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PREFACE

STEPHEN A. KLIMENT, Series Founder and Editor

This book on schools is one of the first in Wiley’s “Building Type Basics” series on
principal building types. It is not a coffee-table book lavish with color photography
but meager in usable content. Rather, it contains the kind of instant information
architects, consultants, and their clients need in their various kinds of work, where,
inevitably, time is scarce. As architectural practice becomes more generalized and firms
pursue and accept design commissions for a widening range of building types, the
books in this series offer a convenient hands-on resource providing basic information
on the initial design phases of a project, and answers to the questions design
professionals routinely encounter in these crucial early stages. Members of selection
committees will also find in the series essential information about building types, that
can be helpful in screening architects and engineers.

After a period of neglect, resulting in part from declining enrollments in many school
districts, national attention has shifted back toward the state of our educational system,
and of our school buildings in particular. Bradford Perkins, senior partner of Perkins
Eastman Architects and author of this volume, points out: “The reasons for this shift
go far beyond the last decade’s rapid growth in the school-age population. There is a
growing rediscovery of the fact that the quality of the physical environment has a
major role to play in the future of our children’s education.”

It should be obvious that a 16-year-old boy or girl crowded with 39 other boys and
gitls into a 900 sq ft classroom designed for 28, with peeling plaster, a meager 20
footcandles of light on the desktops, and no connections to the Internet, is going to
need the intellectual stamina of an Einstein and a teacher equal to a Socrates if he or
she is to learn. In New York City in 1999, 59 percent of the schoolchildren were
trying to learn in overcrowded schools; in the Borough of Queens, the figure was 76
percent. A recent General Accounting Office (GAO) study estimated that one in three
public schools needed extensive repair or replacement, and that $112 billion would be
needed to bring them up to present standards.

Yet the sorry condition of so many of the nation’s schools is just one challenge in the
education of our youngsters. Another is the growth and movement of the U.S.
population. Much of the growth is from a record-high level of immigration.
Population movement can be attributed, in large part, to the continuing economic and
climatic attractions of the Sun Belt. Both conditions lead to overcrowded schools.

Moreover, there has been an overall influx of students as the children and
grandchildren of the baby-boomer generation come of age. They are spurring a
demand for school space as they advance in a long-term surge, from prekindergarten
through high school.

Yet it is not just the demand for what are known as “classroom seats” that is changing
the landscape of school construction. Another challenge, equally difficult for school
boards, school planners, and designers to address, is the changing character of the
school itself. Schools are experimenting with— indeed, implementing—learning

xi
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techniques that demand types of new types of physical environments. Preeminent here
are the educator’s efforts to capitalize on the wealth of learning content provided by
the Internet. Special education and other focused programs are also big considerations.

A related development is the contemporary school building’s growing role in the
community. Taxpayers want their money’s worth, and schools are being asked to serve
the larger community with continuing education, social events, and sports and
entertainment for young and old.

A far-reaching emerging trend is toward larger classrooms. Over the past few decades
children have been taught on a discipline-by-discipline model—separate periods for
science, mathematics, language, sociology, history, and so forth. Typically, lectures on
these subjects were structured around a textbook. Now, points out Perkins Eastman
partner Aaron Schwarz, there is evidence of a shift toward multidisciplinary learning
and multisource instruction. Increasingly, learning is centered on projects. Teams of
students attack a problem using a multidisciplinary approach and any number of
resources. This change in methodology should influence the design of schools.

“Classrooms can no longer be thought of in the traditional sense as having an
instructor at the front of the room at the blackboard with students at desks and chairs or
tablet armchairs in regimented rows,” says Schwarz. “Ideally, the classroom needs total
flexibility. But that is hard to achieve while still bringing utilities—power, data, or gas
and water to lab benches, etc.—to student locations. Infrared technology has not yet
replaced hard wiring. Perhaps future classrooms will need to be much larger, to allow for
traditional instructional areas surrounded by clusters of project areas all in one room.”

So if multidisciplinary, multisource instruction is a good thing, then perhaps we may
well see fewer single purpose rooms such as the biology lab or computer lab. Instead,
the general classroom will be outfitted so as to afford student teams all of these
resources immediately at hand. Indeed, the discrete computer lab is already beginning
to vanish, because students need less instruction in simple computer skills and teachers
prefer to have computers in the primary classrooms.

Multidisciplinary, multisource instruction may mean that teachers will move from
class to class while students more or less stay put. In other words, Schwarz points out,
students studying a multifaceted project in a classroom, with all resources at hand, will
have specialist teachers visit the classroom to teach the various disciplines involved.
Closest to this concept are the cluster-teaching methodologies used in middle schools.
“In kindergarten,” he says, “this model has been used for years, by creating activity
centers within the classroom and with art and music teachers visiting the classroom.
Oddly enough, most state standards require larger classroom sizes for kindergarten
than for upper grades. This is clearly inversely proportional to the size of the student.
It is deemed necessary for the multidisciplinary, multiresource instruction traditionally
used at lower grade levels.”

Not many decades ago, open-plan schools or “classrooms without walls” were
popular. This trend ended for the most part, and many open-plan schools were
reconfigured, with hard walls dividing hitherto open class areas. The open plan was
flawed, perhaps, but it may also have failed because teaching methodologies had not
yet caught up with the physical model.
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Other emerging trends in elementary and secondary education to consider in school
design include:

* Lifelong learning—adults will go back to school to update and expand what they
learned there on their first trip through.

* Dauntingly large high schools will be broken up into more intimate units, along
the lines of “houses” in colleges and boarding schools.

¢ School hours will be extended, to realize 24-hour benefit from a costly facility.

e Security will become a key design factor, in an effort to thwart threats to students,
teachers, and administrators.

¢ The trend toward more stringent promotion and graduation standards will
intensify school utilization.

* To lure good teachers, as shortages affect certain regions of the country, school
plants and teaching technology must be made more attractive.

* As voucher programs and other policy changes spur schools to compete for top
students, the quality of their environments will be raised to entice students and
parents.

e With energy crises always on the horizon and “green” issues drawing sizable groups
of citizens to their cause, schools will integrate sustainable design to accommodate
those concerns.

* Flexibility will be built into the schools to allow for changes in curricula and
teaching technology.

* High-profile philanthropists, such as William Gates III and Barnes & Noble’s
Leonard Riggio, are giving large sums to support public school systems, mainly in
inner-city districts. This support seems to be aimed chiefly at providing state-of-the
art learning equipment, Internet access, training, and teacher salaries, but will
inevitably serve to enhance the impact of freshly conceived physical facilities.

The volumes in this series are tightly organized for ease of use. The heart of this
volume is a set of twenty questions most frequently asked about a building type in the
early phases of design. These twenty questions, indexed on the end-papers of the
volume, are answered throughout the text, supplemented by essential diagrams,
drawings, and illustrations.

