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Introduction
The physical form of American schools began in the 19th century with
the one-room schoolhouse (Gulliford, 1984). The image of the school-
house was suggested by its name: a single-story volume under a
gabled roof. The structure's simple rectangular plan featured a cen-
tered doorway often crowned with a bell tower. The teacher's desk sat
opposite the door, facing students, backed by a chalkboard. Windows
in rows along either sidewall provided natural lighting and cross-venti-
lation.

This typical schoolhouse layout suggested the behavior of the educa-
tional activity within. The teacher, as the dispenser of knowledge,
assumed the focus. No students worked in groups around clustered
tables here. Columns and rows of desks defined a lecture/listen
approach, with the desk arrangement focusing attention on the
teacher and deterring students from other forms of interaction.

In the United Sates, schools grew in size as communities grew, but
from 1900 to 1950 the classroom underwent very little change
(Spring, 1993). Larger school buildings arranged the typical one-room
schoolhouse classroom into linear rows along corridors and other
school amenities, such as libraries and auditoriums, were added. Even
as a new understanding of learning and teaching methods was devel-
oping, however, the classroom remained essentially unchanged.

This monolithic classroom with its rows of desks became so canon-
ized that an entire industry of school furniture was created. Specific
grades had a schedule specifying the proper quantity and size of fur-
niture required, contributing to classrooms' dull consistency. During
this period, you could travel to almost any school throughout America
and find similar classroom environments.

The late 60s and early 70s was the era of the open classroom, the first
significant classroom development since the modern school was
invented (Barth, 1972). Educational theories on understanding how
children learned suggested that the school environment should pro-
mote social interaction at various levels. Eliminating individual class-
rooms, the open classroom design sought to let students freely
migrate into small working groups and participate in different learning
activities. It allowed teachers, normally isolated from one another, to
interact. The open classroom school intended to bring the school com-
munity together, but it failed, and many open classroom school buildings
still in use today have undergone extensive renovation to return to
traditional classroom designs. Open classrooms' failure was not caused
by misplaced motivations, since design ideas that unify school corn-
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The
Learning
Environment

munities are still sought. Rather, the open classroom school failed to rec-
ognize the disorder caused by visual distraction and noise, and the ter-
ritorial need for boundaries (Gump, 1987).

One hundred and fifty years ago, classrooms represented a common
teaching method. Today teaching methods have changed but, often,
the design of the classroom has remained static. An examination of
current learning styles and teaching methods suggests a new form of
learning environment characterized by different activity settings and
small group activities.

In order to experience healthy development, students require certain
needs to be met. Schoolagers require diversity, which entails different
opportunities for learning and different relationships with a variety of
people (Levin & Nolan, 2000). In a school that responds to its stu-
dents' need for diversity, one would not find students all doing the
same thing, at the same time, in similar rooms. One would not expect
to see students sitting in neat rows of desks, all facing teachers who
are lecturing or reading from textbooks. Instead, in responsive
schools, students and teachers would be engaged in different learning
activities in and out of the classroom. A variety of teaching methods
including small group work, lectures, learning by doing, individualized
assignments, and learning centers, would be used (Jacob, 1999).

While the school curriculum describes the intended courses-of-study, activ-
ities, and outcomes, much learning takes place outside the formal curricu-
lum. Educators describe this idea as incidental learning, which derives from
many sources, one of which is the physical environment of the school.

It is not hard to grasp the idea that a school building can and should
promote and even exemplify the idea that exploring and discovery is
an important part of obtaining knowledge. Activities within schools
have educational and social aspects, and both are an important part of
school life; it is not only the teaching spaces that serve to deliver the
curriculum, but those places where students spend free time, and
these too should receive attention.

People are becoming more aware that social areas in schools are
important (Baum & Valins, 1977). This concept goes beyond the tradi-
tional requirements of rooms in which students and teachers can
meet and eat, and it stems from the view that an overall atmosphere
should be created to help students identify with and feel ownership
of, the environment in which they study and play. Social space should
provide places for quiet contemplation and formal and informal play



Figure 1: Social Space: (Saturn School, Minneapolis)

(Figure 1). A variety of places are needed both inside and outside the
school where children can meet together in groups, sometimes small,
sometimes large. Such places need the physical characteristics that
convey welcome and promote the feeling of belonging and of owner-
ship.

Buildings and spaces convey messages reflecting the inner life, activ-
ities, and social values of the users. Characteristics like shape, color,
or arrangement help building users make vividly identified mental
images of the environment (Sanoff, 1994). People read these mes-
sages, make judgements, and act accordingly. Thus, specific environ-
ments can be evaluated according to the different interpretations of
the messages conveyed.

A school as a functional environment can be evaluated according to
how efficiently and flexibly space is organized, and how spaces facili-
tate adaptation to different uses, groups of users, particularly the
needs of adults and children with physical handicaps. These are not
simply technical issues; they should be considered relative to the
need for different types of social environments.

A school as a learning environment can be evaluated by how well
spaces foster the social and psychological conditions in which learning
is most likely to be successful. .

9



A school as a visual object can be evaluated along an aesthetic dimen-
sion. It can be stimulating both in terms of its intrinsic design and its
use.

A school as a part of its wider environment can be evaluated by how
successful it has enhanced its history and traditions as an institution,
and whether it creates harmony with the local ecology and comple-
ments the surrounding physical environment.

At a regional CEFPI conference, Jeff Lackney (1999) summarized sev-
eral research based design considerations that are fundamental in
developing a school building assessment program. They include
places for group learning, personalized space, spatial variety,
active/passive places, linking indoor and outdoor places (Figure 2),
public space (Figure 3), stimulating environments, safety, flexibility
and the community as a learning environment:

The school environment affects students and teacher's health, work,
leisure, emotions, and a sense of place and belonging. When the
school environment works well students' lives and educational per-
formance are enhanced. While the school environment is intended to sup-
port students' individual needs, it is necessary to gain knowledge about
their diverse needs and how the physical environment satisfies them.

There has been an expressed need by citizens, educators, elected and
appointed officials, and architects for guidance in assessing K-12
schools. This need has been, in part, an outgrowth of reports of
increased violence, dropouts, and youth unemployment. Quite often
decisions need to be made about the closing of schools or school con-
versions, expansions, and renovations, yet there are few effective
tools available for examining school quality. With the aid of assess-
ment surveys and checklists, teachers, citizens groups, and policy
makers can be guided through a procedure for interviewing, observ-
ing, and discussing ways and means for making schools more respon-
sive to the developmental needs of adolescents and teens.

Evaluation is a systematic assessment of environmental performance
relative to defined objectives and requirements. The assessment
process is a means of providing satisfactory environments for the peo-
ple who own, manage, and occupy them. A post occupancy evaluation
(POE) is an assessment process that can be applied to any type or size
of school environment. The type of POE utilized for a particular situa-
tion is a function of the amount of time available, the resources, and
the depth of knowledge necessary.
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Checklists and surveys used by students, educators, parents, citizens,
and policy makers are tools for observing and assessing, and making
decisions regarding the future of schools. A school assessment pro-
gram has many possible uses by staff (in accreditation self-study),
school boards, citizens councils, and parent-teacher organizations for
the assessment of K-12 school quality, and most important, as a com-
ponent for an evaluation designed to precede modifications to the
school facility.

In addition to checklists, observations are required of the physical facil-
ities, where such items as places for socialization, spatial flexibility,
and opportunities for students to personalize their school provide a
more comprehensive understanding of the school environment.
Observations of the classroom center on the ability for students to
direct their own studies and modify the classroom to suit their needs.

Case studies of school buildings are described in this publication to
demonstrate the application of a POE during various stages of the
design and planning process. Since POE is a process for gathering
information about a building in use, it can be applied effectively to ren-
ovation and expansion projects as well as to new construction. The
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Figure 2: Outdoor places linked with indoors (Silverado Middle School, Roseville, CA)
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Figure 3: Corridors as public spaces (Centennial Campus Middle School, Raleigh, NC)

case studies here in were selected because they each address com-
munity and user participation as an integral part of the school planning
process.

In the Millis Elementary school addition, the initial application of a

POE using a school building assessment survey provided information
about the school's performance that helped inform the architect about
existing conditions and the needed improvements desired in the new
classroom addition. Workshops with students, teachers, and parents
helped to further identify their aspirations and strengthen their sense
of school community.

