
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Junior High 650 square feet

High School-500 square feet

These ratios were obtained by protracting recommendations devel-
oped by the California Department of Education. If the local factors and/or
physical education program demand that more or less area be provided,
ratios should be adjusted.

POSSIBLE EXPANSION

This analysis will help the district identify the number of classrooms
and accordingly students that can be feasibly added to each campus. The
expansion recommendations should be based upon the usable physical
education area, existing enrollment levels, and district capacity policy.
Tentative location of future temporary facilities should be selected and
mapped. Determining a tentative location will hopefully avoid haphazard
last minute placement of temporary facilities.

MAXIMUM -APACITY

The maximum capacity is determined by adding the additional stu-
dents developed from the "Possible Expansion" analysis to the spaces and
capacity recommendation.



Chapter 3.

Writing Educational
Specifications

John H. Fredrickson*

Tanning, designing, and building schools destined to be used well into
the 21st Century is an awesome responsibility. To provide
school facilities which are durable, functional, adaptable, and, at the

same time, economical, is a challenge for America's school planners. The
reaction of many educators to this challenge has been encouraging. They are
re-examining every facet of the teaching-learning process in an attempt to
obtain greater efficiency and productivity. The curriculum has been under
almost constant review. Basic philosophies regarding such things as the
length of the school day and year and traditional teaching and grading meth-
ods have also been carefully re-evaluated. The old order is changing, and with
this change educators are beginning to recognize the need for more flexible
kinds of school structures which will be more hospitable to the educational
programs and practices of the future.

Good school facilities are based on good planning, imaginative designing,
and modem building. However, even imaginative designs and modem con-
struction methods cannot produce truly effective school facilities without
thorough planning. Such planning must be the result of cooperative efforts on
the parts of school board members, administrators, teachers, non-
professional staff, and outside educational consultants. These cooperative
efforts will culminate in the development of educational specifications or
program requirements from which a school architect creates preliminary
drawings and makes construction cost estimates.

Perhaps the least understood words in eciucational circles today are the
words "educational specifications." Few educators and fewer lay persons

*John H Fredrickson is an educational consultant based in Merrimac, Wisconsin
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understand their meaning with respet t to the constructioi, aew school
facilities or the renovation of older structures. Until quite recently, the prac-
tice of actually writing detailed educational specifications for either new
colis:zuctiort or renovation was unheard of in far too many school districts
thrt tout the country. School officials who discussed their curricular plans
with an outside educational consultant were rare. Getting educators to think
in terms of long-range planning strategies was more rare. Even today, while
school planning procedures appear to be improving, there is still much need
for upgrading. Given the Poove, the purpose here will be to present some
guidelines for educators charged with the responsibility of developing effec-
tive educational specifications.

To begin, a school planning team, consisting of representatives of the
administration. teachers, non-professional personnel, and outside consultants
should be assembled. As good school plant planning demands, the participa-
tion of all groups directly involved in the educational enterprise, the school
planning team, is an imperative and its membership should be carefully
recruited. The task of the team will be :o prepare in-depth background studies
in four problem areas before writing the educational specifications or pro-
gram requirements for a specific project. These problem areas are:

educational philosophy and objectives (all governing policies should
be re-examined periodically to insure 1 r.. )ntinuing validity and to
determine whether they have been prof implemented in the past);

present educational programs and prac,:ces (any plan for educational
improvement must involve a thorough re' iew of present activities),

current educational trends and innovations (motivation for educa-
tional change is most often generated by outside forces);

educational expectations of the school coma nunily (no plans for change
can afford to ignore the general public).

Utilizing the information gathered during the above investigations, the
school planning team should then direct its attention to developing the
educational specifications under the following categories:

STATEMENT OF PHILOSOPHY

Every school district should have its own -dur (*t ona! philosophy as part
of the established board policies. If this is not (hi, case, here is an excellent
opportunity for the school planning team, representing the board of educa-
tion, administration, teachers, and non-professiorul personnel, to develop a
philosophy both for the district and the particular school project under
consideration.

Hopefully, every educational philosophy wow 2 contain a statement rela-
tive to fostering a respect for our democratic society through education. It
might state that education should help each student to acquire ideas, infor-
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mation, understanding, and skills enabling him or her to get along with others
and thus helping to lay the foundations for social responsibility. And finally,
the philosophy might point out that education should teach every student
that people live, work, think, and speak in a variety of acceptable ways.

GRADE LEVEL TO BE ACCOMMODATED

This portion of the educational specifications should indicate either the
actual grades to be included in the new or renovated facilities or the ages of
the young people to be enrolled. Here note that possibly a school facility
originally designated as an elementary building might at a later date' be
expected to serve as a middle school. Such planning could very well preclude
the necessity of major structural modifications in the future.

ENROLLMENT CAPACITY EXPECTATIONS

Every school district ought to have an ongoing enrollment projection
program. The most widely accepted is the so-called survival ratio technique.
The first step in this procedure is to estimate future enrollments by com-
puting the possible size of each grade for the next immediate year from the
size of the current year's next lower grade. Of the youngsters in any given
grade, a certain percentage "survives" to enter the next higher grade the
following year. This percentage may be more or less than 100 percent de-
pending primarily on population changes but also somewhat on the pro-
motional policies of the particular school or district.

By computing an average of what this percentage of grade to grade
survival has been for the past five to ten years, it becomes possible to
advance the current total enrollment year by year, each time dropping the
last year and adding a new first grade or kindergarten. Data on pre-school
children can also be incorporated in the survival ratio technique.

Using the enrollment projection information, the school planning team
will then be required to consider the various metl.ods of grouping students
(large and small group instruction, independent study and research, and
individual counseling), and to arrive at some judgments concerning the best
type of floor plan: open (no interior load-bearing walls); planned variability
(some interior load-bearing walls); or standard "eggcrate" (all interior load-
bearing walls).

CURRICULAR PROGRAMS AND ACTIVITIES

Among the many factors which have been instrumental in changing
and broadening curriculum have been the changing theories about learn-
ing. These include the older faculty psychology with its emphasis on men-
tal discipline through formal exercises which was a serious obstacle to
curricular improvement and the more modern psycholcgy with its em-
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phasis on the learner that has begun to exert a powerful influence for real
progress in education.

Today's definition of curriculum has come to include not only the
multitude of school subjects now being offered but all student activities
and experiences which are school-directed. With the acceptance of this
definition of the curriculum, schools now have many new responsibilities
and problems. It must be decided how new courses are to be offered
through insertion in existing subject-matter instruction, through com-
bination, through individualizing of subjects, or through supervised self-
study or correspondence study. Consideration must also be given to the
new extra-curricular activities, many of which are now carried on after
normal school hours. The problem for today and tomorrow is to develop a
curriculum for all youth with educational opportunities and services suited
to their individual needs and yet sufficient for the successful continuation
of democratic society.

With the above firmly in mind, the school planning team must now
determine exactly what subjects will be offered and what related activities
will take place in the new or renovated facilities. The designation of the
intended structure as an elementary, middle, junior, or senior high school
will be the major factor. In any event, the groundwork suggested earlier,
dealing with the district's present educational programs and activities,
current educational trends and innovations, and educational expectations
of the school community, will prove to be invaluable in preparing this part
of the educational specifications.

SPECIFIC UTILIZATION PLAN

The overall use of the proposed facilities is the topic of this section.
Many school districts are considering the utilization of school buildings for
year-c Jund instruction, evening community programs, and all kinds of
indoor and outdoor recreational activities. Therefore, serious emphasis
should be gi ren to such things as air-conditioning, adult meeting facilities,
handicapped requirements, and convenient outdoor access ways to vari-
ous parts of the building for after school use.

INSTRUCTIONAL PROCEDURES

Wide spread innovation in education is still far from a ground swell
shaking the nation. Of all the new ideas in education today, only cur-
riculum modification has made lrly significant inroads in America's
schools generally. All of the other for educational improvement, such
as closed circuit television, computer-assisted and computer-managed
instruction, modular scheduling, advanced placement, and nongrading,
have not touched more than fifteen percent of the school districts in the
country. Even a time-tested procedure like teaming has not been exten-
sively adopted in America's schools!

24
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The school planning team, employing the information it gathered
during the groundwork phase dealing with current educational trends and
innovations, should now attempt to relate these findings to the curricular
program and activities determined earlier.

TEACHING SPACE REQUIREMENTS

Not all subjects and activities require the same amount of space and
facilities to be effectively accomplished. Therefore, the school planning
team should review its deliberations of the new instructional procedures
just considered and its recent decisions on the curricular program and
activities to find the optimum space requirements, equipment, and specific
location for each teaching category. Teacher expertise should be fully
utilized during the work on this section.

SPECIALIZED INSTRUCTIONAL FACILITIES

In this matter, the school planning team concerns itself with the
listing, defining, and describing of the special instructional areas other
than classroom or teaching station space. Here such things as the library
or instructional materials center, auditorium, gymnasium, shops, computer
rooms, special education facilities, music and art rooms, and the so-called
multi-purpose room should be considered in great detail. Once again, the
teaching staff members of the school planning team directly involved with
these kinds of special facilities should be strongly encouraged to exercise
their respective expertise.

AUXILIARY AREAS OR FACILITIES

Auxiliary areas are often referred to as housekeeping facilities. In this
case the school planning team must be concerned about the location and
adequacy of office space, faculty, health, speech, and special conference
rooms, food service, custodial and storage areas, restrooms, and outdoor
play and parking facilities. Considerable time and thought should be given
to these vital services to insure functional operation of the entire new or
renovated school building.

MISCELLANEOUS CONCERNS

This section of the educational specifications can be extremely useful
in handling matters not covered fully under other categories (such as clock
and bell systems, intercommunications, telephones, television outlets, lire
alarms, incineration facilities, etc.) or as a vehicle to advise or instruct the
architect on concerns not previously considered (such as the acoustical,
illuminational, thermal, and visual environmental requirements). Expen-
sive "change orders" after construction or renovation has actually began
can often be precluded if this section is thoughtfully developed by the
school planning team.
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CLOSING OR SUMMARY STATEMENT

This final section is, unfortunately, often omitted by school planning
teams. It is here that the educational philosophy developed for the school
building or district, reinforced by all of the data and information of the
earlier sections, should be restated for the convenience of the architect.
Any requirements that the team feels to be imperative should be noted as
well as those which are open to team-architect negotiation later.

When the educational specifications have finally been developed and
reasonable consensus reached on their merits, the next step is the selec-
tion of a school architect. A number of architectural firms should be invited
to interview. They should be required to present photographs, floor plans,
and total construction cost data for school construction and renovation
projects they have designed and built in the recent past. They should
welcome direct inquiry with other school pl. -ming teams relative to their
overall cooperation and successful completion of modern school building
projects.

School planning teams ought to make a point of visiting those schools
both t..) inspect and to ask questions using their own newly developed
educational specifications as a working guide.

CONCLUSIONS

When the school district takes the time, money, and effort to commis-
sion a dedicated school planning team assisted by outside educational
consultants and that combination develops realistic educational specifica-
tions and selects a competent school architect, it can be assured that the
new or renovatec school building will indeed function effectively well into

the 21st Century.



Chapter 4.

Selection of An
Architect

Wallace Underwood*

The selection of an architect is the most important part of any building
project. An architect should be selected who is willing to build the
building the school district wants, not what the architect wants. The

ideal architect is one whose thinking is akin to that of the school administra-
tor and staff who will administer, teach students, and maintain the building
after completion.

INVITED PROPOSALS

The district should invite proposals from architects. A pre-qualification
questionnaire should be developed by the school district asking the architect
questions that are of interest to the district and valuable in the selection
process; it should include the following areas:

1. The Firm
a Where is the firm located?

The school district may want to establish a maximum
distance from the school district that the firm must be
locatc1 in order to be considered for the project. This
could affect the architect's accessibility and service.

b. How many years has the firm been doing business?

c. What is the firm's experience in designing public school
buildings? How many school buildings has the firm de-
signed?

d. How many staff members in the firm? Architects ___,
Engineers, Specialists

I

'Wallace Underwood is Superintendent, School Town of Munster, Munster, Indiana
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e. Where are your plans prepared?

f. Does your firm provide consultants? What kind?

2. Finn's Experience
a. What is your experience in designing energy efficient

and maintenance free buildings?

b. Will you provide energy cost analysis? Is there an extra

charge for this service?

c. How do you handle change orders?

3. Architect's Mistakes
a. Who pays for the architect's mistakes and/or omissions?

4. General Information
a. What are your current project commitments?

b. How long does it take after preliminary drawings are

accepted by the Board to prepare final drawings and

specifications?

5. Legal Action
a. Has a school district ever brought legal action against

your firm? If so, please explain.

b. Have you ever brought legal action against a school

district? If so, please explain.

c. Have you ever been involved in legal action with a
contractor concerning a school project? If so, please

explain.

6. Fees and Services
a. How do you determine your fee for new construction

and remodeling?

b. What services does this firm provide for this fee?

c. How much supervision will be provided? The district

may be required to pay an additional amount if they

want more supervision than the architect is willing to

provide in this tasic fee.

d. Would you be willing to participate and assist in site

selection?
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After proposals and questionnaires have been received from architects,
they should be reviewed by the administrative staff. The number of architects
should be reduced to a manageable number. Three to five would be ideal. The
administration and board should make inspections of the projects that the
architects have completed that are of a similar nature to the district's project,
i.e., new elementary school, new middle school, new high school, or major
renovation of an elementary school, middle school, or high school.

After inspection of the architects' projects, a rating sheet should be
developed for board members to rate the architects. From this rating the
board should decide whether it wishes to continue investigating an architect
or would want to drop the firm from insideration.

Interviews should be set up with the board and the architects. Interviews
should be a give and take proposition with the architect given at least one
hour total. The hour should consist of 20 minutes for the architect to make a
presentation and 40 minutes for questions and answers. Time should be
allowed after each interview for the board to have a brief discussion concern-
ing the architect previously interviewed. The architectural interviews should
be scheduled at least fifteen .antes apart; three interviews in one evening
should be the maximum. Each board member should be given an evaluation
sheet for each architect. After all architects have been interviewed, the board
should then rate the architects individually and narrow the choice down to no
more than two. A discussion on those two architects should be of sufficient
length for the board to reach a consensus that those are the architects under
final consideration. At this point the board may wish to invite the finalists
back for another interview and visit their offices and additional projects
completed by the architects. Previous clients should be contacted to deter-
mine their satis,action with the architects.

After the board has reached a decision on the architect, the one major
thing left to be accomplished is the development of the contract with the
architect.