This volume on schools consists of a rather long first chapter (“Predesign”) on the
predesign phase for facilities ranging from early childhood through high school. It
includes introductory material on such special types as vocational schools, boarding
schools, and schools for physically and mentally disabled students.

Following Chapter 1 are chapters that correspond to the remaining twenty questions.
These chapters cover circulation; the unique features of school design, including design
process and design trends; site planning issues; codes; energy and environmental
challenges; structural, mechanical, and electrical systems; information technology;
materials; acoustics and lighting; interiors; wayfinding; renovation and retrofit; matters
of operation and maintenance; and issues of costs and financing.

I hope, this book serves you well—as guide, reference, and inspiration.

xiii
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CHAPTER 1

PREDESIGN

INTRODUCTION

The design of schools continues to be a
major challenge for the design professions.
There are more than 80,000 public schools
in the United States in more than 15,000
districts. Public school construction starts
exceeded $17 billion in 1998, and the
American Institute of Architects (AIA)
reports that this work generates the
profession’s single major source of fee
income. The General Accounting Office
estimated in 1996 that it will take $112
billion to return existing facilities to good
overall condition and bring them into
compliance with federal mandates.
Moreover, it estimated that one-third of
the nation’s schools require extensive repair
or replacement, and 60 percent have at
least one major building component in
need of major repair.

The backlog of renovations and repairs is
only part of the future challenge. After a
decline that generally ended in the 1980s,
school enrollment is projected to rise
steadily until at least 2007, when
enrollment may level off. Such growth, of
course, is not evenly distributed across the
more than 16,000 public school districts
and private institutions. Some states will
continue to experience rapid growth.
Florida, for example, had to accommodate
an average increase of 58,000 children per
year during the 1990s. Yet at least 20 states
are expected to experience declines after the
year 2000.

Even in communities with stabilizing
enrollment, the need for school
construction is still likely to be an issue.
Part of the need is caused by building age
and obsolescence, but a large part also
derives from the evolving nature of K-12
education. As of the year 2000, many

schools must accommodate a broader
curriculum, reduced class sizes, and more
special programs, such as preschool,
special education, and English as a second
language, as well as new technology. All of
these developments have generated the
need for significant additions to and
reconfigurations of existing facilities.

Continuing demand for additions and
reconfigurations is inevitable, because
schools must continue to evolve as
education evolves. Schools constitute one
of the building types whose built
environment has a direct impact on the
quality of the functions they
accommodate—in this case, teaching,
learning, and related activities. Thus, for as
long as educating our young is a central
issue in society, the planning, design,
construction, and operation of schools will
be an essential and challenging task.

THE LEARNING PROCESS

Probably the most important issue that
school designers (and their clients) must
understand is how the physical
environment relates to and can support
the learning process. As a child grows, he
or she typically learns in different ways,
and the physical environment of the
school should reflect this characteristic.
This book is based on a strong conviction
that the physical environment has a direct
impact on the educational process. A well-
designed environment can help stimulate
and support teaching, whereas a poorly
designed school can inhibit learning.
Unfortunately, although some experienced
design professionals understand the
interrelationship, there has been too little
written on this topic directly for the
design professions.



PREDESIGN

DEVELOPMENTAL GUIDEPOSTS FOR CHILDREN AND ADOLESCENTS

Physical Emotional

Early Childhood ® Body growth slows, more adult e Tend to fear imaginary or anticipated dangers.

(ages 3-5) proportions develop. e Crying and tantrums diminish, anger can be
* At 6, neural development 90% complete. expressed in words (often by threatening or yelling).
e From 4 to 8 years, lymphoid development ® Anger directed at cause of frustration, retained for

increases from 40% to 90%. longer periods of time, but 4-year-olds begin to seek

* Most children farsighted. ways to hide it from others.
* Muscle development begins at 4 years, e Channeling anger and frustration is important.

but larger muscles dominate.

Middle Childhood Apparent difference between growth rate ® é-year-olds begin to assert independence and

(ages 6-9) of girls and boys (girls closer to end demonstrate confidence.

growth states, boys taller and heavier). 6-year-olds fear the supernatural.

Nearsightedness may begin to develop at ® 7-year-olds are more stable, narcissistic, polite,

8 years. responsive, empathetic, less aggressive and can draw
6-year-olds use whole bodies for activities ~ connections between cause and effect.

and large muscles are more developed, 8-year-olds demonstrate greater independence,
7-year-olds more cautious and show ease  vacillate between moods, and begin to sense how
with fine motor skills, 8-year-olds develop ~ others feel toward them.

fine motor skills and increased attention ~ ® 7- and 8-year-olds discover some of their limitations

spans. and may hesitate to try new tasks, but 8-year-olds
* Nervous habits begin to appear at age 7. seek to create an external image of competence and
confidence.
Late Childhood * More resistance to disease. ® Fear exclusion from peers.

Steady increases in body measurements:  ® Prone to outbursts but try to control them.

height and weight (girls more than boys), 10-year-olds mild tempered, seek reassurance from

and muscle growth. others, anger comes and goes quickly.

Have fine motor skills. 10-year-olds most afraid of heights and dark.

May feel uncomfortable with 11-year-olds fear school, friends, for parents’ welfare,

scrutiny. strange animals, threatening world events; are more

Many girls begin showing signs of puberty.  easily angered, often resulting in physical violence,
but can control outbursts more appropriately.

(ages 9-11)

Early Adolescence Enter pubescence, puberty, and Emotions vacillate, responses are inconsistent.
(ages 12-14) postpubescence. 12-year-olds may develop a derogatory sense of
Activated primary and secondary sex humor to control emotions.
characteristics. 13-year-olds withdraw from others, tending toward
secrecy and sullenness.
¢ 14-year-olds use derogatory humor as defense and
primary form of communication.

Late Adolescence  ® Height and weight stabilize. e Feel restrained or controlled by adults.
(ages 15-18) e Girls generally physically mature by 18, ¢ Have insecure self-image, may fear inadequacy.
boys by 19. e Focus attention on opposite sex or close peers.
L]

Feel challenged to find comfortable self-image.




The Learning Process

Social Linguistic
* Begin to understand concept of taking turns and tend to * Age 3: 600 to 1,000 words, simple sentences.
imitate adults. ® Age 4: 1,100 to 1,600 words, good syntax, plurals
e 4-year-olds prefer to spend time playing and cooperating used, fluency improves, 4-, 5-, and 6-word sentences,
with others and can pick up social cues from surroundings. 3- to 4-syllable phrases.
® 5-year-olds prefer to play with others. ® Age 5: 1,500 words, nearly perfect syntax, fluency with
* May create imaginary playmates if deprived of contact multisyllabic words, 5- to 6-word complete compound
with other children, but most will outgrow these playmates or complex sentences.
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’ 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.

e |f uncomfortable with adulthood, may withdraw to former
behaviors.