The Davidson Elementary school project links all stages of the school
building process, from user participation in the development of the
program to the evolving design solution, and a building evaluation
after completion. Although this project required several visits after
construction to complete, the knowledge gained from the POE rein-
forced the effectiveness of the participation process in improving the
quality of education. The Davidson School won an Honor Award and
a Post-Occupancy Evaluation Award from the School Construction
News and Design Share Awards Program in 2000. This case study is
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an expansion of the version that appeared in Community Participation
Methods in Design and Planning, by Henry Sanoff, published by John
Wiley and Sons.

The Centennial Campus Middle school began with a vision shared by
university educators and county school offcials in the creation of
schools within a school. Centennial school resulted from a lengthy col-
laborative process between the Wake County Public School System
and North Carolina State University. The building is a 600-student mid-
dle school that includes three academic houses. A POE conducted
from the students' and teachers' viewpoint after one year of occu-
pancy reveals elements of the vision that succeeded and others that
were less successful.

The Rosa Parks elementary school demonstrates a participatory
process that included parents, teachers, children, and community
members who initiated and passed a bond measure to rebuild the
earthquake-damaged school. Central to their vision was to establish a
community school designed not only to educate but also to strength-
en families and build community through a variety of programs. The
emerging interest in creating schools that are less restrictive for stu-
dents with visual and hearing impairments as well as physical and
mental disabilities prompted a study of the Rosa Parks school. After
three years of occupancy, teachers were surveyed to assess the
effectiveness of this school in meeting the accessibility needs of its
diverse users.
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Participation in a Classroom Addition

This is a case study of a classroom addition to the Millis Road
Elementary School in Jamestown, North Carolina. It describes a
process of collaborative teamwork among people with different back-
grounds and roles and how they worked together to achieve an inno-
vative and widely accepted plan for the school's alteration and expan-
sion. Through the use of a survey, a walking tour checklist, and a

three-day workshop, the project's design team guided students,
teachers, and parents in evaluating their existing school, describing
their preferences for a new learning environment, and selecting a sat-
isfactory design solution.

Education has always been an important subject in the United States,
but today the condition of the educational infrastructure and its ability
to meet current learning demands has become a national concern.
Many of America's schools are worn out and unable to host current
technologies. School classrooms are often unable to support specific
courses or teaching methods (Lackney,1994). Schools with inade-
quate ventilation can make students drowsy and lower their perform-
ance. Classrooms with poor acoustics and visual distractions can
divert attention from the best-prepared lesson plans. Congested hall-
ways can fuel student tensions. Drab interiors, poor lighting, and the
lack of pleasant social gathering spots make school less than inviting
as a place to work and learn.

A strong facility planning process can help avoid these and other prob-
lems. School and community pride as well as faculty morale are raised
when the planning process invokes the right questions, includes the
right stakeholders, and establishes a clear sense of purpose.

Today there is a strong movement towards the involvement of school
community members in defining their school environment. The partic-
ipation of building users can occur throughout the planning process,
using the direct involvement of teachers and students to design learn-
ing spaces (Sanoff, 2000).

Participatory workshops that bring people together for collaborative
work have become a useful way to mount a new professional
approach to school design. Workshops let people share their ideas in
small groups amongst themselves (Figure 1). According to Forester
(1999), "Participation processes may enable participants to learn not only
from arguments about possibilities, but from all multiple issues, alterna-
tives, concerns, and conflicts related to their experiences that they dis-
cuss with each other. The participation processes encourage people to
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Figure 1: Small group work sessions

learn from each other; it reminds them of their own concerns; it brings
into focus values they have and obligations they wish to emphasize or
interests they wish to satisfy even if they did not foresee this at the
beginning of a workshop."

Case studies, as a documentation of the sequence of stages that
occur in a participatory proces, help us understand how people organ-
ize and perceive the situations they are in and how they begin to act
on the problems they face. They are helpful in making practical claims
about what appears to work well or poorly, what is considered reliable
or not, and what is to be taken as important, noteworthy, and worth
time and attention. Malecha (2001) says that case studies explore concepts
related to the integration of ideas and information such as interrelated deci-
sions, teams, user and client groups and program demands. This case
study of the Millis Elementary School renovation and classroom describes
the participatory process and the results it produces.

The Guilford County, North Carolina, school district is not unlike many
others. The majority of its schools were constructed between 1960
and 1970 and are in need of repair and expansion. With visionary lead-
ership, the county's board of education developed a plan and timeline
for assessing and revitalizing its aging building stock. The board also
committed the district to an annual facility evaluation of its schools
believing that frequent feedback would spur additional efforts to suc-
ceed (George, Weast, Jones, Priddy & Allred, 2000).

After voter approval of a new school bond, Guilford County approved
35 new school projects and alllocated $2,600,000 to the Millis Road
Elementary School for the construction of five additional classrooms
(Figure 2).
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chools to Benefit From Bond Funds
HIGH SCHOOLS
Andrews $ 2,800,000
Dudley $22,803,050
Grinuley $12,181,000
HP Central $ 8,990,000
Northwest $ 7,900,000
Page $13,536,000
Smith $ 7,532,000
Western $11,298,000

MIDDLE SCHOOLS
Allen Jay $ 800,000
Jackson $ 1,494,000
Jamestown $ 6.593,000
Kiser $ 6,119,750
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Sm&Ii&41Greensboro $16,570,400
Southeast.,, :A.. $ 1,522,000

$ 4,167,100
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Alderman N1-2,603,000
Allen Jay $ *51,1300

_Bessemer $ 2614,000
Brightwood lti,soo,000
Cone $ 2,941,000
Florence $ 2,291,000
Frazier $ 2,554,000
Gillespie $ 7,546,000
Greene $ 2,329,000
High Point $11,109,700
Lincoln K-8 $ 1,281,000
Lindley $ 2,765,000
Millis Road $ 2,560,000
Montlieu $ 3,456,000
Northwood $ '2,828,000
Sedalia $ 4.230,000
Sedgefield $ 2,311,000
Tomlinson $ 3,546,000
Wiley $ 2,487,000

/UMW 111111110
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Figure 2: School bond approved for 35 new schools in Guilford County

Millis Road Elementary School opened in 1961 with an enrollment of
360 students, 12 teachers, and a principal (Figure 3). The school is
located on a 15-acre tract surrounded by High Point and Vickory
Streets and shares land with Jamestown Middle School and Ragsdale
High School. Millis was built to relieve overcrowding in the Jamestown
district and originally designed for a capacity of 560 students.

Besides the construction of five new classrooms (including self-con-
tained space for exceptional children), the Millis Road Elementary
School project includes upgrading technology, providing furniture and
equipment for new classrooms, adding resource rooms, renovating
the kitchen and its equipment, and adding additional parking.

To ensure the highest quality school addition, the Guilford County
Facility Center Board interviewed several experienced architectural

16
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The Survey

11

E

Figure 3: Millis Road Elementary School

firms and selected the Adams Group Architects on the basis of its
qualifications and past successes in school design.

To fulfill the County's elementary school revitalization plan, the Millis
Road Elementary School principal and the teaching staff agreed to par-
ticipate in the design process led by Henry Sanoff, a consultant to the
Adams Group Architects. Together, Sanoff and the architects (the
"design team"), prepared an intensive, three-day series of workshops
at the Millis School to underscore the importance of having school
community members participate in the design process and demon-
strate how the results of the workshops could successfully influence
the design of the new addition. The workshop's intensive nature was
meant to foster a high level of energy and interest from the commu-
nity and encourage students and teachers to interact continuously
with the design team.

Prior to the workshop, teachers and students were asked to evaluate
the present school using the School Building Rating Scale, (see
Appendix B), a comprehensive assessment tool used to gather infor-
mation about current conditions and users' expectations. Although
major modifications to the existing building were not planned, the sur-
vey was used to involve the school community in identifying the pos-
itive and negative features of the present school as a starting point for
planning the school addition.

17
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The survey posed fifty-six questions organized into several categories,
including physical features, outdoor areas, learning environments,
social areas, media access, transition spaces and circulation routes,
visual appearance, and safety and security. The survey findings indi-
cated that teachers were more satisfied than students with the phys-
ical conditions of the school building, while students were critical of
the building's appearance and scale (Figure 4). The findings also
revealed that both teachers and students were concerned about the
lack of physical accessibility between indoor and outdoor areas. Teachers
noted the limited areas for learning outdoors and wanted play areas to
foster greater social interaction among students (Figure 5). Although no
present classrooms offered direct access to the outdoors, outdoor learn-
ing areas were available adjacent to the school.