ARCHITECT'S CONTRACT

The standard ALA Contract is a beginning point, and it should be nego-
tiable. Architectural fees can vary substantially on new buildings and/or
remodeling. The fee schedule should be clearly understood and written into
the contract prior to the final selection or ratification of the contract. If
several projects are contemplated over a period of years, perhaps a contract
could be agreed upon on a volume basis. Architectural work completed
within so many years would all be done at a substantially lower rate. Roofing
projects should carry a lower fee schedule than other types of architectural
work as they require less work on the part of the architect.

Often there is a misunderstanding on the amount of supervision that is to
be provided by the architect. This should be clearly agreed upon and written

n --I. j
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into the contract. If the school board expects the architect to be present five

days a week, four days a week, or three days a week, this should be clearly
stated in the contract. Obviously there are times when it may not be neces-
sary for the architect to be present during a project, i.e., when there is not
much work taking place. However, misunderstandings do occur if it is not
clearly spelled out in the architect's contract.

ARCHITECT'S COORDINATOR

There should be a clear understanding and agreement by the board as to
who will be coordinating the project for the architect. This person shild also
be interviewed by the board and administration.

In conclusion, the architect, the citizens and the professionals in a school

district should have a sound basis for a solid relationship. Preparation is the

foundation for success.

SUMMARY

Educational facility needs and fiscal responsibility are ultimately ad-

dressed by the Board of Education. Many thousands and possibly millions of

dollars could be saved each year in building educational facilities if the
appropriate steps were taken in the selection of the are.itect. To do this the
board should establish a selection process which includes a clear view of the

policy used in the selection process. A sample policy which gives stability to
the selection process includes equitable guidelines in working with many
architects. Once the board determines these for their particular needs then it

is systematic to have a clear understanding of the flow of selection proce-
dures. This is the "nuts and bolts" approach to an objective selection. The

flow may differ from board to board, but the need for a smooth flow of
procedures is great enough for a plan to be determined and followed. The

board has many responsibilities, but to re-invent the wheel is not one of them.

A way to avoid this is to try the suggestions given herein.



Chapter 5.

School Site
Selection

Ken Falkinham*

wring the past decade, school administrators have had few oppor-
tunities to construct new facilities or buildings or for that matter to
purchase appropriate school sites for future use. With declining en-

rollments, districts were facing the issue of closing schools and/or attempting
to sell surplus land which was perceived in the 1960s or 1970s to be needed.
Facility and site selection is, however, still a pertinent topic for discussion,
especially in high growth areas around the country.

The farsighted school board and administration will project their school
site needs well into the future and acquire adequate sites while land is still
available and relatively economical. In selecting a school site, the following
basic criteria should be considered:

1. Economic, social, and housing makeup of the community.
2. Integration with community planning and zoning.
3. Relationship of high schools and/or elementary schools to other gov-

ernmental districts such as township, county, or city.
4. Site location, i.e., urban, suburban, rural and usability of site for build-

ing, recreation, etc., as it pertains to water table, flood plain, subsoil
conditions.

5. Utility services as related to availability and costs. Are gas, elec ricity,
sewer and water u ilities near? Are initial costs of land versus cost of
improvements satisfactory?

The site selection process should be initiated by a team of experts
composed cf school administrative officials, an architect, and educational
consultants. These core individuals would also probably require assistance of
landscape architects, regional planners, engineers/recreational experts, and
legal consultants. The team members should have a thorough understanding

Ken Falkinham is Director of Fiscal Affairs, Township High School Dorict #113, Highland
Park, Illinois
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of the district's programs and/or educational specifications. The team should
make a recommendation to the board of education answering the following

questions in detail:
1. Where should the site be?
2. How large should the site be?
3. What specific characteristics should the site possess?
4. What cost is reasonable for the site?
The site selection team members can usually make specific contributions in

arriving at the ultimate site selected. The contributions are mentioned below.

This list isnot all inclusive and a district may wish to "customize" its team to meet

its specific needs.

SCHOOL ADMINISTRATION

The school district's administration can share with the team members the

educational needs of the district am,' just what is required in termsof space and

curriculum needs.

ARCHITECT

Thearchitect can project the site characteristics that best accommodate the

building design suggested by the district's educational specification. Preliminary

sketches on proposed sites can be helpful in recognizing both good and

undesirable site features.

LANDSCAPE ARCHITECT

this architect can assist in placing the building on proposed sites which

would allow optimum development of the total area and can provide infor-

mation concerning topography, soil conditions, drainage, etc. Also, once the

site has been selected he/she can assist in development of walks, play fields,

appropriate plantings and outdoor learning areas.

ENGINEERS

Soil consultants or engineers are a critical part of the site selection team.

Laboratory analyses of soils to determine conditions needed for proper bearing

of the structure and proper drainage of the surface waterare vital. The worst thing

that could happen to a district would be topurchase a site that has an unbuildable

subsurface.

REAL ESTATE APPRAISER

This person can conduct a study to assist the team in obtaining a reasonable

price for the site selected. The person is especially important if the district must
initiate condemnation proceedings with its right of eminent domain.

LEGAL CONSULTANT

This key person provides legal advice to the board of education by examin-
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ing all legal documents pertaining to the purchase of property or condemnation
nroceedings.

URBAN AND REGIONAL PLANNERS

The planner can assist in analyzing and mapping areas to help locate
school sites. This person can also advise on zoning regulations and proposed
highway construction. The ideal parcel of land to be selected by the team for
recommendation to the board of education should survive the selection
process by meeting at least two-thirds of the criteria listed below:

Will the site support the educational program?
Is the site's location convenient for the majority of the pupils?
Is the site the right size and shape?
Is the topography conducive to desired site development?
Is the site safe?
Is the site free of industrial and traffic noise?
Does the site drain properly and are the soil conditions good?
Is water, gas, and electricity available?
Is the site served by police and fire departments?
Is the site expandable in the future?
Is the price affordable?
Is the site available?

SITE DEVELOPMENT PLAN

Once the team has accumulated all pertinent information on all sites
being considered, it is possible to begin developing a land-use plan which
details possible solutions, in a preliminary manner, of land engineering con-
cerns such as grades and placement of parking areas, roads and walkways,
landscape design, and a plan of outdoor learning and athletic areas. The
following steps may be helpful for the team as they approach this phase of site
selection.
Step I Obtain a topographical survey of the site. These maps may be ob-

tained from the US. Coast and Geodetic Survey or from the State
Highway Department.

Step 2 Have the team make repeated visits to all sites to gain a feeling for the
character of the sites, to collect information, and to begin a land-use
analysis. The architect will usually mark down pertinent information
which might influence site selection. The team makes these studies so
they can visualize the site a. It will be at completion of the developed
school.

Step 3 The architect should develop freehand sketches expressing the educa-
tional specifications of the board of education on hard-line drawings.
Collaboration with school planners, landscape architects, engineers,
and other experts will, through free interchange of ideas, allow for the
best plan concept to evolve for each site. With these sketches in hand,
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the team should be better able to visualize the site possibilities and
strengths versus its shortcomings.

Additional Criteria To Be Considered
SIZE OF SITE

The size of a school site should be determined largely by the nature
and scope of the contemplated educational program. Numerous state au-
thorities have developed recommendations for site size. These authorities
conclude the following:

ELEMENTARY SCHOOLS

Suggested size is ten (10) acres plus one (1) additional acre for each
one hundred (100) pupils in the projected ultimate maximum enrollment.
An elementary school of 450 pupils should have an acreage of approxi-
mately 14.50 acres.

MIDDLE SCHOOLS

Suggested size is twenty (20) acres plus one (1) additional acre for
each 100 pupils. a site of minimum size for a middle school of five
hundred (500) pupils would be 25 acres.

HIGH SCHOOLS

For senior high schools it is suggested that there be provided a min-
imum site of thirty (30) acres plus an additional acre for each one hundred
(100) pupils. Thus a site for a senior high school of 1,000 pupils would be 40
acres.

COST

A board of education must be extremely careful in considering the
cost of a site. A site that may seem high in initial cost may be most
economical in the long run. Conversely, an inexpensive piece of property
may be expensive to develop. A complete set of construction estimates
should be made on all sites to weight the total cost of a site purchase and
development.

PEDESTRIAN AND VEHICLE TRAFFIC

A site viewed in an undeveloped state must be looked at with great
vision. The traffic patterns for both motor vehicles and pedestrians should
be analyzed as to the impact on safety and efficient and timely transporta-
tion of students and staff. The number and type of entry roads near the site
and the number and types of vehicles utilizing the roads should t looked
at. The number of parking spaces versus the available land should be
reviewed. The most accepted rule of thumb on the number of paL trig
spaces needed is:

2
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School Parking Spaces

Elementary One per classroom + 3
Junior High One per classroom + 6
High School One per classroom + 11

Separate parking areas for staff versus student and visitor parking is
desirable. Also, all parking and curbing should provide for handicap acces-
sibility.

COMPARING ALTERNATIVE SITES

When a board of education has more than one (1) site to choose from,
a criteria evaluation should be set up to objectively evaluate all sites.
Architects and administrators have developed over the years numerous
scalessome extensive, some not too elaborate. The evaluation form
shown below directs a selection of a site which would not be the cheapest
in initial cost but the most desirable incorporating the ten (10) categories
listed.

COMPARING ALTERNATE SITES
Each factor weighted
on scale of 1 to 10, for
desirability

SITE
A

SITEBCDSITE SITE

Program support 7 7 5 10

Ease of acquisition 9 10 4 6

Cost of site development 10 6 6 9

Cost of utilities 3 5 7 10

Aesthetic quality 10 9 4 7

Location and centrality to
pupil population

3 6 8 9

Ease of future expansion 5 7 4 2

Future land value and
marketability

4 6 6 10

Adaptability to future grade
organization changes

7 7 7 8

Cost 5 8 4 6

Total evaluation 63 71 55 77

To concludea selection of a school site can be the start of a truly
rewarding experience for any administrator. It can also be a traumatic

ti t.)
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occurrence as the "experts" on the sideline continue to second guess the
selection team's choice. If the leadership of the site selection team dili-
gently does his/her job, the process should be completed smoothly. If the
team does its job, the old axiom below may prove inappropriate.

I know of no matter of taste in which so remarkable a similarity
prevails throughout our state as in the selection of the site for a
school-house. The side line of the public highv y and the most
worthless parcel of land in the district, if the two can be found
in juxtaposition, seem to be the favored locality. (from THE
SECOND REPORT OF THE BOARD OF EDUCATION OF THE
STATE OF MAINE, 1848)

a.

,
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Chapter 6.

Spaces for
Learning

Timothy Brown*

It used to be from the cynics that one heard, "What goes around, comes
around ... education is always in the state of swinging from one end of the
instructional pendulum to the other." However, one need not study too

much history of education, nor teach too many years to be impressed with
the validity of this seemingly flippant remark. To be sure, each extreme swing
brings with it a new body of research, a new set of experts, and a new list of
titles, but basic outcomes ring frighteningly familiar.

The sixties brought us J. Lloyd Trump and Delmas F. Miller as the
spokespersons for a drastic new approach to teaching and learning. Espous-
ing the belief that learners respond in varying ways to instructional tech-
niques, the NASSP-sponsored Model Schools Project promoted independent
study, differentiated staffing, small group interaction, large group lecture,
flexible-modular scheduling, team-teaching, and teacher advisement as the
way to deliver this philosophy.

Then came the "back to basics" purge of the seventies calling for a rise in
test scores, more emphasis on student discipline and renewed attention to
career and vocational education. The individual gave way to the group and
the lecture-discussion, albeit more lecture than discussion, again became the
dominant, virtually exclusive, mode of instruction. However, the seventies
have quickly slipped into the eighties and are beginning to bear striking
similarities to the sixties.

Do not worry, the Model School Project is dead ... Flexible-modular
scheduling has not been resuscitated ... Students are still under control ...
However, the literature on hemisphericity and brain dominance, which has
begotten the 4-MAT system of teaching and learning, bears striking resem-
blance to the individualized instructional program! of the Model Schools,

*Timothy Brown is Principcd, Andrew High School, Tinley Park, Illinois
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Westinghouse PLAN and others. The current literature on critical thinking
unashamedly uses the same hierarchies of cognitive, affective and psycho-
motor domains that were so integral to the individualized programs of twenty
years ago. As a crowning example, the most recent ASCD video tape series on
thinking skills promotes a middle school program where young thinkers sit
around in lounge chairs sharing great thoughts with their teacher and each
other. Deja vu?

Such concepts as interdisciplinary team teaching, pontoon scheduling,
and teacher advisement, so much a part of the earlier, individualized instruc-
tion formats, are once again finding their way into those schools on the
cutting edge of quality instruction in the eighties. While the research sup-
porting these programs is not all new, a revived interest in the individual and
his/her need for a broad base of academic and social experiences has caused
educators to rethink some of the philosophies that seemed to temporarily fail
into disfavor.

While the purpose of this document is not to present an anecdotal
history of education from 1960 to the present, nor to juxtapose the social
condition of the country with the dominant instructional techniques in
schools, it would be foolish to assume that these phenomena do not impact
school buildings. Scores of buildings were built in the late sixties to be "Model
Schools" high schools. Boasting an abundance of open space, theater-like
lecture halls, tiny discussion rooms, and centralized media centers, these
buildings were expected to facilitate, even guarantee, the individualization of
instruction. As these buildings were being built, teachers wht, would be
staffing them were being indoctrinated in the rudiments of individualized
instruction. Dozens of consultants earned a handsome living with their dog
and pony shows espousing the philosophy and training the techniques of
individualization of instruction. From teaching-learning units, with their care-
fully delineated behaviorally stated objectives, to the techniques of small
group interaction, the newly trained teacher was expected to completely shed
the old way of teaching and learning and embrace individualization as his/her
own. For all kinds of reasons it did not work ...

Was it that teachers were not properly trained? Were students too
immature to handle the lack of social structure? Were parents unwilling to
accept a mode of teaching and learning drastically unlike their own? Were
teachers too entrenched in teaching the way they were taught to make such a
major change? Probably, the answer is "all of the above." However, what
about those buildings?

The tragic reality was that the beautiful new "Model Schools" buildings
were grossly unfit for traditional instruction. Thirty students could not ade-
quately fit into a ,eminar room designed for eight. Four teachers could not
lecture simultaneously in the same open space. A class of thirty did not need
a lecture hall built for two hundred. A large student commons was not
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necessary for a tightly scheduled school day. In short, a philosophy too
quickly tested gave way to community heartache and personal tragedy in the
name of what seemed best for kids. Beautiful edifices were carved into
instructional nightmares as the pendulum so quickly changed its course.
Architects, superintendents, principals, and school boards found themselves
looking for work as the newly enlightened found their way into power. A
hurtful marriage of philosophy and practice had come to awkward dis-
solution.