PREDESIGN

A A successful teaching
environment still begins with
the relationship of a good
teacher with his or her
students.

A

There has, of course, been a great deal
of research on how children learn, and
one of the most common references is
Benjamin S. Bloom’s Taxonomy of
Educational Objectives (1956). Although
there is continuing debate about some
aspects of this taxonomy, it provides
useful background for programming any
school. Information drawn from this
important work is included in the table
on pages 2-3. Bloom’s work has been
fundamental in planning the educational
programming for each age group. It has

also helped to move school planning away

from the rigid standard classrooms that

The architect who designs a school
building cannot think only in terms of
shelter, or blueprints, or brick and
stone and steel. [The architect] must
think about the individuals who will
use the building. [The architect] must
think about the job the building
should help to do: 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)

dominated school design eatlier in the
century. Rooms and furniture scaled to
the children, more flexible classroom
configurations, and many other physical
changes have been adopted to reflect the
changes that have been incorporated in
educational programming.

More recently other theories have also
stimulated changes in school design. One
of the most influential is Howard
Gardner’s theory of multiple intelligences.
Within this theory, intelligence is defined
as the ability to solve real-world problems
or to do something valued within one’s
culture. Gardner originally identified
seven distinct types of intelligence, or
styles of learning, which are outlined on
the facing table, but he has recently
expanded his list with two more.



In Gardner’s theory, all seven (or nine)
forms of intelligence are equally valuable
and viable. Most school curricula,
however, favor certain styles of learning
over others. In the United States a bias
toward verbal/linguistic and logical/

The Learning Process

mathematical intelligences has influenced
the planning, design, and equipping of
American schools. Yet if a student’s
strength is artistic, the classroom and
teaching can be adapted to make art the
door to learning.

SEVEN INTELLIGENCES

Type

Linguistic Intelligence
“The Word Player”

Likes To

Read
Write
Tell stories

Develops Related Skills

Memorizing names, places,
dates, and trivia

Learns Best By

Saying, hearing, and
seeing words

Logical/Mathematical
Intellegence
“The Questioner”

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

Math

Reasoning
Logic

Problem solving

Categorizing

Classifying

Working with abstract
patterns/relationships

Spatial Intelligence
“The Visualizer”

Draw, build, design, and
create things

Daydream

Look at pictures/slides

Watch movies

Play with machines

Imagining things
Sensing changes
Reading maps, charts

Visualizing

Dreaming

Using the mind’s eye
Working with colors/pictures

Musical Intelligence Sing, hum tunes Picking up sounds Rhythm
"The Music Lover” Listen to music Remembering melodies Melody
Play an instrument Noticing pitches/rhythms Music
Respond to music Keeping time
Bodily/Kinesthetic Move around Physical activities Touching
Intelligence Touch and talk (sports/dance/acting) Moving
“The Mover” Use body language Crafts Interacting with space

Processing knowledge through
bodily sensations

“The Individual”

Pursue own interests

Focusing inward on

feelings/dreams
Following instincts
Pursuing interests/goals
Being original

Interpersonal Intelligence Have lots of friends Understanding people Sharing
“The Socializer” Talk to people Leading others Comparing
Join groups Organizing Relating
Communicating Cooperating
Manipulating Interviewing
Mediating conflicts
Intrapersonal Intelligence Work alone Understanding self Working alone

Individualized projects
Self-paced instruction
Having own space
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This theory does not mean teaching every
lesson in seven (or nine) 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 suggests 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
other 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 reinforces 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.

Many teachers, as well as a growing
number of schools, are using this
approach. The August 1997 issue of
School Planning & Management described
a renovation program at the Saltonstall
School in Salem, Massachusetts. 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 verbally, spatially, musically,

and logically.” Instead of having one
electrical outlet on a wall, the
classrooms were wired to support
computers, VCRs, a listening center,
an overhead projector, and other such
equipment.

* The renovation priorities were ranked
by their impact on learning. Money
was shifted from a number of typical
building renovation 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 number of activities that
supported students with high spatial
and kinesthetic intelligence.

* Multipurpose spaces were created to
permit flexible teaching areas. Even
the auditorium has no fixed seating.

¢ Balconies off classrooms were used as
teaching areas for weather and science
topics.

e 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
important learning skill.

Whether Gardner’s multiple intelligences
theory or other theories are applied to
school design, it is clear that the physical
environment should reinforce the
educational program. No fixed classroom
environment will do the job properly.
Training materials for teachers also
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) The classroom has evolved
from the rigid seating plan
illustrated in the 1915
predecessor to this book,
Modern School. (Courtesy of
HMFH Architects.)

) The more flexible settings
favored today all too often
have to be created within
minimally renovated versions
of the 1915 example above.
East Boston Early Education
Center, East Boston,
Massachusetts. HMFH
Architects, Inc.
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reinforce the relationship of the
classroom’s physical environment to the
learning process. For example, the
materials used by the national program
Teach for America make the following
recommendations:

* An open, stimulating environment is
one that invites students to explore
and participate, [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, teacher can circulate easily
among the students, etc.).

* Organize students [if you use assigned
seating] into heterogeneous groups for
cooperative 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 create different opportunities
for students to sit up straight, stand,
lean, lounge, etc. Some teachers use
beanbags or carpets to provide
alternative spaces for students.

* 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 opportunity to focus
your students on their academic 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 7 School, 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 classroom—or it doesn’t work at all;
that education may be about teaching
and teachers, but really it is about
learning and kids; and that education
reform may be for a// kids, but really it
is for the majority of kids in every class
who are doing just adequately or
worse.”

SCHOOL PROGRAMMING AND
PLANNING GUIDELINES

Opver the years, most state departments of
education, as well as many organizations,
have developed standards to guide the
planning, design, and construction of
school facilities. These standards vary,
reflecting the learning process and
curricula for different age groups as well
as for children with special needs. It is
not possible to cover every variation in
these planning standards; rather, this
chapter introduces representative program
guidelines for the eight most common
types of school:

* Kindergarten and Preschool

* Elementary School

* Middle (or Junior High) School

* High School

¢ Special Needs Schools (for children

who are physically or emotionally

disabled, blind, deaf, etc.)
¢ Vocational School

¢ Selective Academic and Magnet

Schools
* Boarding Schools



This book does not make many
distinctions between public and private
schools. Although many private and
parochial schools are not subject to the
same regulations as public schools, most
are trying to accomplish the same
mission. Therefore, it is assumed here
that the guidelines developed for public
education are relevant to most other
schools as well.