The present classrooms were generally considered comfortable but insuf-
ficiently flexible and incapable of offering separate spaces for multipe
learning activities. Teachers and students also said that there was inad-
equate display space in classrooms and hallways. Although both
groups wanted more private places for students, teachers expressed
a desire to have private workspaces closer to their classrooms (Figure
6). These and other insights revealed in this survey provided useful
background information for the design team.

Satisfactory

Neutral

Unsatisfactory

Figure 4: Students' and teachers' comments about visual appearance
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Figure 5: Students' and teachers' comments about outdoor areas

Satisfactory

Neutral

Unsatisfactory

I StudentsI

a TaiMMI Teachers

Figure 6: Students' and teachers' comments about learning environments

Because the most important part of the school project was the classroom
addition, the first day of the workshop focused on the classroom. The 50
or so teachers who attended were provided with drawings of six different
classroom arrangements developed from a study of classrooms by the
design team, with each arrangement drawn at the same scale. Attendees
were organized into four-person groups to encourage discussion and idea

sharing (Figure 7). They evaluated the classroom arrangements according
to eleven criteria (Appendix D).
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Figure 7: Teachers working in
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small groups comparing classroom alternatives

Among their comments, the teachers said they needed to use outdoor
areas for teaching activities, and they wanted these areas to be direct-
ly accessible from their classrooms. They thought about which class-
room arrangement provided sufficient teacher workspace, which
classrooms could be used for flexible teaching activities, and which
classrooms had sufficient storage space for students and teachers.
They wanted classrooms to have good outdoor views and daylighting
and identified those classroom arrangements allowing for a variety of
learning opportunities.

AFTER CONSIDERABLE DISCUSSION, THEY SELECTED THE "L-
SHAPE" CLASSROOM ARRANGEMENT AS PROVIDING THE MOST
FLEXIBILITY. THE L-SHAPE WAS ALSO JUDGED BEST FOR ALLOW-
ING A VARIETY OF TEACHING METHODS INCLUDING TEAM
TEACHING, AND ENCOURAGING SMALL-GROUPS TO WORK INDE-
PENDENTLY.

Later in the day, the teachers took a walking tour of the school build-
ing and grounds using the Six Factor School Building Checklist (see
Appendix A). This assessment tool helped increase their awareness of
the school environment by making them rate physical factors on a
checklist. It also prepared them to consider alternative locations for
the new classroom addition.

The checklist contains six factors context, massing, interface, wayfind-
ing, social space and comfort. These are rated on a seven-point scale
from very unsatisfactory (VU) to very satisfactory (VS). Overall, the
teachers' assessment indicated that they were satisfied with the
school's scale and surroundings but were less satisfied with its mass-
ing and site layout. They also found the school's interior and exterior
to be poorly connected, and they noted the inadequacy of the routes,
pathways, passageways, and streets in and around the building.
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The teachers rated the school's classrooms unsatisfactory for their
inability to provide adequate space for small group meetings and proj-
ects and for their impersonal workspaces, their lack of privacy, and
their lack of display (Figure 8). They wanted more storage and private
workspaces for themselves and students. They also gave unsatisfac-
tory ratings to the environmental conditions throughout the school.

Figure 8: Existing classrooms in the Millis Elementary School

On the second day of the workshop, the design team prepared two alter-
native design schemes based on results from the survey, the teachers'
assessment, and their own observations about the school building and its

surroundings. Both schemes provided for the team teaching opportunities
suggested by the teachers.

The team also explored solutions for parking and traffic problems that
occur every morning and afternoon on school days (Figure 9). Unsafe
conditions were created as some students boarded buses parked out-
side the main entrance, while others were met by parents in cars that
were often were backed up behind the buses to the High Point and
Vickory Road intersection. The design team therefore proposed sepa-
rate pick up areas for buses and parents. Another design goal was to
provide direct access to the bus loading area from the school. This
was achieved by proposing a new main hallway from the existing
building to the new addition.

Plan A (Figure 10) connects the new addition to the existing building
by a hallway with direct access to the new classrooms. The class-
rooms are L-shaped and face south, which provides the highest levels of
daylight while offering direct access to the outdoors.

Plan B (Figure 11) provides L-shaped classrooms aligned on a diagonal
hallway with resource rooms at the far end. It includes a wide hallway
that connects the existing building to the new classrooms and to the bus



Figure 9: Bus loading and parking areas

loading area. The hallway configuration provides additional space in front
of the classrooms for displaying student work. The classrooms face
south and have direct access to the outdoors.

On the third day, the design team refined the two design schemes and pre-
pared three-dimensional computer models and plan views of the entire site
for an afternoon workshop that was attended by almost 40 teachers. They
again formed into groups of four to encourage discussion and idea sharing.

Two schemes were presented with the following criteria for their evaluation.

Safe outdoor environment
Visual appearance of the new additional classrooms
Transition spaces inside and outside the additional building
Relationship of classrooms in the additional building
Harmony of the additional building with surroundings
Student and teacher friendly classrooms
Interesting variation in the addition massing

16
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By comparing and rating the plans with these criteria, the teachers
used concepts they had acquired on the first day of the workshop
when they discussed such issues as harmony, massing, and spatial
relationships.

The teachers unanimously preferred Plan B. They liked the unusual
shape of the adition and how it connected to the existing school build-
ing. They thought the diagonal arrangement of the classrooms allowed
for a less formal corridor and liked that it provided alcoves for tutoring.
They also felt that the less formal classroom plan would be more student-
and teacher-friendly. Massing was discussed from the viewpoint that Plan
B's overall shape appeared to grow out of the existing school building,
while harmony with the surroundings meant less disturbance to the exist-
ing outdoor environment. Generally, teachers envisioned Plan B as an
extension of the existing building compared to the obvious "addition"
represented in Plan A.

Considering the increased numbers of students the classroom addition
would bring, the teachers were concerned about the adequacy of the of
the hallway for providing access from the existing building through the
new addition to the bus-loading area, but they felt that the proposed loca-
tion for the bus-loading area would help relieve the traffic congestion dur-
ing drop-off and pick-up periods.

From the workshop, the design team learned how the teachers
thought their present building functioned and what its key problems
were. Teachers were effective in evaluating and accepting innovative
classroom and building designs and they willingly accepted new ideas
that were beyond their everyday experiences, but they were less able
to creatively plan their own classroom layouts. The teachers com-
mented that this was the first time they had ever been asked to con-
tribute their knowledge and experience to the design process.

Following the three-day teachers' workshop, the design team shared
its findings with approximately 150 parents during a monthly Parent,
Teacher, Student Association (PTSA) meeting. The parents questioned
the teachers' ability to adapt to the L-shaped classrooms, an obvious
departure from traditional layouts. The teachers defended their deci-
sion by pointing out the opportunities the L-shape plans gave students
to work independently and in small groups.

The parents also recommended finding another location for the adminis-
trative offices, which were situated at the intersection of the planned
addition. They felt that relocating the offices would provide a wider hall
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way to accommodate the increased traffic created by the new addition.
The architects were asked, and agreed to consider how the new admin-
istrative functions could be accommodated within the existing building
shell and grouped with the other administrative functions.

Another concern expressed by parents, similar to that of the teachers,
was about the traffic problem in the bus circulation and drop-off area. The
parents also wanted to be assured that the new addition would not harm
the site's natural features. In addition, they asked how the money for
the project would be allocated, when the pace program would be final-
ized, and when construction would begin and end. The meeting
revealed the parents'concern for many details related to the improve-
ment of the learning environment and uncovered additional issues not
discussed in the teacher workshop. Above all, it assured and satisfied
the parents that their views were considered important to the design
team.

Recommendations resulting from the parents meeting were considered
by the architects as they finalized Plan B in preparation for a series of
faciltiy planning meetings. To achieve broad community representation, a
facility planning group was formed that included the school principal, rep-
resentatives of Guilford County Schools, several education consultants, a
County commissioner, a school board member, a parent representative,
and the County program manager.

After a presentation by the design team that identified the issues sur-
rounding the location of the addition and results generated from the
teacher workshop and parents meeting, the facility group questioned the
accuracy of the architect's budget estimate. Several members thought
the proposed plan would exceed the budget, and the architect was asked
to reconsider the location of the new addition. In Plan B, the addition was
located on the hilly back side of the school rather than on the level area
on the front side. The facility planning group thought that construction on
the level area would be less expensive. The design team pointed out that
the hillside location minimized construction interference with school activ-
ities, located classrooms near the media center and multi-purpose areas,
and allowed classrooms to directly access outdoor learning areas. The
team also demonstrated that the amount of area available for construction
on the level area was insufficient to accommodate the classroom addi-
tion. It further noted that an addition in this location would be subject to
street noise from the adjacent four-lane road. With support from the prin-
cipal, Plan B was accepted by the facility planning group.