However, the philosophy was not totally ill-founded. The techniques of
"Model Schools" were not without merit. As contemporary literature re-
affirms, probably more quality nstructional theory was made real during the
sixties than most would be willing to acknowledge. However, the sixties
represented a trendy pendulum extreme, and were therefore doomed to
failure.

So, what made the individualized instruction programs of the sixties
trendy extremes, when the research of the eighties supports many of the same
constructs, albeit tempered and modified?

Clearly, it was the buildings.
School districts in the market for new high school buildings were lured

by the philosophy of individualized instruction and the economy of open
space. With little attention to instructional methodology, and less sensitivity
to the complex issues of teacher training, dozens of buildings were made in
the image and likeness of "Model Schools" schools. However, these buildings
proved quickly not to be the guarantors of individualized instruction. Rather
they served to guarantee the demise of the same. By launching into buildings
before the instruction was in place, the training of staff took a backseat to the
demands of bricks and mortar. By implementing a flexible schedule before the
curriculum demanded flexibility, student control and lack of social structure
became the target of public attention. The so-called open space flexible high
school became a symbol of inflexibility. By forcing a philosophy on a poorly
prepared professional staff, these buildings degraded and insulated the pro..
fessionalism of the very people they were expected to convert.

While some architects would have professional educators believe that
they know what is best for teaching and learning, it is time to reverse this
demeaning trend. A philosophy of instruction will only survive if the pro-
fessionals responsible for delivering it are committed to its tenets and trained
in its practk Professional educators, not architects and consultants, must be
calling the snots on appropriate space for teaching and learning. Buildings
must not be built to convert a staff to a newly agreed upon agenda. Buildings
should not be called upon to carry the burden of effective teacher training
and continual supervision of instruction.

Therefore, the most important resources in designing a school building
are the professional staff members who will be practicing there. Qualified

kr.;
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educators, accustomed to practicing, their highly sophisticated profession, are
singularly suited to the designing of quality instr..:,tional space. In this man-
ner, the practiced philosophy will dictate the requirements of the building
rather than vice versa. The building will not be designed until a well-trained
group of pl acticing educators gives its approval to the space that will become
its own. However, this does not address the potential for a philosophy change,
the improvement of instruction, and the all-too-familiar pendulum swing.

The trendy pendulums swings of the sixties and the concomitant reac-
tion of the seventies were clearly exacerbated by the construction of
trendy buildings. No community can afford to allow the trendy, albeit well
intentioned, philosophy of a select few to override the c-mmon practice of
a respected majority. While some of the most valid components of the
individualized instruction were thrown out in a knee jerk reaction to the
buildings in which they were hntisd, many of those components proved to
be impervious to their housing and are successfully practiced in quality
schools everywhere. Independent study has been well accepted as a
method of challenging the best and brightest of secondary school students.
Small group interaction is recognized as a vital component in hundreds of
discussion-oriented classrooms. Team teaching is successfully practiced
in schools designed to meet the needs of a wide variety of academic and
currie` im needs. Teacher advisement programs are currently serving as
the backbone of many high quality secondary school programs. Moreover,
not one of these techniques requires classroom space so unique that it
excludes others.

By careful analysis then, one may well hypothesize that the pendulum
swings in quality instruction are not all that drastic. If successful practices
of the sixties can be equally successful in the eighties, it can be assumed
that professional educators are more concerned with what works than with
what they are being told to do. It can be acknowledged that practicing
educators are not so willing to grasp at extreme:, as they are willing to pick
and choose from a variety of thoughtfully presented options.

For this reason, those responsible for designing and building quality
instruction should not be disillusioned by the trends they plot, the books
they read, and the consultants they emplc Rather, they must give
thoughtful ear to those who will most intimately be using the space they
are about to prepare. Indeed traditional has become far more flexible than
Lae flexible design of the late sixties.

In summary, it is essential that those charged with the respon- lity
for creating instructional space do not count on resource books ark, edu-
cational consultal.s to tell them what to build. Practicing educational
consultants are keenly aware of the research and pedagogy of effective
teaching. They know first nand about what works and what has proved
impractical. They speak eloquently about what techniques they have ac-
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cepted as their own and what have proved ineffectual. They know their
students and what it takes, both physically and psychologically, to allow
them to learn. The trendy construction of times past served to insult and
demean the most important dimension in a quality learning environment
the professional educator. Let that mistake never be made again.

41,



Chapter 7.

Building Interiors
Dawn R. Day*

It's a matter of style, function ... and quality. These are the characteristics
that a discerning individual or school system searches for in the creation
of an interior environment.

STYLE

From inspiring classroom spaces to functional multi-purpose spaces,
from exciting student commons to athletic facilities, the interiors should
reflect the type of people who use them. Successful interiors are responsive to
people and to architecture, but they achieve a certain character and orig-
inality all their own. Because they evoke a strong and immediate response
from people, interior environments must be carefully structured to reinforce a
school's particular image and provide a harmonious atmosphere for a com-
plete range of activities by students, faculty, and patrons. Thus, the creation of
interior space is a significant but delicate task.

FUNCTION

Interior design, of course, goes far beyond selecting furnishings, colors,
and finishes. Design is a problem-solving art requiring technical as well as
artistic ability, demanding a thorough understanding of today's rapidly chang-
ing technology, and a recognition of the impact of that technology on
tomorrow's schools. Ultimately, each interior space must serve the purpose
for which it was created. Sufficient time and effort should be spent research-
ing, evaluating, and documenting each area's needs within the school. Special
consideration must be given to adjacency requirements, flexibility, circulation
patterns, special area needs, growth, and the overall efficiency of space while
enhancing the activities of students and faculty who will use the en tironment.
In the end, even the most eye-catching interior must respond to the user's
functional needs to be successful.

*Dawn R Day is ar humor Designer with Thompson. Ventulett and Starnhack Architects. Atlanta.
Georgia
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QUALITY

It shows in the finished product. It is imperative to select a designer who
is an experienced professional, dedicated to quality design, and knowledge-
able about education who understands the importance of creating interiors
on time and within budget. The designer should be knowledgeable enough to
recommend ar.d use additional consultants, as needed, to produce a design
that is responsive to the area, is functional, and is of high quality.

Spaces For Learning

Instructional spaces are F.11 too frequently taken for granted by those who
plan educational facilities as well as those who use them. Designers and
planners lack adequate criteria of classroom efficiency; instructors and stu-
dents tend to adopt a fatalistic attitude toward educational facilities. There is
agreement that a school's physical plant should mirror its educational philos-
ophy, but the methods for achieving this are elusive. The present rectangular
room with its straight rows of chairs and wide windows was intended to
provide for ventilation, light, quick departure, ease of supervision, and a host
of other legitimate needs as they existed in the early 1900s. That was a
century ago, and despite new dcveiopments in lighting, acoustics, tempera-
ture control, equipment, and construction. most school buildings are still
boxes filled with cubes containing a specified number of chairs in straight
rows. There have been attempts to break away from this rigid pattern, but
change comes slowly to education.

It is clear that teachers must learn how to use instructional spaces and
facilities. However, one cannot introduce change in the teaching environment
without discussing new program possibilities with the instructional staff,
pupils, and parents. Otherwise, it is likely that people will continue to do what
they have always done even though a greater range of activities are possible.
They will do less well because the new environmem is designed for other
sorts of activities.

There are many assumptions about student seating. Many teachers will
say that the front rows contain the most interested students. those in the rear
engage in illicit activities, students at the aisles are mainly concerned with the
quick departures, most absentees come from the rear quadrant farthest from
the windows, and that desks arranged in straight rows inhibit discussion. If
shoulder to shoulder seating discourages communication in an "old-folks"
home, what does it do to a student's attitude toward school and the teacher's
attitude toward students? 's it degrading to sit shoulder to shoulder with
strangers front and back, to I.° so close together that knees touch, where
privacy is impossible? All this should make educators wonder about the
connection between the classroom layout and student participation.
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The Acoustic' Environment

One of the physical factors related to the design of a facility has to do
with the acoustical environment. Good sound conditions are necessary so
that students and teachers can communicate. If the classroom situation
does not offer a good listening environment, the educational process can-
not function at peak efficiency. Recent research on the effect of sound on
the learning process has shed new light on the reaction of students to tne
presence of disturbing noise levels. According to some studies, in order to
tune out the noise, the student also tunes out the instruction.

It goes without saying that good hearing conditions are important.
The ear is an extremely adaptive organ, capable of detecting recognizable
phrases out of a babble of sounds. Human energy is expended in the
process of hearing with the amount being relative to how good or bad the
sound conditions may be. The ear ranks second only to the eye as a
corridor to the mind; therefore, the acoustical environment of the school
assumes cardinal importance in the learning situation. Physiological ef-
fects such as nausea, fatigue, headache, and loss of muscular coordination
have been directly related to certain noises as documented by numerous
studies. The major effects of unwanted sound on students are an annoy-
ance, loss of efficiency, auditory fatigue and partial or permanent hearing
loss.

A room should have comoaratively even proportions in depth and
width rather than extreme dimension in either direction. This configura-
tion proves beneficial for both sight and sound. Rooms with floor mid wall
surfaces of slightly irregular planes will generally have better acoustical
qualities than standard box st aped rooms. Sound should be directed
toward the audience. The use of soft floor, wall, and window coverings
influences sound control both fr;m impact noise and other distractinz,
sounds. Students like warm, comfortable floors, And both students and
teachers alike feel that behavior droble ns are reduced when carpet is
used.

Acoustical treatment should be cm.. ioted on a mom by room basis
depending upon its use, size, aid shape. Educators should insist that
competent acoustical consultants participate in planning a school in the
same manner as the Iructural, lighting, heating, or kitchen consultants are
used. Properly utilized acoustical materials can produce a profounu effect
throughout any building. Techniques can include pan-type concrete con-
struction, treatment of the upper wall sections of hig:. areas rather than
ceilings, use of acoustical panels, patches, and strips. Hanging banners are
not only attractive but also help with sot Id absorption.

4
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The Visual Environment

The human eye is perhaps the most versatile of all v man organs, yet
this versatility saps our energy. Under normal circumstances, the human
eye consumes one-fourth of the total body energy. The eyes can pass on
many problems to other body organs without our being aware of it. Over-
taxed eyes may create headaches, nausea, dizziness, loss of appetite,
vomiting, and complete physical exhaustion; but few are aware of what is
causing the problem.

Approximately 80 percent of all learning is acquired through vision.
Therefore, proper lighting and color are necessary for proper optical hy-
giene. The visual environment is a much broader concept than just light-
ing; therefore, educational planners and designers must be concerned with
natural and artificial lighting, brightness differences, reflection cr)efficients,
and interior decoration. Every instructional area in the educational facility
should possess an environment that promotes the visual health of its
occupants.

LIGHTING

Historically, there has been no optimum va.ue of light intensity rec-
ommended for every space. However, today's standards of illumination
levels have increased substantially. There are, however, some acceptable
standards that should be considered by designers. The table below shows
some common areas and the recommended illumination for educational
institutions.

TABLE I

LEVELS OF ILL, JMINATION FOR EDUCATIONAL SPACES

Type of Space
Foot Candles

of Illumination

Classrooms, Study Halls, and Offices 50

Drafting, Keyboarding, Art and Sewing 70

Media Centers, Music and Seminar Rooms 50

Gymnasium, Large Group instruction, Auditorium 30

and Dining

Corridors, Lockers, and Service Areas 20

Lighting may be introduced into educational spaces in various ways.
The most common way is use of the ordinary window. However, during the
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past few years planners and designers have attempted to reduce the
amount of glass in educational facilities. Some planners and designers have
advocated no windows at all suggesting that having no windows will re-
duce student distractions caused by the outside world. There are several
window arrangements that lie somewhere between these two options. The
most promising seems to be the vision strip that runs from floor to ceiling
at each end of the room. Another popular alternative is a narrow strip of
glass that runs horizontally along the outside wall at approximately eye
leve; for students and slightly below eye level for the teacher. Clearstory
windows arc wing used more and more. Skylights present an entirely
different and exciting option. The visual and psychological effect of the
skylight can be dramatic with natural light flooding, the interior and cre-
ating a feeling of warmth and visual comfy rt. The use of glass block in
interior spaces can also allow light to flow Jetween areas.

COLOR

Various colors are used extensively in some schools; many of these
colors fail to enhance the environment for learning. The prime factor in
color selection should be to enhance the mental, physical, and emotional
well-being of students, facu;ty, and staff. The use of colors for the school
should be individualized to suit the r. a -ticular space under consideration.
Planners and designers should be concerned with using proper color to
impact the visual environment. Industry uses color to speed pi oduction
and reduce accidents; hospitals use various shades of color to enhance the
effectiveness of the surgeon and to promote faster healing for the patient.
Color that is properly used will contribute to -,-1 improved environment for
learning.

Several colors have a strong emotional and behavioral effect on peo-
ple anc , therefore, should not be used indiscriminately. It has been known
for some time, for instance, that blue reduces excitability and helps one to
concentrate. Blue is both cooling and tranquilizing. Green has a cooling
quality also and acts as a sedative. Yellow, as one might note from the
effects of natural sunlight, is cheering and stimulating. It is the luminous
color. On dull days, when the yellow of the sun is absent, most people
exhibit mental and physical sluggishness and a general lack of enthusiasm
for their work; when the sun reappears, they become more active. Yellow
also commands attention and so it is used to signal dangerous conditions.
Red is exciting and stimulates the brain. Medium red suggests health and
vitality; bright red often has amorous connotations. Red also has an ag-
gressive quality and is frequently associated with violere. Purple is per-
ceived as a soothing, regal, and expensive color. On the other hand, orange
over stimulates and should be used in relatively small amounts.

The selection of colcrs for the school should be individualized to suit
the particular space under consideration. Palettes of red, blue, and yellow
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are most popular for kindergarten and primary areas while secondary
classrooms and laboratories appear to !)e most appropriately decorated in
palettes of blue, blue-green, green, and grey. In general, guidance activities
should be enhanced by warm tints; peach, pink, or turquoise are most
desirable for dining areas. Cool or neutral colors should be used for the
gymnasium while green, aqua, or peach tints are more appropriate for the
auditorium or theater. Rooms facing cool north light should be given warm
tones; those facing warm south light should be given cool tones. The front
wall of some classrooms can be painte darker than the other walls of the
room. A color for this wall should be selected that will be of the same value
as the color of the chalkboard so as to minimize eye fatigue. If pastels are
used then bright accents can be employed to highlight furniture, accesso-
ries, door trims, and doors.

Color has been valded for centuries and has been intuitively used to
accentuate certain ends Educational leaders, planners, and designers who
are responsible for educational planning have often virtually ignored the
value of color in the learning environment. All of these professionals need
to be more concerned with using appropriate color because of its influence
on the visual environment and its subsequent impact on the behavior and
emotional well-being of the occupants.