Kindergarten and Other Early
Childhood Programs

Introduction

Kindergarten typically is a child’s first
introduction to school or a transition
from another preschool program: nursery
school, Head Start, certain forms of day
care, or any of the many other types of
early childhood programs. In most school
systems children enter this program at age
5 or 6, but a growing number of states
are mandating early childhood programs
for younger ages.

Kindergarten generally is defined as a
form of preschool education in which
children are taught through creative play,
social contacts, and natural expression.
The concept was originated in Germany
in 1837 by Fredrich Froebel;
kindergarten, “child’s garden,” was based
on the idea that children’s play was
significant. Froebel employed games,
songs, and stories to address the needs of
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<« The entire school
environment should play a
role in the learning process.
Margaret Shadick Cyert
Center for Early Education,
Carnegie Mellon University,
Pittsburgh, Pennsylvania.
Perkins Eastman Architects.

children (at that time generally ages 3 to
7). The kindergarten served as a
transitional stage from home to school,
often a child’s first formal learning
experience. In 1861, American educator
Elizabeth Palmer Peabody opened the
first kindergartens 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
kindergarten was often his or her first

The first step of a child’s education life must, above all, be an easy one. This
means a kindergarten room that welcomes, encourages, 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 attention. 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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Typical Kindergarten and Regular Instruction Classrooms
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A Early childhood program
and kindergarten spaces
typically are larger, more
flexible, and able to
accommodate far more
storage than the rooms
designed for older
students. The Stanwich
School, Greenwich,
Connecticut. Perkins
Eastman Architects.
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formal learning experience away from
home, but today more children have been
exposed to other forms of preschool
programs or child care. Thus, the issue of
separation from home and parents must
be considered, as well as the transition to
a group social environment made up
mostly of faces the child does not know.
Since the early 1950s and 1960s
neighborhood schools, often within a
short walk of home, were replaced by
central school districts and complex
busing networks to collect children from
many neighborhoods. In recent years
many school districts began to reverse
districting concepts, particularly at the

elementary school level, and focus 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 features associated with
home, as well as school, are considered in
developing an appropriate transitional
setting. The type, size, scale, and variety
of more public and private spaces
underlie appropriate design and planning.




Much like a house, containing public
spaces (living room, parlor, foyer, family
room) and more private spaces (kitchen,
upstairs bedrooms, bathrooms, etc.), 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 of
children in kindergarten programs ranges
from 4 to 6 years.

In 1991, as part of a Newsweek search
for the “10 Best Schools in the World,”
the early childhood programs developed
in Reggio Emilia, Italy, were identified as
exemplary. 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 programs have
been operating for about 25 years, since
the enactment of legislation requiring a
free education to be accesible to children
ages 3 to 6. This law was followed in
1971 by additional legislation establishing
infant/toddler programs.

In the community of Reggio Emilia,
with some 130,000 inhabitants, results
have generated international interest in
early childhood education programs. The
Reggio approach is built on the creation
of conditions for learning that encourage
a child’s construction of “his or her own
powers of thinking through the synthesis
of all the expressive, communicative and
cognitive langauges” (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 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
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support creative learning. The following
are key principles of the Reggio Emilia
approach:

e Environment as third teacher—a belief
that the environment should play an
equal role to that of the teacher. The
environment must not only be flexible
and adaptable 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 reflect 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 known interests (e.g.,
puddles, shadows, dinosaurs, etc.).
Teachers devise specific projects,
provide needed materials, and offer
possibilities for parent/community
support and involvement. The
environment should support the
spontaneous development of projects
and the needs of planned projects, as
well as the demands of changing
curricula and educational practices.

o Multiple forms of representation/
exploration—graphic arts are
integrated as tools for cognitive,
linguistic, and social development.

11
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) Collaborative small- and
large-group work is an
important part of the early
childhood learning
process. Margaret Shadick
Cyert Center for Early
Education, Pittsburgh,
Pennsylvania. Perkins
Eastman Architects.
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<« Like a third teacher, the
classroom environment
should be stimulating,
surprising, and comfortable.
Margaret Shadick Cyert
Center for Early Education,
Pittsburgh, Pennsylvania.
Perkins Eastman Architects.




The presentation of concepts and
hypotheses in multiple forms of
representation, such as print, art,
construction, drama, music,
puppetry, and shadow and light play,
is essential. The environment should
be able to provide impromptu
settings as well as the specific
equipment, space, or furnishings

needed.
* Collaborative small and large group

work—considered valuable and
necessary to advance cognitive
development. Children are encouraged
to dialogue, critique, compare,
negotiate, hypothesize, and problem
solve through group activities.
Multiple perspectives promote both a
sense of group membership 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 expertise to the
children. They carefully listen,
observe, and document the children’s
work and the growth of their
classroom community. 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
regulatory departments—is the National
Association for the Education of Young
Children (NAEYC) in Washington, D.C.
NAEYC issues the most widely used
accreditation standards for programs for
children ages 0 to 8 years, which are often
higher than state licensing standards.

Among the general goals that all early
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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.

e Provide a variety of settings for work-
in-progress.

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

* Make strong connections between the
indoors and the outdoors; above all,
use daylighting as much as possible.

e Connect spaces to promote
communication, orientation, and
flexible programming and staffing.

* Build in flexibility of space to
accommodate evolving teaching
practices.

* Create a distinctive, pleasing entrance.

A Not all learning takes
place in the classroom.
Tenderloin Community
School, San Francisco,
California. (Photograph by
Ethan Kaplan, courtesy of
Esto Photographics.)

13
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* Day special attention to the scale and
height of typical elements such as
windows, doors, doorknobs/pulls,
sinks, toilets, counters, furnishings,
mirrors, steps, shelving/storage, light
switches, towel dispensers, and other
accessories.

Access to kindergarten programs typically
is through the public elementary school
system but there are many other options,
such as child-care centers, day schools,
and private elementary schools.
Minimum space standards for early
childhood education and kindergarten
programs have historically been
determined by state regulation, often by
the Department of Public Welfare for
child-care centers and day schools or by
the Department of Education for
programs that are components of the
public schools. Most minimum space
standards are based on a square-foot
allowance per child, but these standards
can vary from state to state.

Criteria for high-quality early
childhood programs.

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 indoors per child
and a minimum of 75 sq ft of play
space outdoors per child. Program staff
have access to the designated space and
sufficient time to prepare the
environment 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.

e The space for children (three years and
older) is arranged to facilitate a variety
of small group/or individual activities
including block building,
sociodramatic play, art, music, science,
math, manipulatives, and quiet
reading and writing. Other activities
such as sand play and woodworking
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 furniture is provided
so nonwalkers can pull themselves up
or balance themselves while walking.
School-age children are provided
separate space arranged to facilitate a
variety of age-appropriate activities
and permit sustained work on projects.

