
INTRODUCTION
The need…

The repair, renovation and construction
of new schools is an increasingly complex
endeavor in the United States. There are
over 97,000 public school buildings com-
prising an estimated 6.6 billion sq ft of space
on over 1 million acres of land.1

According to a 1999 study by the Na-
tional Center for Education Statistics
(NCES), the unmet need for school con-
struction and renovation was estimated to be
$127 billion. This amount was higher than
the previous estimate of $112 billion given
by the General Accounting Office (GAO) in
1995.2 Some other organizations believe the
need is actually far larger than $127 billion.3

In 2000 the National Education Association
gave an estimate of $322 billion for fixing
and modernizing the nation’s schools. The
steep increase was due, in part, to the study’s
more comprehensive state-by-state analysis
as well as the inclusion of $54 billion for
technology improvements, such as wiring for
Internet access.

NCES indicated in 1999 that three-quar-
ters of the nation’s schools report needing
funds to bring their buildings into a “good
overall condition.” The Department of Edu-

cation (ED) has documented that the average
age of a public school building is 42 years, an
age at which schools tend to deteriorate.

The backlog of renovations and repairs is
only part of the challenge. After a decline
that generally ended in the 1980s, school
enrollment steadily increased, reaching in
2005 a record total of 55 million for public
and private elementary and secondary
schools. A further increase of 10 percent is
projected before 2017. This growth has not
been and will not be evenly distributed geo-
graphically: States in the Midwest, South,
and West are projected to experience
growth, while enrollment in others is expect-
ed to stabilize or in some areas, such as the
Northeast, to decline.4

Even in communities with stabilizing en-
rollment, school construction is likely to be
an issue. The need arises not only  from
building age and obsolescence, but also from
the evolving nature of K–12 education. 

Since the late 1800s schools have been
under continuous pressure to accommodate
a broader curriculum, reduced class sizes,
and more specialized programs, such as
preschool, special education, and English as
a second language, as well as new adminis-
trative, instructional, and communication
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technologies. These developments have gen-
erated the need for significant additions to
and reconfigurations of existing facilities.
Moreover, they have probably contributed
to the need for new schools. As graduation
requirements have changed and programs
such as those listed above have been added,
schools built in the 1950s and 1960s that
may have originally accommodated 2,000
students now effectively hold 1,800 or 
fewer.

As education and facilities continue to
evolve, demand for additions and reconfigu-
rations is inevitable. Schools constitute one
of the building types whose built environ-
ment has a direct impact on the quality of
the functions they accommodate—in this
case teaching, learning, and community ac-
tivities. So long as educating the next gener-

ation is a primary task for our increasingly
connected planet, the planning, design, and
construction of schools will be an evolving
and essential challenge.

This chapter addresses the educational
changes influencing educational architecture
and looks at the design process necessary to
successfully address new developments. It
covers the process of programming and
planning, along with the specific types of
spaces generally expected for a wide range of
school types.

There are quantitative methods for defin-
ing and illustrating the  spaces required for
various school areas. Programming, however,
can be as much an art as a science. The
types and designs of the spaces we build
should be directly related to changes in edu-
cational practice. As these changes become

� Projected Education

Statistics to 2008. Source: U.S.

Department of Education,

National Center for Education

Statistics.
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more common in the districts for which we
design, they influence the size, configura-
tion, and number of program areas in main-
stream schools.  As improved spaces are
developed, they can, in turn, influence edu-
cational practices in positive ways. Such a
feedback process can help drive innovation
in the design of schools that are relevant not
only today but also long into the twenty-
first century.

THE LEARNING PROCESS
Probably the most important issue school
designers (and their clients) must under-
stand is how the physical environment re-
lates to and can support the learning
process. As a child grows, he or she typically
learns in different ways, and the physical en-
vironment of the school should reflect this
characteristic and process. A well-designed
environment can help stimulate and support
teaching, whereas a poorly designed school
can inhibit learning. Although some experi-
enced design professionals understand this
interrelationship, there have been numerous
recent studies to determine the relationship
of teaching and learning to the physical en-
vironment. 

One of the most common references is
Benjamin S. Bloom’s Taxonomy of Educa-
tional Objectives (1956). Despite being more

than a half-century old, the taxonomy has
needed only a few recent revisions (Ander-
son & Krathwohl 2001) and outlines the hi-
erarchy of thinking skills that a student uses.
Teachers and curriculum providers have
used this hierarchy to plan lessons that in-
troduce new material using lower-order
thinking skills, such as identification, and
then build upon that new knowledge with
higher-order skills, such as analysis and eval-
uation. The design implications of this hier-
archy are that teaching is no longer about a
teacher standing at the front of a class lec-
turing to students whose sole job it is to
memorize their notes. In order for students
to engage in the higher-order thinking skills
of Bloom’s taxonomy, teachers and students
must be free to utilize the classroom space in
new ways to create more meaningful lessons.

Although other taxonomies have been 
introduced, Bloom’s provides useful back-
ground for programming any school. Infor-
mation drawn from this important work is
included in the table on the following pages.
Bloom’s work has been fundamental in plan-
ning the educational programming for each
age group. It has also helped to move school
planning away from the rigid standard class-
rooms that dominated school design in the
early decades of the twentieth century.
Rooms and furniture scaled to the children,

Those involved in the design of school buildings cannot think only in terms of physical structure. They must think
about the individuals who will use the building. Think about the role the building plays in supporting teaching and
learning and the full development of all of each student’s potentials. If the architect keeps these things in mind,
he may be able to contribute…to the achievement of the educator’s goals…by creating a building that is a tool
for the teacher and an expression of the school’s educational approach…by creating an atmosphere, a mood, to
aid the student in every learning task set before him…by making the school a place the student looks forward to
entering, and one he regrets leaving. (Perkins 1957, p. 62)

The Learning Process
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PHYSICAL 

• Body growth slows, more adult proportions
develop.

• At 6, neural development 90% complete.
• From 4 to 8 years, lymphoid development

increases from 40% to 90%.
• Most children farsighted.
• Muscle development begins at 4 years, but larger

muscles dominate.

• Apparent difference between growth rate of girls
and boys (girls closer to end growth states, boys
taller and heavier).

• Nearsightedness may begin to develop at 8
years.

• 6-year-olds use whole bodies for activities and
large muscles are more developed; 7-year-olds
more cautious and show ease with fine motor
skills; 8-year-olds develop fine motor skills and
increased attention spans.

• Nervous habits begin to appear at age 7.

• More resistance to disease.
• Steady increases in body measurements—height

and weight (girls more than boys)—and muscle
growth.

• Have fine motor skills.
• May feel uncomfortable with scrutiny.
• Many girls begin showing signs of puberty.

• Enter pubescence, puberty, and postpubescence.
• Activated primary and secondary sex

characteristics.

• Height and weight stabilize.
• Girls generally physically mature by 18, boys by

19.

EMOTIONAL
• Tend to fear imaginary or anticipated dangers.
• Begin to understand concept of taking turns and

tend to imitate adults.
• Crying and tantrums diminish; anger can be

expressed in words (often by threatening or
yelling).

• Anger directed at cause of frustration, retained
for longer periods of time, but 4-year-olds begin
to seek ways to hide it from others.

• Channeling anger and frustration is important.

• 6-year-olds begin to assert independence and
demonstrate confidence.

• 6-year-olds fear the supernatural.
• 7-year-olds are more stable, narcissistic, polite,

responsive, empathetic, less aggressive, and can
draw connections between cause and effect.

• 8-year-olds demonstrate greater independence,
vacillate between moods, and begin to sense
how others feel toward them.

• 7- and 8-year-olds discover some of their
limitations and may hesitate to try new tasks, but
8-year-olds seek to create an external image of
competence and confidence.

• Fear exclusion from peers.
• Prone to outbursts but try to control them.
• 10-year-olds mild-tempered, seek reassurance

from others; anger comes and goes quickly.
• 10-year-olds most afraid of heights and dark.
• 11-year-olds fear school, friends, for parents'

welfare, strange animals, threatening world
events; are more easily angered, often resulting
in physical violence, but can control outbursts
more appropriately.

• Emotions vacillate; responses are inconsistent.
• 12-year-olds may develop a derogatory sense of

humor to control emotions.
• 13-year-olds withdraw from others, tending

toward secrecy and sullenness.
• 14-year-olds use derogatory humor as defense

and primary form of communication.

• Feel restrained or controlled by adults.
• Have insecure self-image; may fear inadequacy.
• Focus attention on opposite sex or close peers.
• Feel challenged to find comfortable self-image.

DEVELOPMENTAL GUIDEPOSTS FOR CHILDREN AND ADOLESCENTS

Early childhood 
(ages 3–5)

Middle childhood 
(ages 6–9)

Late childhood 
(ages 9–11)

Early adolescence 
(ages 12–14)

Late adolescence 
(ages 15–18)
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SOCIAL

• Begin to understand concept of taking turns and tend to imitate
adults.

• 4-year-olds prefer to spend time playing and cooperating with
others and can pick up social cues from surroundings.

• 5-year-olds prefer to play with others.
• May create imaginary playmates if deprived of contact with other

children, but most will outgrow these playmates by age 5.

• Family influence decreases; peers are more important; teachers
become authority figures.

• 6-year-olds have many internal conflicts, resulting in capriciousness.
• 6-year-olds choose playmates on qualities of age and size (not

gender or ethnicity), and 7-year-olds are more aware of social status
or ethnicity differences among themselves.

• 7-year-olds are self-critical and often disassociate themselves from
frustrations.

• 7-year-olds are well mannered unless bored, and 8-year-olds are
more developed socially.

• 7-year-olds are more conscious of position among peers; boys and
girls play separately.

• 8-year-olds prefer company and approval of peers, and exhibit more
self-control and modesty.

• Socialize in exclusive groups with own sex (boys' groups gravitate
toward bravado and competition, and girls' groups are well
structured and more concerned with maturity).

• Develop important individual friendships, which are often fluid.
• Ties to family less important than ties to peers; adult shortcomings

looked at critically, often leading to conflicts.

• Motivated by desire to fit in with peers, which prevents individual
expression but emboldens adolescents to assert independence from
home.

• Peer groups are exclusive and develop from single-sex to coed.
• Intensely drawn to a best friend, believing that only this other

person understands.

• Independence asserted, power struggles with parents, most
concerned about social life.

• If uncomfortable with adulthood, may withdraw to former behaviors.

LINGUISTIC

• Age 3: 600 to 1,000 words, simple sentences.
• Age 4: 1,100 to 1,600 words, good syntax, plurals used, fluency

improves, 4-, 5-, and 6-word sentences, 3- to 4-syllable phrases.
• Age 5: 1,500 words, nearly perfect syntax, fluency with multisyllabic

words, 5- to 6-word complete compound or complex sentences.
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TYPE 
Linguistic intelligence: 

“the word player”

Logical/mathematical
intelligence: "the questioner"

Spatial intelligence: 
“the visualizer”

Musical intelligence: 
“the music lover”

Bodily/kinesthetic intelligence:
“the mover”

Interpersonal intelligence: 
“the socializer”

Intrapersonal intelligence: 
“the individual”

Natural intelligence

LIKES TO 
Read
Write
Tell stories

Do experiments
Figure things out
Work with numbers
Ask questions
Explore patterns and

relationships

Draw, build, design, and create
things

Daydream
Look at pictures/slides
Watch movies
Play with machines

Sing, hum tunes
Listen to music
Play an instrument
Respond to music

Move around
Touch and talk
Use body language

Have lots of friends
Talk to people
Join groups

Work alone
Pursue own interests

Acute awareness of patterns in
nature

DEVELOPS RELATED SKILLS
Memorizing names, places,

sayings, dates, and trivia

Math
Reasoning
Logic
Problem solving

Imagining things
Sensing changes
Reading maps, charts

Picking up sounds
Remembering melodies
Noticing pitches/rhythms
Keeping time

Physical activities
(sports/dance/acting)

Crafts

Understanding people
Leading others
Organizing
Communicating
Manipulating
Mediating conflicts

Understanding self
Focusing inward on

feelings/dreams
Following instincts
Pursuing interests/goals
Being original

Sensitive to features of the
natural world (clouds, rock
configurations)

LEARNS BEST BY
Saying, hearing, and seeing

words

Categorizing
Classifying
Working with abstract

patterns/relationships

Visualizing
Dreaming
Using the mind's eye
Working with colors/pictures

Rhythm
Melody
Music

Touching
Moving
Interacting with space
Processing knowledge through

bodily sensations

Sharing
Comparing
Relating
Cooperating
Interviewing

Working alone
Individualized projects
Self-paced instruction
Having own space

Discriminating between living
and man-made things

EIGHT INTELLIGENCES
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more flexible classroom configurations, and
many other physical modifications have
been adopted to reflect the changes that
have been incorporated in educational pro-
gramming.

Howard Gardner’s Frames of Mind
(1983) originally listed seven types of learn-
ing “intelligences.” In 1996 this listing was
expanded to eight, where it remains despite
some additional proposed ideas. In theory,
all eight forms of intelligence are equally
valuable and viable. Historically, school
curricula have favored certain styles of
learning over others. In the United States a
bias toward verbal/linguistic and logical/
mathematical intelligences has influenced
the facility planning, design, and furnishing
of American schools. Yet if a student’s
strength is artistic, the classroom and teach-
ing can be adapted to make art the door to
learning.

This theory does not mean teaching
every lesson in eight different ways. Instead,
it suggests personalization. Gardner uses the
image of a room with a number of doors.
The room represents the subject being
taught, and the doors symbolize alternative
ways for a student to enter the room and
access the topic. In outline, this theory sug-
gests structuring the learning process so that
the following occur:

• Students enter through the door related to
their dominant intelligence. Each access
point consists of lessons, learning centers,
activities, etc.

• Students also study the topic from the oth-
er points of access after having acquired a
basic understanding using their dominant
intelligence.

• Students work cooperatively with others
who may have come to the topic through

a different door. This clarifies ideas and re-
inforces the subject learned.

• Students synthesize the knowledge they
have collected about a topic.

• Students teach what they have learned to
others and apply what they have learned to
other topics.

� A successful teaching

environment still begins with

the relationship of a good

teacher with his or her

students. Photograph by

Rachael Perkins Arenstein.

The Learning Process
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Many teachers, as well as a growing num-
ber of schools, are using this approach. The
August 1997 issue of School Planning &
Management described a renovation program
at the Saltonstall School in Salem, Massa-
chusetts. The goal of the renovation was “to
create an incubator for innovative programs
in elementary education statewide.” One of
the decisions was to incorporate Gardner’s
theory, which meant the following:

• A focus on technology, inasmuch as “good
multimedia programs present material ver-
bally, spatially, musically, and logically.”
Instead of having one electrical outlet on a
wall, the classrooms were wired to support
computers, media presentations, a listen-
ing center, an overhead projector, and oth-
er such equipment.

• The renovation priorities were ranked by
their impact on learning. Money was shift-
ed from a number of typical building ren-
ovation priorities to technology and other
teaching aids. For example, a decision was
made to add sinks in each classroom for
art and science projects. This innovation
cost $1,000 per sink but eliminated travel
to a special room and increased the num-
ber of activities that supported students
with high spatial and kinesthetic intelli-
gence.

• Multipurpose spaces were created to per-
mit flexible teaching areas. Even the audi-
torium has no fixed seating.

• Outdoor balconies adjacent to classrooms
were used as teaching areas for weather
and science topics.

• A “flow room” was created to provide a
place where a student can focus on a topic
of particular interest. “Flow” is designed to
foster a focused state of attention. Flow is
connected to the multiple intelligences

theory in that students are more likely to
have flow experiences in activities they
find interesting, leading them to invest
time and effort in difficult tasks—-an im-
portant learning skill.

Regardless of whether Gardner’s multiple
intelligences theory or other theories are ap-
plied to school design, it is clear that the
physical environment should reinforce the
educational program. No fixed classroom
environment will do the job properly. Train-
ing materials for teachers also reinforce the
relationship of the classroom’s physical envi-
ronment to the learning process. For exam-
ple, the materials used by the national
program Teach for America make the fol-
lowing recommendations:

• An open, stimulating environment is one
that invites students to explore and partici-
pate, [and] makes it easy for students and
the teacher to carry out learning activities
(e.g., students should be able to see the
chalkboard, students can easily access
learning materials, teachers can circulate
easily among the students, etc.).

• Organize students [if you use assigned
seating] into heterogeneous groups for co-
operative learning, or design seating
arrangements to minimize unnecessary
talking or maximize collaboration between
students.

• Many students need personal space to feel
that they belong to the classroom and that
they can keep their personal belongings safe.

• Because most people work best in a variety
of different settings, you may want to cre-
ate different opportunities for students to
sit up straight, stand, lean, lounge, etc.
Some teachers use beanbags or carpets to
provide alternative spaces for students.

8
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� The classroom has evolved

from the rigid seating plan

illustrated in Modern School,

a 1915 precursor to this book.

Courtesy of HMFH Architects.

The Learning Process
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� Contemporary classrooms

feature integrated technology

with flexible furnishings that

allow students a variety of

educational settings,

including team and project-

based learning. Perkins

Eastman. Courtesy of Perkins

Eastman.
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• Learning centers are areas in a classroom
where small groups of students can…focus
on specific skills or content areas.

• Visual displays are an important aspect of
a classroom environment that supports
student learning [and offer] a great oppor-
tunity to focus your students on their aca-
demic goals and reinforce the material that
you are teaching.

The Teach for America guidelines reflect
a shift in thinking about the learning
process. In his book In School (1995), Ken
Dryden concluded, “This past decade, the
focus of education has shifted back to the

classroom.… People have come to realize
again that a school works in the class-
room—or it doesn’t work at all; that educa-
tion may be about teaching and teachers,
but really it is about learning and kids; and
that education reform may be for all kids,
but really it is for the majority of kids in
every class who are doing just adequately or
worse.” This shifting focus has been influ-
enced by the impact of self-directed, real-
world, project-based learning. Spaces where
students can work collaboratively support
the evolution of teachers from old-style dis-
pensers of information to present-day
“guide-on-the-side” mentors and coaches.

� The changing nature of

classrooms is represented

here by both traditional and

nontraditional studio-style

settings. Avenues, The World

School, New York, New York.

Perkins Eastman. Courtesy of

Perkins Eastman.
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SCHOOL PROGRAMMING 
AND PLANNING GUIDELINES

General Considerations
In the last 15 years there has been remark-
able advancement in the process and guid-
ance available to school districts and private
institutions alike. There is a large amount of
information on design guidelines and stan-
dards available from many sources. The In-
ternet has made it possible to look at a
variety of planning and design resources de-
veloped by state departments and private or-
ganizations, including guidelines from
individual states, university think tanks, and
online repositories such as www.edfacilities.
org, www.designshare.com, and www.
eric.ed.gov, which provide access to more
than 1.2 million bibliographic records of
journal articles and other education-related
materials.

Finding information or “standards” to
guide the planning, design, and construc-
tion of school facilities is not a difficult task.
However, these standards vary. They can be
influenced by the learning process and cur-
ricula of different age groups as well as the
issues related to children with special needs.
It is not possible to cover every variation in
these planning standards; rather, in order to
prepare the design team and client to make
informed decisions, this chapter introduces
representative program guidelines for the
four most common types of public schools:

• Kindergarten and preschool
• Elementary school
• Middle school
• High school

These basic school types may be orga-
nized in a number of ways:

• Elementary, pre-K–3
• Elementary, pre-K–5
• Elementary/middle, pre-K–8
• Middle, 6–8
• Middle/secondary, 6–12
• Secondary, 9–12
• Elementary/middle/secondary, pre-K–12

This chapter also covers a number of
other variations wherein schools may have a
specific purpose, focus, or type of leadership,
such as the following:

• Special needs schools (for children who are
physically or emotionally disabled, blind,
deaf, etc.)