FURNITURE

Many educational planners and desigiius believe that the type of
furniture and equipment used in educational facilities plays a major role in
estahlishing the proper environment for learning. Furniture must be con-
scientiously selected in order to promote an environment conducive to
learning. One needs only to rev;ew history to see that this has not been the
case; for years no thought was given to the selection and upkeep of educa-
tional furniture. If coordinated planning of classroom lighting and 'decora-
tion are to have maximum value for students, then desks, tables, chairs,
and other equipment must be designed to promote the advantages gained
through proper planning. In developing the concept of a well-designed
classroom, furniture is placed high on the list of the important environ-
mental factors affecting the growth and comfort of students. To insure
proper borTy function and maintain optimum optical and motor relation-
ships, classroom ft.miture should be selected properly. Dimensions should
fit the student; desk surfaces should be light in color and be arranged to
provide both physical and visual protection for students.

In the past, the direction of the educator's emphasis in purchasing was
low initial cost; however, more recently, there has been a shift toward
better selection of high quality furniture, which costs less in the long run.
Consideration should be given to selection of classroom furniture that is
flexible, encourages good posture, has sa'e surfaces, has reflective colors,
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is resistant to destructive efforts, enhances the appearance o: the area, and
is durable with minimal maintenance requirements.

There is no all-purpose furniture any more than there is an all-purpose
teacher. Thoughtful planning of furniture and equipment can result in
elements which relate and harmonize with the building strurture as well as
coincide with the mechanical and electrical design. The success of a
school building as a comfortable, functional, and attractive educational
institution will depend largely upon the judicious approach the educa-
tional planners and designers take in their selection of furniture and
equipment.

THE CLIENT

Sometime during the past few years, planners and designers began to
ask, "Who is the true client?" They have determined that it is not the
administrators, teachers or parents but the students. With the student
viewed as the key client, it is refreshing to see the resulting innovative
designs. Designers who observe students begin to understand the features
that are important to students, such as, carpet in corridors, wall graphics,
and bells in place of buzzers. It is in the interiors where these individual
concerns Ire a paramount importance. Rather than designing a school that
may be institutional, boring, or ordinary, aesigners want to create an
excitement, a dynamism through movement, light, and contrasts of color
and form. Good designers pay a lot of attention to the feelings of students.
Educational facilities should literally be a shopping mall of educational
experiences with classrooms arranged off ramps and corridors overlooking
an atrium, plaza, or courtyard. Ramps rather than stairs should be used,
where possible, because students like them better.

Sensitivity to these special facets of the interior of schools will greatly
improve the learning of young people.



Chapter 8.

Visual Environment
Kenneth K Kaestner*

The visual environment provided in an educational facility may be
measured by the size of the electrical lighting bill. When energy was
cheap no one really worried about how much it cost to provide electri-

cal lighting in a school facility. Electric lighting levels in the 1920s were low
as four foot candles; before the 1973 energy crisis foot candle levels tad
increased to 70 foot candles and higher. When attention began to center on
the increasing cost of energy, electric lighting became one of the possible
areas of reduction and conservation. Positive things can be done and were
done to reduce the amount of energy used in electric lighting. Programs were
instituted by the electric utility companies and Jthers to reduce peak loads
and to make the use of electric lighting more efficient. Some obvious mea-
sures were to turn off the lights when not in use, reduce the number of lamps
in use by removing them, reduce the wattage of lamps, and re-circuit the
lighting fixtures so that only one half of the fixtures could be turned on when
lower lighting levels were suitable. Some electric utility companies subsidized
the changing to lower wattage lamps and encouraged the replacement of
lighting fixtures and ballasts to more efficient and lower energy fixtures. In
many cases, incandescent fixtures were replaced with more efficient fluores-
cent fixtures.

Many of the measures taken to reduce the use of electricity for lighting
resulted in reduced lighting levels. The notion that lowe Lig illumination
levels may reduce the quality of lighting requires attention. Can illumination
levels be safely reduced? There is some question whether we need the high
levels advocated before the energy crisis. We have reduced illumination
levels and no longer do the electrical utility companies advocate higher leve:s
of illumination. In the United States the illumination levels recommended for
classrooms are among the highest in the world. The current recommended
standard for classroom illumination is fifty foot candles. Forty years ago the
standard was thirty f.. -.)t ,andles. In this range if the illumination is doubled

*Kenneth K Kaeslner a an Architect with Kenneth K Kaestner and Assoaates, Modesto, California
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the ability to see is only increased a few percentage points. When the illumi-
nation is doubled, the cost of the energy is doubled.

In other areas of conserving energy, heat loss through the walls and
windows of the building has also produced fertile ground for improvement in
the building envelope. Windows are an obvious candidate for modification
due to the heat loss factors. Windows lose most of the heat and since they are
expensive and the source of vandalism, there are compelling reasons for the
elimination of a troublesome and uneconomic element. There is a convincing
argument that if windows could be eliminated, a great savings would result; in
fact, the entire building could be put underground and the constant tempera-
ture of mother earth would minimize the loss of heat or the gain of heat for
that matter. (This has not proven in some climate areas to be worthwhile.)
Windows, if used in a limited and careful manner can result in benefit that will
far out perform the windowless approach. The windows provide a view of the
outside, provide possible ventilation, provide for the well-being of the occu-
pants, and provide for added daylight illumination.

Glare is a universal problem wh,ther we are indoors or outdoors. Try to
read outside in the sunlight. Try to see where the sun shines upon the
snowscape or the seascape; you can have too much light. Go to a football or
baseball game at night and look toward the high intensity flood lights. Try to
drive on a rainy night. All of these are problems ot g:ctrc and accompanying
fatigue cause difficulty seeing. The intensity and the extent of glare is a
variable effect and can be measured. It is best descr'bed as the difference
the brightness of one surface to another surface. You do not see light; you
only see the result of light reflected from a surface. Part of the light is
absorbed by the surtace mid part is reflected. It is the reflected part of light
you are able to see. It is the reflected light seen in the. classroom that provides
the room environment. The goal is to limit the brightness so that the eye does
not have to change appreciably to accommodate the light entering the eye
where the cone of vision is changed from one focus to another. There are two
sources that cause high brightness levels, One is the brightness of the lighting
fixtures, and the second is the brightness of the sky and objects outside the
room that are seen out the windows, skylights, or clerestories. Any measures
used in providing a suitable lighting environment must address and solve the

brightness problem, and the glare that may be produced. The problem of
holcing outs'cl- can be solved by using shades, louvers, or blinds to make it
impossible to seP the bright sky or other bright objects in the landscape.
Another measure is to use dark glass to prevent seeing the bright outside. The
glass is very similar to the dark glasses you wear outdoors. Another solution
may be to have windows at all.

When we solve problems the side effects many times should I-
into account. If glare is eliminated with the use of the dark window glass,
the inside is affected; the bright tunny day is not so bright and sunny, and
the dark stormy day is more dark and depressing. The primary dependence
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on artificial illumination is adequate and nonvariable and uninfluenced by
the outside weather; the entire effect can be monotonous. Some students
and teachers are not pleased with the feeling of enclosure bought about
by the lack of variety in lighting levels that is experienced with the com-
plete dependence on artificial light. The daylight option affords a more
healthful environment supplemented by the natural modeled daylight, the
benefit of free light that can be used to reduce dependence on artificial
light and provide for windows that can be opened for natural ventilation. In
some climates, opc sing windows can result in lower ventilation and cool-
ing costs. There is hope that the design of school facilities can accommo-
date the daylight option and can be used to avoid the glare associated with
the outside. Skylights are more succes`91 today because they are insulated
and watertight, and with suitable spacing and attention paid to roof drain-
age and flashings they will cause the least amount of maintenance. They
provide for top light sources that can enhance the visual environment.
Control devices can cause the lights to be turned off should the daylight
illumination increase to a preset level. In some cases dimmers are brought
in to use without the occupants being aware of the subtle changes in the
illumination !eves. The savings in electrical usage is sizable and can
contribute a significant sum of money over the life of the facility. The use of
the top-lighting design allows smaller windows for the outside view, and
t'..te reduced window area will help hold down heat loss in the winter. The
wall next to the windows is backlighted, and the contrast associated with
small windows is reduced.

Where energy codes prescribe the amount of energy to be used in
each space, daylighting can provide for higher general illumination levels
and allow for more flexibility in how artificial illumination is to be used. In
some rooms where more difficult tasks are performed, higher illumination
may be required and "TASK" lighting can be employed instead of increas-
ing the general illumination levels.

The use of carpeting on the floors of classrooms and other locations in
a school facility is somewhat universal due to maintenance and the favor-
able acoustical qualities. The carpet is non-reflective and an ideal diffuser.
The amount of r .flect:on off the floor cannot be expected to be over fifteen
to twenty percent. This causes a problem with the light, both artificial and
daylight, because the ceiling should receive light from the floor. This
causes the ceiling to be colored by what light comes from the floor, and it
causes the contrast between the lighting fixtures if the lighting of the
ceiling is dependent upon the floor reflection. The use of computers in
school classrooms and laboratories is influenced by the type of lighting
system employed. The high brightnesses of some of the direct fixtures
causes the fixture reflection to be seen in the screen. The image of the
ceiling showing in the screen makes it difficult to see. Attention to the
lighting system has been of PxtrPme importance and of even greater ur-



54 SCHOOLHOUSE PLANNING

gency because the task is well defined, prolonged, and a source of real
pain. The two items, carpeting and increasing use of the computer screens.
has changed the way that we use artificial light.

Artificial light fixtures fall into two categories. They are the direct
lighting fixture and the indirect lighting fixture. The direct fixture depends
upon the light source to shine directly and be seen directly by the eye. The
bare lamps are many times shielded from view by shades or by louvres or
by the location of the lamp recessed above the ceiling. The bare lamp also
can be reduced in brightness by the use of some diffusing medium such as
glass or plastic. Some recessed lights acid surface mounted lights have high
efficiency reflectors that project the light on to prismatic lenses which
diffuse the light sideways which spread and even out light. There have been
occasions where the diffusers have been removed from the lighting fixture
with the idea of gaining efficiency. Lighting systems that depend upon the
direct light source shining downward have to depend upon the walls and
the floor surfaces to return some of the light to the ceiling surface. There is
much to be said regarding a fully enclosed lighting fixture; the factor of
utilization is very high because less enters the fixture, and it remains
efficient with little or no maintenance except re-lamping. There is another
system that is direct and that produces glareless light and is suitable for
use over the computer and video screens. This is the luminous ceiling. It
consists of lamps located uniformly spaced behind the diffusing plastic
ceiling suspended below and concealing the bright lamps. This system is
ideal as it is completely uniform in appearance and produces shadowless
light. When used in large areas, the eyes are aware of the "sky" and its
dominance in the field of vision. It is unvaryingly even and somewhat
monotonous. The vie% of the "sky" becomes tiring. The maintenance of the
luminous ceiling is a factor that must be considered since the efficiency of
the diffusing element will depreciate due to the accumulation of dust and
the change in color due to the aging of the plastic. The cavity above the
plastic diffuser gives additional volume in the building and therefore ad-
ditional expense. This additional volume is required if the system is to
pro fide an even illumination of the diffuser. Classrooms require a ceiling
height of at least ten feet to allow for any 16nd of projection such as slides,
overhead projectors, or film projectors. The cavity must be two to three
feet deep above the ten-foot level. The direct system only requires a
ten-foot ceiling. With limitations on the wattage allowed in lighting sys-
tems, the luminous ceiling does not appear to be a suitable solution at this
time. In the future, higher output lamps, more efficient reflectors, and
prismatic ceiling diffusers may make this system more efficient.

The indirect lighting fixture has the advantage of low brightness;
because the light is directed onto the ceiling and the walls above the
fixture level. Again the height of the fixture must be at least ten feet to allow
projected images. With the ceiling illuminated and no bright or hot spots,
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the lighting does not depend upon the floor reflecting on the ceiling. The
brightness levels are not suitable and cause no glare. The system is viewed
by many as not having enough light and is not as efficient as the direct
system. Some fixtures allow a small amount of light to shine downward
from the bottom of the fixture to give the illusion of the presence of light.
This system is about the most visually efficient because of the low intensity
of the brightness and the elimination of some of the glare produced by the
direct fixture. The indirect fixture suffers from being exposed in the room
and is a dust catcher, it also clutters the space in the room and does not
have the clean appearance that the flush or surface direct fixture dIsplays.
With this fixture the problem of glare and the troubles with the computer
and video screens is diminished.

High output lamps of metal halide, mercury, and sodium vapor can be
used with fewer fixtures, lowering installation and purchase costs. Light
from these fixtures is not full spectrum light and attention has to be paid to
the color rendition. The daylight option can help the color modeling and
should be used wherever possible to offset the negative effects of this high
intensity light. In no case should the fixtures with the high intensity light
designed for direct use be used indoors because the brightness may be
blinding and harsh

With the design of a suitable electrical lighting and daylight system
color of the walls and ceiling and furnishings is an important part of the
entire composition. Many times a good design can be ruined by the color
selection. The range of colors used should have a seventy-five percent
reflection factor or better. The reflection factors are important, they de-
termine the effectiveness of light that is introduced. If low reflective colors
are employed, the light will be "eaten" up and wasted. The use of white
chalkboards will improve the visual qualities and reduce the change in
brightness in the visual field. These white boards are matte but will pick up
the specular reflection from a higher intensity element in the lighting
scheme. Where carpet is not used, light color flooring should be en-
couraged.

Research on the visual en:iornment includes studying how the eye
functions and what effect the various types of artificial light have upon the
ability to see, as well as the possible ill effects caused by the absence of full
spectrum light and the flickering connected with discharge type lighting.
Studies are also being conducted to predict and design buildings more
effectively to use natural light.

The visual environment to be created in a reconstruction or a new
building should be part of a total team effort including the architect, the
daylighting consultant, the lighting engineer, the mechanical engineer, the
color expert, and the furnishings specifier. It is the coorr' nation of these
disciplines that determines the final visual environment. The blend of all of
the elementsartificial light, the lighting controls, the natural daylight and
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and its light controls, and the color surfaces of equipment and
furnishingswill determine the ambience of the space and ultimately the
quality of the visual environment. We design these school facilities and
extend their lives for twenty-five to fifty years into the future. The visual
environment demands careful and deliberate attention.



Chapter 9.