 Age-appropriate materials and
equipment of sufficient quantity,
variety, and durability 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 for children to store
their personal belongings are provided.

e Private areas are available indoors and
outdoors 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
surfaces, 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
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* 75 to 100 sq ft/child for outdoor
activity space

(This area does not typically include

staff workspace, administrative offices,

storage areas, toilet areas, etc.)

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, fewer 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

bathroom, a secure place for staff to attention spans, more supervision required
store their personal belongings, and an by staff, and an increase in aimless,
administrative area that is separated random behavior. Thus, some current
from the children’s areas for planning experts recommend the following:

or preparing materials.

For projects involving renovation, state RECOMMENDED MINIMUM SPACE
guidelines rarely acknowledge the REQUIREMENTS
difficulties inherent in adapting older

buildings. It is very important to review Direct activity/classroom

i space 42 sq ft/child
local bulldlng.codes for new and Staff support/storage 38 sq ft/child
renovated projects. Common space
amendments/issues that should be given Observation space 9 sq ft/child

special attention include the following: (often used by parents

. . or staff)
° Nun-lbf.:r of exits and travel distance Subtotal assignable 89 sq ft/child
restrictions space
* Special emergency lighting Nonassignable space, 20 sq ft/child
. “multiplier”*
requirements
. Total facility space/ 109 sq ft/child
¢ Number of floors and/or maximum child ysp q
distance above grade Outdoor activity 75-200 sq ft/child
space

* Types of special locking permitted

*The multiplier is applied to the program
area to account for circulation, wall thickness,
miscellaneous support spaces, and so forth,
but may not include adequate space for
mechanical/electrical equipment depending

* 35 to 50 usable sq ft/child for indoor on the system selected. Source: Campus
Child Care News 11(1) (January 1996).

e Separations from other uses, if in a
mixed-use building/complex.

Typical space guidelines are as follows:

activity/classroom space

15
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INDOOR
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OUTDOOR
ACTIVITY

OUTDOOR ACTIVITY

INDOOR
ACTIVITY

SUPPORT

A Plan organization:

Cluster model; organized around open play space

Focus is to the interior.
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A Plan organization:

Cluster model; organized around common services and corridor

Focus is to the outdoors.

Outdoor activities

The amount of recommended space

for outdoor activity/play can vary
significantly. It is best to provide at least
the minimum required space, rather than
no outside space at all. Compensation for
lack of outdoor space with additional
indoor activity space, in equal proportion
to the outdoor requirement, is acceptable.
Given the constraints of building sites,
particularly in urban or inner-city
locations, outdoor space may not be
possible. In such situations, designers
must find inventive solutions for access to

fresh air and sunlight. Any outdoor space,
however small, can be important,
providing release to the children, and
offering a broad range of educational
opportunities, even if not satisfying
requirements for an outdoor area.

Sample program

As mentioned earlier, 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.
Following is a sample facility program,



INDOOR
ACTIVITY

seeorr || | I

A Plan organization:
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SUPPORT

SHARED
ACTIVITY

OUTDOOR

ACTIVITY OUTDOOR

ACTIVITY

SHARED
ACTIVITY

A Plan organization:
Hybrid linear; organized along a complex spine
made up of a series of activity/play spaces.

Linear model; organized along an interior spine.
Focus to the outdoors and covered porches at each classroom.

assumed for 100 children, and a list of
typical spaces and design issues for
consideration (Early Childhood Regional
Magnet School Proposal, developed for the
Connecticut communities of New Britain,
Farmington, Newington, Plainville, and
Southhampton in collaboration with the
Capital Region Education Council, the
School of Education of Central

Connecticut State University, and local
education and regional human service
agencies). With facilities of significantly
larger size than shown in this example,
consideration should be given to creating
smaller clusters of classrooms organized
around shared activities that can be
arranged to create a sense of multiple
neighborhoods or houses.

17
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SPACES IN SAMPLE FACILITY PROGRAM*

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) 4,000
(classroom area includes storage, cubbies, kitchen, etc.)
Classroom bathrooms (5 @ 80 sq ft each) 400
Central activity/dining area 1500
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. @ 1.2 1,760
Total Facility Program 10,570 sq ft
(average @ =106 sq ft/child)

*Kindergarten program for 100 children

Typical planning/program
standards and alternatives

Parking and drop-off

* Review of applicable local zoning
regulations regarding parking, often
based on ratio of spaces to

children/staff.

¢ Adequate drop-off/pickup space at the
beginning and end of each day for
buses and parents who drive their
own children. 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

e Welcoming, spacious area with
adequate seating and places for
informal visiting.

* Large enough to accommodate small

groups of children and adults.
e Well heated/cooled.
* Often the place where children

exhibit the signs of anxiety over
separation from parents.




¢ Display areas for bulletins/flyers and
artwork/children’s projects at both
adults” and children’s eye level.

¢ Close to administrative area to
provide security and accommodate
parent-teacher/administrator
meetings.

Administrative space
¢ Located near entrance for easy access
by families and for view of main
entrance.

* Administrative offices as required;
director’s office with adequate space
for small meeting table.

¢ Staff mailboxes.

* Small meeting room.

e Space for records storage/supplies.

e Space for a small quiet room/first aid
room.

¢ Staff workroom/break area with
bathroom.

Corridors/transition spaces
* Viewed as extensions of activity space.

* Avoid long, straight hallways; provide
nooks and alcoves for sitting, play,
and display.

e Provide space for wall/ceiling-hung
projects, display cases for various art
objects.

* Open corridor spaces with interior
glass windows looking into adja-
cent classroom/activity spaces; take
advantage of borrowed natural

light.

* Avoid designing corridors so they
have no other use but circulation.

* Use carpeting or other acoustic
materials to reduce noise.
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Classrooms

* A good class size is approximately 20
children per classroom.

e Select materials/finishes to help
reduce noise (think in terms of 20
children at active play).

* Create areas for distinct activities
(e.g., group meetings, quiet individual
concentration, laboratory/semiactive
spaces, workshop/studio spaces for
art, drama, blocks, games, etc.). These
areas are best created through the use
of moveable furnishings, 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.

e Provide a soft living-room-like area
for visiting/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 between classrooms or within
classrooms; allow for adult assistance.

* Provide for display of plants/objects.

e 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 cabinets.

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

19
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If possible, lower sills of windows to
within 18 to 24 in. above the floor, to
conform to a child’s scale.

Provide ample daylight, with good
shade/blind control for nap and quiet
activity time.

Provide flexible lighting levels to
accommodate various activity moods.

Provide bulletin/display boards for
children 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-accessible fixtures.

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

Provide areas/closets for storage of
supplies, games, nap mats/blankets, etc.