• Vocational/technical schools
• Charter schools
• Alternative schools
• Selective academic and magnet schools
• Private (boarding and day schools),

parochial, and international schools

Note that this book focuses primarily on
public schools. However, much of the guid-
ance given here applies equally to private
school design. Although there are subtle dis-
tinctions between public and private
schools, and the latter are not subject to the
same regulations as public schools, most are
trying to accomplish the same mission.

Programming and Planning

Determining school building capacity
When beginning the planning process of a
new or renovated facility, one of the most
common questions asked—and, from a pro-
gramming point of view, one of the first
questions that must be answered—is how
many students the facility can accommo-
date. The answer is generally given as the

School Programming and Planning Guidelines
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programmed effective capacity. This number
can be calculated in a variety of ways and
must be agreed upon by all parties involved
before the process of planning the school
can begin.

This section outlines the basics of deter-
mining the capacity of a school. The
method used varies depending on a number
of factors. However, there are two basic ca-
pacity calculations most frequently used,
one for elementary schools and one for mid-
dle/high schools.

Before we look at calculations, it is im-
portant to understand the terms we will be
using. The following definitions are com-
mon when discussing the capacity of a
school and for the most part are interrelated.

Definition of terms
Teaching stations are defined as areas in
which students receive instruction on a
regularly scheduled basis. These spaces in-
clude not only classrooms but also music
rooms, science labs, art rooms, fitness
rooms, gymnasiums, media centers, the-
aters, and so forth. Because each student
can occupy only one place at a time, for
middle schools and high schools, such “co-
curricular” spaces relieve the classrooms of
a requirement to accommodate the entire
student body at one time.
The utilization factor, expressed as a per-
centage, provides a facility with a certain
degree of scheduling and programmatic
flexibility in scheduling teaching stations
occupied by a section of students. A typi-
cal utilization factor is 80–90 percent, and
is determined by the specific scheduling
and practices of the individual school.
Effective capacity is the number of students
that can be comfortably accommodated by
a facility at any given moment. To calcu-

late the effective capacity of a school, the
number of teaching stations is multiplied
by the number of students per teaching
station, multiplied by the requested utiliza-
tion factor. The utilization factor accom-
modates the desired degree of flexibility.
A facility’s maximum capacity is the total
number of teaching stations multiplied by
the maximum design value per station.
Efficiency is a measure of the number of
teaching stations occupied during a given
period of the day: the more teaching sta-
tions occupied during a given period, the
higher the efficiency. Likewise, the higher
the utilization factor, the higher the facili-
ty’s planned efficiency will be.
Design value is defined as the number of
students intended to occupy a teaching
station during any scheduled period. For
public schools in the United States, design
values may range from 22 to 28 for an ele-
mentary school, and from 22 to 30 or
higher for a high school. Private schools
often focus on reducing class size below
public school levels. Design value can also
mean the total number of students a
school building can effectively accommo-
date.  The definition depends on the con-
text in which the term is used.

Determining elementary school capacity
The method used for determining effective
capacity is different for the elementary
school than for the middle and high school.
For our purposes, an elementary school ca-
pacity will be based on a model in which
students have a “homeroom” or regular
classroom. When attending classes in a spe-
cialized classroom, such as art or music, in
other parts of the building, no other stu-
dents occupy their room. Most elementary
schools do not operate on a schedule based

12
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on specific “periods” of time, and conse-
quently do not change classrooms during
the day for different subjects. The number
of special classrooms (science labs, art, etc.)
will be a reflection of the enrollment and
the curricular focus envisioned for the
school. Therefore, the capacity of an ele-
mentary school is a fairly simple calculation
of multiplying the number of regular class-
rooms by the design value of each one. For
example:

26 classrooms � 22 students = capacity of 572

In this case, the utilization rate is as-
sumed to be 100 percent, or maximum 
capacity, and represents the facility’s maxi-
mum capacity.

In some cases there may be a difference
between lower elementary school design val-
ues and those of the upper elementary
grades—for example, K–2 may be planned
at 18 students per teaching station, and
grades 3–5 at 22 per station. It is important
to agree on the design values at the start of
the planning process, because it gives the fa-
cility planners a figure to use in determining
the number of classrooms required, and also
governs the size requirements for support
spaces such as cafeterias, science labs, art
rooms, and libraries.

Most newly designed elementary school
facilities in the United States include art,
music, computer awareness and keyboard-
ing, and sometimes wet lab science and pro-
ject spaces. Spaces for these programs do not
affect the design capacity of the facility be-
cause when students are using these facili-
ties, their classrooms will remain empty.
This is the main difference in determining
building capacity between elementary school
facilities and middle/high school facilities.

Determining middle school and high
school capacity
The following methodology can apply to
both middle and high school planning, as
there is no appreciable difference between
the two in scheduling utilization. Either can
be influenced by the program and schedul-
ing system implemented to operate the
school. Most districts have a standard uti-
lization rate, which can vary widely from
district to district. 

Unlike elementary schools, middle and
high schools generally operate on a bell
schedule in which students do not “own” a
classroom. As they move around the build-
ing, students continually settle into teaching
stations. It is very difficult to achieve a uti-
lization factor of 95 percent or above in ei-
ther a middle or a high school, because it is
very difficult to schedule every teaching sta-
tion every period of the day. Efficiency of
100 percent is almost impossible to achieve,
and if it is, generally represents an over-
crowded or poorly operated school.

Standard utilization rates
95 percent efficiency. Mandated in some
states, such as Florida, 95 percent effi-
ciency can be achieved only by “floating”
teachers and providing them with offices
for use outside of classrooms. Utilization
rates this high can impose some restric-
tions on scheduling flexibility and limit
the ability to add programs or operate
classes of less than maximum capacity,
such as advanced placement (AP) classes,
where there might be 10 or fewer 
students.
90 percent efficiency. More flexible than 95
percent efficiency, a 90 percent rate can pro-
vide dedicated classrooms for some teachers
and for programs such as foreign language. 

School Programming and Planning Guidelines
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PERIODS
PER DAY 

8

8

8

6

6

5

5

4

4

4

AVERAGE
USAGE PER
STATION
(PERIODS)

7.5

7

6

5

4

4

3

3.5

3

2.5

UTILIZATION
RATE (%)

94

87

75

83

67

80

60

88

75

63

TEACHING STATION UTILIZATION RATES

NOTE 

Most of the teaching stations will be occupied
100% of the time.

Fairly typical utilization rate for planning purposes.

Each teacher might have his or her own room.1

Represents some form of modified schedule.

Too low for planning purposes and not
recommended.

Some variation of a block schedule,2 and as low a
utilization as is normally permitted.

Too low for planning purposes and not
recommended.

2 x 4 block schedule; individual teaching stations
are shared by more than one teacher.

2 x 4 block schedule; represents utilization with
some capacity for growth. Common in
international schools and some public schools
utilizing a block schedule. This is a typical
utilization for this type of schedule.

Block schedule; represents utilization when
individual rooms are “owned” by a single teacher,
teaching 5 of 8 periods. Generally considered too
low for planning a new facility.

85 percent efficiency. The most common
percentage used when planning a new
school without any specific direction from
the district, 85 percent efficiency can be
thought of as an 8-period day with each
teaching station being used during 7 of the
8 periods (in actuality 87 percent).
80 percent efficiency. Offering great flexibili-

ty, 80 percent efficiency opens up the pos-
sibility for innovative scheduling (certain
types of “block schedules” in which each
student has fewer classes per day for a
longer period of time). Teachers can have
their own rooms, or space can be provided
for a greater number of programs with
smaller enrollments (less than the design

1. One lunch period and one planning period per teacher

2. A block schedule is a type of academic scheduling in which each student has fewer classes per day for a longer period of time. A

2 � 4 block schedule is an 8-period “day” spread over two days. To keep the table consistent, only one day is shown (4 periods in

a single day). Typical block schedule utilizations are built around each teacher teaching either 6 of the 8 periods (3 of 4 per day) or

in some cases 5 of 8 periods (2.5 of 4 per day). 
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value per teaching station), such as AP
classes.
75 percent efficiency. Providing tremen-
dous flexibility in scheduling and pro-
gram opportunities, 75 percent efficiency
is used primarily when a district wants to
build in capacity for future increases in
enrollment.

Schedule can also influence the desired
utilization. As outlined in the table at left,
the utilization rate is determined by the
number of periods per day a teaching sta-
tion is used as compared to the total num-
ber of periods in a day.

Estimating the gross area of a building
Net square feet (NSF) refers to the net us-
able area of specific program elements as de-
fined in the building’s “program.” Gross
square feet (GSF), or gross building area, is
the entire area of the plan of the school
building, and usually refers to gross area of a
building by measuring from the outside of
its exterior walls and including all vertical
penetrations, such as elevator shafts, interior
and exterior walls, corridors, stairwells, me-
chanical rooms, and other built space not
specifically identified in the program or de-
fined as “net” square footage. For example, if
we refer to a 1,000 NSF flexible laboratory
space, we mean a space that has 1,000 sq ft
of actual usable space within its four walls.

Different regions of the country have dif-
ferent average square footages for their
schools. It is typical to find, for example,
that schools north of 30º north latitude be-
gin to get larger due to increased mechanical
system requirements and the need for virtu-
ally all program areas to be indoors. Con-
versely, schools south of 30º north latitude
begin to get smaller due to the lack of major

heating equipment and the ability to accom-
modate some net and gross area functions
outdoors. Especially in Florida, New Mexi-
co, Arizona, and southern California, one
might find some gymnasium space replaced
with an outdoor court, or corridor space
might be on the outside of the building.

Thus, while interesting, national media
figures in school size per student are rarely
useful in programming. For example, School
Planning and Management’s “2008 Con-
struction Report” gives median sizes of new
schools as follows:

Elementary schools 124 sq ft/student
Middle schools 146.6 sq ft/student
High schools 166 sq ft/student

But their statistics go on to illustrate a
wide range:

Lowest Quartile Top 10%
Elementary schools
105.5 sq ft/student 178.6 sq ft/student
Middle schools
125.3 sq ft/student 218.8 sq ft/student
High schools
141.1 sq ft/student 460.0 sq ft/student

Therefore, it is usually important to de-
velop a program that reflects the particular
needs and aspirations of each school.

Net-to-gross calculations
Once the capacity has been determined and
the net programmed areas identified, an esti-
mated GSF can be developed. During the
programming phase, this can be calculated
using the chart on page 17. “Northern cli-
mate” for this purpose is above 30° north
latitude. Grossing factors below 30° north
latitude can be reduced if certain functions,
such as circulation or locker space, are

School Programming and Planning Guidelines
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moved to the outdoors. In exceptionally hot
climates, these functions tend to remain 
indoors and thus the grossing factors used
above 30° north latitude might be more 
accurate.

Urban grossing factors are generally high-
er. When a school building adds floors, a
greater percentage of the gross area must be
allocated for exiting and mechanical space
requirements. Elementary schools generally
have fewer rooms and, thus, smaller grossing
factors than middle and high schools. Small,
single-story buildings are potentially the
most efficient from a gross area standpoint
(no exit stairs); however, they may be more
expensive because of increased exterior en-
closure, foundation, and roof area.

The tables on pages 17–18 offer a gener-
alized look at the relationships between size,

location, and grade levels of buildings. The
grossing factors given in the tables are based
on the experience of the authors, who have
found that programmers commonly under-
estimate the grossing factors required, often
at the request or guidelines of the
owner/client. The numbers in these tables
are given for reference purposes to help es-
tablish a starting point. Grossing factors
should be carefully reviewed as necessary for
each individual project.

For all schools: calculating classroom size
Learning environments include all pro-
grammed space within the building where
both formal and informal learning takes
place. The most common unit is the basic
classroom, designed for groups ranging from
16 to 30 students. Groupings smaller than

� In warmer climates, the

division between indoor and

outdoor portions of a

classroom can become

blurred. American

International School: Riyadh,

Riyadh, Saudi Arabia. Perkins

Eastman. Courtesy of Perkins

Eastman.
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this are classified as small group rooms, and
larger than this are classified as large group
instruction rooms. Classroom sizes vary de-
pending on the grade level served and the
number of students the space is planned to
support, as shown in the table on page 19. 

Urban school classrooms are often small-
er than their suburban counterparts. The
cost of land and construction can be consid-
erably more, which often forces these
schools to build more spatially economic
structures. Conversely, pressure on the class-
room square footage can come from class
size, which in urban schools can often be

larger. The table on page 19 illustrates the
potential reduction in area found in urban
public schools.

Several factors influence classroom size
and groupings. Each of the following factors
should be discussed early in the planning
process, prior to establishing the classroom
size:

• State and district guidelines.
• Maximum anticipated class size.
• Use of any special technologies or projec-

tion equipment (change in use to a tech-
nology or distance learning lab).

School Programming and Planning Guidelines
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CONDITION

Northern climate
Large support facilities

Northern climate
Compact support
facilities

Southern climate 
Large support facilities

Southern climate
Compact support
facilities

STUDENT
POPULATION

500

750

1,000

1,200

500

750

1,000

1,200

500

750

1,000

1,200

500

750

1,000

1,200

URBAN GROSSING
FACTOR

1.60+

1.60–1.63

1.58–1.60

1.55–1.58

1.62+

1.62–1.65

1.58–1.62

1.50–1.58

1.50+

1.50–1.55

1.45–1.50

1.40–1.45

1.52+

1.52–1.57

1.47–1.52

1.42–1.47

SUBURBAN GROSSING
FACTOR

1.52+

1.52–1.59

1.48–1.52

1.42–1.48

1.54+

1.54–1.59

1.52–1.54

1.45–1.52

1.47+

1.47–1.50

1.45–1.47

1.40–1.45

1.49+

1.49–1.54

1.43–1.49

1.38–1.43

RURAL GROSSING
FACTOR

1.50+

1.50–1.55

1.45–1.50

1.40–1.45

1.52+

1.52–1.55

1.48–1.52

1.40–1.48

1.45+

1.45–1.50

1.40–1.45

1.35–1.40

1.47+

1.47–1.52

1.40–1.47

1.35–1.40

ELEMENTARY SCHOOL GROSSING FACTORS BY REGION, SIZE, AND POPULATION DENSITY*

* To be multiplied by the net programmed area.
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• Potential changes in future programs and
room use (e.g., the future use of a class-
room as an art room), primarily at the ele-
mentary level.

• Number of support and self-directed
spaces available for break-out use, especial-
ly in middle and high school (fewer small
group spaces = larger classrooms).

• Likelihood of increased class size beyond
the design value used in planning the
classroom (high probability = larger class-
room).

• Alignment of classroom size across several
grade levels to allow for flexibility in re-
configuration should an enrollment “bub-
ble” in a particular grade require more

18
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CONDITION

Northern climate
Large support facilities

Northern climate
Compact support
facilities

Southern climate 
Large support facilities

Southern climate
Compact support
facilities

STUDENT
POPULATION

500

750

1,000

1,200

1,600

500

750

1,000

1,200

1,600

500

750

1,000

1,200

1,600

500

750

1,000

1,200

1,600

URBAN GROSSING
FACTOR

1.65+

1.60–1.66

1.57–1.64

1.52–1.62

1.45–1.55

1.65+

1.60–1.66

1.57–1.64

1.52–1.62

1.45–1.60

1.53+

1.50–1.53

1.45–1.50

1.40–1.45

1.40–1.43

1.53+

1.52–1.53

1.47–1.52

1.45–1.47

1.40–1.45

SUBURBAN GROSSING
FACTOR

1.60+

1.55–1.60

1.52–1.57

1.50–1.55

1.46–1.52

1.60+

1.55–1.62

1.52–1.59

1.50–1.57

1.46–1.55

1.50+

1.45–1.50

1.43–1.45

1.40–1.43

1.37–1.41

1.50+

1.47–1.50

1.45–1.47

1.40–1.45

1.37–1.41

RURAL GROSSING
FACTOR

1.57+

1.52–1.57

1.49–1.54

1.46–1.51

1.40–1.49

1.57+

1.52–1.59

1.49–1.56

1.46–1.54

1.40–1.52

1.50+

1.43–1.50

1.40–1.43

1.38–1.40

1.35–1.40

1.50+

1.45–1.50

1.42–1.45

1.38–1.42

1.38–1.40

MIDDLE SCHOOL AND HIGH SCHOOL GROSSING FACTORS BY REGION, SIZE, AND POPULATION DENSITY*

* To be multiplied by the net programmed area.
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classrooms in a given year. Establishing a
common size also helps in creating a re-
peatable structural grid and generally pro-
duces a building that is simpler and easier
to plan.

As mentioned previously, states often
provide standards. Depending on how the

facility is funded, these standards represent
the minimum square footage to be allocated.
For special education classrooms, states of-
ten require fewer students in the classroom
as opposed to mandating larger classroom
sizes. The examples in the table on page 21
are typical of state guidelines for special edu-
cation classrooms.

School Programming and Planning Guidelines
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GRADE LEVEL

Grades pre-K–1

Grades 1–2

Grades 3–5

Grades 6–82

Grades 9–122

16 TO 20 STUDENTS
(SQ FT)

1,000–1,200

900–1,200

850–900

725–825

725–825

21 TO 24 STUDENTS
(SQ FT)

1,100–1,200

1,100–1,200

900–1,000

750–850

750–850

25 TO 30 STUDENTS
(SQ FT)

Not recommended

Not recommended

950–1,100

850–950

850–950

TYPICAL SUBURBAN SCHOOL CLASSROOM SIZES1

1. Areas given assume typical suburban campus standards. Minimum allowable classroom size may be governed by state regulations

and should be verified early in the planning process.

2. In many cases, state and district standards for middle and high school classroom sizes are the same, or the difference between

them is negligible. Establishing a common size for both during planning will provide a certain degree of future flexibility in

programming space.

GRADE LEVEL2

Grades pre-K–1

Grades 1–2

Grades 3–5

Grades 6–8

Grades 9–12

16 TO 20 STUDENTS
(SQ FT)

800–925

750–875

650–800

625–725

600–700

21 TO 24 STUDENTS
(SQ FT)

925–1,000

875–950

800–875

725–825

675–850

25 TO 303 STUDENTS
(SQ FT)

Not recommended

950–1,100

875–1,100

825–1,000

775–950

TYPICAL URBAN SCHOOL CLASSROOM SIZES1

1. Areas given assume typical urban campus standards. Minimum allowable classroom size may be governed by state or district

regulations and should be verified early in the planning process.

2. In urban districts where building configurations contain two or more of the listed grade-level groupings (e.g., grades pre-K–8 or

6–12), it is advisable to establish a common size for all classrooms to maximize future flexibility.

3. In districts where enrollments are expected to increase, it is advisable to build the largest classrooms feasible to allow for future

internal growth.
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Most districts attempt to keep the num-
ber of students per classroom lower than
their maximum design value. Typical ranges
are 16–20 for pre-K through grade 2, 22–25
for elementary schools, and 23–30 for mid-
dle and high schools.  The most common
design value for middle and high schools is
between 23 and 25 students.  

Classrooms should be designed to allow
an increase in the student population of
three to five students above the established
design value to allow additional capacity
within the classroom to accommodate
growth or variations in individual class sizes.

Generally, larger classrooms are preferable
to smaller ones, especially in elementary

schools. Elementary-age students need to sit
either at individual tables and chairs or at
group tables. Project areas are needed within
the classroom and typically include areas for
science, computer clusters, and other equip-
ment-intensive spaces.