Fiscal Planning for
Building Projects

Lloyd E. Frohreich*

fiscal planning is a complex process that should involve a variety of
experts and adequate time to design an educational facility that is
economical, efficient, and functional. Hastily planned buildings result in

mistakes that affect costs rs well as the utility of a building. The purpose of
this chapter is to discuss those factors and individuals that should be in-
cluded in the fiscal planning of an educational facility. In this chapter are
discussed those items to be included in the capital budget, the participants in
the financial planning process, and the major functions, objectives, and con-
siderations of the financial planning exercise.

Capital Budget

It is important to establish what costs should be included in the budget
for capital expansion. Too often one or more of the following is inadvertently
left out of a capital project budget.

I. Acquisition of land will include costs related to conducting surveys,
appraisal, engineering studies, topographic studies, environmental impct
studies, legal assistance, purchase, condemnation, removing existing build-
ings, and relocating existing owners.

2. Planning costs and architecture fees will be necessary for most any
building project and will include costs to employ an architect, conduct feasi-
bility studies, hire educational consultants, planning and lay c..irimittee costs,
travel costs to other sites, and extra services required for special engineering
studies (structural, mechanical, etc.).

3. Construction contract costs will be necessary to cover contracts with
general contractors, sub-contractors, construction inspectors, construction
managers, legal counsel, bond agents and insurance companies.

*Lloyd E Frohretch is a Professor in the Department of Educational Administration at the b ,er-

say of Wisconsin, Madison, Wisconsin
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4. Site preparation and development costs tend to run concurrent with
construction costs and will include site drainage, trees wed shrubs, land-
scaping, play areas and physical education fields, black-topping, fencing,
illumination, flagpole and any equipment and seating related to athletic fields.

5. Furnishings and equipment include moveable and non-fixed items
such as chairs, desks, instructional models, fire extinguishers, custodial and
ground care equipment, audiovisual equipment, and moveable storage.

6. Administrative, legal, and insurance costs will depend on the size and
complexity of a project, but usually include expenses related to publicity,
postage, accounting, office equipment, legal documents, insurance, and legal
and insurance counsel (where not included above).

7. Contingencies and other costs should be a part of any building budget
and include reserves for emergencies, change orders, unexpected cost in-
creases, and dedication costs. Some experts recommend a contingency of five
to ten percent be included in any building project budget.

There were no costs included above for financing debt or debt retire-
ment. It is assumed that the budget needs above will be paid from current
revenues, current reserves, or accumulated dollars set aside in a special fund.
In fact, many ongoing and minor capital projects require no debt service
costs. However, most large building projects do require borrowing and debt
,:rvice costs. If your school district is one that must borrow, then the fol-

lowing should be ircluded in your capital budget, both short and long term.
1. Advisory and consultant services related to the project should include

the consideration of a financial consultant and bond counsel.
2. Administrative costs will involve bond printing, bond sale and regis-

tration, managing debt repayments, conducting a referendum (if required),
printing informational brochures, advertising, and public relations.

3. Debt retirement includes those costs associated with repaying the
principal and the interest oh borrowed money.

Participants

The whole area of planning and decision making related to a building
project should be under the control of the local school board with the district
administrator responsible for advising the board and implementing the
board's policies. Most state laws require that decisions about major site
purchases, building, and borrowing be made with the approval of the school
board and by a vote of the public at a referendum.

Financial planning is important enough to set up a separate committee to
consider all of those costs associated with a building project. The tol

board needs to appoint this committee early in the planning process he
following individuals need to be considered as potential committee members
or retained by the school board as consultants at appropriate times in the
building project.
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1: A school board member or two should be a member of the Financial
Planning Committee. This person fills the role of school board liaison with the
committee and if possible should be a board member with a knowledge of
finance.

2. The district administrator or school business administrator should
represent the central office on this committee. Perhaps both should be ap-
pointed by the board. Often, one or the other will chair this committee. Their
role on this committee ought to be one of providing leadership, facilitating
decision making, fact finding, communication, organizing. and implementing
committee directives.

3. The architect should serve on the committee if possible or serve as an
advisor to the committee. The architect's expertise with respect to estimating
costs at various stages of the project is indispensable.

4. A local citizen or two should serve on this committee. Someone
supportive of schools and with a financial background would be desirable.

5. One of the district's building administrators should serve on this
committee.

6. A representative of the teaching staff should be a part of every building
and planning committee. School districts need the support of the teaching
staff.

7. Legal court :I should be on the committee or serve as an advisor and
attend meetings as needed.

8. A financial consultant should be retained by the scli.01 board \ _ work
with the financial planning committee.

9. Bond counsel will be necessary if the scho' district must sell a bond
issue.

The financial planning committee should be formed early in the process
of planning a building project. for there are numerous building project deci-
c'ons that need to be made that are related to finance.

Finance Decisions

The decisiors made by the finance planning committee and the school
board need to be made in the context of a complex relationship between
need and the ability of a community to afford a building project. Cost is
affected at each stage of tlw processfrom initial surveys and feasibility
studies to final occupancy and eventual rehabilitation. It is a false economic
concept that the lowest initial cost saves money. True economy is con-
sidered by including the variables of original cost, operation cost, and cost
of maintenance over time. The goal is to construct the most functional and
efficient building for the money over the expected life of the building.

Li;e-cycle costing is an important principle to keep in mind as a district
considers a project's costs. It is a complex concept because of the numerous
factors that must be considered and because of the constant change in these
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factors. Estimates of the initial cost of materials, the cost of maintaining
those materials, their life expectancy, and some idea of their replacement
costs should give the committee and school board sufficient information to
make life-cycle cost decisions. The merits of life-cycle costing are not only
that it improves economy over the life of a building but that the analysis
develops an awareness of real total costs of alternative materials and
systems. No single planning innovation, system, building material, or con-
tractual arrangement will insure an economical building, but when con-
sidered in combination, it is feasible to build an efficient, well designed,
functional, and cost effective structure.

Financial planning decisions will be concerned with the following areas.
(1) developing cost estimates, (2) methods of financing, and (3) obtaining
community approval (if required in your state).

DEVELOPING COST ESTIMATES

The budget discussed in the early part of this chapter is an estimate of
the costs required to plan, build, and finance a capital project. It is important
that the school board, the financial planning committee, and all other
involved individuals work closely together at estimating realistic costs for a
project. Some very basic decisions will have to be made very early in the
planning stages about whether feasibility studies are necessary, whether the
district needs educational consultants, whether the district will use a
construction manager, the extent and involvement of citizen committees,
and the extent and involvement of district staff. Each of these alternatives
will result in a different total cost estimate and budget.

With respect to the bui. _ling itself, there are three stages at which it is
useful to have cost estimates. Each estimate is for a different purpose and
each is suc "essively more detailed and accurate.

1. A vneral cost estimate is made very early in the planning process
and is usually a part of any comprehensive survey or feasibility study. This
cost estimate usually is made to answer the question of whether the
building project is feasible and whether the district can afford such a
project.

2. The borrowing cost estimate is more refined and is required during
financial planning prior to the building program. This estimate is critical to
the aeterm:nation of the amount of money which will ultimately be re-
quired so that planning can begin on sources of funding. It is here that the
district will need to decide how much to borrow and whro. borrowing
alternative(s) will be used. The publicity campaign for a referendum (if
necessary) is based on this estimate.

3. A pre-bid cost estimate is made immediately prior to letting and
accepting bids on a project. This estimate is necessary before signing
construction contracts and will provide some assurance that cost esti-

r ,, to



FISCAL PLANNING 61

mates are still seasonable, affordable, and that the bids submitted are
justifiable.

Cost estimates based on square feet, cubic feet, pupil stations or other
standard cost measures should be viewed with caution. Often, the cost per
square foot or cubic foot does not indicate what space was included in that
figure.. -. cost per pupil or teacher station is seldom a standardized or
comparable figure because the needs for different size teaching stations will
vary among educational programs and school districts. Still, the most
common and reliable figure used is cost per square foot. School districts are
advised t,-> look at comparable buildings when making cost per square foot
comparisons. That is, if costs per square foot are known, make certain that
the buildings being compared are reasonably similar with respect to the
quality of construction materia:s; space features such as the inclusion or
exclusion of swimming pools, gyms, cafeterias, auditoriums, etc: type of
mechanical equipment; site development; and space utilization standards. If
cost per square foot is used, it is important to use the same method for
deriving total square feet for each building.

A satisfactory standard formula to estimate and compare building
costs probably does not exist. Cost experts individually projecting the cost
of the same building can and do arrive at different figures. Cost com-
parisons and estimates are more valid when accompanied by a thorough
study of construction features, quality of materials and similarity of design
components. Cost estimates are more meaningful through a study of build-
ing types (structure and materials) and by visiting recently completed
school buildings to appraise quality level, design features and costs. School
district officials and committee members can more adequately reveal their
preferences for design features and construction quality if they see what
features exist in other school buildings. Visitations also can help prevent
the district from making the same mistakes as other districts.

Assuming a school district has made enrollment projections and knows
approximately how many students will need space at various grade levels in
the next few years, it is possible to get a rough approximation of both total
square footage and cost estimates. National averages, based on information
from Architectural Exhibits, reveal the following:

1. High Schocfs: 150 square feet/pupil

2. Middle Schools: 125 square feet/pupil

3. Elementary Schools: 100 square feet/pupil

With a range of square footage estimates available, an architect should
have cost per square foot data available based on current labor and mate-
rial costs. The estimated cost will be approximately 80 percent of total
project costs and includes costs for general contracting, plumbing, electri-
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heating, and ventilating. The other 20 percent of project costs will be for site
development (r.ot site purchase), built-in equipment, architect/engineer
fees, and other fees for legal cervices, planning, finance consuitants, and
bond sales. The reader must r-alize that the cost estimates based on the
above procedure are only approximations. The square footage estimates are
very dependent on local needs and the types of spaces included in the
building. Cost estimates and variations in costs are dependent on the quality
of building materials, inflation, and the state of the economy with respect to
construction and completion. The very rough approximation procedures
and figures given above should be used only in making initial estimates of

building project costs.

METHODS OF FINANCIN.1

There are three generally recognized methods of financing the con-
struction o: school buildings: (1) capital expansion or sinking fund; (2)
current tax revenues; and (3) long-term borrowing, which uses bonds,
notes or a state-sponsored capital fund. School districts may use all three
forms of financing with larger capital projects. With smaller projects it is
more likely ',hat either a capital expansion fund or current tax revenues will

be used.
Capital Expabsion Fund: A capital expansion fund, or sinking fund,

as it is called in some states, is a fund established in anticipation of a
building project or several projects. Most states allow school districts to
accumulate a sum of money out of each annual budget which is used for
future capital projects. Many states also place restrictions on the size of

this fund and/or the annual tax rate or tax levy that may be assessed local
taxpayers to provide revenues for this fund.

School districts anticipating major expenditures should consider seri-
ously the establishment of a capital expansion fund if one is allowed in

your state. Such a fund will avoid ur reduce the interest cost on borrowed
money and fees and administrative costs related to borrowed money.
Further, the money set aside in the fund may be invested and earn interest
to offset the costs of a building project. Objections to this approach are
that the tax raised is transferred from the private sector (taxpayers) to the
public sector (school district) and cannot be used for current capital
expenditures. Still, the judicious use of a capital expansion fund can save
local taxpayers considerable tax dollars on future tax levies.

Current Revenues: In anticipation of building project costs to be
incurred during the year for which the school tax is levied, the school
board may wish to increase the proposed annual budget and tax levy to
cover all or a portion of such costs. Paying for building projects out of
current revenues may be a viable alternative to partially offsetthe cost of a
building or site, but seltiom would be appropriate to cover the cost of a

Cu
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major building program. Again, using current tax revenues may avoid or
reduce the cost related to borrowing as disclosed in the previous section.

Long-Term Borrowing: Seldom are school districts in a financial
position to finance major projects solely from a capital expansion fund or
current revenues. The requirements, statutes, costs, and legal implications
must be considered carefully when long-term borrowing is needed to
finance a building program. it was suggested earlier that if borrowing is
imminent, a school district should employ both a financial consultant and
bond counsel, in addition to using the district's regular legal counsel. This
is an area in which school districts cannot afford to make mistakes. Deci-
sions on long-term borrowing will affect property tax levies and the com-
munity for many years.

The alternatives available to school districts under long-term bor-
rowing vary substantially from state to state and an extensive discussion
here is not possible. Typically, school districts must obtain voter approval
to borrow money over a long term. Many states place restrictions on the
length of the bond term for a specific project, size of bond denominations,
total outstanding debt, type of bond sold (usually a serial bond is re-
quired). Sometimes the maximum interest rate school districts may pay on
bonds is restricted.

The Tax equity and Fiscal Responsibility Act (TEFRA) passed by Con-
gress in 1982 requires registration of all municipal bonds issued as a
condition to tax exemption. Registration entails the identification of own-
ership of the bonds as to both principal and interest on the records of the
issuing school district. Payment on registered bonds must be made to the
owners of record. This requirement has the effect of substantially eliminat-
ing the use of bearer, coupon bonds.

School districts should attempt to:

1. Reduce interest rates by keeping the length of a bond issue low.

2. Seek a quality rating for bonds from Moody's, Standard and Poor's
or another nationally recognized bond rating firm.

3. Time the bond sale with favorable bond condition and interest
rates.

4. Prepare a detailed bond prospectus with the help of a financial
advisor and bond counsel.

5. Market the bond issue on as wide a geographic base as possible.

Many states have funds which school districts may borrcw from to
[inane. construction. Normally these funds carry a very favorable rate of
interest _nd their use should be explored before issuing bonds. If the size of
the project is not large and local or regional borrowing costs are favorable,
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districts may want to consider the use of promissory notes or similar
borrowing me ns in lieu of bonding. The feasibility and costs of each of
these options should be explored fully.

COMMUNITY APPROVAL

Many states require the approval of the community at a referendum or
special meeting for a major borrowing or building program. If school
officials have planned well and kept the community informed, and have
established a strong rationale for a building program that is backed by
irrefutable facts and need, then they will have taken a big step toward
obtaining community approval.

There are a few procedures that the financial planning committee
should consider as they work toward successful voter approval.

1. Publish and distribute factual brochures that encourage citizens to
vote.

2. Form a neighborhood representative citizens' committee that will
talk to fellow citizens.

3. Avoid unfavorable votes on issues that are likely to divide the
community.

4. Conduct adequate research, analysis, and planning on the building
project.

5. Make certain anyone connected with the school district, planning
committee, or citizens' committee is kept well informed.

6. Inform the media about the facts and issues of a building program
and seek their support.

7. Get those who are inclined to vote yes on a building project to the
polls.

Many idea:., concepts, and procedures have been discussed in this
chapter regarding the financial planning for a school building project. The
space available 1 s limited an extensive discussion of these procedures.
Planning to finance a construction project is a major undertaking and
requires a major effort on the part of the school administration, school
board, and financial planning committee. Anything less will result in mis-
takes and rejection by the community, as recent years have proven.