The facility group also addressed the traffic problem, an issue raised
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by both teachers and parents. The principal observed that when par-
ents arrived to pick up their children from school, the line of cars
extended as far as the corner of High Point Road and Millis Road, cre-
ating a dangerous intersection. The design team was asked to devel-
op a master plan for the entire school site since each school experi-
enced serious parking, safety and bus drop-off problems. With the
assistance of a traffic consultant, the team identified additional defi-
ciencies such as bus and car conflicts with kitchen service areas, inad-
equate visitor parking, insufficient drop-off areas, and a lack of covered
protection from inclement weather. From these findings, a new traffic
plan was developed that relocated parent parking and bus drop-off
areas, created covered walkways, and separated vehicular and pedes-
trian traffic patterns.

Subsequent facility group reviews were held to examine detailed
plans for the new addition. After the plans were approved, the archi-
tect was instructed to prepare the construction documents, which
were subsequently put out for bidding (Figure 12). The lowest bid was
slightly over the budget so minor changes were made to building
materials and finishes that brought the cost into line but did not alter
the basic design. Construction began in the fall of 2001 with comple-
tion expected in time for the beginning of school in the fall of 2002
(Figures 13 and 14).

The participatory approach to school design recognizes that the building
process should include the knowledge and expertise of all people affected
by design decisions. Expertise is not only the domain of architects and engi-
neers but of a school's students, teachers and parents, who have different
but equally valid perspectives. Ultimately, the success of any project requires
collaborative teamwork, usually among people with diverse expertise. While
team members may change throughout the design process, the final design
embodies the thought, the challenges, and the successes experienced
throughout the project. Involving future users of a building in the design
process is effective for gathering information as well as for influencing design
decisions that result in better school buildings. Providing opportunities for
teachers, students, and parents to be involved in the initial stages of
design recognizes the value of their contribution to the design solution.
Such an approach helps teachers increase their awareness of how the
school building can accommodate their educational aims and enhance
student learning. The expertise of the teachers and studentsthe actual
users of the buildingcombined with the designer's knowledge of how to
shape their educational wishes into a building form, helps to create a suc-
cessful design and foster a positive school community spirit.
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Figure 12: Plan of the new addition (Drawing by Roberto de Leon)

Cisra-Z.;-

Figure 13: Site plan (Drawing by Roberto de Leon)



Figure 14: View through a classroom (Drawing by Roberto de Leon)
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School as the Center of Community

Davidson, North Carolina, is a small, active community interested in
the functionality and appearance of its school facilities. One result of
this interest was that the community passed a bond issue to fund a
new 600 student elementary school to replace an outmoded facility.
Anticipating their new building, the Davidson teachers organized and
began discussing educational changes they hoped to see occur.
Recognizing the community spirit and interest in the project, the coun-
ty school planning administration awarded he contract for the new
school to an architectural firm experienced in working effectively with
community groups.

Located in North Carolina's Charlotte-Mecklenburg area, the Davidson
school district is undergoing an educational reform process that could
substantially change how the county's school buildings are designed.
As a result of numerous workshops and training programs undertaken
by teachers, a climate now exists within the school system that sup-
ports team teaching in the county's elementary schools. The growing
population and inadequacy of older schools in the area prompted the
school administration in 1992 to construct four new elementary
schools on four different sites. The Davidson site is the only one con-
taining an existing school building. It is located in a well-organized
community and is subject to reviews by an appearance commission,
an historic district commission, and an active citizens group. Davidson
Elementary School already had a committee structure that examined
excellence in education, and it had a group of teachers and parents
eager to participate in designing the new school.

The Davidson Elementary School was designed to express teachers'
and parents' vision of an appropriate environment for 600 children,
kindergarten through 6th grade. Involving the community in the plan-
ning and design process was considered instrumental in achieving
changes in the traditional school delivery process, which normally
bypasses the teachers' expertise and produces a building based on a
formula. With Davidson, the new school was also perceived to be a
community focal point. One example of this was that the community,
working through the PTA, voiced its desire to have a full sized gymna-
sium, an unusual feature for elementary schools in the region. The
gym would provide a community center for the public and a recreation
area for the school, and it would be developed in exchange for code-
required road improvements provided by the town.

One of the initial activites in this visioning process for the school's
design included extensive interviews with teachers at each grade
level. Numerous workshops were held in order to identify educational
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objectives for different grade levels and the complementary teaching
methods for achieving those objectives.

Integrating the expertise of the teachers with findings from the edu-
cational literature is believed to be an approach for producing school
environments that are relevant and satisfactory for their diverse users.

Another of the initial activities was to have parents, teachers, stu-
dents, and community members hear about a strategy for involve-
ment from the Davidson Elementary School principal. This was fol-
lowed by individual interviews with each of the school's thirty teach-
ers to review the educational specifications provided by the town's
division of school planning. The specifications identify the required
spaces and list necessary classroom equipment for each grade level.
The obvious limitation of the 'ed specs' is that they presume a set of
educational objectives and a style of teaching. During the interview
process, many discrepancies were found between the specifications
and the teachers' actual requirements. Examples included the location
of teachers' workrooms, location of counselors' offices, and general
requirements for proximity between academic and administrative
areas. The teachers also discussed teaming, and they voiced a desire
to have a design that would help them team and collaborate more
effectively. Rather than choosing a design that specified a single work
area remote from the clusters of classrooms, the teachers wanted an
arrangement that would create several small workrooms adjacent to
their classrooms. These spaces would suppport not only teachers'
work, but parent tutoring and interactions between parents and teach-
ers. Teachers also noted that the long noisy corridors in their present
school might be duplicated in the new school.

In subsequent events, community groups contributed ideas for the
school's design. Local artists, volunteering weekly at the school as
tutors, wanted the design to include places to exhibit student work
and art developed by the local community.

As ideas are collected that will shape the school's design, there must
be a systematic way to organize them all into a coherent plan. The
objectives for using the environments must be discussed, considered,
and decided upon by the teachers, administrators, and students. The
relationship between students activities, places for those activities,
and the relationship of those spaces to the learning objectives is the
basis for designingg. The learning or developmental objectives in the
educational literature describe concepts that are paramount to young
students' development including personalizing their learning environ-
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ment, controlling their own movement, having adequate places to
meet and gather, having environments that can accommodate differ-
ent student activities, and being able to undertake projects and stud-
ies in their own areas of interest (Dorman, 1981).

While educators agree that these learning objectives play a crucial role
in the development of young adolescents, there is less agreement
about exactly how these concepts should be executed in an actual
school design. The interpretation and philosophy of an educational pro-
gram has a significant impact on how the educational objectives are
manifest in the learning environment. For example, "personalization of
place" is an important objective because, as the educational literature
points out, the young adolescent needs to have a stake in his or her
environment (Sommer, 1979). An important aspect of personalized
space is the presence of designated places where adolescents can
safely gather to converse, explore ideas, and engage in stimulating
activities. Such places may take the form of outdoor courtyards, out-
door tables and benches, or interior places such as student lounges,
or corners of a larger room.

After recording observations and interviewing students and staff, the
school community members were ready to consider features of the
physical environment through small group discussion sessions that
stressed consensus decision making. The process, described as
Relating Objectives for Learning to Education (Sanoff, 1994), lets par-
ents and teachers discuss ideas, clarify differences, and seek com-
mon understanding. The initial discussion was directed towards gen-
erating common objectives. The teachers were divided into six small
groups of five people each, according to their teaching focus. The
exercise entailed having them select objective statements from a pre-
pared list generated from the educational literature. They were asked
to make their decisions based on group consensus to insure that all
voices were heard in the deliberations. The teachers not only clarified
their ideas and intentions about classroom education, but they voiced
strong support for creating a school that would have a healthy inter-
action with the Davidson community.

The ability to link teaching methods to physical settings was a new
experience for the teachers, since their teaching methods were
always constrained by the existing classroom. The use of photographs
depicting various arrangements let participants explore and discuss a
wide range of traditional and non-traditional settings supporting vari-
ous teaching methods. Most importantly, the photographs describe a
variety of outdoor settings suggesting the need for a more integrated

J1



26

r
f,,,,

.,__

*vow *Ala

Figure 1: Photographs of learning places

indoor-outdoor environment for learning as shown in Figure 1 (Sanoff,
2001, p.25-26).