Storage needs within the classroom are
often underestimated. Larger classrooms
provide greater opportunities for built-in or
movable equipment to help meet this need.
At the elementary school level, cubbies for
backpack and coat storage are often provid-
ed within the classroom to facilitate the
monitoring of students belongings and, par-
ticularly in the north, to assist with arrival
and departure preparation.

� Tables allow flexibility in

student arrangements and

can help with class size

variations. Harvey Milk

School, New York, New York.

Perkins Eastman. Photograph

by Seth Boyd.
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The Planning Process Step by Step
Each school district is unique and will re-
quire an equally unique approach to creating
a “space” programming process for deter-
mining and implementing the needs for a
school building improvement program.

Whether involving new construction or ren-
ovation and modernization of existing facili-
ties, project requirements must be fully
defined. Many larger districts have facility
departments that will provide the design
team with the project’s requirements. Some

� Storage, small project

areas, extensive display areas,

varied floor surfaces, and

other features are important

design elements. Whiting

Athletic Complex, Whiting,

Indiana. Fanning/Howey

Associates. 

School Programming and Planning Guidelines
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STATE REQUIREMENTS

New York A 770 NSF classroom is sized for a maximum capacity of 12 students, whereas a
classroom size of 450 NSF accommodates a maximum capacity of 6 students.

Virginia Self-contained classrooms for 10 students are sized at 750 NSF.

Florida Self-contained special education classrooms are sized for 10 students at a range of
90 to 100 NSF per student.

SIZE REQUIREMENTS FOR SPECIAL EDUCATION CLASSROOMS
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districts will require the development of ed-
ucational specifications, or ed specs. This is
an accepted industry term for the document
that sets forth the requirements of a specific
building program. The Connecticut State
Board of Education regulations concerning
School Construction Grants, Section 10-
287c-1, Definitions, offers a particularly
clear and concise definition of this term:

“Educational Specifications” means a de-
scription of the general nature and pur-
pose of the proposed school building
project, which may include the appli-
cant’s long range educational plan and
the relationship of the proposed project
to such plan; enrollment data and pro-
posed project capacity; the nature and or-
ganization of the educational program;
support facilities; space needs; accommo-
dation for educational technology; spe-
cialized equipment; and site needs, and
any other supporting documents deemed
necessary.

The educational specifications are a blue-
print, or roadmap, for future improvements
or facility design. As such, the contents
should be visionary and idealistic. The com-
mittee members identified in the following
paragraphs should not come with precon-
ceived or limited solution ideas based on
past experiences alone, but should instead be
prepared to discuss what is needed to meet
the educational needs of the district. 

Ed specs generally contain information
on the type, size, and number of spaces in
the project, among other project-related in-
formation. Effective ed specs convey more
than the numerical parameters of a project;
they establish proper guidance for the design
team, and will accomplish the following:

• Create a clear and concise document to ef-
fectively communicate the scope and needs
of the project to the design professional.

• Convey information in such a way as to
allow for a creative design solution.

• Set forth the quality expectation of the fin-
ished project, including establishing goals
for a sustainable solution (e.g., “This pro-
ject shall be capable of achieving a LEED
Silver designation as defined by the re-
quirements set forth by the United States
Green Building Corporation [USG-
BC]…”).

• Represent the defined curriculum to be
implemented in the facility.

• Account for future changes in use (provide
guidance for a flexible design solution).

• Limit rigid or fixed descriptions of solu-
tions.

• Ensure development with the complete
support of the district’s educational profes-
sionals and others in the school community.

The term “ed spec” can be misleading 
if taken literally, as it does not set forth the
educational specifications related to curricu-
lum content, nor does it direct teaching
methodology. However, a thorough under-
standing of the district’s educational philos-
ophy, objectives, and proposed use of the
facility is a basic requirement of a successful
ed spec.

In any process involving a broad range of
constituents, it is unlikely that all of the par-
ticipants will agree on every point. Consen-
sus-building is an important part of any
planning exercise and should be acknowl-
edged by the entire group at the onset of the
process. Consensus for this purpose can be
defined as agreement with the proposed di-
rection or outcome of the plan by most of
those involved. 
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Consensus is predicated on the ability of
the participants to subjugate their individual
“wish list” for the greater cause of develop-
ing a workable building solution. If the
group can agree to build consensus around
ideas and concepts that achieve the priori-
tized needs of the district, it is possible to
reach a solution that will be cost-effective,
sustainable, flexible, forward-thinking, and
garner the support of the majority of the
district’s constituents.

Although the specifics may vary, there are
seven steps that are common to the majority
of successful planning processes. Each plan-
ning process should include and address
these steps:

1. Assemble the planning committee.
2. Gather data and assess the facility (if an

existing building is involved).
3. Workshop 1: Define the opportunity for

meeting future educational needs.
4. Generate options.
5. Workshop 2: Validate/evaluate.
6. Workshop 3: Present plans for recom-

mendation and approval.
7. Prioritize and schedule for implementation.

There are a number of variations avail-
able within this outline. A general descrip-
tion of each step follows.

Step 1: Assemble the planning committee
Determine who the participants in the process
will be. There are a number of constituents
who can offer insight and perspective on the
use and subsequent solution to a particular fa-
cility. The assembled committee can be called
a Steering Committee, Facilities Committee,
Project Control Committee, or any number
of other designations. During this phase, the
process is verified, and any subcommittees are

assembled that may be required to evaluate
specific issues. The size of the overall group
varies, but is generally 20–40 people. In gen-
eral, the committee is made up of any or all
of the following:

Board of Education members 
Participation by one or more board mem-
bers can provide valuable insight into dis-
trict policies and in many districts the board
authorizes the services of the architectural/
educational planning team and other con-
sultants that may be necessary to fully 
explore the project. Board members are 
accountable to the communities they serve
and have a vested interest in the recommen-
dations of the committee.

School head, school director, 
or superintendent 
Involvement by the superintendent or other
representative of the central administration
can provide valuable leadership to the
process, help to facilitate communication
with other administrators and the board of
education, and assist in helping to convey
the results of the process to the broader
school community.

Working committee of school staff 
A representative group of building adminis-
trators and classroom teachers can speak on
behalf of building users; help to assemble
the needs, objectives, and goals of the dis-
trict; organize the working group; and pro-
vide data used in the study. This group is
invaluable in supplying the design team
with information on building usage.

Architectural/educational planning firm(s)
The consultant team may consist of an 
architectural firm with programming and

School Programming and Planning Guidelines
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planning expertise, an educational facilities
planning firm experienced in programming
and planning educational facilities, or both.
This team of architects and planners is re-
sponsible for providing the professional pro-
gramming and planning services and is tasked
with the overall responsibility to produce the
final report. This team should provide leader-
ship during the collaborative process high-
lighted below. The consultant team serves as
adviser on major architectural considerations,
such as the evaluation of existing buildings;
informs the group of current best practices;
and helps resolve differences of opinion
among group participants.

Community members 
Engaging community members in the
process will facilitate a number of goals im-
portant to the process:

• Inform the group of the community’s per-
ceptions of the district or project. This can
be viewed as understanding the district’s
“brand identity” before beginning the
process.

• Convey the needs of the community to
the committee.

• Identify community concerns about the
project.

• Act as subcommittee members if there is
an opportunity to form community part-
nerships with the district.

• Communicate back to the public as the
project progresses.

As these committee members are valued
for their roles and thereby gain an increasing
ownership stake in the solution, they can
become positive spokespersons for the
process and the ultimate results.

Student representatives 
Overlooked and sometimes underserved
voices on planning committees are student
representatives. Including three to five stu-
dents on the committee will provide a per-
spective not available from any other source.
Students are the ultimate end user and will
usually be some of the more honest and out-
spoken members of the committee. It is im-
portant to have at least three students so
that they do not feel overwhelmed in the
context of the larger group.

The committee will be assembled for
three to six months and will meet on a regu-
lar basis, either semimonthly or monthly.
The meetings will involve presentations
from the consultant team of architects and
planners and from any subcommittee re-
ports developed during the process. 

Step 2: Gather data and assess the facility
Assembling information on enrollment, de-
mographics, students served, curriculum,
and other information specifically related to
the needs and scope of the individual pro-
ject sets the baseline point of departure in
determining facility improvements. If the
project involves an existing facility, the team
should collect information on building ca-
pacity, life safety code compliance, use effi-
ciency, maintenance, building envelope
conditions, electrical and technology systems
condition, mechanical equipment condi-
tions, and Americans with Disabilities Act
(ADA) accessibility compliance. This will
provide the steering committee with a broad
base of knowledge of the facility and identi-
fy required improvements. Deficiencies re-
lated to structural, life safety, and deferred
maintenance issues will ultimately become

24

PREDESIGN

05_225486-ch01.qxd  3/3/10  9:48 AM  Page 24



the highest priorities for improvement. Dur-
ing this phase, the process and schedule are
verified, the committees and subcommittees
are assembled, and responsibilities are as-
signed.

Step 3: Workshop 1—define the
opportunity for meeting future
educational needs
With the information collected in Step 2,
the first workshop is scheduled. It can be
scheduled for three or four hours, an entire
day of six or seven hours, or over two days
of approximately five hours a day. The time
allocated is dependent on a number of fac-
tors, including the ability of the district to
provide substitute personnel to cover the
regular responsibilities of the committee
members and the ability of community
members to commit the time on a regular
basis. During the first workshop, the scope
of the project is verified; or if the scope is
unknown, parameters are set in place to be
used in determining the scope of the pro-
ject. It is beneficial at this point for the con-
sultant team to give a presentation on the
process to be utilized, the parameters of the
committee’s responsibilities, and trends or
practices that will influence the ultimate so-
lution. The committee can offer feedback on
a number of topics to help generate the pro-
ject’s opportunities and design challenges. If
a longer workshop can be scheduled, it is
advisable to have the participants break up
into smaller groups of five or six to discuss a
variety of issues. After they have had time to
adequately discuss the topics given them, a
representative of each group will report back
to the entire group on their ideas.

For the first workshop, small group
topics might include a forward look at 

the future of the facility being studied,
such as:
• What will students be doing in this school

5, 10, and 20 years from now?
• What will teachers be doing in this school

5, 10, and 20 years from now?
• How will the community be using this

school 5, 10, and 20 years from now?
• How will technology affect the use of this

school 5, 10, and 20 years from now?
• How will this improved facility benefit

teachers, students, and the community?

Or, questions could include topics rele-
vant to known concerns about the project,
such as:

• What do you believe the major public
concerns over this project will be?

• How important is creating a sustainable or
“green” building solution?

The workshop, if time allows, could in-
clude a charrette to explore the opportuni-
ties and limitations of the site, wherein
workshop participants have an opportunity
to draw their ideas on large sheets of paper.

The result of this workshop is a “design
direction statement” to be used by the archi-
tectural and planning team in beginning the
first program statement, as well as the possi-
ble options to be presented at workshop 2.

Step 4: Generate options 
The architectural and planning team assesses
the information generated from Workshop 1
and develops a draft program statement of
needs. Along with this preliminary program,
the team generates two to five options for
the proposed facility recommendations, de-
velops a list of criteria on which the options

A HEAD
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will be evaluated, and prepares a presenta-
tion for the committee.

Step 5: Workshop 2—validate/evaluate
The committee is assembled for a second
workshop, between three hours and one day
long, in which the architectural and plan-
ning team presents the options, along with
the opportunities and limitations of each.
The proposed program document is re-
viewed to determine if all the needs of the
project are being met and if there are issues
needing further discussion. The committee
works through each one and determines the
option (or a new one) that best represents
the objectives and goals of the district as es-
tablished above. 

If time allows, small group work by the
committee members could include

• Review each option and create a list of
comments or recommendations about
each.

• Generating a list of pros and cons of each
option.

• Comparing the options to the needs iden-
tified for students, teachers, and commu-
nity members.

Step 6: Workshop 3—present for
recommendation and approval 
The architectural and planning team pre-
pares and presents the draft educational
specifications or facilities design guideline to
the committee for endorsement. During the
workshop, the team will receive any addi-
tional comments and assess the ramifications
of implementing them. When approved and

with any remaining modifications included,
the team prepares the final report for presen-
tation to the board of education.

Step 7: Prioritize and schedule for
implementation
Depending on the scope of the proposed
project work and the agreed-upon services
of the architect and planner, the final ed
spec is used to potentially establish

• A list of priorities for improvement or 
implementation.

• A schedule for improvements by phase.
• An order of magnitude cost estimate by

phase for consideration by the board of
education.

• The sustainability or LEED requirements
and their potential impact on schedule,
cost, and/or the consultants to be engaged
in the project.

• A plan for presentation to the public for
finance hearings, bond campaigns, or a
referendum, as required in the particular
state, to secure financing.

Summary
This is a very general overview of a com-
monly used process. It is probably not the
exact process that will ultimately be used in
any individual district. Each project is dif-
ferent, and the process should be designed
to meet the particular needs of the school
and the community that it serves. At the
completion of the planning process, with
the financing in place, the project is now
ready for the schematic design phase for the
entire project or its identified first phase.
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EARLY CHILDHOOD AND
KINDERGARTEN

Introduction
Kindergarten typically is a child’s first intro-
duction to school or a transition from an-
other preschool program—nursery school,
Head Start, day care, or any of the many
other types of early childhood programs. In
most school systems, children enter a pro-
gram at age 5 or 6, but a growing number 
of states are mandating early childhood edu-
cation for younger ages, and it is the stated
policy of the administration of Barack 
Obama to support a significant expansion 
of these programs.

Kindergarten generally is defined as a
form of preschool education in which chil-
dren are taught through creative play, social
contacts, and natural expression. The con-
cept was originated in Germany in 1837 by
Fredrich Froebel; kindergarten, “child’s gar-
den,” was based on the idea that children’s
play was significant. Froebel employed
games, songs, and stories to address the
needs of children (at that time, generally
ages 3 to 7). The kindergarten served as a
transitional stage from home to school, of-
ten a child’s first formal learning experience.
In 1861, American educator Elizabeth
Palmer Peabody opened the first kinder-
gartens in the United States, in Boston. By
the 1920s, kindergartens were included in
public schools in most parts of the United
States.

Historically, a child’s first day at kinder-
garten was often his or her first formal
learning experience away from home, but
today more children have been exposed to
other forms of preschool programs or child
care. Still, there can be some separation anx-
iety as the child leaves home and the prima-

ry caretaker to transition to a group social
environment made up mostly of faces the
child does not know. The facility can play a
role as the transition zone between where
the student is with the person bringing
them to school and where they actually en-
ter the school. This transition should be as
seamless and comfortable as possible.

Since the early 1950s and 1960s, neigh-
borhood schools, often within a short walk
of home, have been replaced by central

� The entire school

environment should play a

role in the early childhood

learning process. Margaret

Shadick Cyert Center for Early

Education at Carnegie Mellon

University, Pittsburgh,

Pennsylvania. Perkins

Eastman.
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school districts and complex busing networks
to collect children from many neighbor-
hoods. In recent years many school districts
began to reverse districting concepts, particu-
larly at the elementary school level, and fo-
cus on the creation of community-based
schools. Yet there are many districts that still

prefer the Princeton Plan, whereby a central
school is built for each age group.

The design of schools for early childhood
education has always sought comfortable,
supportive, and adaptive settings conducive
to a learning process derived from familiar
play and hands-on activities. Specific fea-

� Successful early childhood

classrooms require a flexible

environment, furniture, and

detailing appropriate for

small children, as well as

extensive storage. Fairfield

Early Childhood Development

Center, Fairfield, Connecticut.

Perkins Eastman. Photograph

by Woodruff/Brown.
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The first step of a child's education life must, above all, be an easy one. This
means a kindergarten room that welcomes, encourages, and becomes a friend. In
design terms, it calls for spaces within the room that are large enough for a wide
range of activity, varied and interesting enough to entice the child and hold his at-
tention. The kindergarten should have a generous view of nature…and it should be
made easy to enter. (Perkins 1957, pp. 42–44)
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tures associated with home, as well as
school, are considered in developing an ap-
propriate transitional setting. The type, size,
scale, and variety of more public and private
spaces underlie appropriate design and plan-
ning. Much like a house, containing public
spaces (entry hall, living room, dining
room, family room) and more private spaces
(kitchen, bedrooms, bathrooms), a school
should create spaces for comfortable retreat
and quiet, reflective play, as well as for small
and large group activities. Today, the typical
age range of children in kindergarten pro-
grams is 4–6 years.

Early childhood programs have attracted
many innovators, such as Dr. Maria
Montessori, who developed the Montessori
method. This is built on the philosophy
that children develop and think differently
from adults. They are not merely “adults in
small bodies.” Many schools have been de-
veloped over the last century around her
ideas that children are capable of self-direct-
ed learning. The children are masters of
their schoolroom environment, which is de-
signed to be academic, comfortable, and to
encourage independence.

Other innovators have also come from
Europe. In particular, the early childhood
programs developed in Reggio Emilia, Italy,
were identified as exemplary in a 1991
Newsweek article, “10 Best Schools in the
World.” This system, which has become one
of the most popular international models, is
particularly relevant to the subject of this
book. In Italy as a whole, preschool pro-
grams have been operating for about 35
years, since the enactment of legislation re-
quiring a free education to be accessible to
children ages 3–6. This law was followed in
1971 by additional legislation establishing
infant/toddler programs.

In the community of Reggio Emilia, with
some 141,000 inhabitants, results have gen-
erated international interest in early child-
hood education programs. The Reggio
approach is built on the creation of condi-
tions for learning that encourage a child’s
construction of “his or her own powers of
thinking through the synthesis of all the ex-
pressive, communicative, and cognitive lan-
guages” (Edwards et al., 1993).

What makes the Reggio philosophy so
appealing to architects and designers, as well
as educators, is its reliance on the physical

� Early childhood program

and kindergarten spaces are

typically larger, have some

soft flooring for naps, and

provide adjacent toilet

facilities. Perkins Eastman.

Courtesy of Perkins Eastman.
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environment as a significant contributor to
appropriate conditions for learning. The
Reggio schools continue to refine the use of
every aspect of the environment to stimulate
curiosity and support creative learning. The
following are key principles of the Reggio
Emilia approach:

• Environment as third teacher—a belief that
children learn from their surroundings as
well as the people in their lives so the envi-
ronment should play an equal role to that
of the teacher (parents are considered to be
a child’s first teacher, and classroom teach-
ers their second). The environment must
be flexible and adaptable not only to
changing teaching styles, but to individual

instructors as well. The environment
should at once be stimulating, surprising,
comfortable, and familiar. It should allow
for small and large group projects as well
as intimate spaces for one or two children
to explore learning. Classrooms should re-
flect the students’ lives and include display
space for projects, artwork, and objects of
nature. Common space should be available
for art classes and dramatic play and for
the gathering of children from different
classes in group activities.

• Emergent curriculum/adaptive
environment—builds on the interests of
children. Topics for study are captured
from the talk of the children, through
community or family events, and from

� Like a third teacher, the

classroom environment

should be stimulating,

surprising, and comfortable.

Margaret Shadick Cyert

Center for Early Education at

Carnegie Mellon University,

Pittsburgh, Pennsylvania.

Perkins Eastman. 
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known interests (e.g., puddles, shadows,
dinosaurs, etc.). Teachers devise specific
projects, provide needed materials, and of-
fer possibilities for parent/community sup-
port and involvement. The environment
should support the spontaneous develop-
ment of projects and the needs of planned
projects, as well as the demands of chang-
ing curricula and educational practices.