Provide a quiet room/area, possibly
shared by adjacent classrooms for
disruptive children or for individual
play.

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

Art studio
* Ample natural light, with good

shade/blind control.

* Bulletin boards/display boards/display

shelving for children and adults.

* Separate kiln room if ceramics work is

part of the program.

e Large library-like tables to support

individual and group work.

Ample storage for art supplies.

Sensible finishes for easy cleanup after
art activities.

Extra-deep sinks for both children

and adults within the art studio.

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/parent
consultation.)

Observation space positioned to
observe child-child and child-teacher
interaction, often within the
classroom. (Such spaces are typically
provided in early childhood or day-
care facilities, usually not in pre-K or
kindergarten).

Isolate acoustically to allow for
discussion of classroom behavior.

Consider one-way mirrored glass to
conceal identity of observers,
particularly when parents are included
in group.

May be a space shared by classrooms;
useful as quiet activity room if also
accessible from classroom.

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

Entry/exit should be possible 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,.
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<« Art studio with ceramics program.
Margaret Shadick Cyert Center for Early
Education, Pittsburgh, Pennsylvania.
Perkins Eastman Architects.

) In some early childhood and
kindergarten facilities observation/
consultation space may be a program
element. Margaret Shadick Cyert
Center for Early Education, Pittsburgh,
Pennsylvania. Perkins Eastman
Architects
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* Arrange space to allow for display
cooking; try to maintain free sight
lines through the kitchen space.

* Provide adequate ventilation.

Communication systems

e 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 communication
from classroom to classroom.

e FEach classroom should have a
computer work area.

* Provide multiple electrical outlets in
classroom/activity areas for a range of
equipment. Consider specifying child-
proof outlets.

* Provide data outlets at
administrative/staff work areas.

Handicapped accessibility

* Design for full accessibility for
children and staff; consider automatic
entry doors at the main entrance.

* Consider accessibility issues
influenced by a child’s scale (see the
following section on toilet facilities).

* Provide ramps at any stairs or
platform areas.

* Consider accessibility at classroom
kitchen sink areas for both adults and
children.

e Consider clearances in furnished
areas, particularly classrooms and
dining areas, for appropriate
wheelchair maneuvering space.

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
accessibility; do not use a typical 17
in. high fixture; provide lowered grab
bars at a standard 15 in. high
fixture.

Provide locked storage cabinets for
cleaning 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 exploring; trees, rocks, small hills
for running, 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 interlocking resilient matting



beneath climbing/swinging
equipment; avoid gravel!

* Provide varied outdoor lighting
conditions; use shade structures.

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

Indoor activity spaces

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. Subdividing 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
instructor supervision. Observation of
preschool children at play suggests that
there is a tendency for them to cluster
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into small groups of less than five, with a
mean of about two children. If activity
areas are sized for two to five children
and an instructor, they should range
between 40 and 60 sq ft each. In
addition, space should be provided either
within the classroom or in a nearby area
to allow for an entire class to meet as a
single group. The following are simple
suggestions for creating activity pockets:

e 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
number of activity areas created with
permanent 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
storage and display cabinets can be
used to define edges.

< Safe outdoor play areas
are an essential program

element. Berkley Community

School, Berkley,
Massachusetts. Earl R.

Flansburgh + Associates, Inc.

(Photograph by Wheeler
Photographics.)
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) 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.
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Other furnishings can also be used to
define 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 area.

* Color, lighting, other material
changes can be used to further
enhance the articulation of pockets.

For activity areas to function, they must
contain all of the resources required to
support the intended activity. All
supplies, work surfaces, materials, storage,
audiovisual equipment, and required
power souces 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
supports the play of one child as a place
for refuge or solitary activity.

Personalization, display, and storage.
Providing inventive and creative ways to
display the work and projects of the
children is essential 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 display 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 designed
for viewing by both adults and children.
Appropriate lighting should emphasize the
displays and should be adjustable in both

position and intensity. The following are

School Programming and Planning Guidelines

< Display wall/system
common activity corridor.
Margaret Shadick Cyert
Center for Early Education,
Pittsburgh, Pennsylvania.
Perkins Eastman Architects.

suggestions for display spaces:

Picture rails or shelves along walls.
Particular 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 artwork/projects.

Windowsills or areas in front of
windows where natural light and the
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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 varied
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 experience 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
designed for children to the ubiquitous
primary colors. Research has suggested
that bright red hues create excitement,
and deep purples and greens are
stabilizing and soothing. Yellow, 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, advocates this
approach because, he believes, the
environment should not compete with
the artwork and projects of the children.
Moreover, it does not overstimulate the
children. A neutral background allows
the environment 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.

Light, both natural and artificial, must
be carefully planned. Varied lighting not
only adds to the interest of the

environment, but also provides options
for creating moods, supporting different
activities, and learning. Daylighting may
be a significant part of the education
curriculum. Through observation of the
sun, children can begin to understand
the passage 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
sundials all help to connect sunlight
with the children’s daily lives.

The Elementary School

Elementary schools typically are defined
as including grades 1 through 5 or,
sometimes, grade 6. The program criteria
set here for grades 1 through 5 can also
be used for grade 6, if included in the
elementary program. Elementary schools
often also include prekindergarten and
kindergarten.

Major program elements

The program elements of an elementary

school can be categorized in three major

areas:

1. Classrooms: general purpose
classrooms, special education
classrooms

2. Specialized program areas: music
room, science room, art room,
computer lab, gymnasium, cafeteria,
auditorium, library

3. Administrative and resource areas:
general office, principal’s office,
guidance office, nurse’s office, faculty
room, teachers” resource room,
specialized resource areas for
remediation

It is these three areas that determine the
net square footage needed for an
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< Many new elementary
schools have to be built on
tight urban sites. Agassiz
Elementary School,
Cambridge, Massachusetts.
HMFH Architects.

<« Crow Island School in
Winnetka, lllinois, is
considered by many as the
first modern elementary
school. It became the
model for the large postwar
school building boom.
Perkins, Wheeler & Will
with Eliel & Eero Saarinen.
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elementary school. However, the amount
of square footage dedicated to each of
these categories can vary greatly from
building to building. The number of
classrooms is dependent on class size, the
applicable standards, and the enrollment
projections for each grade level. The
amount of square footage dedicated to
specialized program areas is somewhat
discretionary and depends on how many
special programs will be offered. The
number of such programs depends, in
turn, on the operating budget, the size of
the student body, and other factors.
However, many school spaces are
designed with shared functions, such as
one single space used for gymnasium,
auditorium, and cafeteria. The special
program areas should not be considered
in computing the student capacity of an
elementary school. In elementary schools,
classroom space determines school
capacity. Administration and resource
areas are programmed on a school-by-
school basis and are dependent on
staffing, operating budgets, and other
factors. Typical space standards for each
of these categories are discussed in the

following paragraphs.