This exercise was instrumental in successive interviews with groups
of teachers to help them understand how different teaching methods
might fulfill variouis learning objectives. Teachers were able to expand
the physical characteristics of the ed specs to include the objectives
for each grade level, the corresponding experiences planned to
achieve those objectives, and the teaching methods that might be
employed. This concept helped teachers envision the classroom as a
spatial setting that should accommodate a variety of teaching methods.

The opportunity to use the outdoors for a variety of different activities,
for small or large group activities, for reading, art, eating, and garden-
ing, expanded the teacher's awareness of opportunities for their new
school building. This discovery became manifest in the building design
in the form of outdoor areas adjacent to each classroom, covered
porches, and courtyard spaces.
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Children contributed their perceptions and ideas for the new school's
design through art and through poetry. The art teacher and office staff
of the project architects met with all the students in the school for two
successive days, leading the students through an art exercise where
they produced drawings of their ideal school. These included floor
plans, sections, and elevations. Images such as towers, clocks, and
clerestory windows all appeared in the students' drawings (Figure 2).
One idea that emerged from these sessions into the building design
was having the media center open to the outdoors. Students also
stressed the need for daylight in the classrooms and other spaces.
Teachers, parents, and students were asked to write a wish poem
stating their desires for their new school, each poem beginning with
the phrase, I wish my school.... shown on Figure 3 (Sanoff, 1994).
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Figure 2: Involvement of students in the generation of ideas for the new school building

Results from each grade, and the parents' and teachers' responses,
were summarized and presented on large sheets of newsprint paper.
Many of the wishes emphasized teaching methods, particularly team
teaching, and an environment that would support innovative teaching
methods. There was also an interest in particular physical features,
such as an atrium, bright colors, and extensive use of outdoor learning
environments. The results of the wish poem, students' drawings, and
all subsequent work was exhibited in the school, as an ongoing record
of events.
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Figure 3: Summary of Wish Poem statements from students and teachers

The final workshop consisted of a building image study and site plan-
ning exercise in which 35 teachers, parents, and school-planning offi-
cials worked collectively. The building-image study began with a slide
show depicting ten different school buildings, each representing dif-
ferent regional characteristics and design features, each intended to
expand participants' awareness of variations in the visual character of
school buildings. Ratings of each building were used to generate an
overall priority list. In effect, the exercise helped participants expand
their vision of building images beyond their everyday experiences with
school buildings (Figure 4).

In the last exercise of the workshop, a site-planning activity, partici-
pants were given a scaled drawing of the new site, (located several
blocks from their present school) and scaled building components rep-
resenting all the spaces in their school building. All building compo-
nents had labels fastened to pieces of styrofoam. Participants in each
of the six groups were asked to develop a building plan located on the
site, with consideration given to bus drop-off, parking, soccer field,
cluster patterns of classrooms, outdoor space, and appropriate orien-
tation and daylight. At the completion of the two-hour exercise, repre-
sentatives from each team presented their solution for discussion and
debate. The participants (Figure 5) then displayed their solutions for
review.

Similarities between solutions occurred in the deliberate use of open
space and courtyards, and the clustering of kindergarten, 1st, and 2nd
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Figure 4: Rating school building images

Figure 5: Parent-teacher workgroups discussing and presenting site plans

grade classrooms, separated from the 3rd, 4th, and 5th grade class-

rooms. Team teaching appeared to guide many of these design deci-
sions. While group members expressed some dissatisfaction with
their solutions, they all agreed that they came away from the exercise
with a better understanding of the complexity of issues requiring
simultaneous consideration, and they readily admitted being more
sensitive to the role of the architect. They also noted a willingness to
let the architect resolve the problems.

The design team met after the workshop to synthesize the results and

to produce a solution to meet the requirements developed through
the interviews and workshops. One scheme was developed and pro-
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posed to the school community by posting large-scale drawings in key
locations in the existing school building. Teachers were requested to
write their comments about the proposal's positive and negative fea-
tures directly on the drawings.

After several days of allowing the teachers to discuss and comment
on the proposal, the drawings were retrieved and reviewed by the
design team. Comments were minor and all the teachers seemed to
identify elements of their design ideas in the architect's submission.
At this point, and until preliminary drawings were completed, the
teachers' involvement was limited to personal interviews clarifying
details of classroom design.

The building design contained features atypical of traditional schools in
the area, including clustered classrooms to facilitate team teaching
and non-graded classes corresponding to the curriculum changes
occurring with all Charlotte-Mecklenburg schools, single loaded corri-
dors with classrooms oriented toward the south, and outdoor play
areas for each classroom. This design allowed each classroom to have
a relatively private outdoor area (Figure 6).

Figure 6: Plan of school building
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4 Nature Courtyards
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A plan review conducted by the North Carolina State Department of
Public Instruction (NCSDPI) questioned these and other unusual
design features, some of which were thought to increase the operat-
ing cost of the building.

The Davidson school proposal was different from any other school
plan reviewed by NCSDPI. Since the original intention of the project
was to create a building that satisfied the needs of the teaching staff
and administration as well as the historic concerns of the community,
it was agreed to allow the community to make the final decision. A
review with the teachers and principal indicated strong support for the
cluster arrangement and the opportunity for greater teacher collabora-
tion. The superintendent's office too, supported the building concept
and believed it would enhance their curriculum goals.

Citizens of Davidson were equally supportive of the design solution,
particularly since they were providing the funds for a gymnasium to be
used by the community. The architect commented, "If the teachers
and administrators had not been involved in the process, it is clear that
the state and county plan reviewers would have been very forceful in
making the architects change the plan. It was only the intervention of
the teachers and administrators, and the arguments they made for the
curriculum, that allowed the slightly higher cost for heating to be over-
powered by the gains of the curriculum."

Construction was completed on the Davidson Elementary School in
January, 1994, at which time students and teachers took occupancy
(Figure 7). In May, a research team from North Carolina State
University (Ryder & Rice, 1994), using a walkthrough evaluation, system-
atic observations of classroom and public space behavior, and a student-
teacher questionnaire, conducted a post-occupancy evaluation (POE). The
thrust of the POE was to validate initial design assumptions about stu-
dent ownership in the building and its positive effects on their learn-
ing. Ownership was operationally linked to students' ability to person-
alize their environment.

Observations were conducted of children's behavior in eight different
classrooms. The results indicated that classrooms of younger children
exhibited versatility in seating arrangements, well defined activity
areas within the classroom, and continuous use of the adjacent out-
door area. Classrooms of the older children were arranged in such a
way that the focus was on the teacher. Interestingly, all classrooms
were designed to discourage rows of desks facing the teacher (Figure 8).
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Figure 7: The Davidson Elementary School

Thirty-six teachers and sixty students from fourth to sixth grade were
surveyed. Both questionnaires focused on the classroom and adjacent
areas and how they contributed to the learning process. Distinctions
were made between the influences of the teacher and the classroom
environment. It was apparent that the teachers' attitude towards edu-
cation directly influenced the ability of students to personalize their
environment. Classroom territory was extended into the hall by the
exhibition of student artwork and projects. However, while teachers gen-
erally agreed to the importance of providing a variety of workspaces with-
in the classroom to allow for spontaneity of group activity, the students
felt that teachers exerted considerable control over their use of the class-
room environment. Consequently, personal space was perceived by the
student's to be limited to their desk, where individual personalization
occured through the use of name tags and desk identification.

Almost all teachers encouraged personalization of the classroom and
surrounding areas. To achieve this, bulletin boards within and immedi-
ately adjacent to the classroom were used to acknowledge student
achievement, promote group identity, and define class territoriality.
Teachers were enthusiastic about the way in which the classrooms
were designed to facilitate group activities. They also liked the overall
building design. Students, too, commented favorably about their new
environment.

Satisfaction with the classroom also hinged upon how many students
occupied each class. As numbers increased, overcrowding occurred

6
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Figure 8: Classroom in the Davidson Elementary School

and students reported difficulty concentrating on individual and group
work. They also reported that, as classroom size increased, there was
a decrease in the likelihood that individual students felt they had a
special place in the classroom. However, the students did identify
places in the classroom where they preferred to work, which were
typically "soft," well defined areas.