• Multiple forms of representation/
exploration—graphic arts are integrated as
tools for cognitive, linguistic, and social
development. The presentation of concepts
and hypotheses in multiple forms of repre-
sentation, such as print, art, construction,
drama, music, puppetry, and shadow and
light play, is essential. The environment

should be able to provide impromptu set-
tings as well as the specific equipment,
space, or furnishings needed.

• Collaborative small and large group work—
considered valuable and necessary to ad-
vance cognitive development. Children are
encouraged to dialogue, critique, compare,
negotiate, hypothesize, and problem solve
through group activities. Multiple perspec-
tives promote a sense of both group mem-
bership and the uniqueness of self.

• Curriculum child-centered/teacher-framed—
the teacher’s role is complex. Teachers are
learners alongside the children. They are
resources and guides, lending their exper-
tise to the children. They carefully listen,
observe, and document the children’s work

� Collaborative small- and

large-group work is an

important part of the early

childhood learning process.

Margaret Shadick Cyert

Center for Early Education at

Carnegie Mellon University,

Pittsburgh, Pennsylvania.

Perkins Eastman. 
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and the growth of their classroom commu-
nity. Teachers are committed to reflection
about their own teaching and learning, just
as they stimulate thinking and promote
peer collaboration among the children.

In the United States the primary source
of standards—other than state or local regu-
latory departments—is the National Associ-
ation for the Education of Young Children
(NAEYC) in Washington, D.C. The NA-
EYC Early Childhood Program issues the
most widely used accreditation standards for
programs for centers and schools serving
children from birth through kindergarten.
These standards, which are often higher

than state licensing standards, are, however,
voluntary. Among the general goals that all
early childhood and kindergarten programs
should strive to achieve are the following:

• Create a visually rich, fun, and surprising
environment.

• Provide spaces and surfaces for display of
children’s work.

• Provide a variety of settings for children’s
works in progress.

• Introduce a variety of social settings for
small and large groups.

• Make strong connections between the in-
doors and the outdoors; above all, use
daylighting as much as possible.

• Connect spaces to promote communica-
tion, orientation, and flexible program-
ming and staffing.

• Build in flexibility of space to accommo-
date evolving teaching practices.

• Create a distinctive, pleasing entrance.
• Pay special attention to the scale and

height of typical elements such as win-
dows, doors, doorknobs/pulls, sinks, toi-
lets, counters, furnishings, mirrors, steps,
shelving/storage, light switches, towel dis-
pensers, and other accessories.

Criteria for High-Quality Early
Childhood Programs
Characteristics of the physical environment:

• The indoor and outdoor environments are
safe, clean, attractive, and spacious. There
is enough usable space indoors so children
are not crowded. There is a minimum of
35 sq ft of usable playroom floor space in-
doors per child and a minimum of 75 sq ft
of play space outdoors per child. Program
staff have access to the designated space

� Not all learning takes

place in the classroom.

Tenderloin Community

School, San Francisco,

California. Photograph by

Ethan Kaplan/Esto

Photographics.
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and sufficient time to prepare the environ-
ment before children arrive.

• Activity areas are defined clearly by spatial
arrangement. Space is arranged so that
children can work individually, together in
small groups, or in a large group. Space is
arranged to provide clear pathways for
children to move from one area to another
and to minimize distractions.

• The space for children (three years and
older) is arranged to facilitate a variety of
small-group or individual activities, in-
cluding block building, sociodramatic play,
art, music, science, math, manipulatives,
and quiet reading and writing. Other ac-
tivities, such as sand play and woodwork-
ing, are also available on occasion.

• Carpeted spaces as well as hard surfaces,
such as wood floors, and ample
crawling/toddling areas are provided for
infants and young toddlers. Sturdy furni-
ture is provided so nonwalkers can pull
themselves up or balance themselves while
walking. School-age children are provided
separate space arranged to facilitate a vari-
ety of age-appropriate activities and permit
sustained work on projects.

• Age-appropriate materials and equipment
of sufficient quantity, variety, and durabili-
ty are readily accessible to children and
arranged on low, open shelves to promote
independent use by children. Materials are
rotated and adapted to maintain children’s
interest.

• Individual spaces are provided for children
to store their personal belongings.

• Private areas are available indoors and out-
doors so that children can have occasional
solitude.

• The environment includes soft elements
such as rugs, cushions, or rocking chairs.

• Sound-absorbing materials are used to
minimize noise.

• Outdoor areas include a variety of sur-
faces, such as soil, sand, grass, hills, flat
sections, and hard areas for wheel toys.
The outdoor area includes shade, open
space, digging space, and a variety of
equipment for riding, climbing, balancing,
and individual play. The outdoor area is
protected by fences or by natural barriers
from access to streets or other dangers.

• The work environment for staff, including
classrooms and staff rooms, is comfortable,
well organized, and in good repair. The
environment includes a place for adults to
take a break or work away from children,
an adult-size bathroom, a secure place for
staff to store their personal belongings,
and an administrative area that is separated
from the children’s areas for planning or
preparing materials.

For projects involving renovation, state
guidelines rarely acknowledge the difficulties
inherent in adapting older buildings. It is
very important to review local building
codes for new and renovated projects. Com-
mon amendments/issues that should be giv-
en special attention include the following:

• Number of exits and travel distance re-
strictions

• Special emergency lighting requirements
• Number of floors and/or maximum dis-

tance above grade
• Types of special locking permitted
• Separations from other uses, if in a mixed-

use building or complex

Early Childhood and Kindergarten
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Typical space guidelines are as follows:

• 35–50 usable sq ft/child for indoor activity/
classroom space (This area does not typi-
cally include staff workspace, administra-
tive offices, storage areas, toilet areas, etc.)

• 75–100 sq ft/child for outdoor activity
space 

The required space standards often fall
short of those recommended by social and
behavioral research, in both quantity and
arrangement of space. Research also indicates
that facilities with too little space (less than
35 usable sq ft of space per child) may lead
to more aggressive/destructive behavior, few-
er friendly contacts, and less solitary learning
and play. Conversely, too much space (more

than 50 usable sq ft of space per child) can
result in reduced attention spans, more su-
pervision required by staff, and an increase in
aimless, random behavior. Thus, some cur-
rent experts recommend plans such as those
shown in the figures on page 29 and above.

Sample program
As mentioned previously, state guidelines for
the design and planning of early childhood
education and kindergarten facilities provide
little insight into the space needs of specific
facilities and their design. The table on page
36 shows a sample facility program, as-
sumed for 100 children, and a list of typical
spaces and design issues for consideration.
With facilities of significantly larger size
than shown in this example, consideration

� Plan organization: Cluster
model; organized around
open play space. Focus is to
the interior. Courtesy of
Perkins Eastman.
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� Plan organization: Cluster
model; organized around
common services and
corridor. Focus is to the
outdoors. Courtesy of Perkins
Eastman.
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should be given to creating smaller clusters
of classrooms organized around shared activ-
ities that can be arranged to create a sense of
multiple neighborhoods or houses.

Other Considerations

Parking and drop-off
• Review applicable local zoning regulations

regarding parking, often based on ratio of
spaces to children/staff.

• Adequate drop-off/pickup space at the be-
ginning and end of each day for buses and
parents who drive their own children is

needed. Consider a long curb pickup lane
or short-term loading/unloading spaces at
the entrance.

• Adequate lighting at parking and drop-off
areas is critical for safety and security.

Entrance
• Welcoming, spacious area with adequate

seating and places for informal visiting
• Large enough to accommodate small

groups of children and adults
• Often the place where children exhibit 

the signs of anxiety over separation from
parents
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� Plan organization: Linear model;
organized along an interior spine.
Focus is to the outdoors, with covered
porches at each classroom. Courtesy of
Perkins Eastman.

� Plan organization: Hybrid
linear; organized along a
complex spine made up of a
series of activity/play spaces.
Courtesy of Perkins Eastman.
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• Display areas for bulletins/flyers and art-
work/children’s projects at both adults’ and
children’s eye level

• Close to administrative area to provide se-
curity and accommodate parent-
teacher/administrator meetings

Corridors/transition spaces
• View as extensions of activity space.

• Avoid long, straight hallways; provide
nooks and alcoves for sitting, play, and dis-
play and visual connection to classrooms.

• Provide space for wall/ceiling-hung pro-
jects, display cases for various art objects.

• Open corridor spaces with interior glass
windows looking into adjacent
classroom/activity spaces; take advantage
of borrowed natural light.

36
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PROGRAM SPACE AREA (SQ FT)

Entry area 200

Program assistant/reception 120

Administrative assistant's office 120

Director's office 160

Administration copy/supply room 100

Staff workroom/break area/toilet 350

Meeting/parent conference room 200

Quiet room/first aid 100

Kindergarten classrooms (5 @ 800 sq ft each; classroom 4,000
area includes storage, cubbies, kitchen, etc.)

Classroom bathrooms (5 @ 80 sq ft each) 400

Central activity/dining area 1,500

Central activity storage 200

Art studio (with kiln) 500

Art studio storage 60

Kitchen/food storage 600

General facility storage 200

Subtotal usable space 8,810

Multiplier for circulation, mechanical area, etc. @ 1.4** 3,524

Total Facility Program (average @ ±123 sq ft/child) 12,334

SPACES IN SAMPLE KINDERGARTEN FACILITY PROGRAM*

* Kindergarten program for 100 children

** Assumes ground floor or 1-story space
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• Avoid designing corridors that have no
other use but circulation.

• Use carpeting or other acoustic materials
to reduce noise.

Classrooms
• Select materials/finishes to help reduce

noise (think in terms of 20 children at ac-
tive play).

• Create areas for distinct activities (e.g.,
group meetings, quiet individual concen-
tration, laboratory/semiactive spaces,
workshop/studio spaces for art, drama,
blocks, games, etc.). These areas are best
created through the use of movable fur-
nishings, shelves, bookcases, and so forth,
to promote flexibility and the individual
character of each classroom. Rectangular
spaces are typically easier to configure than
square or oddly shaped areas.

• Provide a soft living-room-like area for vis-
iting/relaxing.

• Design space to meet both children’s and
adults’ physical needs. Be sure to provide
seating, tables, workspace, and storage
suited to both.

• Provide space for cubbies/lockers either be-
tween classrooms or within classrooms; al-
low for adult assistance.

• Provide for display of plants/objects.
• Take advantage of areas below windows for

quiet seating nooks or play areas.
• Provide a play area specifically suited to

wet or messy activities.
• Include a kitchenette, to serve a group of

classrooms or the entire school area, with
counters and cabinets at heights for both
children and adults; include locking cabi-
nets.

• Provide sinks for both children and adults
within the classrooms and near the wet
play area.

• If possible, lower sills of windows to
18–24 in. above the floor, to conform to a
child’s scale.

• Provide ample daylight, with good
shade/blind control for nap and quiet ac-
tivity time.

• Provide flexible lighting levels to accom-
modate various activity moods.

• Provide bulletin/display boards for chil-
dren and adults.

• Install an individual temperature control
for each classroom.

• Install a child-accessible drinking fountain
(can be incorporated with a low sink).

• Provide a toilet room directly adjacent to
the classroom; consider special child-acces-
sible fixtures.

• Install hands-free faucets to promote hand
washing and general hygiene.

• Provide areas/closets for storage of sup-
plies, games, nap mats/blankets, etc.

• Provide a quiet room/area, possibly shared
by adjacent classrooms, for disruptive chil-
dren or for individual play.

• Balance the need for small, quiet spaces
with openness to permit adequate supervi-
sion of staff-child interaction.

Administrative space
• Locate near entrance for easy access by

families and for view of main entrance.
• Provide administrative offices as required.
• Provide principal’s/director’s office with

adequate space for small meeting table.
• Locate staff mailboxes in or near staff

room.
• Provide space for records storage/supplies.

Art studio
• Ample natural light, with good

shade/blind control (facing north for 
indirect light is preferred)

Early Childhood and Kindergarten
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• Bulletin boards/display boards/display
shelving for children and adults

• Separate kiln room if ceramics work is part
of the program

• Large, flat multiuse tables to support indi-
vidual and group work

• Ample storage for art supplies
• Sensible finishes for easy cleanup after art

activities

• Cleanup area within the art studio for
both children and adults, with extra-deep
clay-trap sinks

• Locking storage cabinets adjacent to sink
and counter areas

• A bathroom for children either in the art
studio or nearby

Observation/consultation space
(Optional—used for staff teaching and
teacher/parent consultations.)
• Position observation space to observe

child-child and child-teacher interaction,
often within the classroom. (Such spaces
are typically provided in early childhood,
daycare, and “demonstration school” facili-
ties, usually not in pre-K or kindergarten.)

• Isolate acoustically to allow for discussion
of classroom behavior.

• Consider one-way mirrored glass to con-
ceal identity of observers, particularly
when parents are included in observer
group.

• Consider designing observation space to
be shared by classrooms. 

• Design may allow for use as quiet activity
room if also accessible from classroom.

• Separate lighting control from classroom
to support one-way viewing.

• Design for entry/exit without view from
observed area.

Kitchen/pantry
• Position for easy/secure delivery access, 

adjacent to dining area.
• If possible, allow for view from dining area

with interior windows to promote child-
staff interaction and learning.

• Arrange space to allow for display cooking;
try to maintain free sight lines through the
kitchen space.

• Provide adequate ventilation.

� Art studio with ceramics

program. Margaret Shadick

Cyert Center for Early

Education at Carnegie Mellon

University, Pittsburgh,

Pennsylvania. Perkins

Eastman. Photograph by Jim

Schafer.
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Communication systems
• Each classroom/area should have a phone

and intercom communication.
• Consider locating data outlets within the

classrooms to allow for computers/access to
the Internet, as well as internal e-mail com-
munication from classroom to classroom.

• Each classroom should have a computer
work area.

• Provide multiple electrical outlets in class-
room/activity areas for a range of equip-
ment. Consider specifying childproof
outlets.

• Provide data outlets at administrative/staff
work areas.

Toilet facilities
• Include some child-size toilets, but plan

for transition to full-size/adult toilets.
• A preschool bathroom should be directly

accessible from the classroom and should
be easily supervised by the teacher.

• Provide a minimum of one toilet and sink
per classroom.

• Consider hands-free flush/faucet systems
to encourage use and promote general 
hygiene.

• Provide a separate facility for staff and 
visitors.

• Adapt at least one toilet fixture for accessi-
bility; do not use a typical 17 in. high fix-
ture; provide lowered grab bars at a
standard 15 in. high fixture.

• Provide locked storage cabinets for clean-
ing supplies, etc.

Outdoor space
• Direct outdoor access from each classroom

is best, or it may be from a central point
in the facility.

• Consider sheltering devices against sun,
wind, rain, etc.

• Develop different play zones for active
group play, quiet individual play, etc.

• Provide bathrooms close to the outdoor
play area.

• Use natural land formations/terrain for ex-
ploring; trees, rocks, small hills for run-
ning, climbing, sliding, etc.

• Allow for good visibility to all areas of the
outdoor play space.

• Provide secure boundaries with fencing;
try to buffer/soften the appearance of the
fencing with plantings.

• Vary surfaces for play—asphalt, concrete,
grass, sand, or synthetic recycled interlock-
ing resilient matting beneath climbing/
swinging equipment; avoid gravel !

• Provide varied outdoor lighting condi-
tions; use shade structures.

• Provide storage space for all outdoor play
equipment, accessible from both outside
and inside the facility if possible.

� Outdoor activity space

should provide for a number

of activities. Coman Hill

Elementary School, Byram

Hills School District, Armonk,

New York. Perkins Eastman.

Photograph by Paúl

Rivera/ArchPhoto.
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Design of the classroom—scale, variety, and
flexibility of space. A well-designed classroom
environment is safe for children, supports
their emotional well-being, stimulates their
senses, and challenges their skills. Subdivid-
ing the classroom into well-defined “activity
pockets” identifies physical spaces that are
each functionally limited to one activity, but
not completely closed off from the rest of
the classroom or from instructor supervi-
sion. Observation of preschool children at
play suggests that there is a tendency for
them to cluster into small groups of less
than five, with a mean of about two chil-
dren. If activity areas are sized for two to
five children and an instructor, they should
be 40–60 sq ft each. In addition, space
should be provided either within the class-
room or in a nearby area to allow for an en-
tire class to meet as a single group. The
following are simple suggestions for creating
activity pockets:

• Care should be taken to allow as much
flexibility and adaptability of small activity
areas as possible.

• U-shaped or L-shaped low walls can be
used to delineate activity areas. The num-
ber of activity areas created with perma-
nent walls should be limited, as they can
also restrict flexibility.

• Area rugs or other floor finish changes can
be used to delineate areas.

• Bookshelves, low bookcases, or other stor-
age and display cabinets can be used to de-
fine edges.

• Other furnishings can also be used to de-
fine edges, such as the back of a sofa, the
edges of reading chairs or comfortable
seating, and display systems.

• Existing columns can be used to define
edges or corners.

• Ceiling- and floor-level changes can align
with centers’ boundaries; it is important to
consider accessibility to raised platform 
areas.

• Bay windows, with built-in benches and
the addition of other defining elements
such as an area rug or low bookcase, can
be used for a small activity area.

• Canopies, curtains, latticework, or fabric
can be hung from the ceiling to create an
activity area.

• Color, lighting, and other material changes
can be used to further enhance the articu-
lation of pockets.

All supplies, work surfaces, materials,
storage, audiovisual equipment, and re-
quired power sources should be provided.
Seating and furnishings should adapt to the
needs of the activity as well as the size of the
group. Finally, there should be an activity
area in each classroom that comfortably sup-
ports the play of one child as a place for
refuge or solitary activity.

Personalization, display, and storage. Pro-
viding inventive and creative ways to display
the work and projects of the children is es-
sential to support “habitation” of their
space. Every part of the architecture should
be thought of as potential display space;
walls, ceilings, floors, and furnishings
throughout the facility should be used. Care
should be taken to provide a variety of dis-
play spaces for two-dimensional flat work
and three-dimensional pottery, mobiles,
sculpture, and small crafts. The display area
should be flexible and allow for quick and
easy change. A display space should be de-
signed for viewing by both adults and chil-
dren. Appropriate lighting should emphasize
the displays and should be adjustable in
both position and intensity. 
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The following are suggestions for display
spaces:

• Picture rails or shelves along walls. Particu-
lar attention should be given to corridor
areas, where walls may become repetitive.

• Closed display cases arranged for viewing
from one side or from all sides.

• Open, adjustable shelving.
• Metal gridwork or other mesh materials

attached to walls or ceilings to hang art-
work/projects.

• Windowsills or areas in front of windows
where natural light and the interplay of
light and shadow can enhance the objects
viewed.

• Other flexible display systems that can be
moved or reconfigured to create different
desired effects.

Color, pattern, and light. The use of var-
ied colors and textures can be very desirable.
A range of textures friendly to a child’s skin
and body adds another aspect to a child’s ex-
perience with the physical environment. A
number of textures can be considered:
wood, ceramic tile, various plaster surfaces,
metal or wire screens, fabric, rubber, various
metal surfaces, safety mirror, and glass.

Colors can be vibrant or subdued, but
there is no need to limit environments de-
signed for children to the ubiquitous prima-
ry colors. Research has suggested that bright
red hues create excitement, and deep purples
and greens are stabilizing and soothing. Yel-
low, as well as being restful, is the first color
that can be perceived by small infants. There
are, however, many facilities designed with
little or very simple color to provide the
most neutral backdrop possible. James
Greenman, a nationally respected expert on
the design of early childhood settings, advo-

cates this approach because, he believes, the
environment should not compete with the
artwork and projects of the children. More-
over, it does not overstimulate the children.
A neutral background allows the environ-
ment to be personalized and animated by its
inhabitants. In essence, the space is regarded
as an active representation of the children’s
work and learning process.