Net-to-gross calculations.
Final programs in most schools will vary
because of differences in curriculum, class

TYPICAL SCHOOL SIZES

School GSF/ Student
Elementary 108
Middle 156
High 175

Source: Learning by Design '99. "Planning a
School,” 1999.

size, the efficiency of the plan, and many
other factors. The AIA has compiled a
schedule of typical school sizes by gross
sq ft per student for national use, as
shown in the table above.

Gross square feet (GSF) or gross
building area, is the entire area of the
plan of the school building, including
interior and exterior walls, corridors,
stairwells, mechanical rooms, and so on.
Net sq ft (NSF) refers to the net usable
area of specific program elements. 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 useable
space within its four walls.

The GSF area per student will vary
depending on the number of students in
the design population. As the student
population decreases, the GSF-per-student
factor typically increases. Conversely, an
increase in the number of students allows
for greater economy and a smaller GSF per

TYPICAL MINIMUM CLASSROOM SIZES, ELEMENTARY SCHOOLS

State Requirements

New York The minimum standard for an elementary classroom is 770 NSF, based
on 27 students.

California Grades 1 through 12 require not less than 960 NSF, or an equivalent
space that provides not less than 30 sq ft per student.

Virginia Requires 975 sq ft for first grade and 800 sq ft for grades 2 through 5.

Florida Recommends 25 students per classroom for grades 1 through 3, at a

range of 36 to 40 NSF per student, and 28 students per classroom for
grades 4 through 6, at a range of 30 to 34 NSF per student.
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SIZE REQUIREMENTS FOR SPECIAL EDUCATION CLASSROOMS

Requirements

A 770 NSF classroom is sized for a maximum pupil capacity of 12
students, whereas a classroom size of 450 NSF accommodates a

Self-contained classrooms for 10 students are sized at 750 sq ft.

Self-contained special education classrooms are sized for 10 students

State
New York
maximum capacity of 6 students.
Virginia
Florida
at a range of 90 to 100 NSF per student.

student. It is also important to note that
these GSF numbers are for new
construction only. Additions to existing
schools tend to be less efficient;
furthermore, the planning of the original
school probably did not consider current
teaching methodologies and technology,
requirements of the Americans with
Disabilities Act (ADA), and other
infrastructure needs.

Classrooms

For general-purpose classrooms, it is
typical to size rooms for approximately 28
students. Note that most schools attempt
to keep the number of students per
classroom lower than this, usually 22 to 24
students. Nonetheless, unless otherwise
established, it is prudent to design for 28
to make up for population growth,
unbalanced section sizes, and similar
contingencies. Classroom sizes typically
range from 750 to 1,000 NSE Many states
have minimum standards for classroom
size. Examples are given in the table at the
bottom of page 28. The larger the
classroom the better. Elementary-age
students need to sit either at individual
tables and chairs or at group tables.
Project areas within the classroom are also
needed, which may include areas for

science, computer clusters, and other
equipment-intensive spaces. In addition,
adequate space must be allowed for
classroom materials and student storage.
Storage should be sized for coats as well
as the popularly used backpacks. Most
elementary schools do not have lockers
in corridors, so storage areas must be
accommodated within the classroom.
Special education classrooms typically
are sized to be the same or half the size
of general classrooms so as to allow
flexibility in the use of space over time.
However, the capacity of these rooms is
considerably lower (see the table above).

Specialized program areas

The quantity of specialized program areas
is determined by the offerings at the
school and varies from school to school.
In some cases multiple functions can be
accommodated in a single space, such as
a cafeteria/auditorium or a science/art
room. Basic sizes for each of these spaces
are shown in the following lists:

850-1,000 sq ft
1,000-1,400 sq ft

Music room

Science room

Art room 1,000-1,400 sq ft
Computer lab 1,000-1,400 sq ft
Gymnasium 36 ft x 52 ft—45 ft x 70 ft'

"The smaller dimensions are the minimum in New York, the larger the minimum in Virginia. Note
that locker rooms typically are not provided at the elementary level.
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Auditorium School capacity
x 50% x 7sq ft'
Library 900-1,200 sq ft*

Dining Room School capacity

x 50% x 12 sq ft’

Kitchen Depends on food
program and
equipment

Gymnatorium

auditorium standards

Administrative and resource areas
Requirements for administrative and
resource areas are as follows:

Administration

Work area 600 sq ft'
Waiting area 200 sq ft
Principal’s office 250 sq ft
Guidance 150 sq ft per

counselor plus
waiting area, if

clustered
Student health
Nurse’s office 150 sq ft
Exam room 80 sq ft
Waiting area 200 sq ft
Rest area 150 sq ft
Toilet room 80 sq ft
Faculty
Faculty room 600 sq ft

Teachers’ resource 600 sq ft
area

Specialized resource 450 sq ft
rooms for remediation

Full gym plus stage;
combined gym and

Planning principles
An elementary school can be configured
any number of ways. Following are a few
points that should be considered in
planning a school:
e Cafeterias/kitchens need service
access.

¢ Auditoriums need service access.

* The general office and principal’s
office should be located near the
building’s primary entrance.

e Specialized program areas are shared
by all students and tend to be
centralized in the building plan.

e It is best to break down the scale of
large-capacity elementary schools by
creating wings, pods, or other
identifiable program areas.

e Fire stairs are the primary means for
vertical transportation in almost all
schools. Therefore, these stairs should
be designed wider than may be
necessary by code and should provide
for at least two classes using the stairs
simultaneously, moving in opposite
directions (5 to 7 ft stair width is
common). Because stairs are the
predominant means of vertical
circulation, most schools should not
be planned at more than two to three
stories. Typically, elevators are
provided only to serve people with
disabilities and staff members, and for
moving materials. Elevator cab sizes
are too small to keep a class together

while moving through the building.

* Typically, the younger grades are kept
at the ground-floor level. In some

'Based on seating half of the school’s capacity. *Virginia minimum is 750 sq ft plus 2 sq ft times total
. .. 3 . 4

enrollment, in addition to stack space. "Based on two lunch sessions. “Based on a three-person office

with file area. Can also serve as faculty dining room when adjacent to student dining room.



states kindergarten and first grade
classrooms must be located at grade.
It is common for these classrooms to
have direct access to play areas
without the children having to go
through school corridors.

e Many school buildings are designed
with more than one pair of toilet
facilities per floor so as to minimize
distances from classrooms.

¢ Elementary schools are community
facilities—cafeterias, auditoriums, and
gyms are commonly used after normal
school hours. Therefore, separate
entrances, security, and mechanical
zones should be considered.

The Middle School and Junior
High School

Introduction

The first middle school emerged as a
separate entity early in the twentieth
century. Middle schools were established
in many areas to provide a mix of

vocational and secondary education for
the majority of students who quit formal
schooling by grade 9.