Although the students and teachers had occupied the building for only
four months prior to the evaluation, it was apparent that the teaching
staff needed more time to settle into the building. This additional time
would allow teachers to more effectively manipulate the total learning
environment to accommodate their educational objectives.
Consequently, a walkthrough was conducted two years after occu-
pancy. From this walking tour it was readily apparent that teachers and
students had assumed ownership in the building. Soft spaces carved
out of the wide circulation spine extended classrooms. Teachers, with
the help of students, organized special activity nodes, some of which
were furnished with soft, comfortable seating (Figure 9). The enlarged
hallway areas were used by lower grades to set up activity zones for
small groups and individuals, while the upper grades utilized them as
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Figure 9: School interior showing activity nodes

predominantly tutorial or conference space.

Classrooms also had expanded outdoors to include gardens and a vari-
ety of student projects. Bold colors accented special places where
community artists contributed their paintings and sculpture to the
school. The school had become the center of the community.

To determine if the design of the school environment can afford oppor-
tunities for enhancing student's sense of ownership in learning, a
comparison between two schools was conducted. Both schools are
located in the same school district. Davidson school was designed as
a community center with gallery areas and wide corridors for the pur-
pose of displaying art (Figure 10). In this school, permanent student
ceramic tile displays were installed on the block walls of the school's hall-
ways. The other elementary school was selected to match the same
demographic profile and geographic location, and it constructed at the
same time with the same design guidelines as the Davidson school, but
without the participation of students, teachers and the local community.

Because teaching philosophy may be a factor influencing students'
sense of ownership, teacher involvement and control in the classroom
was measured by utilizing the Classroom Environment Scale (Moos,
1979). An example statement of involvement is "Very few students
take part in class discussions or activities." An example statement of
teacher control is "There are very few rules to follow." Comparing
sense of ownership between the two schools indicated a significant
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Figure 10: Gallery area exhibiting local artists painting and sculpture

effect of the design of the learning environment on students' sense of
ownership. After this initial analysis, a further comparison was made
between sense of ownership and degree of student work on display.
Davidson students, who have more work on display, scored higher on
the scale of sense of ownership. A school that has incorporated per-
manent student artworks into its interior spaces was shown to
increase students' sense of ownership in the learning process. Sense
of ownership plays an important role in terms of learning engagement
and ultimately may even affect student achievement.

The intent of this evaluation was to narrow the gap between what we
know about the education of young people through the literature and
what we observe happening in everyday school environments.
Observations of school buildings and classroom behavior provided
insight into space use that often denies the existence of variations in
types and styles of learning. Further, buildings produced without the
involvement of those who will use them can further exacerbate the
rising alienation found in many schools. It is evident that a sense of
ownership achieved through participation has far-reaching positive
effects, especially when the viability of traditional school building stan-
dards and processes are questioned.
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Schools within a School

The Centennial Campus Middle School (CCMS) reflects recent efforts
to promote small schools. Small, intimate learning communities have
been shown to address such problems as reducing the isolation that
often seeds alienation; reducing the discrepancies in the achievement
gap that affect poorer children; and creating an environment where
students are well known and where teachers are encouraged to help
students succeed. Centennial school resulted from a lengthy collabo-
rative process between the Wake County Public School System
(WCPSS) and North Carolina State University (NCSU). The building is
a 600-student middle school that includes three academic houses,
each of which functions independently but is under the same princi-
pal. Although school construction was completed in 2000, this case
study focuses on the stages prior to design development and after
building construction. A project goal was creating a building program
that responds to a curriculum featuring integrative, active, real-world
learning that includes a significant contact with adults. Another impor-
tant part of the case study is evaluating the completed building from
the students' and teachers' viewpoint after one year of occupancy.
The post occupancy evaluation (POE) was conducted with a sample of
78 students and 40 teachers.

The Centennial Campus Middle School

2
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The Centennial Campus Middle School (CCMS) in Raleigh was 12
years in the making from concept to occupancy. Its the first in the
nation to combine the resources of a public school system, a land-
grant university, and an advanced research and development commu-
nity known as the Research Triangle. Located on the 1,200-acre
Centennial Campus of North Carolina State University (NCSU), the
school constitutes the first phase of collaboration between the uni-
versity and Wake County's public school system.

The idea of an exemplary middle school developed collaboratively by
the Wake County Public School System (WCPSS) and NCSU emerged
in 1988 from discussions of the Triangle J Council of Governments.
This school, along with the model elementary and high schools
planned in Orange and Durham counties, respectively, would give the
Triangle Area a full K-12 complement of innovative, exemplary
schools. A strong advocate for the middle school was a school board
member and the chair of the school board, who was also a member
of the NCSU academic community. This key leadership accounted for
the continued interest and subsequent approval of the project.

During the next several years, WCPSS and NCSU administrators
talked about establishing a middle school and an affiliated teacher
development/outreach program on NCSU's Centennial Campus. In
1993, a planning committee was established, composed of approxi-
mately 15 WCPSS teachers and administrators and 15 NCSU profes-
sors and administrators, predominantly from the College of Education
and Psychology. Aided by a small planning grant, the committee was
asked to develop an educational program and governance agreement
for the school.

The planning committee met as a whole ten times over a two-year
period and held a community workshop that was attended by more
than 150 people. Its work was augmented by six formal task forces,
numerous ad hoc groups, and meetings with key people from com-
munity agencies and NCSU.

A joint venture such as this, while beneficial to all in the end, is initial-
ly much more complicated than other kinds of projects. Although spe-
cialists at NCSU's College of Education envisioned a school where
innovative teaching practices and methods would be introduced, it
was evident that the traditional architectural model for designing
schools was inappropriate. They realized that architectural issues
would have to be addressed simultaneously with programming and
technological requirements. After several months of intense study and
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collaboration, a program was developed that included design elements
such as relational diagrams (Figure 1) and recommendations for inte-
grating current teaching practices and emerging technologies (Figure 2).
The program required the approval more than 100 specialists, adminis-
trators, and educators from the county and the university (Hart, 2001).

Figure 1: Diagram of the academic house functional relationships
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Centennial Campus Magnet Middle School Project
CLASSROOM 2000 Square Feet

USER INFORMATION

Each "double classroom" team
will have 2 teachers and SO stu-
dents

Teaching assistants, NC State
faculty, students, community
professionals, observers, elective
teachers, and parents will also
use the space periodically

PROXIMITY INFORMATION

Classrooms must have direct
access to outdoors
Classroom should be adjacent
to science classrooms, multi-pur-
pose spaces and outside areas

Each House must have ADA
accessible toilets located near the
entry for student convenience

Teachers' team planning offices
should be directly adjacent to
classrooms with a visual connec-
tion between both areas

Students should have direct
access to cubby or locker storage
areas in the classroom

ACTIVITY OBJECTIVES

To provide a secure, nurturing environment for students engaged in
classroom and outdoor activities
To provide a place for students to work in small groups and as indi-
viduals on school projects
To facilitate individual research and exploration on state of the art
interactive media equipment
To provide a multi-purpose place for elective teachers to work with
students on integrated, curriculum-based projects

To encourage students' social interaction

DESIGN REQUIREMENTS

Provide ample wall surface for team presentations
Create visual separation between learning centers
Introduce architectural forms that reflect group size and respective-

activities
Provide clearly articulated learning centers clustered around large
group (25 students) activity space
Movable partition or dividers may be used to separate classroom
into two smaller components
Provide a water and gas source within each classroom

Daylighting should provide ample light upon work surfaces
Provide daylight controls for computers and AV presentations
Incorporate acoustical treatment to diminish noise transmission

within classroom
Provide area for unobtrusive observation

Provide clusters of storage cubbies in various parts of the room

Notts
This classroom space is where the students will spend the majority of their school time. It is important that
this space meets a variety of functional, aesthetic, social and academic requirements. The classroom space
should be flexible enough to accommodate a wide range of teaching methodologies and variant group sizes.
Specific learning centers should be identified to determine the classroom layout.The room should be
equipped to support a variety of science activities that do not require specialized lab equipment.

Figure 2: Program data sheet describing classroom requirements

Barker & Gump (1964) and Garbarino (1980) have studied the effects of
school size. They conclude that small schools offered students greater
opportunities to participate and exercise leadership roles. In a com-
prehensive review of 103 studies of school size, Cotton (1996) noted
that students in small schools viewed particular subjects and school in
general more positively. Fowler and Walberg (1991) summarized a
number of corroborating studies that reported larger schools being
more detrimental to student achievement.