Varied lighting not only adds to the in-
terest of the environment, but also provides
options for creating moods, supporting dif-
ferent activities, and learning. Daylighting
may be a significant part of the education
curriculum. Through observation of the sun,
children can begin to understand the pas-
sage of time, the changing of the seasons,
and the movement of the planet. Daylight
should be allowed to enter the building
from different orientations and locations.
Large windows, skylights, and outdoor sun-
dials all help to connect sunlight with the
children’s daily lives.

ELEMENTARY SCHOOLS
Elementary school classrooms are typically
some of the largest in the district, driven by
the need for young students to move fluidly
from one activity to the next. Students in
this age bracket have limited attention spans
and are developing a variety of motor skills.
The rooms, therefore, need to provide a
wide range of activities that can be set up si-
multaneously. For this section, elementary
schools will be defined as including pre-K
(age 3) through grade 5.

As noted in the preceding sections, early
childhood classrooms, pre-K through grade
2, can sometimes be larger than those for
grades 3 through 5. The exact size of the
elementary classroom should be a function
of the program to be provided; the number

Elementary Schools

41

05_225486-ch01.qxd  3/3/10  9:48 AM  Page 41



� Many new elementary

schools have to be built on

tight urban sites. Agassiz

Elementary School,

Cambridge, Massachusetts.

HMFH Architects. 

� Crow Island School is

considered by many to be 

the first modern elementary

school. It became the model

for the large postwar school

building boom. Crow Island

School, Winnetka, Illinois.

Perkins, Wheeler & Will with

Eliel & Eero Saarinen.
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of students it serves; in-room support
spaces such as sinks, cubbies, and toilet 
facilities; and conformance to state 
guidelines.

Program Elements
The program elements of an elementary
school can be categorized into six areas:

1. Classroom spaces: general-purpose class-
rooms, clusters of classrooms (the
“house”—see the following section), labs,
art rooms, special education classrooms

2. Teacher and administrative support areas:
general offices and waiting area, princi-
pal’s/assistant principal’s suite, psycholo-
gist’s office, nurse’s office, conference
rooms, common faculty (team teaching)
planning and workrooms, faculty dining
room, conference rooms, adult toilets. 

3. Media and technology space: technology
center, library/media center, special use/
club meeting rooms, exhibition space.

4. Classroom support space: gymnasium,
cafeteria, specialized resource rooms for
remediation.

Elementary Schools

43

PROGRAM COMMONLY SPACE
ELEMENT REQUIRED REQUIRED

Classroom Yes1 Variable; from 700 sq ft in an urban school to more
than 1,200 sq ft when land and funds to build
larger buildings are not limiting factors.

Computer/ Yes2 350–600 sq ft (one per 100–200 students); should 
project commons be designed for flexible use, with access to water

and storage areas. Important: See footnote 2.

Science instruction Yes 900–1,200 sq ft (one per 300–600 students); size
depends on lab type and whether combined as a
“wet lab” with art. Wet labs are typically larger 
(50 sq ft per student) than dry labs or technology-
based labs (35 sq ft per student).

Art instruction Yes3 900–1,200 sq ft (one per 300 students); number
required depends on program, student population,
and grades served. Elementary schools with more
than 850 students may require two rooms.

AREA 1: ELEMENTARY SCHOOL CLASSROOM SPACE REQUIREMENTS

1. Space within the classroom for student cubbies for backpacks and coats if located in a northern climate. Provide ample space

for circulation, seating benches, and cubbies sized for today’s backpacks, commonly carried by students of virtually all ages.

2. During programming, Computer commons should be carefully evaluated and discussed before committing to this space

allocation. With cost-effective computing solutions and new portability, these areas are rapidly converting to project or team

space as computers distribute more evenly throughout the school.

3. Art instruction may require space for two-dimensional art such as drawing and painting, three-dimensional art including clay

work and model making, and graphic art involving digital photography and photo editing. These three spaces may be

interconnected and share certain storage and support functions.

Source: Perkins Eastman.
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PROGRAM COMMONLY SPACE
ELEMENT REQUIRED REQUIRED

Administrative offices Yes 120–350 sq ft per office; type and size depend on
capacity of the building and the program specifics.
Common elements include a principal’s office,
assistant administrator’s office (minimum 1),
conference room, nurse’s office, administrative
support, and reception and waiting area.

Nurse’s office/sick bay Yes Minimum 350 sq ft, including cot area, restroom,
nurse’s station, and storage. Located near
administrative offices and the main entry; should also
have access to athletic fields and multipurpose room. 

Guidance/counselor’s Yes Number and type dependent on a variety of factors 
office and should be programmed individually for each

school. Located near administrative offices with 
easy access to students. 

Staff space Yes Minimum 650 sq ft for staff workroom, including
kitchenette, work tables, copy area, mailboxes, and
material storage.

Storage Yes Note: The total storage needs of a building are very
often underestimated. Storage needs include space
for student coats/backpacks, project storage,
teachers’ resources, building maintenance supplies,
book supplies, recycled materials storage (as part of
a recycling center), and storage space dedicated to
the other major components of the building.

AREA 2: ELEMENTARY SCHOOL ADMINISTRATIVE AND 
FACULTY SUPPORT SPACE REQUIREMENTS

Source: Perkins Eastman.

5. Performing and visual arts: art rooms,
music rooms, music practice rooms, the-
aters, auditorium.

6. Facility management: central receiving,
custodial and maintenance support
spaces, recycling room, central storage.

Elementary School Space Guidelines
Elementary schools typically have more ba-
sic needs as compared to middle schools and

high schools, because a great deal of the in-
structional program is accommodated in the
core classroom. The quantity and type of
programs, though, can vary widely, and it is
helpful if specialized spaces can accommo-
date the support of core programs.

The quantity of specialized program areas
is determined by the offerings at the school
and varies from school to school. The size of
each room and quantity of each room type
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� Elementary classrooms

require a space to

accommodate special

projects such as this one on

archeology. Photograph by

Judith Perkins.

Elementary Schools
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� Art room demonstrating a

variety of activities happening

simultaneously. American

International School: Riyadh,

Riyadh, Saudi Arabia. Perkins

Eastman. Courtesy of Perkins

Eastman.

05_225486-ch01.qxd  3/3/10  9:48 AM  Page 45



� Carlin Springs Media

Center provides for a more

relaxed and informal seating

gallery. Carlin Springs

Elementary School, Arlington,

Virginia. Grimm + Parker

Architects. Photograph by

Kenneth M. Wyner.

46

PREDESIGN

PROGRAM COMMONLY SPACE
ELEMENT REQUIRED REQUIRED

Library/media center Yes Provide seating for 10% of school population,
minimum 50 seats (approximately two classes), plus
additional seating for technology access support.

Media center Yes Determined on an individual basis; could include
support space small group rooms, computer commons/labs,

workroom, office, storage, soft/informal seating 
area, etc.

Technology lab/studio Optional Determined on an individual basis; could include
small group rooms, computer commons/labs, work
room, office, storage, soft/informal seating area, etc.

AREA 3: ELEMENTARY SCHOOL MEDIA AND 
TECHNOLOGY SPACE REQUIREMENTS

Source: Perkins Eastman.
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PROGRAM COMMONLY SPACE
ELEMENT REQUIRED REQUIRED

Gymnasium/ Yes Square footage varies; minimum recommended
multipurpose area is 3,200 sq ft for 600 students. Depends 

heavily on grade configuration and capacity of
school. Very large elementary schools may require
two of these spaces. For smaller elementary
populations, this room may also function as the
cafeteria or auditorium.

Cafeteria Yes1 School population ÷ number of planned lunch
periods x 13 sq ft. Additional square footage 
may be required for faculty dining space and
individual lunch period scheduling variation.

Media center Yes Determined on an individual basis; could include
support space small group rooms, computer commons/labs, work

room, office, storage, soft/informal seating area, etc.

Exhibit and Optional Determined on an individual basis; could include
display space art exhibit hall or commons near entry for display 

of schoolwork.

AREA 4: ELEMENTARY SCHOOL CLASSROOM 
SUPPORT SPACE REQUIREMENTS

1. Warming kitchen and full-service kitchen should be planned at up to 40% of the size of dining area, or a minimum of 3.2 sq ft

per meal served per shift, including the back counter of the serving areas (5.2 sq ft would be 40% of 13 sq ft; 4.0 sq ft is a good

number for preliminary planning). If not serviced by a district’s central kitchen, the kitchen would be about 1.5 times this size, or 6

sq ft per seat. Depending on food styles and offerings, the serving line may be up to one-third of the total kitchen NSF. Again,

this depends on whether the kitchen is standalone or serviced from a central kitchen. For preliminary planning, 1.5 sq ft per seat

should be provided for the serving line. If more demonstration cooking is desired, this area could approach 60% of the total

kitchen. (Notes on Food Service courtesy of Cini-Little.)

Source: Perkins Eastman.

are functions of the school’s total enrollment.
The square footage given below for each
space can be assumed as a starting point for a
600-student elementary school, grades K–5,
with four sections per grade. Areas are sub-
ject to variation by program focus and ac-
cording to increases or decreases in
enrollment. For example, for smaller schools,
multiple functions can be accommodated in
a single space, such as a cafeteria/auditorium
or a science/art room. Larger schools will

likely require dedicated space to adequately
implement the program. Typical program ar-
eas for an elementary school are shown in
the tables on pages 43–49.

Sample Program
Refer to Appendix A for a sample program
for a 750-student rural elementary school in
a northern climate. Each programming area
should be arranged together as shown. 
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PROGRAM COMMONLY SPACE
ELEMENT REQUIRED REQUIRED

Auditorium Yes If provided, calculate area required for the main
“house” by determining what percentage of the
school’s population is to be accommodated at one
time. For example, (600-student school) x
(percentage of students to be accommodated, 50%)
x (9 sq ft per student) = 2,700 sq ft. Additional
square footage required for stage and support
space.

Theater Optional Calculate the area for the main “house” as for an
auditorium. Additional square footage required for
orchestra space, stagecraft, dressing rooms,
projection booth, etc. 

Theater stage Optional (if program 1,200–2,400 sq ft; size for largest performance
provides for theater) anticipated.

Music rooms Optional 1,100–1,450 sq ft each; size for largest group using
the room. Number required depends on program,
student population, and grades served. Elementary
schools with more than 850 students may require
two rooms.

Art rooms Optional Varies; minimum 1,000 sq ft. May include additional
space for kiln, storage, etc. Larger elementary
schools may require two art rooms.

Exhibit and Optional Determined on an individual basis–could include 
display space art exhibit hall or commons near entry for display 

of schoolwork.

Source: Perkins Eastman.

AREA 5: ELEMENTARY SCHOOL PERFORMING 
AND VISUAL ARTS SPACE REQUIREMENTS
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PROGRAM COMMONLY SPACE
ELEMENT REQUIRED REQUIRED

Maintenance Yes Varies; minimum 400 sq ft. Larger if space includes
and receiving space building-wide storage and a recycling center.

Central plant Optional Determined on an individual basis; depends on
mechanical systems selection, geographic location,
etc. Can be programmed as net square footage, 
or included in gross area if the grossing factors
account for it.

Recycling center Optional Minimum 400 sq ft; used for separation and
collection of recyclables. Located near the shipping
and receiving area. 

Building-wide storage Yes Minimum 400 sq ft; used for maintenance supplies.
Can be centrally located or distributed. 

Instructional material Yes Dependent on size of school; provide at least one 
storage space of minimum 200 sq ft for book storage,

supplemented by other storage areas for teacher
resource support. Can be distributed.

Source: Perkins Eastman.

AREA 6: ELEMENTARY SCHOOL FACILITY MANAGEMENT 
SPACE REQUIREMENTS

� Another good example of

providing students with variety

in seating options. P.S. 1/

Bergen School, Robinhood

Foundation Library Initiative,

Brooklyn, New York.

Marpillero Pollak Architects.

Photograph by Peter

Mauss/Esto Photographics.
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MIDDLE SCHOOLS AND 
HIGH SCHOOLS
Middle school classrooms are more typically
aligned with high school classrooms than
with those of an elementary school. They
may be dedicated for a specific program (e.g.,
world language or math), or assigned to a
number of different programs in a given day
or week. Classroom design for middle schools
and high schools is similar and treated simi-
larly in this section. Differences are identified
and further defined later in the chapter.

Program Elements
The program elements of a middle school
and high school can be categorized into 
seven major areas:

1. Academic spaces: general-purpose 
classrooms, clusters of classrooms 
(the “house”—see the following section),
special education classrooms

2. Teacher and administrative support areas:
conference rooms, common faculty
(team teaching) planning and work-
rooms, faculty dining room, conference
rooms, adult toilets

3. Media and technology spaces: technology
center, flexible lab space, library/media
center. 

4. Community and stakeholder space: 
cafeteria, student commons, parent 
centers, special use/club meeting rooms,
exhibition space

5. Physical education and support space:
Gymnasiums, natatoriums, weight and
aerobic rooms, health and fitness cen-
ters/classrooms, storage rooms, locker
rooms, team rooms

6. Performing and visual arts: art rooms,
music rooms, music practice rooms, 
theater, auditorium

7. Facilities management and custodial space:

� The stage for the

multipurpose room at

Greenman Elementary School

is two-sided, offering an

informal stage to the lobby as

shown. Amphitheatre seating

adjoins the extra-wide stairs

leading to the second floor.

Greenman Elementary

School, Aurora, Illinois.

Cordogan Clark & Associates,

Inc. Photograph by Ballogg

Photography.
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Shipping and receiving, maintenance space,
mechanical equipment space, building-
wide storage/supply rooms, custodial offices

The preceding list comprises the ele-
ments of a middle or high school program.
The square footage of the building and in-
cremental sizes of basic program elements
will vary greatly from locale to locale.
Among the factors that will affect the final
program of the middle school are enroll-
ment projections, teaching philosophy, spe-
cial interests (e.g., athletics, technology, and
foreign languages), climate, preferred class
sizes, and financial resources.

It is often the financial stability of the
school district and not the ability and desire
of a community to invest its tax resources
that shape the final program. However, most
states concur that, at a minimum, the school
district must provide the “fundamental in-
struction spaces” necessary to accommodate
enrollment projections. Typically, funda-
mental instruction spaces include general
classrooms, library, and gymnasium spaces.

The program component tables on pages
53–72 address the most common spaces
found in middle and high schools but are by
no means inclusive of all spaces required.
Refer to the sample facilities programs below
for a more complete listing of potential
spaces.

Space Requirements
As with elementary schools, the quantity
and type of specialized program areas can
vary widely and are heavily determined by
the school’s programs and curriculum. As
middle and high schools are more special-
ized than elementary schools, their support
spaces are more complex. The discussion of

common support spaces in this section in-
cludes a general outline and does not ad-
dress needs for schools of specialized focus,
which are discussed later in the chapter.

Academic spaces

Calculating classroom size
General-purpose classrooms usually are de-
signed to accommodate 22–30 students,
with the most typical range being between
22–25. The permitted maximum number of
students per classroom may vary somewhat
from state to state or be influenced by dis-
trict standards. At both the middle school
and high school level, the typical average
class size noted above allows for an increase
in the student population of 3–5 students
per classroom without requiring new con-
struction. In most cases, classrooms should
be equipped with 2–4 more seats than the
planned capacity to allow for scheduling
variations and the occasional larger class. 

General classrooms in a middle school,
which are typically 770–1,000 NSF, have
been based on the guideline of 35 NSF per
student for classrooms of 22–30 students.
With reductions in the size of technology
equipment, the development of more er-
gonomic and flexible seating, and the avail-
ability of other space within the building
for specialized break-out space, this guide-
line is now in question. Where the state or
local jurisdiction does not specifically dic-
tate a size, 30 NSF per student is sufficient.
Minimum area requirements vary from
state to state and must be confirmed by the
architect. Some private schools use a smaller
average size because of smaller class sizes
and/or because they do not have to meet
state department of education standards.
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Science rooms and labs
Science rooms and labs for middle and high
schools range in size between 1,000 sq ft
minimum and, occasionally, more than
1,400 sq ft. Many science labs are designed
to support individual courses such as biolo-
gy or chemistry, but they can also be de-
signed as interdisciplinary science spaces.
Storage can make the difference between a
successful science area design and one that
will be perceived as too small. Earth science,
for example, requires storage for rocks, soil,
microscopes, and so forth; while physics
may require a wider range of equipment.
Storage and prep rooms for chemistry re-
quire chemical storage complete with a
preparation area, corrosion-proof shelving,
and a fire-proof chemical storage cabinet.
Storage areas, both in adjacent spaces and in
the classroom or lab, should be provided
with locks to protect chemicals and expen-
sive equipment.

Science classroom and lab design should
take into consideration three main areas or
activities as students engage in lecture set-
tings, hands-on experimentation, and tech-
nology use for research, simulation, and
measurement of experiments. These can be
divided into separate spaces or designed to
be flexible, multiuse space. It is often desir-
able to provide an instruction space in
which students sit at desks and learn from
the teacher’s instructions on either a white-
board or screen, or from a lab station.

Natural gas or propane is typically pro-
vided for chemistry, biology, and multiuse
labs, but is not as necessary for physics or
technology labs. Most labs should be
equipped with sinks with hot and cold wa-
ter, emergency shutoffs, and eye-washing
stations. 

Fume hoods and special ventilation re-
quirements are often mandated for science
rooms and preparation areas or rooms.
Durable materials, resistant to chemical and
flame damage, should be used for flooring,
casework, and countertops.

Designing for flexibility
One of the themes of middle school and
high school design is the exploratory nature
of its programming. Students at these levels
are inquisitive and may take a number of
classes to determine if the subject and con-
tent interest them. Consequently, flexibility
in secondary school classroom design is crit-
ical. The size, configuration, and groupings
of classrooms are among the planning con-
cepts most important to the success of the
increasingly utilized teaming and house
methodology.

Demountable partitions may be used be-
tween pairs of classrooms but should be
carefully placed where they will be used the
most. Other keys to flexible design include

• Furniture that can be arranged in a num-
ber of different configurations

• Technology access at various points in the
room, as well as wireless Internet access

• Digital display technology to allow materi-
al to be presented on a number of differ-
ent subject matters

• Lighting controls to allow multiple levels
of illumination

• Visual connections to adjacent space for
“pull-out” activities

Flexibility can mean the inclusion of
technology centers that are not subject-spe-
cific. The same computer lab may accom-
modate distance learning, interactive foreign
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PROGRAM MS HS
ELEMENT REQUIRED REQUIRED SPACE REQUIRED

Classrooms Yes Yes Size and quantity of classrooms required are
described in the text section “Calculating
Classroom Size.”

Computer labs No1 No1 850–1,200 sq ft; if provided, plan as a
flexible space that can be reconfigured in 
the future, or as a technology project lab
with more specialized graphics or media
capabilities.

Project/ Probably Probably 500–1,200 sq ft (for programs that rely on 
study commons project-based, self-directed activities, provide

one for every 150 middle school students, or
one for every 100 high school students).
Commonly found in schools with an
international baccalaureate (I.B.) program.

Small group rooms Yes Yes 250–450 sq ft each (minimum 2 rooms);
approximate quantities for establishing a
baseline: 1 for every 4–6 general middle
school or high school classrooms; number
required depends on program, student
population, and grades served. 