Chapter 10.

Construction
Management Services

C. E. Haltenhoff, P.E. *

Aconstruction manager (CM) is a business entity that facilitates the use
of the construction management project delivery system on a con-
struction project. The term construction manager is also used to iden-

tify individual practitioners who are part of a CM organization.
The construction management project delivery system (CMS) is an alter-

native to the general contracting system (GCS) and to the design-build sy stem
(DBS). The GCS is referred to as traditional in the industry. All three systems
utilize the same construction industry resources, but thy differ significantly
in the manner in which the resources are contracted. The design-build system
and the more recent construction management system are both considered
to be contracting innovations of traditional construction industry practices.
Comparable relationships of the three systems are delineated in Figure 1.

The scope of services provided by the construction manager depends on
the CM form and variation employed by the owner. All services must be
prescribed in the owner/CM agreement for each project. It is necessary to
amend standard documents to include services unique to that project. The
basic services are generally inc'uded as part of the standard documents.
However, it is wise to review these as well since all standard documents are
not the same.

The services of a construction manager are identified with the time
phases of project delivery: pre-design, design, construction, and occupancy.
L,ring pre-design and design, the CM provides services unique to traditional
industry practices. In the general contracting system, the input to these

*C Edwin Haltenhoff is Director of Consulting and Research for E&V, Incorporated, Holland,
Michigan
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FIGURE 1
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0 = Contract 0 = Agency Agreement

phases is design-oriented. The presenc A the CM now broadens the orienta-
tion to include cot ,action and con. acting input. During construction, the
CM accentuates the services that are provided by the contractor in the GCS.
These services are re-oriented to also benefit the owner in the construction
management system. Most CM services extend into the occupancy phase at
least one year. This duration coincides with most of the warranties and
guarantees stipulated in contractor contracts.

A matrix showing usual CM services is included in Figure 2.

CMS Functions

1. Cost Management. Through continuous sequences of budgeting
and cost estimating by the CM and evaluations and decisions by the team
(owner, architect/engineer, and CM), project costs remain current
throughout the design phase and during the construction process.
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FIGURE 2
Services Provided by a CM

Bidding
Feasibility Design and Award Construction Occupancy

Program Scheduling
Design Coordination *

Design Review *

Value Management * *

Value Engineering
Cash-Flow Analysis *

Life-Cycle Costing
Estimating *

Budgeting *

Proposal Preparation *

Proposal Evaluation *

Contract Documents *

Contractor Prequalification *

Expediting *

Financial Control * *

Team Motivation * *

Management Corro! * *

Contracting Strategy *

Construction Planning * *

Construction Scheduling * *

Fast Tracking *

Site Control
Cost Control
Warehousing
Performance Documentation
Training
Operation/Maintenance Manuals
Facility Startup f 5
Warranty Coordination

*

*
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The CM must have extensive experience in conceptual budgeting,
budgeting mechanics, and construction contract costing. The CM must
also have an understanding of the cost of project delivery besides con-
struction costs.

2. Value Management. Alternatives, costed by the CM and evaluated
by the team, provide the opportunity to inject economic judgment into the
design and construction processes, based on requirements, life-cycle cost,
expedience, and the time value of money.

CM knowledge of design and mechanical, electrical, structural, and
architectural engineering is necessary in order to recommend alternate
designs to the team. An understanding of financing, replacement, and
maintenance costs is also required.

3. Decision Management. The CM team structure provides a forum for
decision-making which virtually eliminates actions based on unilateral
decisions. When dealing with the complexities of construction project
deiivey, thr management style offers a system of checks and balances not
available in the general contracting system (GCS) or design-build system
(DBS). The CM system's success depends on a genuine peer relationship
between the CM and all other team members. The relationship must be
founded on the expertise of the CM in all areas of decision making.

4. Schedule Management. Schedule management is a fundamental but
comprehensive function of the CM. The goals and particulars of the proj-
ects are scheuuled in significant detail. The CM must arrange the schedule
for the team and contractors.

Computerized scheduling is important for frequent schedule updating.
Not only must the CM be an excellent scheduling technician, he must also
know what schedules will be effective in every situation. The CM must also
understand the time requirements for all phases e.id elements of construc-
tion project delivery.

5. Information Management A CM project must be well-documented.
The CM is responsible for documentation in all areas 'xcept design.
Neither the GCS nor the DBS provides the owner with the quality or depth
of information that the CMS provides. Accurate, detailed information aids
the owner while the work is in progress and after the project's completion.

The management information system the CM proposed must be an
integrated package that contains the amount, quality, and reporting fre-
quency required by the owner. The system must be computerized for
frequent updating and easy interpretation. The system should also have
sufficient flexibility to permit moderate integration with the owner's in
stalled system.

6. Risk Management A capital expansion project totally relies on the
collective efforts of many independer contractors and individual business
entities with unique skills. These entities are mobilized for a short period of
time to accomplish the construction design created by the architects and
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engineers. The necessary and complex interactions of these parties pro-
duce a potential for liability. To protect the owner's best interests, it is the
construction manager's responsibility to surface, evaluate, and dispose of
the risks involved. Although all risks are not financial at the source, neglect
would result in serious financial consequences.

The CM must have the resources and expertise to deal with static and
dynamic risks. The CM must install a complete risk management program
to reduce the owner's potential liability. Knowledge of insurance, bonding,
the construction industry, and the elements of project delivery help pro-
tect against loss. The owner should realize the transfer of risk is very costly
and cannot be complete, but the concept of risk management is an eco-
nomic alternative.

7. Control Management: Project delivery requires the assessment,
selection, mobilization, and utilization of many consultants, contractors,
fabricators, suppliers, and service organizations. The success of a project
depends on the successful management of all these elements. Unlike the
g 'neral contracting system, where the low bidder automatica4 becomes
the manager as well as the contractor, the construction management sys-
tem allows the owner to select the CM on the basis of demonstrated
management expertise. The CM, as an extension of the owner, provides the
expertise to effectively manage the different parties in the construction
process.

The CM must have experience in ail contracting facets. Some of these
include: awareness of contract language and requirements, contract pro-
cedures, labor relations, passive and active contract enforcerients, liability
and property forms of insurance, contracting forms of surety, standards of
performance, contit..ctor procedures, construction safety, testing and qual-
ity practices, dispute resolution, contractor qualification, purchasing prac-
tices, the Commercial Code, design office practice, subcontracting, con-
sultant practices, and other less obvious aspects of project delivery.

8. Quality Management. In order to assure that the completed con-
struction will practically and economically serve the owner, the team mist
establish the owner's quality standards during the pre-design process.
During the formulation of the quality standards, the team will call upon the
materials and equipment selection experience of the CM.

The CM must then install a quality management plan which accurately
reflects the quality standards established by the owner, architects, engi-
neers, and CM. The CM must have extensive knowledge of the functions of
both the design professional and trade contractor to develop a quality
management program for monitoring design and construction.

9. Construction /Contractor Services. Certain forms and variations of
the construction management system require the CM to perform some
additional contractor services. When an owner selects one of these for --is,
the CM must have abilities and resources in non-agent areas. The con-
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structor forms require CM qualifications that match those of the general
contractor. In addition to the fiduciary responsibilities, the CM must be
able to handle select projects internally. The contractor forms introduce
the additional burdens of subcontracting divisions of work and surety
bonds. To provide these requirements, the CM must have sufficient finan-
cial strength to hold trade contracts and obtain labor, material, and per-
formance bonds from an established surety. Both CM forr..s, contractor CM,
and constructor CM, depe; 1 upon competent CM periormance.

10. Design Services One fcrm of the CMS utilizes the project's design
professional as the construction manager. It is obvious that the owner's
design architect and design engineer will provide CM services under these
conditions.

11. Combined Services. When combined services are antic p?.ed by
the owner, the decision on the providers of each service should be deter-
mined independently. Owners must be cognizant that design, construction,
management, and constructing services are very different, and qual-
ifications for performance of each are not necessarily connected. If one
organization meets the required criteria based on independent evalu-
ations, combined service is appropriate. However, it should be noted that
conflict of interest is inhr -ent to the combined services scenario. The final
decision should be based on specific project needs.

Activities of the Construction Manager

The specific service activ.lies of the CM consist of the following:
The development of the project budget from Information provided
by the owner and A/E.

2. The design of the management plan and strategy based on ,he
owner's parameters for the project.

3. The scheduling of project delivery from design through construc-
tion.

4. The application of value management including direction in con-
structability and contractability decisions.

5. The formation of contract conditions to facilitate the use of the CM
project delivery system, format, and variation.

6. Review of the contract documents prior to issuance to bidders for
proposals.

7. The determination of divisions of work to facilit,:e the multiple
bidding process.

8. The prequalincation of contractors and the identification of owner
direct purchase items.

9. A survey and analysis of the labor pool and contracting practices
in the area of the project.

10. Team leadership during the time that the expertise of the con-
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structicn manager is germane.
11. The development of bidding competition to generate the most

favorable pricing conditions.
12. Communication with bidding contractors to clarify conditions and

resolve discrepanci's in bidding documents.
13. Assistance to the owner during the bidding process to ensure that

the receipt of proposals is properly conducted.
14. Review of proposals to determine if those being considered are

complete and in the owner's best interests.
15. Leadership in negotiations with cot tractors on behalf of the

owner.
16. Administrative assistance in the signing of contracts and the ac-

cumulation of required documentation.
17. The organizatica and chairing of preconstruction meetings with

contractors.
18. The development and implementation of the on-site construction

schedule.
19. The coordination of contractors at the site on a full-time basis.
20. The chairing of periodic project and progress meetings with con-

tractors.
21. The establishment and administration of a project reporting sys-

tem.
22. The institution and coordination of the progress payment pro-

cedure for contractors.
23. The procurement and control of construction support require-

ments for the project.
24. Assistance to the owner and contractors with respect to any labor

relations efforts connected with the project
25. The design and implementation of the project's quality manage-

ment program.
26. The administration of contract changes anti the project's change

order procedure.
27. Cost tracking and the administration of the owner's cost account-

ing program.
28. Assistance io the resolution of disputes arising from the perform-

ance of the contracts.

A Concluding Caution

CM services ure an extension of the owner's project delivery abilities.
By engaging the services of a CM, the owlier mitigates but does not ti ansfer
the risks inherent to project delivery. The ser 'ices of CM, though different
from those of design professionals, should be considered from the same
perspective as those of design professionals and not contractors.

C 5



Chapter 11.

Construction
Observation

Douglas L. Johnson*

Constructior lbservation is one of tht: most important phases of school
building construction in which the architect is involved, ,..*id this role is
critical to ensure that architectural designs and educational plans are

molded into the form desired by the c-rner. Boards of education are probably
the least knowledgeable owners that architects encounter because they are
drawn from so many varied backgrounds. School board members generally
hold those positions because of their interest in the education of chldren and
not because of any expertise they have attained in the area of planning and
building school facilities. Board members probably understand less about the
architect's role in construction observation than that role in other phases of
the building program. Therefore, the contract between the architect and the
owner must spell out very clearly what the architect's role is in administration
of the construction contract. Many building owners mistakenly believe that
the architect performs all supervisory functions associated with a consti .ac-
tion project: directing the workers, continuously supervising and inspecting
the work, and testing construction materials. The reality in today's legal and
economic envi:onment is that architects cannot and do not provk. this
complete level of service. Confronted with this reality, the owner might then
wish to know just what the architect does do other than prepare drawings and
specifications.

Fortunately for building owners in general and boards of education in
particular, the architectural profession has t .cen great pains to develop very
comprehensive documents, which are published by the American Institute of
Architects (ALA), that spell out in detail the role of the architect in the various
phases of a construction nrogram. A very good reference document for ...is
information is the "Sta.idard Form of Agreement Between Owner and Archi-
tect," published by the AIA. Although AIA documents have achieved a high

Douglas L Johnson is Business Manager, Mequon-Thtensville School District, Mequon,
Wts,onsin
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level of recognition and acceptance as being fair to both parties, owners
would be well advised to have these documents reviewed by their own legal
counsel to be sure that there are no inconsistencies with state contract laws
and that the documents best serve the interests of the owner. Concerns of this
kind can be addressed in addenda to the standard forms.

The standard form of agreement referred to in an earlier paragraph
clearly distinguishes between the architect's level of supervision and that
provided by the continuous on-site supervisor:

The architect will endeavor by general administration of the con-
struction contracts to guard the owner against defects and defi-
ciencies in the work of contractors, but does not guarantee the
performance of those contracts. The general administration of the
architect is to be distinguished from the continuous on-site inspec-
tion of a project inspector.
When authorized by the owner, a project inspector acceptable to
both owner and architect shall be engaged by the architect at a
salary satisfactory to the owner and paid by the owner, upon
presentation of the architect's monthly statements.
The architect's supervisory duties in a conventional construction sce-

nario would include, but not necessarily be limited to, the following:
1. Establish a schedule for completion of various phases of the project

and monitor the job to be sure that established time lines for each
phase of the project are met.

2. Supply supplementary drawings for use by the contractors.
3. See to it that all building dimensions are correct as shown in architec-

tural drawings.
4. Assist contractors in the selection of materials and interpretation of

specifications.
5. Resolve controversies that arise between contractors or between the

contractors and the owner.
S. Prepare change orders when needed and explain those changes to the

owner.
7. Approve periodic payments to contractors after verifying that pre-

established percentages of the contractor's work have been com-
pleted according to the established time lines.

8. Recommend acceptance of the finished building by the owner, and
final payments to the contractors.

Since the architect does not provide continuous supervision of all phases
of construction, the owner may find it eesirable to hire someone to perform
those duties suggested by the standard form of agreement. This person is
often referred to as a clerk-of-the-works and could be knowledgeable in areas
such as architecture, accounting, construction materials, and construction
procedures and possess good decision making abilities. It is the job of the
clerk-of-the-works to watch for any defects in materials or workmanship that



CONSTRUCTION OBSERVATION 75

may occur so they can be corrected before they are incorporated into the
construction of the building.

The duties of this clerk-of-the-works are more clearly related to daily
supervisory tasks than are those of the architect, and may include:

1. Becoming familiar enough with drawings and specifications to be able
to interpret .,rem accurately for the contractors and make decisions
related to those drawings and specifications without having to call the
architect.

2. Preparing a schedule that establishes the time lines for progress by
each contractor. This is generally done in consultation with the archi-
tect.

3. Inspecting materials to make sure they are provided in accordance
with specifications and that they are appropriate for the construction.

4. Preparing periodic progress reports for the architect detailing the
status of material deliveries, work accomplished, and other inior
mation of value to the arch tect.