The Centennial Campus Middle School is composed of three clusters
of approximately 200 students each. Each cluster or "house" contains
four teams of 50 students and two teachers. Each of the four teams
has its own classroom or learning environment composed of
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several learning centers. The creation of identifiable clusters of space
that students can call their own is important. Clustering by grade level
will give students a strong sense of group identification; grouping stu-
dents and teachers together into purposefully small interdisciplinary
teams reinforces opportunities to develop strong personal relation-
ships. The intent is to allow a sense of closeness to develop between
students and teachers that enhances the development of intellectual
growth, academic achievement, and emotional and social maturity.

The 50-student core learning environment is intended as a setting for
a problem-centered integrated curriculum supported by a team teach-
ing approach. Small teams, working in one large double room, will be
overseen by instructors competent in at least two disciplines, such as
social studies and science (Figure 3). The interdisciplinary team is a
way to bring teachers and students together to establish genuine
learning communities. When teachers and students are grouped
together in interdisciplinary teams, they create the educational "glue"
that holds together almost every other aspect of the school program.
The teachers on the team will have joint planning time, all will teach
the same students, and all the students on the team will have the
same teachers in the basic academic program. Teachers and students
also will share the same area of the school and will have the same
schedule.

ers

Lcale
group
activities

Cabbies

Learning Getters

0 00 0

Figure 3: Diagram of 50 student learning environment subdivided into centers

46



Client
Perspective

41

Learning environments, therefore, need to allow for a multitude of
teaching and learning strategies. Students should be able to move
from independent to cooperative learning. Smaller multi-use spaces
will support small-group instruction and group projects.

The school's integrative curriculum proposes to engage students in a vari-
ety of issues, themes, and problem solving situations where they
draw on knowledge and skills from a variety of disciplines. While
much of this work is intended to be facilitated by the two-teacher
teams, specialty teachers are intended to work on the projects,
engage in discussions, experiment with ideas and concepts, generate
dialogs, debate issues, solve problems, create models, plan presenta-
tions, or otherwise engage in active learning tasks.

Centennial school will educate a wide range of students with varying
degrees of learning and behavioral disorders, but it will not likely be
assigned students with severe cognitive or behavioral disorders who
require a self-contained classroom. Special education teachers will collab-
orate to integrate students' educational goals into the regular team and
House activities by offering individualized instruction and having excep-
tional students participate in regular school settings whenever possible.

Special efforts are made to adjust educational programs to match each
student's learning styles and capabilities. Resource Rooms in each
House support supplemental activities for students experiencing cur-
riculum difficulties. These rooms are large enough to provide a variety of
learning centers and instructional techniques. As the exceptional student
population changes, administrators and teachers will specifically
address the programmatic needs of this special population.

In late 1995, the firm of Boney Architects was selected to conduct a
site comparison of several 18-acre locations within a predetermined
35-acre sector on the Centennial Campus. Within the 18-acre alloca-
tion, the school building footprint, its playing fields, parking lots, and
school bus pick up and drop off would be included. The limited
acreage was due to the high land cost, estimated at $500,000 an acre.
Once the site analysis for the school was completed, the project was
placed on hold by the WCPSS as it waited for the school bond legis-
lation to pass. WCPSS approved the project in 1997. Both WCPSS and
NCSU prepared a list of suitable architects for the project and Boney
architects was the first choice from both groups because of their
school experience and familiarity with the project. Consequently, they
were selected as project architects.
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Problems that arose during the intervening year stemmed from the
complex arrangement between NCSU and WCPSS over exactly who
owned the property. Typically, non-academic buildings on the
Centennial Campus were constructed by NCSU and leased to a par-
ticular business organization. This arrangement proved to be too cost-
ly for WCPSS, so the approach was altered whereby Wake County
would build the school and lease the land from the University. Because
of the procedural change and limited availability of land for the site, a
more compact building was required. An agreement was subsequent-
ly reached between NCSU and Wake County for a 50-year lease for
the property on which the school sits.

A joint task force was formed to work with the architects, comprised
of ten representatives from NCSU and WCPSS that met on a regular
basis through the schematic design process. Typically, Wake County
Public Schools project management includes two people, one repre-
senting planning and programming and the other representing con-
struction management. In this case, other WCPSS staff were includ-
ed in the review process, such as middle school, fine arts, technolo-
gy, and media personnel, since this project was more complex than
the typical school buildings constructed in the county. Overall, about
thirty people were involved in the schematic design review process,
including NCSU representatives from campus planning, real estate,
and the School of Education.

The shift in ownership of the school from NCSU to the WCPSS creat-
ed some tension within the client group because of the unique nature
of a school based on academic houses. For example, additional staff
would be needed for special services and other programmatic func-
tions that WCPSS could not provide, which required reductions in the
amount of area allocated to certain functions. Similarly, the architect
offered several design alternatives that were supported by the Wake
County group but rejected by the university representatives because
the solutions deviated from the concept of three independent aca-
demic houses. Another controversial issue was related to the concept
of a classroom designed for 50 students and two teachers. The origi-
nal intention was to construct an unobstructed space that could be
subdivided into several learning centers, allowing teams of students to
engage in different projects simultaneously. The university represen-
tatives opted for a movable partition to divide the classroom, but Wake
County school officials reported unsuccessful experiences with mov-
able walls and recommended a permanent wall with double doors to
allow movement between the two classrooms. Though the solution
clearly compromised the intent of team teaching, the wall was built
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and the double doors were installed.

The lack of programmatic clarity between the county and the univer-
sity task force members often placed the architects in an untenable
position. Turnover among task force members meant that many had
not been involved in the discussions that had occurred in the years
preceding the passage of the school bond. Consequently, the archi-
tects were caught in the crossfire between task force members as
they debated the interpretation of the original programmatic inten-
tions.

The schematic design of the school with its three academic houses
was completed by the Spring of 1997 and approved by the WCPSS,
an NCSU review committee, and the Wake County School Board. By
the Summer of 1997, the design development drawings were sent for
review and approval to the WCPSS, the NCSU review committee, the
state department of insurance, and the state office of construction
(the unusual event of a county school being constructed on state prop-
erty involved the state office of construction, which required regular
project reviews). The school opened to the students in the Fall of 2000
(Figures 4 and 5).

Academic needs form the basis for a post occupancy evaluation
(POE), which is basically a checklist for scoring against an ideal situa-
tion and asking questions to determine if the school is fulfilling users'
expectations. The POE has many possible uses among school staff,
school boards, citizens councils, and parent-teacher organizations for
determining school quality and for designing or modifying school build-
ings. It can be applied to any type or size of school environment. The
type of POE utilized for a particular situation is a function of the
amount of time available, the resources, and the depth of knowledge
necessary.

Prior to initiating a POE for the Centennial school, the client was
briefed about the nature of the process, the type of activities involved,
and the shared responsibilities for conducting the POE. Background
information, such as building documentation and the schools' organi-
zational structure, also was collected. Information gathering and sam-
pling methods were developed, authorization for photographs and
surveys was obtained, and data recording sheets were prepared.
Observing the building under working conditions for several hours
was sufficient to prepare a data collection plan, which included the
school building assessment rating scale (Sanoff, 2001), a qualitative
survey organized into categories that are essential components nec-
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Figure 4: Floor plans of CCMS developed by Boney Architects
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Figure 5: Centennial Campus Middle School
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essary for meeting the demands of an optimum learning environment.
The components of the rating scale include physical features, outdoor
areas, learning environments, social areas, media access, transition
spaces, circulation routes, visual appearance, safety and security.
Fifty-six statements pertaining to the school building are rated by
building users such as students and school staff. The seven-point rat-
ing scale is based on a continuum from very unsatisfactory (VU) to
very satisfactory (VS), as shown in the Appendix B. Since all the crite-
ria represent qualitative impressions of the school environment, per-
ceptual differences are bound to occur between students and school
staff.

The survey sample consisted of an equal number of students from
sixth, seventh, and eighth grades totaling 78 completed surveys. All
40 teachers participated in the survey, which was conducted toward
the end of the first year of the school's opening.