Science spaces Yes Yes 1,050–1,450 sq ft (per 125–200 students);
size depends on lab type. Wet labs are
typically larger (50 sq ft per student) than
dry labs or technology-based labs (35 sq ft
per student). A combination of both is
generally required. Number required is
dependent on science course-taking
patterns and requirements, types of
science classes offered, and utilization
goals of the facility. If teachers have their
own classrooms, the number required will
generally be higher.

Technology/ Optional Optional 1,050–2,400 sq ft; size depends on lab type.
vocational/ Project labs that are equipment-intensive 
project labs require a minimum of 50 sq ft per student,

less equipment-intensive labs require
minimum 35 sq ft per student.

AREA 1: ACADEMIC SPACE REQUIREMENTS FOR 
MIDDLE SCHOOLS AND HIGH SCHOOLS

1. Computer labs or commons should be carefully evaluated and discussed before committing to this space allocation. With cost-

effective computing solutions, the decentralizing of computer technology, and improved portability and wireless networks to

distribute computer access more evenly throughout the school, these areas are rapidly converting to project or team space.

Although there may be “computer labs,” they are commonly dedicated to a specific function, such as graphic arts, and therefore

not labeled as computer labs.
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language studies, language arts, graphic de-
sign, and other programs. 

Faculty and administrative support areas
The quality of support areas is a significant
factor in motivating teachers, fostering a col-
laborative environment, and facilitating in-
teraction between faculty and students. In
addition, a growing body of research has
shown that space where teachers can collab-
orate has tangible benefits for the teaching
environment in a school. Administrative ar-
eas attract both internal and public visitors.
See the table on page 56 for space require-
ments.

Administration areas should be located
adjacent to the main public entrance to en-
able direct visual supervision of visitors. It is
important to provide a reception area for
visitors to deter them from wandering

through the school unattended. Security has
become an ever-increasing concern in school
facilities. The inclusion of metal detectors
and security cameras is becoming more
common. The reception area can act as a
control point for the administration area
and the school in general.

Private offices should be provided at 100
sq ft minimum for the principal and vice
principal(s). The principal’s office is often
larger to accommodate meetings with stu-
dents or parents. A second means of
ingress/egress for the administrative suite is
recommended for security and privacy. A
conference room can be a shared facility; if
only one is provided, it should be designed
to accommodate a minimum of 10 to 15
people at 15 sq ft per person.

In some districts, the superintendent and
associated staff (business official, administra-

� Informal breakout space

provides support to the

adjacent classrooms. Sunset

Ridge Middle School, West

Jordan, Utah. VCBO

Architecture. Photograph by

Dana Sohm, Sohm

Photografx.

54

PREDESIGN

05_225486-ch01.qxd  3/3/10  9:48 AM  Page 54



Middle Schools and High Schools

55

tive assistants, etc.) may be located in the
same area. The same space requirements 
apply.

Work areas for copiers, fax machines,
printers, public announcement systems, fac-
ulty mailboxes, and storage should be pro-
vided. A vault to secure examinations and
petty cash is often included.

The size of the guidance suite will de-
pend on the level of service and require-
ments as established by the school district
and determines the number of guidance
counselors, offices, conference rooms, and
support spaces required. It is recommended
that an area be provided for students to ac-
cess materials such as information on col-
leges and other topics of interest. Separate
offices for counselors, at a minimum of 120
sq ft per office, should be provided to allow
for individual meetings with a student or a
student and parents. A conference room is
also desirable for somewhat larger gather-
ings, but may be shared with another area of
the school, such as the administration suite.

The nurse/health suite is generally locat-
ed near, or within, the main offices of the
school and close to the physical education
area and outdoor play fields. It should also
be convenient to a main entry for easy ac-
cess by EMS personnel. These seemingly
contradictory requirements often lead to the
design of “satellite” areas, such as a trainer’s
room, that can be used as a health suite for
injuries related to physical education or ath-
letic events. The size of this area will vary
greatly depending on the total population of
the building. There should be a waiting area
for students and staff. A private office direct-
ly adjacent to the waiting area should allow
direct visual contact for supervision. This of-
fice should also have direct visual contact
with a “resting room.” The resting room

should have cots or beds; the number in-
cluded will depend on the level of service
provided by the nurse, but as a general rule
there should be one bed or cot for every 200
students. The suite should be equipped with
a refrigerator and restroom and should have
access to ice.

Dining and food service spaces
The size of the cafeteria/kitchen space varies
greatly, depending on the student enrollment,
number of scheduled lunch periods, and type
of kitchen facilities required. Some school
districts require full-service kitchens, whereas
others may contract with a food service
provider that prepares meals off-site. Whatev-
er the specific situation, it is safe to say that
15 sq ft per person is an adequate size for the
purposes of planning the seating area in the
initial design; and some schools design to a
standard of only 12 sq ft per person. 

Kitchen and food service spaces will most
likely be more expensive per square foot be-
cause of the special equipment required.
Particular attention must be given to the
mechanical systems, electrical systems, and
fire protection of these spaces.

These facilities are often used for activi-
ties beyond the cafeteria function. There-
fore, the placement of the kitchen, serving
areas, and possibly vending machines is
critical. It is often desirable to be able to
close off the kitchen after lunchtime to al-
low for other activities. Storage of food
products, both dry goods and food requir-
ing freezers and coolers, must be taken into
consideration.

Sanitary concerns also affect the design of
these facilities. Ease of maintenance and
general cleaning of equipment is extremely
important. Quarry tile floors and wall bases
are often used in the kitchen/cooking area
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PROGRAM MS HS
ELEMENT REQUIRED REQUIRED SPACE REQUIRED

Principal’s office Yes Yes Usually part of an administrative office area located near the building entry;
suite contains at a minimum:

200–400 sq ft waiting area
75–150 sq ft secretary’s area
250 sq ft principal's office
200 sq ft assistant principal’s office 
200–400 sq ft work areas (requirement bsed on school population of 600–800
students, for mail, copying, processing, etc.)
120 sq ft coat and storage 
120 sq ft restroom
120 sq ft waiting area

Counselor’s office Yes Yes Historically located as part of an administrative office area located near the
building entry, guidance and counselor spaces are becoming more centrally
located, such as near the library or cafeteria, and contain at a minimum a small
waiting area, one or more offices, filing space, access to conference rooms, and
restroom facilities.

Faculty offices Depends Depends Depends on the staffing model employed at the school. If staff are to share
teaching space, it is common to provide a staff office/workroom. Offices can 
be either departmental or collaborative (mixed subjects in one office). Offices
should be located where students are for passive supervision and ease of access
for staff. Minimum size of each should accommodate the largest department’s
staff, or one-fourth to one-third of the teaching staff at any one time.

Teacher/student/ Probably Probably 125–450 sq ft each; approximate baseline is 1 per every group of 125 students
parent meeting
rooms 

Small group rooms Yes Yes 250–450 sq ft each; number required depends on program, student population,
and grades served. Approximate baseline is 1 per every 4–6 classrooms.

Faculty dining room Depends Depends If not provided, allow enough room in the student cafeteria for teachers to eat
with students. If provided, faculty dining space should have a window or
serving line directly to the kitchen or servery. Area can be computed by (total
population of students) ÷ (number of lunch periods) ÷ (average students per
class) x 20 to 25 sq ft per person (allows for a counter with magazines and
papers, etc., as well as lounge area if needed; if seating only, 16–18 sq ft is
enough). Capacity example for determining the size of a faculty dining room at
a 600-student school: 600 students ÷ 3 lunch periods = 200 per seating. 200 ÷
average class size (assume 24) = 8.3 (use 9); teachers minimum x 1.5 for
variations in schedule and guests = 13.5 adults; provide adult dining seats for a
minimum of 14.

Faculty toilet Yes Yes Provide one male and one female toilet per 125 students (or use larger toilets
of two stalls each, male and female, per 250 students); accessible to classroom
areas and teacher workroom (or locate inside workroom).

Private phone area Yes Yes Provide a “phone booth” for staff to make private phone calls, or utilize staff
(optional) conference rooms by equipping with telephones with outside lines. 32 sq ft

minimum if not used as a conference room.

Nurse’s suite Yes Yes Accessible to the athletic area and located for easy access in case of 
personnel emergency

AREA 2: ADMINISTRATIVE SPACE REQUIREMENTS FOR
MIDDLE SCHOOLS AND HIGH SCHOOLS 
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� Cafeterias can double as

entry commons to increase

the size of public space for

functions beyond dining.

Syracuse High School,

Syracuse, Utah. VCBO

Architecture. Photograph by

Paul Richer, Richer Images.

because these materials are easily cleaned.
The placement of the kitchen within the

school building and its relationship to the
site require the consideration of at least two
factors. Access for the delivery of products
and storage facilities for garbage must be
conveniently located near the service areas of
the kitchen.

Library and media center spaces
The school library/media center is usually a
major focal element and often very impor-
tant to the image of the school. The space
requirements for libraries vary greatly, de-
pending on the existing number of volumes
and the anticipated growth. The number of
stored periodicals and paperback books
must also be considered. Books will be im-
portant for the foreseeable future, but with
the advent of technology-based search en-
gines, the need to browse rows of books will

be challenged. High-density shelving may
find its way into school library planning as
the cost to build and operate space contin-
ues to rise and schools seek ways to build
more efficient facilities.

The library should include an office for
the librarian and a circulation desk, and it 
often incorporates seminar rooms and small
group study rooms. Adequate space should
be wired with Internet connections and other
technology for research via computers. Some
schools incorporate computer labs,
teaching/gathering areas for small group in-
struction, and separate workspaces and pri-
vate offices. 

Visual access to every area of the space by
the librarian and staff is important to main-
tain ongoing supervision. To achieve this,
careful placement of the reception area,
book stacks, reading areas, and computer ar-
eas is critical. 
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�� Food courts offering a

variety of meal choices

reduce the institutional

atmosphere of traditional

cafeterias. West Brazos Junior

High School, Brazoria, Texas.

SHW Group, LLP. Photograph

by Richard Payne, FAIA.
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� Media commons like that of

the new American

International School in

Riyadh, shown here, combine

state-of-the-art technology

with food service in an

informal atmosphere.

American International

School: Riyadh, Riyadh, Saudi

Arabia. Perkins Eastman.

Courtesy of Perkins Eastman.

PROGRAM MS HS
ELEMENT REQUIRED REQUIRED SPACE REQUIRED

Cafeteria Yes1 Yes1 (School population) ÷ (number of planned lunch periods) x (15 sq ft). Additional
square footage may be required for faculty dining space and individual lunch
period scheduling variations.

Kitchen Yes2 Yes2 Warming kitchen and full-service kitchen: up to 40% of dining area NSF; or 3.7
sq ft per meal served, including serving areas.

Food service Yes3 Yes3 Depending on food styles and offerings, up to one-third of total kitchen NSF. If
more demonstration cooking is desired, this area could approach 60% of total
kitchen NSF.

1. As noted, 15 sq ft is a solid planning number for determining the area required per seat. How the actual number of seats is determined may vary based on district

policies. Typically, for equal populations of middle school and high school students, there will be fewer high school students participating than middle school students, as

there will be a percentage of students who will skip lunch in favor of other activities.

2. It is generally safer to use 4.5 sq ft for high schools, as they generally have slighter bigger portions and more beverages and variety, especially for more diet-related

reasons (allergies, etc) 

3. Use 2 sq ft per seat basic, and 1.5 times that (or 3 sq ft per seat) if school is not served by a separate central kitchen.

Courtesy of Cini-Little International, Inc.

AREA 3: STUDENT DINING AND FOOD SERVICE AREA REQUIREMENTS 
FOR MIDDLE SCHOOLS AND HIGH SCHOOLS
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� Libraries can be wonderful,

light-filled spaces, such as the

one at Cass Technical High

School, Detroit, Michigan.

TMP Associates, Inc.

Photograph by Balthazar

Korab.
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PROGRAM MS HS
ELEMENT REQUIRED REQUIRED SPACE REQUIRED

Library/media center Yes Yes Provide seating for 10% of school population, minimum 50 seats (approximately
two classes) plus additional seating for technology access support. See Media
Center section, p.57.

Media center Yes Yes Determined on an individual basis; may include small group rooms, computer 
support space commons/labs, work room, office, storage, soft/informal seating area, etc.

Media, exhibit Yes Yes Determined on an individual basis; may include art exhibit hall or commons 
and display space near entry for display of schoolwork.

AREA 4: LIBRARY AND MEDIA CENTER SPACE REQUIREMENTS
FOR MIDDLE SCHOOLS AND HIGH SCHOOLS
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� A variety of seating types

helps attract students looking

for a more informal reading

environment. Saline High

School, Saline, Michigan. TMP

Associates, Inc. Photograph

by Christopher Lark

Photography.

Seating should accommodate approxi-
mately 10 percent of the school population.
This may vary according to the types of
seating, number and locations of computer
stations, and alternative-use spaces
planned. For this 10 percent figure, 25 
sq ft per person should be provided. The
placement of reading areas of various sizes
throughout the library is recommended.
This arrangement will make the task of al-
lowing adequate visual supervision from

the reception area more difficult, but not
impossible. Seating areas may be divided
into either class-size groupings, group-size
tables, or more informal soft seating for
general reading.

Boarding school libraries tend to be
much larger than those of public schools be-
cause the collections are often much more
extensive; however, there is continuing dis-
cussion of the role books will play in the fu-
ture design of school facilities. The library
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typically has a distinctive appearance and is
prominently located on the campus. 

Fitness and wellness spaces
Physical fitness, wellness, and competitive
sports are all included in this section. These
areas of the schools are often accessible not
only during the school day, but also after
hours for practice or community use, and as
spectator venues for athletic competition.

An official high school basketball court
measures 50 ft � 84 ft. A gymnasium used by
a middle school can be smaller, but the archi-
tect should thoroughly discuss size with the
district. If a school participates in competitive

athletics, the designer of the gymnasium
should verify the size noted above for official
court size. These dimensions do not take into
consideration the recommended 10–15 ft
safety zones behind each main backboard.
Bleacher seating is commonly included in
middle and high school gymnasiums. The ca-
pacity of bleacher seating can be calculated by
dividing the length of a bleacher row by 18
linear in. per person and multiplying this fig-
ure by the number of rows to be provided.

Careful attention must be given to
acoustic and mechanical systems. Because
the intended use of the space is for vigorous
physical activity and for potentially large

� The library/media center at

Roger Ludlowe Middle

School, Fairfield, Connecticut.

Perkins Eastman. Photograph

by Woodruff/Brown.
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spectator groups, its mechanical require-
ments usually surpass those of a general-use
space. Lighting is critical in such a space, of-
ten requiring an increase in footcandles to
provide sufficient illumination for sports as
well as for potential video filming. Sound
systems and sports equipment, such as score-
boards, time clocks, volleyball nets, and the
like, will also affect the design of the space.

Larger gymnasiums are often designed to
be dividable into two or more sections by
means of either a folding wall or a re-
tractable curtain. In these cases special atten-
tion must be given to egress requirements,
acoustics, and prevention of interference
with baskets, exit doors, bleachers, and other
fixed elements.

Special provisions must be incorporated
for the protection of such equipment as fire
alarms and strobes, scoreboards, time clocks,
lighting, and speakers. Wire mesh covers can
be placed over these items to protect them
from basketballs, volleyballs, and the like.
Protection of the lighting is particularly im-
portant to prevent shattered pieces of glass
from showering the floor. Shatterproof pro-
tective safety lenses should be provided for
all lighting fixtures.

One gymnasium should be provided for
every 500 students. Secondary gymnasiums
for every additional 500 students or fraction
thereof may be smaller, depending on the
student population, school policy, and avail-
able funding. Smaller gymnasiums allow
more flexibility in scheduling classes and
constrain classes to smaller groups that are
more readily supervised.

Other physical education 
and support spaces
Swimming pools, sometimes referred to as
natatoriums, are not as common in high

schools as gymnasiums and auditoriums,
and are even rarer in middle schools. Atten-
tion to mechanical and electrical require-
ments is critical because of the amount of
moisture produced by this type of space.
Separate mechanical rooms and pool equip-
ment rooms are often required to accommo-
date the specialized equipment. It is
important to choose materials that resist
moisture (see also chapter 11 on materials
and chapter 8 on mechanical systems).

At minimum, a pool should be 25 yards
or meters (depending on the school’s stan-
dards) � 6–8 ft lanes. The number of lanes

� Athletic netting allows

larger gymnasiums to be

divided into smaller physical

education teaching stations

without compromising the

mechanical systems

operation. Chickering

Elementary School, Dover

Massachusetts. Earl R.

Flansburgh + Associates.

Photograph by Peter

Vanderwarker.

Middle Schools and High Schools
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is determined by the school district, design-
er, and project budget. Pressure to provide
pools with a 25 m length is increasing. It is
now common to see pools built as 25 m in
one direction and 25 yd in the other, or
with a movable bulkhead to vary the length
of the swimming lane. 

Locker rooms and shower spaces should

be located in close proximity to the gymna-
sium and pool. Many jurisdictions require
the pool deck to be entered through the
locker room shower area and may require
locker rooms for the pool separate from
those used for the gymnasium. Often called
“wet” and “dry” locker rooms, this refers to
their proximity to the spaces they support.

� Climbing walls are a

popular addition to physical

education programs. Lincoln-

Sudbury Regional High

School, Sudbury,

Massachusetts. OMR—The

Office of Michael Rosenfeld,

Inc., Architects. Photograph

by Robert Benson

Photography.
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Design Note:
One of the first areas reduced to save on construction costs is the amount of deck
space around the pool. This can create problems, however, as water safety and
physical education classes and swim teams find it difficult to use the pool building
when not in the water. Try not to reduce the amount of deck space beyond the
amount required to accommodate a minimum of two typical classes or swim
teams.
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Locker rooms for boys and girls should
be located next to or very near each other.
This is important for supervision during
school-day use and allows supervision for
use by a visiting team during athletic com-
petition. If the school district has an exten-
sive sports program, separate facilities for
visiting teams or community use may be 
appropriate.

Adequate space must be provided to
avoid tight quarters in these areas. The ac-
tivity level of students before and after gym
classes and sporting events is often in-
creased. A combination of full-length and
smaller box-type lockers is recommended to
accommodate clothing, shoes and boots,
and gym gear. Lockers should be construct-
ed of durable materials such as heavy-gauge
metals or plastics. Lockers should have
vents, as well as flush-mounted or recessed
lock spaces to avoid sharp edges. Locker
benches should be permanently mounted to

the floor or wall to avoid hazards and ensure
adequate aisle space in front of the lockers.

A gymnasium office should be provided
that allows for visual supervision of these
spaces. Separate offices are often desirable
for male and female gym instructors. These
offices should also have visual access to the
gymnasium areas. Avoid sight-line views
from public areas into the locker room
through the offices.

Showers can be provided as a large, single
shower room, individual stalls, or a combi-
nation thereof. Handicapped-accessible facil-
ities must be provided in adequate numbers
to meet local codes. Schools are often used
as disaster relief centers during local crises;
therefore, this use should be considered in
regard to its potential impact on any design.

Flooring materials should be durable and
comfortable when walked on barefoot. Ce-
ramic tile is often used; however, it is impor-
tant to consider the slip resistance of

� The pool at Lyons Township

District 204 illustrates the

integration of lighting,

mechanical, and acoustic

components into the overall

design. Lyons Township High

School–South Campus,

Western Springs, Illinois. DLA

Architects, Ltd. Photograph

by Alexander

Romanovsky/DLA Architects,

Ltd.