5. Helping the architect determine when periodic payments to con-
tractors are justified based on the percentage of work accomplished in
relation to the pre-established schedules.

6. Working with the contractors to preserve the relationships necessary
to ensure a cooperative effort on behalf of the owner. This last duty is
extremely important because it can prevent arguments between con-
tractors about who is responsible for certain areas where different
building trades may be involved.

Some owners do not think it is necessary to hire someone to provide a
closer level of supervision than the architect provides, but most authorities
believe that board members are not fulfilling their obligation to taxpayers if
they do not provide continuous on-site sup iision of the construction proj-
ect. The on-site supervisor can save the owner many times a salary by
protecting the owner against defects in workmansh p and materials. Once
substandard materials have been incorporated into a building or a contractor
has been allowed to perform substandard work, the costs to repair the
damage that has been done could be quite high and possibly prohibitive. The
owner s going to live with the building for many years to come and should be
concerned with the long-term benefits of on-site supervision rather than the
short-term cost for that individual's service.

In summary, this material has been en' zci construction observation
rather than construction administration. The terms seem to be used inter-
changeably in most of the available literature and among those in the con -
stn:ction business but they are different. As noted earlier, owners are gen-
erally quite familiar with the role of an architect in translating educational
specifications into construction documents and with the architect's role in
administration of the construction program. Hopefully, the materials pre-
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sented above will assist owners in understanding the role that the architect
and the on-site supervisor each play in the supervision of construction of
school buildi- qs.



Chapter 12.

Construction
Administration

Stephen Friedlaender, AIA*

It is essential to the understanding of the roles and responsibilities of the
various parties during the construction phase of a project to recognize the
fact that the contractor completely controls t-- action. Upon signing the

construction agreement, the contractor assumes the task of staffing the job
adequately, of building it according to the construction documents, of super-
vising the entire work force during construction, of -neeting the project
schedule, and of completing the project for the contract amount. The con-
struction agreement is between the owner and the contractor; the architect is,
techatcally, not even a party to the contract. As the owner's representative,
the architect's jo' ,s to provide administration of the contract for construc-
tion.

During the schematic design, design development, and construction
documents phases, the architect exercises primary control over the direction
and pace of the work, and, as the owner's professional adviaor, is normally in
charge of the bidding/negotiation phase as well. However, once construction
begins, the architect is, by the very nature of the work, put into a basically
re-active rather than pro-active position.

In many cases, the owner has engaged the services of an architect in the
belief that such will he the only professional expertise needed for the duration
of the project, and it is often assumed by the ow-cm that the architect's
primary role during construction is to keep the project on schedule and to
make certain that the work is being carried out in conformance with the
contract documents. However, most architects are, by both training and
temperament, much more coinfortable in the role of creative artist, adviser,
coordinator, and synthesizer than as an enforcer of the contract documents,
and sub-paragraph 1.5.5 of the Standard Form of Agreerr._at Between Owner
and Architect (AIA Document B141), which is used as the basis for most

'Stephen Frtedlaender is a partner in the firm of HMRI Architects. Cambridge. Massachusetts
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Owner/Architect agreements, is quite clear on this issue:
The Architect shall not have control or charge of and shall not be
responsible for construction means, methods, techniques, sequen-
ces or procedures, or for safety precvtions and programs in con-
nection with the Work, for the acts or omissions of the Contractor,
Subcontractors or any other persons performing any of the Work, or
for the faildre of any of them to (2ar:-; out the Work in accordance
with the Contract Documents.
It mus be admitted, at this point, that the Standard Form of Agreement

Between Owner and Architect and other related documents produced by the
American Institute of Architects reflect the time-honored practices and tradi-
tims of a profession whose values were formed in a happier and less litigious
time when it was reasonable for both owner and architect to assume that the
contractor, being a person of integrity and desirous of maintaining a good
reputation, would make every effort to construct the project as the architect
intended and would need the assistance of the arch'' 'ct during the construc-
tion phase only as to the general interpretation of the contract documents
and in regard to the working out of technical difficulties which might arise ab
a result of specific job conditions. As many architects and owners will attest,
such an assumption does not, alas, reflect today's realities, particularly as
they relate to the administration of construction contracts which are awarded
on the basis of public bidding procedures.

Since the majority of school construction projects in this country are
carried out by public agencies operating under public bidding statutes, it is
essential that those who are responsible for building schools understand "the
unique requirements of public projects," particularly as they relate to con-
struction administration. There is some difficulty in generalization due to the
fact that public bidding statutes vary from state to state, and the author of this
article does not profess to be an expert on comparative law as regards the
award public construction contracts across the fifty states. At the heart of
all public bidding statutes is a requirement to advertise the project publicly
so that all interested parties may submit bids (i.e., public bidding is intended
to be non-restrictive) and to award the contract on the basis of the lowest
bona fide bid received.

Taken at face value, there might seem to be nothing wrong with this
procedure and, it 'act, much to commend it. By encouraging competition
from all interested parties and by awarding the contra. the basis of price,
the public bidding statute are designed to keep the selection process free
from political influences and to protect the public interest by making certain
that the project is built for the lowest possible cost. However most of us, in
our personal or business lives, rarely make important decisions purely on the
basis of price. Whether buying a house or an automobile or choosing one
airline over another, we are in the habit of weighing cost against other factors
such as service, performance record, convenience and even the "personal
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chemistry" between ourselves and those who are offering their goods and
services. The public bidding statutes effectively remove all such factors from
tae award of public construction contracts and make price the only deter-
minant. There is absolutely no ince, forfor the contractor to perform the
work above the minimally acceptab. vel because, on the one hand, it might
well bankrupt the company and, on th other hand, there is no possibility that
the owner or architect codld give rewards for a job well done by giving
special consideration for return wo or by giving a good recommendation to
other owners andior architects. By requiring the public invitation of bids from
all lntractors v :.co can satisfy the bonding requirements of the project, the
public bidding statutes deny to the owner and the architect the ability to limit
the bidding to those contractors who have a record of superior performance
or to establish effective qualificat7ln criteria for bidding. Many states have
come around to establishing some sort of procedure for the prequalification
of contractors, but in all cases the burden is on the owner or architect to
prove that the contractor is not qualified rather than on the contractor to
prove that the company is qualified.

Perhaps the best way to illustrate this is to compare the duties and
respcnsibiliti 1 of the architect during the construction administration
phase, as described in the Standard Owner/Architect Agreement, with the
author's own experience in construction supervision of public school proj-
ects:

1. Acting as a representative of the Owner during the Construction
Phase, the Architect shall advise and consult with the Owner and shall
provide administration of the Contract for Construction.

Awarding public construction contracts on the basis of the lowest
bid effectively weakens the architect's control over construction
activities by removing whatever lf.verage or bargaining power
traditionally exercised over the contractor's performance. It also
forces the contractor to eliminate all non-essential overhead ex-
penses, since large contracts ai'e frequently won and lost by the
slimmest of margins. The administration of construction activi-
ties is the contractor's mai-, overhead expense, both in the office
(in the person of the project manager) and in the field (in the
person of the field superintendent), and it is not unusual to find
contractors cutting all possible corners at both locations. This
puts additional pressure on the architect to perform administra-
tive duties above and beyond those normally expected as the
owner's representative. It should be noted that the architect's role
during construction is to provide administration of the construc-
tion contract rather than the construction process, and therein
lies a major source of misunderstanding. Owners should not ex-
pect the architect to become involved in such matters as coordi-
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nating the work of the various subcontractors, ordering materials
ir. a timely manner, making certain that there is a sufficient work
force on site to meet the project schedule, removing incompetent
woi '-ers or subcontractors from the job or preventing on-site
accidents and taking care of other job security matters. These are
the legitimate responsibility of the contractor and the owner
should be prepared to take immediate and effective action in the
event of unsatisfactory performance rather than asking the archi-
tect to take over `here tasks.

What the architect can and should do as the administrator of
contract for construction is to keep the owner fully informed as to
the progress and quality of the work and advise of the need for
action if and w' :n the necessity arises. Because it is almost a
certainty that tnere will be matters of contention bo'ween con-
tractor and owner, it is mandatory that the architect keep accu-
rate and complete records of all job-related disputes and deci-
sions. This is most effectively accomplished by having the
architect conduct all job correspondence on the owner's behalf,
by taking the minutes of all job meetings, and by the assuming the
responsibility for their distribution to all parties. A complete
written record of construction activities is the owner's first line of
defense against any possible legal action by the contractor.

2. The Architect shall be the interpreter of the requirements of the
Contract Documents and the judge of the performance thereunder by both
the Owner and Co.itractor. The interpretations and decisions of the Archi-
tect shall be consistent with the intent of and reasonably inferable from the
Contract Documents.

Most construction disputes arise as the result of difference i 1
"interpretation" of the contract documents between the architect
and the contractor. In public work, contractors who base their bid
on what is intended by and/or wha, is reasonably inferable from
the contract documents inevitably lose the job to those who base
their bid only on what is ciearly spelled out in the drawings and
specifications. Architects and owners who expect these con-
tractors to give them the benefit of a reasonable doubt when it
comes to the interpretation of the contract documents have sim-
ply not come to terms with the realities of public bidding. It is
essential that the contract documents be accurate and complete
in all respects and leave as little room as possible for "interpreta-
tion" since the contractor may be expected to file a change order
request for anything which he deems to be over and above the
minimum legal contract requirements.
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3. The Architect shall prepare Change Orders for the Owner's approv, I
and execution in accordance with the Contract Documents.

As noted above, the filing of change order requests by the con-
tractor is a fact of life on public construction projects. The owner
has every right to expect the architect to prepare a highly pro-
fessional and technically competent set of contract documents
but should refrain from considering each and every change order
request as evidence of the architect's incompetence, particularly
since it is most unusual for a job of any significance to be com-
pleted with. change orders. Error .)nd omissions by the archi-
tect and/or engineers are by no means the only cause for a change
order request on the part of the contractor. Unanticipated latent
subsurface conditions frequently result in major changes to the
earthwork and/or foundation design of a project, as do hidden
conditions in renovation work. It is also not uncommon for an
owner to request changes during the construction period, par-
ticularly if the project is under budget and surplus funds become
available for items which were cut out for budgetary reasons
during the design process. Finally, it should be noted that archi-
tects who pride themselves on "never having to issue a change
order" often have nothing else to offer a client: excessive concern
over possible change orders leads many architects to stick with
the tried and true and to eschew the truly creative solution. In
trying to define what is reasonable, owners should note that many
state and local building agencies require that a 5% construction
contingency be included in each project budget as a hedge
against possible change orders.

4. The Architect shall review and approve or take other appropriate
action upon the Contractor's submittals such as Shop Drawings, Product
Data and Samples, but only for conformance with the design concept of the
work and with the information given in the Contract Documents.

The careful and prompt review and approval of shop drawings
and sample submittals is critical to job progress. Most architects
acknowledge that, in today's world, they can no longer limit their
review of shop drawings to "conformance with the design con-
cept " They must accept a large degree of responsibility for mak-
ing certain that the various components of the building fit to-
gether and take the time to correct all dimensional discrepancies
which may exist. They should not, however, be held responsible
for errors on the part of the contractor or for failure of the
contractor to make the corrections noted on the shop drawings.
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5. The Architect shall vis t the site at intervals appropriate to the stage
of construction or as otherwise agreed by the Architect in writing to
become generally familiar with the progress and quality of the work and to
determine in general if the work is proceeding in accordance with the
Contract Documents. However, the Architect shall not be required to make
exhaustive or continuous on-site inspections to check the quality or quan-
tity of the work. On the basis of such on-site observations as an architect,
the Architect shall keep the Owner informed of the progress and quality of
the work, and shall endeavor to guard the Owner against defects and
deficiencies in the work of the contractor.

No longer can the architect or the owner assume that periodic
on-site observations of the work by the architect will be sufficient
to guard the owner against defects and deli( 'encies in the work of
the contractor. The temptation for the contractor to cut corners
in order to save money is so great that full-time project represen-
tation is essential.

Full-time project representation can be provided by the architect
(as an additional service), by an independent clerk-of-the-works,
by a project manager who is employed directly by the owner, by a
professional construction management firm or, in the case of
la!ge projects, by any combination of the above. The o'Noer who
operates under the misconception that nk, additional supervisory
services are needed beyond those provided by the architect as
part of basic services is headed for trouble.

6. The Architect shall determine the amounts owing to the Contractor
based on observations at the site and on evaluations of the Contractor's
Applications for Payment, and shall issue Certificates for Payment in such
Amounts, as provid d in the Contract Documents.

It should come as no surprise that bankruptcy is distressingly
common among contractors and subcontractors who specialize
in public work. This is why most public agen,Aes have such strin-
gent bonding requirements. However, the fact that a contractor or
subcontractor is bonded does not protect the owner against the
possibility that the contractor or a major subcontractor may go
under during the life of the project and, at the least, cause a major
delay while the banding company picks up the pieces. For this
reason, it is essential that monthly progress payments to the
contractor be based upon a careful and thorough review of all
completed work as well as an evaluation of all work remaining to
be completed In this, as in the day-to-day observation of con-
struction, the owner's interest will be best served by engaging a
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skilled construction professional to act as a full-time project
representative to corip!.Hnent th" architect's basic supervisory
services.

7. The Architect shall conduct inspections to determine the Dates of
Substantial Completion and final completion, shall prepare and issue
Punch Lists containing the items of unfinished work remaihing to be com-
pleted, and, upon the completion of all Punch List items, shall issue a final
Certificate of Payment.

Under ideal circumstances, the day finally arrives when the con-
tractor notifies the architect that, to the best of his knowledge, the
job is complete and final payment is due. The architect is then
required to inspect the project m the company of the contractor,
prepare a Punch List noting all unfinished and/or unsatisfactory
items, and issue a Certificate of Substantial Completion. Sub-
stantial Completion is defined as the date upon which the project
may be occupied by the owner for the purpose for which it was
intended. On school projects, Substantial Completion is the date
when classes may begin.

Given the inconvenience and dislocation which may result if a
school project is not completed in time for tke scheduled opening
of school, it is understandable that many ew school buildings
are actually occupied by faculty and students before they are
truly complete. In such cases, the contractor, before releasing the
space to the owner, will require that the architect prepare a
Punch List containing all items of unfinished work for which the
contractor is to be held responsible. This is to protect the con-
tactor from having to repair damage causes'. by the building's
occupants. Punch Lists prepared in such cases are frequently
voluminous.