School Programming and Planning Guidelines

Today the middle school is still
evolving for most school districts in the
United States. The middle school
experience is intended to provide a
transition from the self-contained,
nurturing environment of the elementary
school to the departmental configuration
of the high school. Students are
introduced to departmental teaching,
interdisciplinary teaching, flexible
scheduling, block scheduling,
collaborative learning, and flexible
groupings.

In the 1970s the majority of such
schools were “junior high schools,”
mainly including grades 7 to 9, but also
grades 5t0 9, 7 to 8, and 6 to 9. They
were conceived as the downward
extension of secondary education
organized by subjects and departments
(National Middle School Association,
summary 3).

Since the 1970s the middle school has
become the more common structure,
including grades 6 to 8, but also grades 5
to 8, 5 to 7, and 7 and 8. Middle schools
are based on the developmental needs
(social and academic) of young

< Zebulon Middle School,
Zebulon, North Carolina.
The Smith Sinnet Associates.
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adolescents, organized by interdisciplinary
teams, with flexible organizational
structures using varied teaching
approaches.

Much of the debate about middle
schools centers on the point at which a
child is able to adjust to the middle
school environment. “Middle level
education is the segment of schooling
that encompasses early adolescence, the
stage of life between the ages of 10 and
15” (Powderly, “A User’s Guide”). Fifth
graders, for example, are often
“simultaneously adjusting to publicity, an
increased capacity for abstract thought and
social changes with peers and authority
figures.” Young adolescents are dealing
with increased “size, concern about
appearance, interest in the opposite sex,
greater social consciousness and desire of
independence” (National Middle School
Association, summary 8). As introduced
in Bloom’s taxonomy at the beginning of
this chapter, the following are major

characteristics of the emerging adolescent:

* Becoming aware of increased physical
changes

* Organizing knowledge and concepts
into problem-solving strategies

¢ Learning new social/sex roles
* Developing friendships
* Gaining a sense of independence
* Developing a sense of morality and
values
The needs of young adolescents as a
group are as follows:
* Diversity (in experiencing teaching,
curriculum, and scheduling)
* Self-exploration and self-definition

* Meaningful participation in school
and community

e Positive social interaction with peers
and adults

* Physical activity
e Competence and achievement
e Structure and clear limits

Because of variation in the amount of
available space, differences in educational
philosophy, and other factors, there has
been a great range of responses to this age
group’s educational needs, in regard to
both space and curriculum. Moreover, the
rapid school-age growth in the 1990s has
reopened the question of the proper
response in hundreds of school districts.
In 1993 the grade configuration was as

follows:

Grades 5-8 1,223 schools (11%)
Grades 6-8 6,155 schools (55%)
Grades 7-8 2,412 schools (22%)
Grades 7-9 1,425 schools (13%)

This wide range of age groups and grade
configurations complicates the ability to
characterize the typical space standards
and physical characteristics of a middle
school. Thus, for the purposes of this
text, middle schools are defined as grades

6 through 8.

Program elements

The program elements of the a middle

school can be categorized into four major

areas:

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

2. Student resource centers: technology
center, music instruction area, flexible
laboratory space, art instruction room,
gymnasium, cafeteria, auditorium,
library, special use/club meeting
rooms, video technologies, and
exhibition space.



3. Teacher support areas: conference
rooms, common faculty (team
teaching) planning and workrooms,
faculty dining room, and adult toilet
and telephone rooms.

4. School administration: general offices
and waiting area, principal/assistant
principal’s suite, guidance, nurse,
custodial, and specialized resource
rooms for remediation.

The preceding list comprises the elements
of a middle school program. The square
footage of the building and incremental
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 enrollment
projections, teaching philosophy, special
interests (e.g., athletics, technology,
foreign languages), climate, preferred class
sizes, and financial resources.

Unfortunately, it is often the financial
stability of the school district and the
ability and desire of its community to
invest its tax resources that shape the final
program. In any event, most states concur
that, at a minimum, the school district
must provide the “fundamental
instruction spaces” necessary to
accommodate enrollment projections.
Typically, fundamental instruction spaces
include general classrooms, library, and
gymnasium spaces.

In the case of a middle school, 156 sq ft
per student is a reasonable planning
number for a student population ranging
from 500 to 700 students.

To deal with financial and other
constraints, many school programs
include large common areas that have
been developed to offer flexible and
multifunction opportunities within the
same space. Typically, the gymnasium,
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auditorium, and cafeteria are combined
in some fashion (sometimes for two of
these functions only). This savings in
construction cost must be weighed
against the appropriateness of the
resultant finishes, acoustic properties,
lighting, and scheduling for each of the
functions proposed in the multipurpose
space.

Classrooms

General-purpose classrooms typically are
designed to accommodate a maximum
of 28 students. The permitted
maximum number of students per
classroom may vary somewhat from
state to state. At the middle school level,
the typical average class size for both
new construction and building additions
ranges from 23 to 25 students. This
average allows for an increase in the
student population of 3 to 5 students
per classroom without requiring new
construction. Extra capacity within the
classroom can also accommodate varying
class sizes.

Flexibility in the middle school
classroom is critical. As discussed in a
following section, “Key Middle School
Design Issues,” the size, configuration,
and groupings of classrooms are among
the planning concepts most important to
the success of the increasingly popular
middle school teaming and house
methodology. Demountable partitions
may be used between pairs of classrooms.
A demountable wall is one of the
components that allow the middle school
program to offer block scheduling, team
teaching, flexible grouping, and an
integrated curriculum. The integration of
technology into the classroom is also
important in tailoring the net classroom
size to a specific school district.
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SPACE REQUIREMENTS FOR COMMON RESOURCE CENTERS, MIDDLE SCHOOLS

Typically

Program Element Required by Code NSF Range

Computer center No 850-1,200 (one per 250 students)

Music instruction No 850-1,200 (one per 250 students)

Laboratory spaces No 1,000-1,200 (one per 125 students)

Art instruction No 1,000-1,200 (one per 250 students)

Gymnasium Yes 3,500 (= one station) (one station per 250 students)

Cafeteria Yes School population X 50% X 10 sq ft (recommended) (provides two lunch
periods total)

Kitchen No Depends on food program and equipment; typically equal to one-third
the size of dining area

Auditorium No School capacity X 50% X 7 sq ft (recommended) (based on seating one
half of the school population)

Library Yes 10 sq ft per student (recommended)

Special use No 500-750 per use

Media/video center No 750-1,000

Exhibition/display No Standards developed on a school-by-school basis
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General classrooms in a middle school
typically range from 770 to 1,000 NSE The
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 size
and/or because they do not have to meet
state Departmen