Middle Schools and High Schools
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� This flexible health sciences

lab integrates space for the

athletic trainer and school

nurse and space for the

health sciences programs.

American International

School: Riyadh, Riyadh, Saudi

Arabia. Perkins Eastman.

Courtesy of Perkins Eastman.
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PROGRAM MS HS
ELEMENT REQUIRED REQUIRED SPACE REQUIRED

Gymnasium Yes1 Yes1 5,800–12,000 sq ft (one teaching station minimum, two preferred). Full-size
basketball court, minimum seating, and clearances. Number of health and
fitness teaching stations dependent on district program requirements, total
population, and other facilities provided, such as swimming pool and fitness
rooms. Provide a minimum of one health and fitness teaching station per 200
students.

Locker rooms Yes Yes For both physical education use and team use, the number of lockers provided
should be sized for the anticipated use (factors including, how many students
use the locker room at one time, do students store gym clothes in the locker
room, do teams store uniforms in the locker room, how big is the largest team
using the locker room, how many teams use it at once) and by the districts’
physical education requirements.

Health classrooms Yes Yes 750–1100 sq ft

1. Number of gymnasium courts provided is a function of the physical education classes required per day, and the number of team sports and their schedules for practice.

AREA 5: FITNESS AND WELLNESS SPACES FOR 
MIDDLE SCHOOLS AND HIGH SCHOOLS
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selected materials. These factors should be
taken into consideration for wall materials.
The designer should be aware of the ease of
maintenance for products selected. Surfaces
and finishes that are not easily maintained
are often not maintained, which can lead to
hazardous conditions.

Performing and visual arts spaces
As a general design rule, an auditorium and
theater can be categorized as follows: A the-
ater has a large stage and smaller house, while
an auditorium has a smaller stage and larger
house. This is something of a generalization,
but in most cases it holds true. For an audito-
rium with fixed seating, a guideline of 7–9 sq
ft per person may apply, depending on the
age group it is designed for and the quality
and size of the planned seating. Larger, more
padded seats require more space than molded
plastic or wood seats. If fixed seating is pro-
vided, the space will be dedicated to specific
use as an auditorium, lecture hall, and general
assembly space for large groups. This type of
space will most likely have a stage. The design
of a stage varies greatly, depending on the dis-
trict’s needs. A true stage, by definition, has
fly space to allow for movable scenery, light-
ing, and other required equipment; such a
stage is generally found in theaters, whereas
auditoriums usually have smaller, more open
stages or platforms and may or may not have
a curtain system.

Sloped floors with fixed seats in auditori-
ums and theaters will enhance the viewing
sight lines. Acoustics, sound equipment, and
lighting equipment are critical to the design.
General house lighting and special theater
lighting are often provided, including a dim-
mer system for control. For these compo-
nents, specialists are usually consulted by the
design professional.

� Winter Springs High

School, Seminole County,

Florida. Schenkel Shultz

Architecture. Courtesy of

Schenkel Shultz Architects.
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Careful attention must be given to build-
ing codes concerning fire protection, seating
capacity, and seating placement, as well as
aisle widths and lengths. Some auditoriums
may include a balcony level, which will en-
tail additional code analysis with respect to
egress requirements.

Auditoriums in middle and high schools
with flat floors and movable seating are rare
but can be used to supplement a facility that
also has a theater. This space can provide a
district with greater flexibility for presenta-
tions and performances as well as allowing re-
configuration for science or art fairs, testing,
or even as a secondary banquet facility. These
auditoriums often have the same or similar re-
quirements as those with fixed seats—7–9 sq
ft per person for auditorium use only.  How-
ever,  as a general design rule, 15 sq ft per per-
son should be used if the space is also used for
dining. Flat-floor auditoriums may also be

equipped with folding partitions to increase
flexibility. Acoustical design is again critical if
the space is used for multiple purposes.

A music room can range from the size of
a general classroom up to a large multiuse
music and orchestra room. One classroom
should be provided for every 500 students;
size and design are governed by the music
program’s requirements. Special attention
must be given to the acoustics. The use of
acoustic wall padding and/or acoustic con-
crete masonry units is suggested.

Instrumental/band room
As a general rule, the space requirements for
this area are 1,400 sq ft minimum; 15 sq ft
per person. One such area should be provid-
ed for every 500 students. Substantial storage
is required for this space, considering the
sizes and types of instruments. Daylight is
not necessary but recommended. Sometimes

� Dedicated auditorium and

performance spaces are

expensive, but important,

parts of a high school. North

Harford High School,

Pylesville, Maryland. Grimm +

Parker Architects. Photograph

by Kenneth M. Wyner.
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� The multiuse cafeteria and

auditorium at Carlin Springs

Elementary School, Arlington,

Virginia. Grimm + Parker

Architects. Photograph by

Kenneth M. Wyner.
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� This instrumental music

room maximizes natural light

and uses curtains to vary the

acoustic qualities of the

space. Concordia

International School,

Shanghai, China. Perkins

Eastman. Photograph by Tim

Griffith.
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a tiered floor is desirable. Incorporating this
feature will result in a space that is less flexi-
ble and will require a greater square footage
per student. The placement of this space and
the function of adjacent spaces are critical
because of the acoustic considerations. Often
a separate wing or dedicated area is designat-
ed to create a music suite including music
classrooms, band rooms, auditorium, choir
rooms, and music practice rooms.

Vocal/chorus room
As a general rule, the space requirements for
this area are 1,200 sq ft minimum; 7 sq ft per

student. One classroom should be provided
for every 500 students. The design of this
space should follow the same guidelines as for
a band room, but less storage is needed for
this space. A piano, depending on its size,
may increase the required square footage. As
in a band room, a tiered floor may be includ-
ed, again resulting in less flexibility and re-
quiring a greater square footage per student.

Music practice rooms
Music practice rooms vary in size, depend-
ing on whether they are used for instrument
or vocal practice. As a general rule, the space
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PROGRAM MS HS
ELEMENT REQUIRED REQUIRED SPACE REQUIRED

Art instruction studio Yes1 Yes1 1,050–1,450 sq ft; 1 per 250 students; generally, 2 rooms minimum (number
required depends on program, student population, and grades served).

Auditorium Yes2 Yes2 (if not (School population) ÷ (number of planned seatings to accommodate the entire
provided with population) x (9 sq ft). Additional square footage required for stage and
a theater) support space.

Theater2 Optional Optional Size of the “house” can be determined by the desired capacity x 9 sq ft.
(if program Additional square footage required for orchestra space, stagecraft, dressing
specifies) rooms, projection booth, etc. 

Theater stage Optional Yes (if program 2,400 sq ft (minimum stage size for largest performance anticipated)
provides for 
theater)

Music instruction Yes Yes 1,100–1,650 sq ft each; for a typical middle or high school of more than 850
students, provide minimum 2 music instructional rooms (number required
depends on student population, music and orchestra program, and grades
served).

Music practice Optional Optional 36–250 sq ft each; number required depends on student population, music and
orchestra program, and grades served. 

1. Art instruction may require space for two-dimensional art such as drawing and painting, three-dimensional art including clay work and model making, and graphic art involving
digital photography and photo editing. These three spaces may be interconnected and share certain storage and support functions.
2. During programming, the needs for an auditorium versus a theater should be determined. As a rule of thumb, an auditorium has a “large house and small stage.” Primarily
used for presentations, movies; with the correct floor-space flexibility, may be reconfigured for model UN simulation or mock-courtroom experiences. A theater has a “small
house and big stage”; usually provided with some form of fly space for scenery, its use is geared more toward performance art of plays, musicals, and recitals, both small and
large group. 
An example in determining the size of the “house”: a 1,200-student high school wants to seat the entire school population in two seatings. 1,200 students total ÷ 2 seatings =
600 seats + 10% for staff and scheduling flexibility = 660 seats.

AREA 6: PERFORMING AND VISUAL ARTS SPACES FOR 
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requirement for a practice room is 25 sq ft
minimum. Daylight is not necessary, but in-
creased ventilation for these spaces may be
appropriate.

Facility management and support spaces
Adequate storage facilities must be provided
to accommodate the mass quantities of read-
ing materials, paper goods, furniture, and

other materials and equipment required by a
school but not used on a daily basis. The
amount of space needed varies from one
school to another. Storage areas should be
placed throughout the building to allow
proper access from areas that will use these
facilities; storage room sizes vary according
to what will be stored.

All schools require spaces for varying de-
grees of laundry services, staff lockers, vari-

� Outdoor art terrace at

Concordia International

School, Shanghai, China.

Perkins Eastman. Photograph

by Tim Griffith.
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ous workshops, and storage for furniture
and equipment. Garages may be required to
store and maintain the school’s maintenance
vehicles and the vans or buses used to trans-
port students to athletic and social events, if
these are not provided from a separate cen-
tral location.

Adequate parking should be provided for
faculty, visitors, and staff. Parking for major
events like graduation or theater produc-
tions may often be handled with overflow
lots on lawns and fields to minimize the
need for paved areas.

Sample Middle School 
Facility Space Program
A sample program is shown in Appendix B
for a typical 1,200-student suburban mid-
dle school in a northern climate. It repre-
sents a wide range of potential spaces that
might be found in a middle school. Several
of the program components are to support
an exploratory program and are considered
optional depending on the specifics of 
the program’s requirements; these are in-
cluded in the total student capacity of the
building.
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PROGRAM MS HS
ELEMENT REQUIRED REQUIRED SPACE REQUIRED

Shipping and receiving Yes Yes 300 sq ft minimum; staging requirements of deliveries should be considered.
(What other storage areas are provided may determine how long deliveries of
paper and other building maintenance supplies will remain in this area.)

Custodial and Yes Yes 150 sq ft minimum for one person. Verify program with client if locker or 
maintenance offices changing areas are required.

Storage areas Probably Probably 300 sq ft minimum; storage areas required could include book storage,
furniture storage, instructional materials, and maintenance supplies. Verify
program with client.

Security office Verify Verify 150 sq ft minimum for one person. May include video display terminals for
monitoring the schools video security system. May require office space for
more than one person, and waiting area or interview room. Verify security
personnel requirements with client.

Recycling room Verify Verify 250–450 sq ft; many schools provide janitorial and support space for
recycling materials from the school’s operation. Verify recycling program
requirements.

Janitorial and Yes Yes Size, location, and quantity are dependent on the final building design. 
maintenance closets Maintenance closets to provide for cleaning supply and paper storage, 

mop storage, and sink.

Telecommunications Yes Yes Size, location, and quantity are dependent on the final building design. 
closets Provide ample clearance in front of all electrical and communications panels.

Exterior requirements Yes Yes Space should be provided for large trash containers and delivery and service
vehicles. Equipment storage may be required for maintenance of buildings
and grounds (lawn mowers, field striping machines, rakes, shovels, etc.).

AREA 7: FACILITY MANAGEMENT AND SUPPORT SPACES FOR
MIDDLE SCHOOLS AND HIGH SCHOOLS
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Sample High School 
Facility Space Program
Appendix C shows a sample program for 
a typical 1,600-student high school. It rep-
resents a suburban school in a northern 
climate.

SPECIAL SCHOOLS 
Today many children with disabilities are
“mainstreamed” into general-population
schools. These schools, which typically pro-
vide rooms for special education in addition
to general classrooms, should be handi-
capped accessible as required by the Ameri-
cans with Disabilities Act (ADA). However,

there is still a need for special schools, and
many have been built for both emotionally
and physically disabled students. To design
these schools, the design team must study
and understand these children’s special char-
acteristics. There are excellent examples of
schools built for children who are blind,
deaf, nonambulatory, emotionally disturbed,
or with other disabilities. The following are
basic points to consider when designing
these schools:

• The design team must become extremely
knowledgeable of the characteristics of the
children’s specific disability. Most special

� A compact middle school

floor plan. Collins Middle

School, Salem, Massachusetts.

Earl R. Flansburgh +

Associates. Courtesy Earl R.

Flansburgh + Associates.
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schools require unique and creative design
solutions.

• Classrooms in these schools tend to have a
lower student-to-teacher ratio.

• Nonambulatory children touch and view
their environment and perceive space from
a different height than other children. The
design should not follow typical standards
for mounting heights, windows, and other
building elements.

• Toilet rooms should be part of or adjacent
to classroom spaces to reduce distance and
time without supervision.

• Travel distances to core functions should
be minimized.

• Tactile surfaces are important to children
who are missing other senses.

• Rooms or spaces, apart from the general
classroom, should be provided for working
with students one on one.

• Finishes, wall construction, and systems
must be designed to withstand unusually
heavy maintenance demands.

In addition, there are particular issues
that should be considered in each of the
more common types of special schools, as
described in the following sections.

Schools for Children with Severe
Physical Disabilities
United Cerebral Palsy, hospitals for severely
disabled children, and other sponsors have
created special schools for children with se-
vere or multiple physical disabilities. Most
such schools are designed to provide a combi-
nation of physical therapy and education that
make it possible for the children to return to
their families or to be adopted. The basic de-
sign considerations include the following:

� Physical therapy space.

UCP Suffolk Diagnostic and

Treatment Center, Islip, New

York. Perkins Eastman.

Photograph by Paúl

Rivera/ArchPhoto.
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1. Full wheelchair accessibility is essential.
2. Materials and systems should be 

selected that minimize hazards (sharp
corners, exposed heating elements, hard
surfaces that can hurt a child in a fall,
etc.), floor surfaces should facilitate
wheelchair movement, and lighting levels
should be sensitive to potential visual
impairment.

3. Design flexible classroom spaces, keeping
in mind that the children may be seated
on the floor. A warm floor, low win-

dowsills, and other special features are
appropriate responses to this issue.

4. Class sizes are small, but the rooms must
accommodate wheelchairs and a variety
of special equipment.

5. Bathrooms should be convenient to all
program areas.

6. Outdoor play areas should be designed
to facilitate appropriate exercise and play
in a very safe setting.

7. All educational environments are typical-
ly combined with therapy areas.

� Classrooms designed for

children with multiple

disabilities have many special

features, including adjacent

toilet facilities, soft floor

surfaces, and wheelchair

storage. Elizabeth Seton

Pediatric Center, Yonkers,

New York. Perkins Eastman.

Courtesy of Perkins Eastman.
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Schools for the Blind and 
Visually Impaired
There are many specialized schools for blind
and visually impaired students, as well as
programs in public and private schools for
children with this disability. The oldest—
and most famous—is the Perkins School for
the Blind in Watertown, Massachusetts. He-
len Keller (who was both blind and deaf )
and her teacher, Annie Sullivan (who was vi-
sually impaired), studied there before Helen
entered Radcliffe, where she was graduated
with honors. Many of the educational con-
cepts for visually impaired children were de-
veloped at Perkins and have been adopted in

other schools since that time. Among the
most important are the following:

1. The term “visually impaired” is used be-
cause many so-called blind people have
some sight. Therefore, the environment
should be planned to maximize students’
independence and use of their limited
sight.

2. Class sizes tend to be small and are usu-
ally set up for flexible teaching using a
variety of special teaching aids, toys, and
other items requiring storage.

3. Appropriate lighting is very important.
Illumination should be planned to pro-

� The typical classroom at the

Coleman School in the New

York Foundling Hospital is

designed to let severely

disabled students sit on the

floor. It includes a mirror at

eye level, low windowsills,

radiant heating, and a flexible

layout. Coleman School at

New York Foundling Hospital,

New York, New York. Perkins

Eastman. Photograph by Fred

George Photography.
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vide a high level of even light without
glare or similar problems.

4. Contrasting colors and surface texture
changes are typical navigational aids.
Braille (for elevators and signs) is also
used, but a minority of visually impaired
students read braille.

5. Low furniture and sharp edges should be
avoided.

6. Single-story buildings and carefully grad-
ed sites have the obvious advantage of
presenting minimal challenges to this
student population. Where multistory
buildings are used, elevators that call out
the floor, stair handrails that are continu-
ous along the landings, and other such
details are important.

7. Most schools for visually impaired stu-

dents include a number of special thera-
py and training areas to give students the
skills to function as independently as
possible when they leave the special edu-
cational setting. Many children with vi-
sual impairment must deal with other
disabilities as well.

8. Life safety devices should have clear an-
nunciator features because auditory cues
are important to the visually impaired
student.

Schools for the Deaf
The most famous educational institution for
the deaf is Gallaudet College in Washing-
ton, D.C. Like Perkins School for the Blind,
it has helped develop educational guidelines
for students with certain disabilities. Some

� The floor plan for the Mill

Neck Manor School for Deaf

Children resembles a small

community’s K–12 school; the

differences are in the details.

Mill Neck Manor School for

Deaf Children, Long Island,

New York. Buttrick White and

Burtis. Courtesy Buttrick

White and Burtis.
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of the more important facility-planning con-
cepts and design details related to these
guidelines are the following:

1. As with all good educational environ-
ments for children with any disability,
class sizes are smaller than in comparable
schools. For example, the student:
teacher: assistant ratio at the Mill Neck
Manor School for Deaf Children on
Long Island, New York, is 8:1:1 in a 550
sq ft classroom.

2. The teaching environment should be
planned to minimize distracting back-
ground noise. Students with partial hear-
ing need quiet. Extra attention should be
given to acoustic separation between the
corridors and the classrooms. These
rooms should be equipped with audio
enhancement technology for the teacher.
Large spaces, such as an auditorium, are
often designed to be acoustically “dead.”

3. Lighting levels should be planned to
minimize glare or other visual problems,
because many students will rely on lip
reading, computers, TV monitors, or
other techniques and devices to help
with their learning.

4. Technology is playing an increasing role. 
5. Schools for the deaf also typically include

extensive facilities for special therapy,
physical therapy, and occupational thera-
py. This last area focuses on giving stu-
dents the skills to live independently
with their disability.

6. Life safety devices must take hearing dis-
ability into account. Flashing lights, for
example, are an important part of any
alarm system. A closed-caption TV sys-
tem often serves as the public address
system. In addition, the site should be
planned to minimize potential student-

vehicular conflict, because hearing-
impaired persons do not receive many
audible warning signals.

Schools for Emotionally Disturbed
Children
There are many schools across the coun-
try—some started in the nineteenth centu-
ry—to provide special environments for
children with severe emotional or psychiatric
problems. Today many such children are re-
ferred to these schools from inner-city
neighborhoods and come from families in
which drugs or other problems have im-
posed significant emotional strain. As a re-
sult, the many schools developed initially for
orphans or other children in need have
adapted their programs to serve emotionally
disturbed children. Among the key design
issues are the following:

1. These facilities typically include super-
vised housing and mental health and
therapy spaces as well as traditional
school spaces.

2. The class sizes are typically small and the
rooms flexible. Quiet rooms and other
features may be part of the program.

3. The facilities must be robust and able to
withstand heavy use.

4. Some schools have a special character,
such as a farm setting, which is integrat-
ed into the program.

5. Some areas may have to have special se-
curity features built in, but a non-institu-
tional character is usually a priority.

6. Outdoor activity areas may be a particu-
larly important part of the program.

Vocational Schools
Vocational high schools were a common
building type in earlier decades. Their
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numbers have diminished, but they remain
an important educational resource for chil-
dren who are best served by less academic
and more career-specific educational 
programs.

Vocational schools are most often found
today in larger school districts. In most sec-
ondary schools, vocational education is a de-
partment within the school. The old home
economics and shop areas have been re-
placed with more contemporary trades and
occupations, many of them computer aided.
While, several trends have made dedicated
vocational schools a less popular school
type, there is still a need to train a workforce
of welders, engine repair specialists, auto
body repair specialists, and other trades.   At
a November 2009 presentation by the De-
partment of Education there was, in fact, an
emphasis on “vo-techs” for workforce devel-

opment in fields such as allied health and
computer production.