It should be clear from the previous discussion that in construction
administration, as in so many other endeavors, the best defense is a good
offense. There is very little an owner or architect car do, short of defaulting
the contractor, should the contractor turn out to be dishonest or iih_..-
petent or both. Under the usual job conditions, the owner's ability to
exercise control over the construction process is directly related .J the
willingness to establi-h a realistic construction budget at the outset of the
project, to give the architect sufficient time and funds to conduct thorough
investigations of existing site and building conditions, to prepare an accu-
rate and complete set of contract documents, to set aside a reasonable
construction contingency budget under the joint control of the owner and

s 0
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architect to fund the inevitable change order requests, and to provide the
architect with professional assistance in the form of a full-time project
_riesentative, clerk-of-the-works, and or construction manager for the

observation of construct in.

ni



Chapter 13.

Puilding Remodeling
Ronald F. Parnes and Richard Diaz*

imany school districts in the past ten years have not been involved in
constructing new school buildings, yet educational needs am' the
utilization of school faci .ies change. To accommodate these chang-

ing needs, most districts have modified buildings, usually changing one room
at a time with little or no coordination or master plan.

We will attempt to outline a systematic approach to building renovation
while sharing some problems and ideas that a Ir., :e suburban high school
district experienced as it completed an 11 million dollar renovation of two of
its three high schools. The projects at the two high schools took more that
four years to complete. During this time it was necessary to coordinate
construction with instruction in order to enable both the construction project
and the instructional program to proceed.

Energy conservation and management snould be considered as the
renovation project is reviewed. Many school facilities were built when energy
costs were much lower and buildings were not aesigned for energy con-
servation. Windows, doors, heating, air conditioninp. roof insulation, and
lighting can all be reviewed for energy efficiency.

Each building that will be renovated was probably built to educational
specifications of its respective era of consiroction. Many buildings that are
renovated probably had several additions that were added as the student
populations grew. Many of the additions met en' nilment needs but sacrificed
educational needs.

Our school board operated on a committee structure. One of the stand-
ing co,nmittees was the building committee. This committee included two
board members, vie superintendent of schools, the controller (business man-
ager), the district airector of buildings and grounds, and two community

'Ronald E Barnes a Supertntenaent and &third Diaz, s Director ol.Sehool Plant and Facile es,
Consolidate.] High School District 230. Palos 1h11, Illinois
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members. The two community members both had expertise that the commit-
tee could use. One was a lawyer; the other was an electrical contractor. This
committee met almost monthly; during the planning phase of the projects it
met more often. It was the building committee's responsibility to interview
architects and make recommendations to the board regarding the appoint-
ment of an architectural firm to handle the projects. The building committee
was also instrumental during the design phase of the projects in determining
the ,;cope of the projects and in some cases the specifications on certain
aspects of the projects.

The design phase of a project may ':e between four to six months
depending on the sire of your project. It is extremely important that staff and
user input be included in the design phase. In a remodeling job there are
many details that only staff who are teaching and wor king in a pal ticular area
can provide.

The pri.-.zipal of a building should be expected to have the instructional
team ready to make decisions concerning the project Quite obviously, not all
Staff recommendations can be implemented; however, this input wiil prevent
or solve many problems during construction. Records should be kept of all
meetings and sent to all participants. These records will be very valuable
d ,ring die construction phase. The meetings will also be helpful to the staff
because their participation in the pre-construction planning will help them to
understand both the process and the inconveniences that .nay occur during
the construction phase of the project. Their understanding of the proposed
time line will also encourage contingency planning if the building is not
totally ready when school resumes.

If a large remodeling proje, ' is being considered, complete room config-
urations may be changed. A building may have had several previous additions
which were constructed to fulfill the enrollment pressures of a given time.
Little consideration was probably given to space relationships. Because the
cc.,struction project could be building-wide, the principal and staff might
decide to change the overall space relationships.

The district representative for the project should have a strong back-
ground in construction, including heating, air c'.nditioning, plumbing, and
electrica. systems. This individual should meet on a regular basis with tne
architects and, once construction starts, with the contractors. Many problems
can be foreseen or overcome through this person's expertise. If a district does
not have such an individual on staff, consideratio' ,hould be given to hiring a
consultant to handle this coordination.

When an architect is hired it is very important to develop clear under-
standings as to his expected responsibilities. Archite: is must always repre-
sent the best interest of the district. These understaidings must be included
in the tract that is signed between the school district and the architect.
The district's attorney should review the contract between the district and the
architect. It is important not to rely on the architect's attorney for this service.
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Weekly job visits and attendance at all construction meetings should be
considered essential. Other time requirements of the architect should be
clarified; these will depend upon the size of t'-ie project and the supe. vision of
school personnel. The more project superv' 'on that can be secured from the
architect, the lower probability there is for oversight or construction mis-
takes.

If the renovation project is expected to be completed during the summer
months, it is extremely important to start the design phase early in the fall.
This schedule will allow the staff to adequately plan the project and it will give
your architect time to design and prepare bid documents.

As bid documents are prepared it is advisable to establish a minimum
standard for bonding companies. The quality of the bonding company at
times is an indicator of the quality of the contractor. Bonding companies
(insurance compa--vies) are rated in the Best Insurance Guide, higher rated
bonding companies do not reauily bond contractors with a bad perfomnce
record, A rating of A-15 is the highest rating for bonding companies. Most
sta s require the bidding process. Requiring the high rating may help school
districts avoid being saddled with a low bic' contractor who cannot deliver.

It is very important that a pre-bid meeting be held with potential bidders.
This meeting will allow the potential bidders to clear up ambiguities that may
be present in the bid/construction documents. Both the architect and engi-
neer should be required to attend this meeting.

Once th bid has been awa_ *ed to a contractor, a pre-construction
meeting should be held. At this meeting decisions should be made concerning
storage of construction equipment, parking for construction workers, re-
quired conduct of construction workers, and optimal time-lines, which will
reduce the disruption of school and instructional schedules. A schedule of
weekly construction meetings should also be determined at this time.

It is important to develop a firm system for dealing with change ord,,:s.
Remodeling will cause more change orders than construction of new build-
ings because there are items that will surface one the contractor has opened
up the building. Change orders tend to be over priced because contractors
often perceive them as an opportunity to make a considerable profit. Change
orders also result in an additional architectural fee, an additional fee to the
general contractor, and an additional fee for the subcontractor. The ad-
ditional fees could be added to the change order which could run as high as
40 cent of the addional work being done. District personnel should bear
in mind that the architect and contractor like change orders; they increase
profit; for both of them. Many boards of education have developed a policy
concerning change orders and designating the individual who has the author-
ity to grant change orders. If a policy does not exist, it may be in the best
interest of the district m establish such a policy before construction is begun.

It is important that the district's representative participate with the
architect and the contractor concerning the it .erpretations of the specifica-
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tion documents in order to reduce the amount of change orders and expedite
the work. In most projects there are certain decails that are open for interpre-
tation. Care should be taken to ensure that the district receives what is
specified.

It is important to pay contractors on a regular schedule. Contractors
generally will allocate their workers to the jobs that pay on a regular basis. It
is the architect's responsibility to review and approve all pay-out orders
before they are suLmitted to the district.

The employment of several independent specialists may save the district
both time and money when questions develop during construction. An inde-
pendent engineering firm could be engaged to verify soil quality, fill com-
position and concrete quality in areas .vhere reconstruction will he per-
formed outside the basic structure of the present building. An independent
firm could also be used to verify heating ventilating and air conditioning
problems. Air balances and air quantity problems can develop, and it may
take specialists to help determine the responsibility for errors in installation
or design deficiencies in engineering. An independent firm should also be
used if there ate serious interpretation problems.

Due to the proliferation of new type', of roofing materials ava9able, it is
advisable to review this area carefully Warranties and roof bor.(' 7hould be
reviewed. It is prefe'able to receive i. warranty from the -oofing materials
manufacture' covering all labor and materials for the full ten.i of the war-
ranty. The fine print should be read to ensure that the warranty does not
decline in value each year.

Building reconstruction and renoration, if carefully planned and ex-
ecuted, will provide schools with modern, useful facilities. The students will
benefit and the board and the administration will be satisfied knowing that
they have provided the students with the optimum learning environment.



Chapter 14.

Re locatable
Classrooms:

A New Approach
Robert E. Cascaddan. Thomas E. Ewart, and James L. Schott*

Lorated in a rapidly growing area this school distric s !icing projected
student growth that could require the construction of tifteen, 24-class-
room elementary s,'Iools and two high schools during the next five

years. Can relocatable classrooms be used to meet the new space needs?
Probably. Certain requirements, however, must bt, incorporated into the
design and construction of the units to ensure their equality with permanent
construction and to allay common fears of parents that ne units are inferior
anc-, Oerhms give the impression tnat the educational program is as well.

The facility staff was given the challenge several years ago to prepare a
plan for adequately housing students in the burgeoning and changing school
system. "Creativity" was the buzz word that triggered the action resulting in
staff planning of a prototype classroom design. Research was conducted with
educators, architects, engineers, and major manufacturers of building sys-
toms and equipment to develop a design program t was believed that
creative professionals could find solutions that combine the best principles of
design and construction and develop . new generation of clas3room facilities.
The job was done. A modem "relocatable" classroom model was created.

Most relocatable classroom units, often referred to as "portables" due to
their rather lightweight construction and ease of transport from one site to
another, were built in the past as mexpensively as possible. Some were built
on a modified mobile horn chassis, using an aluminum "skin" on lightweight
steel which was hauled into place, anchored, and utilized either siAgiy or in
tandem. The wooden portable classrooms are widely recognized and are

'Dr James L Schott is Superintendent, Orange County Public Schools Orlando, Florida, Dr
Robert E Casca-!....an is Deputy Superintendent for Su Tort Services, and Thomas E Ewa,- is
Associate Superintendent for Facilities .Services
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relatively easy to move. They are usually constructed off-site and transported
by methods used by h Ise movers.

Our school district decided to design a new type of portable classroom
one structurally stronger with a longer "life expectancy." Experience with the
wooden relocatables indicated an effective life of ten years with constant
maintenance. Frequent movement contributed to this shoe life span. It was
believed that an effective design could be developed which could result in
permanent type units (40 years plus "life expectancy") that can be . elocated
frequently without significant deterkwation due to movement. The district's
staff completed the design, construction drawings, and the actual construc-
tion of 15 suC., units was accomplished by in-, ()use forces during the summer
of 1985. These were to be used at ind :vidual schools as needed.

The district's Capital Improvements Sec.ion completed the entire task.
The project was directed by a staff architect with over 25 years of construc-
tion experience. The workers' salaries were incorporated into Capital Outlay
funds budgeted for construction. This aprioach and funding method allowed
the flexibility re "uired to hire workers for the project with the opportunity to
release them should the workload decrease. Inc. ientally, the Ce?ital Im-
provements Section has been in existence for eight years During all of this
time, no reduction :n force has been necessary.

The first 15 units were very well received by the schools. They were an
instant success. The need for classrooms was great and the demand for these
new units was immediate. In order to meet the district's current classroom
requirements, it was determined that classroom units would have to be
produced at the rate of two per week.

How was the const _ ction process organized? An area at the Facilities
Services Compound was cleared and temporary piers of concr^e block were
constructed which Jlevate the steel substructures for the individual class-
room units. An assembly line technique was adopted. Crews were split into
rotating groups, each having an assignment that commenced at the end of the
previous classroom unit's completion. From substructure to finished painting,
15 units in varying degrees of completion are continually on site. The tem-
porary foundations sin .ply remain in place for future construction. Following
the step-by-step construction technique, when one unit is transported by a
School Board-owned tractor-trailer low-boy rig to a school site, constructs
of another unit on the vacated foundation begins. The outline specifications of
the construction materials utilized indicate the quality of the units. It should
be not, d that the exterior wall surface is a troweled stucco-like finish.

The usual ' portable" classroom, with which most school districts are
familiar, looks like a small house sitting on masonry piers with the window air
co- litioning units projecting outside. The design approach for these units
resulted in a rectangular building with a nearly flat roof and stucco-type
exterior with no projectinq utilit, connections or air conditioning units. The
al. conditioning system utilizes the familiar unit ventilator which projects
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sligh'ly into the room but exposes only a flush grill on the exterior. The units
themselves are placed on what appears to be a concrete pad at grade el-
evation. An earth berm makes a 12-inch transition to grade level.

Although the individual modular units are :arge, encompassing a length
of 44 feet by a width of 24 feet, the cost of the units completely equipped is
less than $30,000. The p..ototype units provided an opportunity to make a
number of changes such as improved acoustics, glare-free chaltrboard loca-
tions. cross ventilation, two means of egress, and other interior design fea-
tures including improved task-lighting, general illumination, and self-
contained toilet facilities in each unit. Each assroum is designed to
accommodate 30 students, and the cooling requirements amount to three
tons. The buildings are so well insulated in all exterior components, including
the floors, that three tons of cooling is rarely necessary. The soft, warm tones
of the birch interior paneling and the sand colored carpeting, together with
brown chalkboards and corkboards, have 1,een selected as being the most
pleasing combination of tones for classrooms that will encompass a wide
diversity of student ages.

The success of the new individual ciassroom units was so impressive the
question was rwaed concerning the possibility of constructing an entire
school campus utilizing the relocatable concept as the basis for the design.
Once again, the design professionals on staff commenced the research. They
soon developed a plan utilizing a mouwar above-ground concrete walk with a
superstitcture to create a covered walkway that matched the finish f the
classroom units. This covered walkway forms a "spine" to connect all seg-
ments a the plan. It could provide an above-ground area, underneath the
concrete walk, through which utility lines, communication lines, and plumb-
ing lines could be run and wouid be easily accessible. By constructing the
large common elements such , the cafeteria and an administration suite as
permanent facilities, the balance of the school could vary in size from eight to
36 classrooms by the addition of units on an as need basis. Cost comparisons
oetween this type of constriction and the on-going conventional construction
in the school district indicated that at least one third of the cost of a con-
ventional school could be saved with the relocatable concept.

The school district wa ted the chance to prove the potential of this new
design concept. In order to control the cmstr.-etion process and its costs in
such an experimental prograri, it was considered important to use the in-
house construction staff. State law, however, prohibited the use of local
employees for projects in excess of $100,000. A special act of the legislature
was required to exempt the district from this requirement. Numerous plan-
ning sessions and conferences with the State Departmerv, of Education offi-
cials led to the passage of a special bil' and its signing into law by the
governor. It allows the school district to construct two modular relocatable
classroom schools of 24 classrooms each.

Under the law, the district must cr.intinue its study and development of
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both the design and construction needs. Also, detailed financial records must
be kept for the project. Monitoring of the project is being condu'ted jointly by
the State Department of Education and the district. Sites for the schoolshave
been acquired and construction has commenced. Classes will begin in the
new schools in the fall of 1987. If the special project proves as successful as
expected, it could result in saving taxpayers millions of dollars in school
construction costs. This is critical to a growing state.
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