• The division between industrial and acade-
mic skills has eroded. Today’s workplace
requires more academic skill to deal with
technology, and schools include more
technology in academic curricula.

• Many vocational courses are now offered
at community colleges and by a wide vari-
ety of for-profit providers.

• Some vocational programs—such as those
providing the technical skills required in
science and medicine—require interdisci-
plinary training.

In general, these trends mean that voca-
tional programs should not be isolated. In-
stead, they should be integrated into a
broader secondary school curriculum.

Special Schools

� The design of the new

building at the Green

Chimneys School for

emotionally disturbed

children reflects the school’s

farm theme. Animals are an

important part of the

children’s education and

therapy. Green Chimneys

School, Brewster, New York.

Perkins Eastman. Courtesy

Perkins Eastman.

79

05_225486-ch01.qxd  3/3/10  9:49 AM  Page 79



Selective Academic and 
Magnet Schools
Selective academic and magnet schools have
been created by public school districts for a
wide variety of reasons:

• To offer specialized facilities and instruc-
tion to gifted children.

• To combine a critical mass of facilities and
resources so as to provide a specialized
program too costly to be offered in more
than one facility.

• To create a school that will attract students
from various neighborhoods so as to
achieve better racial or geographic balance
in a school system.

New York City was one of the first to es-
tablish selective academic and magnet
schools, including high schools for gifted
children: Stuyvesant High School, the Bronx
High School of Science, and La Guardia
High School of Music and Art and Perform-
ing Arts.

Boarding Schools
Not counting specialized therapeutic
schools, there are more than 290 boarding
schools in North America today. These may
be coed or single-sex schools and may have a
specific focus, such as military, international,
or specialized academic schools. Most board-
ing schools serve children in their high
school years, but there are also junior board-
ing schools for children in elementary and
middle school grades. Many are more than
100 years old, located on large campuses
with hundreds of acres, elaborate facilities,
and distinctive atmospheres.

The planning standards and guidelines
for these schools are very different from

those of public schools for several reasons.
Generally, the curriculum is independent
and not subject to state requirements; never-
theless, a school may subscribe to a particu-
lar association that requires member schools
to meet certain criteria for accreditation. In
a boarding school, class size usually is small-
er, the curriculum can be more diverse, and
there is often a much stronger program of
athletics and extracurricular activities. More-
over, the school must provide the elements
of a home.

There can be a large disparity between the
facilities at different boarding schools. Some
may have well-funded facilities that are com-
parable to those of a small college. Funding
for capital projects is typically generated by
the alumni through capital campaigns.

Common space standards are nonexistent
for boarding schools. Planning for such a fa-
cility requires detailed analysis of the mis-
sion, history, strengths, and focus of the
school. Boarding schools compete with each
other for students and teachers. Most fill a
particular niche, which makes them attrac-
tive to their target markets. The image of
the school is very important to both parents
and alumni. A strong determinant in assess-
ing programmatic need can be an evaluation
of how a school’s facilities compare with
those of its peer institutions.

As a 24-hour community, the school
must also serve as home and extended fami-
ly to its students. Faculty are often encour-
aged to live on campus and to eat meals
together with the students. The faculty may
be instructors during the day, coaches in the
afternoon, and monitors on weekends and
evenings. There are often extensive commu-
nity service programs, as well as many week-
end and evening activities.
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Housing
Dormitories are often arranged by grade.
Most schools prefer a mix of predominantly
double rooms with some single rooms.

Common lounge facilities should be lo-
cated centrally within a building or on each
floor. Toilet facilities are typically central-
ized. Faculty apartments are often included
in a dormitory for convenience in providing
supervision and counseling.

Some schools wire dorm rooms for tech-
nology; others prefer to have students use
the school’s common computers. The use of
laptop computers, the decreasing costs of
hardware, and the availability of wireless
technologies are causing a shift to access
throughout student housing rooms and
common areas. 

Related facilities include a laundry for
linens (sometimes contracted out) as well as
coin-operated laundry facilities for students
to wash their clothing.

Boarding schools typically include an in-
firmary, either within one dorm or as a free-
standing building. The number of beds and
toilet facilities are a function of the school’s
population, and there is often a residence
for the attending nurse.

Incorporating faculty housing on campus
is an important goal of many schools. This
arrangement aids in retention of faculty and
creates a feeling of community and security
that is important to students and their fami-
lies. Typically there is a large home for the
head of school that is also used for receptions
and special activities, as well as freestanding

� Some boarding schools,

such as Miss Hall’s, are small

campuses with a few

buildings, whereas others,

such as Philips Academy,

resemble small college

campuses. Miss Hall’s School,

Pittsfield, Massachusetts.

Perkins Eastman. Courtesy

Perkins Eastman.
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homes for faculty with families, and staff
apartments in the dorms or other buildings.

Other boarding school facilities

Theater
Drama production can be a major after-
school activity at many schools. Depending
on the preference of the school, perfor-
mances may be given in a theater with fixed
seating and a formal stage, or in a black box
theater. Provisions should be made for an
adequate lobby and support areas such as
scenery workshop, prop and costume stor-
age, dressing rooms, and toilets.

Depending on the type of theater, it is
often supplemented by a large flat-floor as-
sembly space to gather the student body in

one location for morning meetings and
dances (often with students from other
schools). 

Art gallery
Most schools have a gallery or dedicated ex-
hibition space for displaying students’ work.
Some schools may also have a more formal
gallery for traveling exhibitions. Depending
on the nature of the gallery, issues of securi-
ty, climate control, and flexible lighting
should be considered. The school gallery
should be centrally located and convenient
for visitors.

Student center
The student center is a lounge that serves as
a place for students to spend time and so-

� Philips Academy, Andover,

Massachusetts.
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cialize between classes and on weekends.
This space is often furnished with comfort-
able seating, stereo equipment, a large TV,
and games such as pool or board games. It
should be centrally located and convenient
to classrooms and dormitories.

Dining facilities
Most schools have a centrally located dining
room serving three meals a day to students,
faculty, and staff. Buffet-style serving lines,
rather than table service, are typical for most
meals. Many schools want the room to be
able to accommodate the entire student
body at one sitting. The dining room is of-
ten part of the main building and conve-
nient to both dormitories and classrooms.
Adequate space should be provided for the
servery, kitchen, and support areas.

Administrative and support areas
A boarding school usually has several ad-
ministration spaces in addition to those
found in a typical public school:

• Development offices. A school’s develop-
ment office often plays a large part in
maintaining alumni relations and raising
funds for endowment and capital projects.
This department is often located in a sepa-
rate building on campus.

• Admissions suite. The admissions suite is
often the first impression for prospective
students and their families. It is important
to have a space that is prominently located
and that creates a good impression of the
school.

• Administration. The office of the headmas-
ter or headmistress and his or her support
staff, the monitors’ office, the switchboard,

and other administrative functions that
deal directly with the students on a daily
basis should be centrally located and are
often found in the main academic build-
ing. The business office component can 
be more remotely located.

• Document storage. Boarding schools often
maintain fairly extensive documentation
for historical purposes, including tran-
scripts, students’ files, old business records,
and memorabilia. Dry, heated, secure space
should be provided for these collections.

FUTURE SCHOOL FACILITY SPACES
Schools in the future will most certainly
continue to reflect the society that they
serve. Keeping school facilities relevant 
and future-proofed will mean creating facili-
ties that

• Are flexible and can be configured to meet
changing programmatic or curricular
needs.

• Support a variety of learning styles.
• Create opportunities for project-based in-

terdisciplinary work.
• Incorporate ever-changing and complex

technology platforms and tools.

This could mean any number of varia-
tions and probably means the creation of
new space types for schools that will im-
prove their utilization, reduce operational
and maintenance costs, and be reconfig-
urable without major construction renova-
tion. As we move toward designing facilities
that reflect a more global approach and cur-
riculum influence, the following pages illus-
trate some examples of what might be found
in the twenty-first century schoolhouse.

Future School Facility Spaces
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The Whole Brain Lab 
We hear a lot about people’s bent toward
left- or right-brain thinking, but few of us
often remember which is which. The web-
site www.funderstanding.com explores this
topic, making some interesting points well
worth exploring further. As it points out, an
easy way to remember them is 

Left = Logical and Right = Random. 

This is why we think of left-brained peo-
ple as those who are sequential, rational, and
analytical and tend to look at the parts of a
problem as opposed to the whole. Right-
brained people are intuitive, more holistic,
and subjective, and look at the big picture
over the parts. According to the Funder-
standing website, “Most individuals have a
distinct preference for one of these styles of
thinking. Some, however, are more whole-
brained and equally adept at both modes.”
And here is the important part for planners:
“In general, schools tend to favor left-brain
modes of thinking, while downplaying the
right-brain ones.” 

The following list represents a studio or
suite space concept, intended to provide stu-
dents and teachers with wide-ranging oppor-
tunities to study subject matter through a
variety of activities that would support both
left- and right-brain approaches to learning.
The suite would be capable of being used by
one to three classes simultaneously to ex-
plore topics in a multidimensional way and
using different strategies of comprehension.
The suite would be comprised of three main
areas:

Exploration Lab: on-line and connected

• Research
• Reading
• Writing
• Collaboration
• Printing
• Production

Investigation Lab: hands-on and real

• Experimentation
• Project based
• Scientific
• Mathematical

Creation Lab: artistic expression

• Drawing
• Two-dimensional
• Three-dimensional
• Model making
• Pottery

The individual areas are visually connect-
ed but have the ability to be separated physi-
cally. Supported by storage, offices, and prep
spaces, this suite of rooms is virtually self-
contained, offering the ability to run extend-
ed-period programs. These types of spaces
are a logical implementation of Howard
Gardner’s theory of multiple intelligences.

Physical Education and Health Lab
The Centers for Disease Control estimates
that the prevalence of overweight children
aged 6 to 11 has more than doubled in the
past 20 years, and has almost tripled for
children aged 12 to 19. For these children,
an estimated 61 percent will have at least
one additional risk factor for heart disease,
such as high cholesterol or high blood pres-
sure.6 Obviously there is a need for schools
to explore new ideas about curriculum,
programs, and physical space to deal with
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these staggering statistics. The lack of an
appropriate amount of physical activity can
contribute to these statistics and create a
number of health risks that include obesity,
diabetes, and cardiovascular and other 
diseases.

Physical education and health-related
programs, which focus on teaching the life-
long importance of leading a healthy
lifestyle, are gaining in popularity. Each gen-
eration continues to live longer than the
previous one—partially due, of course, to
advancement in medical sciences, but also to
our knowledge of maintaining physical
health. 

Health and wellness suite
The health and wellness suite would be ca-
pable of being used by one or more classes
simultaneously to explore topics in a hands-
on and interdisciplinary environment. Lo-
cated near the training room, locker rooms,
and coaches’/instructors’ offices, it would be
comprised of three main lab components.

Nutrition and fitness research lab
Workstations provide students with the lat-
est research on health-related nutrition and
exercise programs, allowing them to create
individualized exercise, diet, and wellness
programs. Student can monitor, track, and
make adjustments to their individual pro-
grams on a weekly basis. Activities conduct-
ed in this lab include

• Research
• Writing

• Fitness program design
• Analysis of fitness test results
• Computer simulation
• Nutritional planning
• Results documentation

Physiology lab
Equipped with various aerobic- and anaero-
bic-type exercise equipment, a weight scale,
body mass index (BMI) measurement de-
vice, and the like, this portion of the lab is
intended for students and faculty to learn
about exercise and engage in it; to under-
stand their fitness level and monitor their
metabolic changes during exercise. Equip-
ment here can be used in fitness instruction
as part of a total program or as a rehabilita-
tion center for students recovering from in-
juries or surgery. Equipment used to
measure breathing and lung capacity might
serve as aids in athletic training, or the mu-
sic department might use it in assisting wind
instrument students to improve their condi-
tioning. Activities in this lab include

• Fitness testing
• General exercise instruction
• BMI testing
• Student experiments in conditioning
• Heart rate and stress test monitoring

Testing lab
Lab stations equipped with sinks for simula-
tion and experimentation of health-related
science programs. This lab might be used as
a forensics lab or for other specialized pro-
grams not able to be accommodated in oth-
er science classes. Activities in this lab
include

• Biology and health-related science 
experiments, testing, and simulation

Future School Facility Spaces
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• Student presentation of work
• Forensic sciences
• Nutritional experimentation
• Foods analysis
• Individual projects and team work 

projects

The testing lab as  outlined above used
with other areas of the health and wellness
suite, which together  try to address the
challenges of creating a healthier future for
our students. With the majority of the
equipment being movable for future
changes, the testing lab is built to accommo-
date a variety of programs.

The ARC—A New Kind of Library
One area of the twenty-first-century school-
house that has been pressured to change is
the library. Debate is ongoing over books
versus digital media, allowing food and
drink near books, hours of operation, and
the functional value of the library space.
There are a number of variations being de-
signed that include several interesting ways
to combine space. Some characteristics 
include

• The inclusion of snack bars (similar to the
modern bookstore)

• Larger areas of informal seating
• The use of high-density shelving for the

storage of nonfiction books
• Flat-screen displays for collaborative work

with presentation and research materials.
• Small group team space
• Self-checkout for print materials
• Printing and copy capabilities

All of these attributes could be supported
by supporting the three main functions of
the twenty-first-century library: Archives,

Research, and Collaboration—or, for short,
the ARC. 

Archives
This area combines digital and print media
resources for access by students and faculty
in preparation of lessons, reports, term pa-
pers, and homework assignments. It in-
cludes periodicals and is supported with
both formal and informal seating areas.
Books, for the foreseeable future, will still
occupy a significant amount of space in the
twenty-first-century library; however, they
will not all be stored in a “browsing area.”
Instead, books may be stored and retrieved
as needed from lower-cost space, such as
temperature- and humidity-controlled base-
ments or storage rooms.

Research
The research area of the ARC provides the
furniture and resources necessary for a vari-
ety of research modalities, including worksta-
tions, conference space/tables, and informal
seating, where students might work individ-
ually or in groups. There is direct-wired and
wireless access to on-line resources, printers,
and copy machines, and drop-in terminals 
are available for student use. 

Collaboration
Collaboration can occur in any area of the
ARC and is more operational than physical,
supported by creating large, flexible spaces
and by the use of appropriate furnishings,
strong environmental planning, and interior
design. The ARC could include a snack bar
area and table seating for all-day food service
opportunities and could be located near the
school’s dining facilities. In this way, cafete-
ria seating may be used for expanded ARC
use when not being used for lunch periods.
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Conversely, the more formal seating of the
ARC located near the snack bar may be used
during lunch periods and beyond.

Variable Teaching and Learning
“Theaters”
When planning a facility to support a vari-
ety of instructional programs, broad user in-
put by faculty, staff, community, and
students can offer valuable insight. Typically,
“theater” spaces designed for varied pro-
grams include an unobstructed performance
area with a wood or synthetic floor similar
to a theater’s stage. It may include a sprung
floor, such as those used in dance studios,
and state-of-the art sound and lighting sys-
tems, and could be supported by back-
of-house facilities such as a kitchenette, 
reception area, dressing rooms, and rest-
rooms. These flexible and multifunction the-
ater classrooms should be located for easy
access from inside the building as well as for
audience access from outside and they can be
configured in a number of different ways.

“Black box” theater
Designed for teaching performing arts of all
kinds, a black box theater has a flat floor
with movable seating; it accommodates the-
ater in the round, ensemble performances,
and films or other video presentations. With
black walls and variable acoustics (usually
provided by movable curtains), a fixed light-
ing and sound grid over the entire ceiling,
and a sound/projection booth, it is equipped
technically for the presentations and perfor-
mances anticipated. If sized appropriately
and with proper protection of its sound and
lighting systems, it can even support certain
types of athletic activities, such as volleyball,
various forms of martial arts, or wrestling.
In some instances, the proportions of the

theater can be configured to resemble the
“stage” of an actual theater.

A typical black box will be between
2,300 and 3,200 sq ft and a minimum of 18
ft in height. At the smaller size, the box
should accommodate approximately 150
people, including performers, audience, and
staff. A typical performance might have up
to 15 performers and accommodate an audi-
ence of 130. 

“Gray box” theater 
An ideal venue for meetings and conferences
of all kinds, a gray box is equipped similarly
to a black box. With a flat floor and lighter
walls (gray perhaps), the space allows a more
comfortable venue for tabletop activities
with multiple configurations. A gray box
may have windows for natural light. It is
equipped with sound and lighting systems
applicable for the type and scale of the use
intended. Somewhat less technical than a
black box, this venue is appropriate as a
banquet hall, meeting room, or testing cen-
ter, or for art or science fairs.

“Green box” theater 
Similar in design and equipment to the
black box described above, this space has a
flat floor with movable (portable) seating
and accommodates a variety of teaching and
performing configurations. The key distin-
guishing characteristic is the ability to open
one wall of the “box” onto an adjacent large
room, either a gymnasium or cafeteria, for
the purposes of converting it to a “stage”
and the adjacent space to a “house” to create
a larger theater configuration.

“Blue box” theater
A blue box theater is a performing arts facil-
ity that combines the flexibility of a black
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box reconfigurable stage area with the
acoustics of a recital hall. Somewhat less flex-
ible than black or gray boxes, the room has a
sloped floor, fixed seating, and possibly a bal-
cony level. A good example can be seen in
the photograph above, showing the blue box
theater designed by Perkins Eastman for the
Concordia International School in Shanghai.
The stage can be reconfigured to support a
wide range of spectator participation for per-
formances, team debates of various configu-
rations, mock UN, spelling bees, or chess
tournaments, and it is appropriate for any
music, drama, or limited athletic event where
spectator participation is desired. Seating can
range from 130 to 175 or more.

A Case for One Science Lab
The precedent for having a single science lab
serve an entire department was established
by Mitchell-Giurgola Architects of New
York for East High School in Columbus, In-
diana. The school, which won an AIA Hon-
or Award in 1975, was designed for an
open-classroom curriculum and team teach-
ing. One of the most interesting design fea-
tures still in use today is the science lab. East
High School’s science department is unique
in that its program is housed in a single
large laboratory facility capable of accom-
modating several science classes in different
subject areas at one time. Designed as one
large room where physics, chemistry, and bi-

� The blue box theater at

Concordia International

School, Shanghai, China.

Perkins Eastman. Photograph

by Tim Griffith.
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ology students all work on experiments at
the same time, this lab is open all day so
that students can return to finish a lab or do
an extension activity when they choose.  

• A large percentage of science instruction is
conducted in nonlab space.

• To date, technology space usage has been
underplanned in most science labs.

• A single multistation lab would provide
higher utilization in less square footage, al-
lowing for higher-quality lab space at the
same cost. Following the formula size x
quality = cost, smaller space and higher
quality equals the same cost as larger space
and less quality.

There are many other possibilities, and
these will become more accepted as school

officials, planners, and architects design
space to reflect the needs of the program
and the students it serves.

CONCLUSION
The type and use of educational technology,
availability of increasingly vast amounts of
information, and a greater focus on individ-
ualized and self-directed instructional mod-
els will continue to influence planners and
architects in seeking new way of improving
the spaces schools build.  The ideas repre-
sented here are only a sampling of possibili-
ties for new and flexible learning space
expected to beome more accepted as school
officials, planners and architects, design
space to reflect the influences of the twenty-
first century.

� This successful school has a

single multistation lab to

support its science program.

Columbus East High School,

Columbus, Indiana. MGA

Partners Architects.

Photograph by Columbus

East High School.

Conclusion
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