The survey found that teachers were significantly more satisfied with most
aspects of the school building than the students, but the overall impres-
sions of both students and teachers were favorable. Where there were
significant differences in perceptions, teachers believed that the learning
environments were friendlier than the students did. Teachers, in contrast
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to the students, indicated that the classrooms created a stimulating
atmosphere for learning. They also felt that there was adequate control of
internal and external noise levels to a greater extent than the students did.
For teachers, the most satisfactory features of the school were the visual
appearance of the exterior and interior of the school building and the har-
mony of the school building with the surroundings. In general, they felt that
it was a safe indoor environment and an appropriate building for learn-
ing (Figure 5). The lack of a direct connection from most of the class-
rooms to the outdoors was cited as a disadvantage, particularly since
the building is sited in a forest setting. Private spaces and quiet eating
areas for students inside and outside the building were also limited.

Generally, students believed that the Centennial school was an appro-
priate building for learning. They rated many of the school features,
such as visibility of entrances and circulation throughout the building,
as satisfactory. Their responses to the instructional areas were posi-
tive and they felt safe within the building. They were less positive
about the outdoor features of the school, namely street noise, and a
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lack of places for learning and eating. This dissatisfaction can be par-
tially explained by current school policies that restrict students from
using outdoor areas. Students, too, would have preferred classrooms
to be directly connected to the outdoors, and they commented about
the inability to personalize their own place in the classroom. The
school building, designed to the scale of children, was less satisfacto-
ry for students than for teachers. Finally, the buildings' accessibility for
people with disabilities was rated as less satisfactory for students than
for teachers.

A number of follow-up interviews were conducted with teachers from
each grade level to elaborate on key findings reported from the survey.
Teachers felt that the least satisfactory features were classroom-relat-
ed. Although the original intention as stated in the program was to cre-
ate an open classroom for 50 students and two teachers, WCPSS
decided to create two classrooms separated by double doors, as dis-
cussed earlier. The double doors between the classrooms limited stu-
dent movement since they were frequently closed. The doors were
open for a short period of time in the mornings and during team teach-
ing activities, but this decreased as grade levels increased. Classroom
seating arrangements were directly related to how frequently the two
classrooms shared common activities. The sixth grade classroom
seating arrangement typically consisted of table groupings that
allowed some visibility between classrooms when doors were open
(Figure 6a, b, c). Classsroom seating patterns throughout the school
varied to include rows (Figure 7a & b), groups (Figure 6c), and a circle
(Figure 6a). The variety in student desk arrangements was a result of
the teachers' view of a pedagogically effective layout. Several class-
rooms were more teacher centered (Figure 6a, 7a & 8c), where they
would spend more time at a particular location in the room. Higher
teacher mobility was apparent in classrooms shown in Figure 6b, 7f
and 8b. Mobility and centeredness influence teacher's movement pat-
terns and how they interact with students in the classroom. Student-
centered classrooms are those where there is greater teacher mobili-
ty and more interaction with students. The most teacher-centered
classrooms have a seating arrangement organized in a circle (Figure
6a).

This display of classroom layouts illustrates how the environment
sends different messages that influence students and teachers
responses and expectations. From the variety of classroom layouts, it
is evident that there are differences in teaching style and that the
arranged learning environment can encourage students' interaction
and involvement to support the learning process.
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To maximize the potential of active integrated learning, students and teach-
ers will need new ways of using time, space, and grouping procedures to
explore educational issues. Because young adolescents need a sense of
belonging, of feeling part of a group with which they can identify, the aca-
demic house allows them to be divided into small, personal units. The two-
teacher academic teams with approximately 50 students per team working
in one large "double room" was identified as key element in developing the
organization and structure for the school. Within the large team, small teams
were envisioned to promote close personal relationships, to allow teachers
to effectively build upon students interests, strengths and learning styles,
and to encourage team planning and more flexible use of time.

The aims of the Centennial school, as stated in the building program,
included supporting a variety of student groupings and ways of learning.
There was a desire for all rooms to open to the outdoors to encourage
their use as extended classrooms; flexible walls and movable furnish-
ings were envisioned to address changes in instructional strategies;
and places were envisioned where students could display their work.

The original vision for the Centennial school was not entirely realized.
Although the program identifed site requirements for a school building
to be constructed on one floor with adjacent outdoor areas for each
classroom, high land costs influenced university officials' decision to
select a smaller site that dictated a two-story building. This decision
denied direct access to outdoor areas for classsrooms located on the
second floor. The restricted site limited the creation of special places
for outdoor learning activites, a desirable feature identified by many
environmental educators.

While the concept of the three academic houses was evident in the
design and operation of the school, the internal structure of each
house divided into team classrooms was not implemented as origi-
nally envisioned. This can be partially explained by the shift of key peo-
ple at various stages of the planning process. Those individuals
responsible for shaping the vision of the school were replaced by a
more pragmatic group involved in the implementation of those vision-
ary ideals. Furthermore, the Centennial School teachers were not part
of the planning process and were unaware of the documents describ-
ing the school's vision.
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Accessibility in a Community School

The Rosa Parks Elementary School (formerly the Columbus School) is
located in an ethnically diverse area of Berkeley, California. Officials
declared the school seismically unsafe following the 1989 Loma Prieta
earthquake. The Berkeley Unified School District supported the com-
munity's vision of creating a model community-oriented urban school.
Working closely with the school district, teachers, and community,
the architects planned and designed a new K-5 school that provides a
pre-school, before- and after-school childcare programs, a learning
resource center for students and parents, a science center, and a
space for family programs, counseling, and healthcare services.

The Columbus School has been the heart of the West Berkeley com-
munity for well more than a half century. The decision to close it after
the 1989 earthquake, though a heartbreak, was an opportunity to revi-
talize the aging center of the community. The participatory process,
which included parents, teachers, children, and community members,
began well before the school design started. Berkeley citizens initiat-
ed and passed a bond measure to rebuild the earthquake-damaged
school and organized the Measure A Columbus School Site
Committee, a racially and economically diverse group comprising sen-
ior citizens, parents, teachers, staff, and neighbors. Central to the
vision established by the site committee was that of a community
school designed to educate, strengthen families, and build communi-
ty. The Berkeley Unified School District agreed with this vision and com-
missioned Ratcliff Architects to work with the community on a plan to
remodel the earthquake damaged school. After a structural review, how-
ever, it was deemed more cost effective to build a new school.

Working with the architects, the site committee organized a series of
five bilingual workshops to discuss school needs. Neighbors, parents,
grandparents, teachers, children, police, and social and health workers
came together with district personnel to participate in the design
process (Bressi, 2000). The initial workshop consisted of five teams of
twelve people each who walked the school site, noting needed
changes on a site plan. A location of the new school's entrance was
determined unanimously in this workshop. In subsequent workshops,
participants placed buildings on a scaled site plan, discussed class-
room groupings, and constructed scale models of an ideal classroom
(Figure 1). The concepts agreed upon in the workshops were indoor
and outdoor teaching spaces, clustered classrooms, and a school that
should reflect the residential character of the neighborhood (Figure 2).

A site model submitted and approved by the site committee and
the school board included all the major features identified in the work-
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Figure 1: Scale model constructed in the workshop

Effir

Figure 2: Workshop discussion session

V V



51

shops, such as classrooms with patios opening onto a courtyard shared
by other classrooms (Figure 3). Each courtyard connected to a playground
adjacent to an entry courtyard that served as the front door to the com-
munity (Figure 4). Classrooms were designed as house-like structures,
each sharing a patio and office resource space with the next (Figure 5).
The classrooms were grouped in four clusters around courtyards, provid-
ing a child-friendly scale and protected play areas for younger children.

Figure 3: Site model of the Rosa Parks Elementary School project

Figure 4: View of playground and adjacent classrooms
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Figure 5: View of house-like classrooms

The group envisioned a community-centered school serving people of
all ages and abilities and offering a preschool, activities before and
after school, a family resource center, and supervised recreation pro-
grams. Although education practice under law requires public schools
to open their doors to children with disabilities, school buildings are
often unable to accommodate those with learning disabilities or those
who suffer from mental, visual, or hearing impairments. Since the
Rosa Parks School exemplifies a broad base of community participa-
tion, which includes specialists from social and health services, the
architects and school principal agreed to a study that measures how
well the building satisfies the special needs of its users. These partic-
ular measures of satisfaction, referred to as universal or inclusive
design, ask from the outset how to make the design work seamless-
ly for as many people as possible. If a design works well for people
with disabilities, it works well for everyone.

To assess the effectiveness of school buildings in meeting the needs
of its diverse users, a survey tool was developed based on the princi-
ples of inclusive design (Connell, et al, 1997). The principles suggest
that a design solution should:

be useful to people with diverse abilities
accommodate a wide range of individual preferences and abilities
be easily understood
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communicate effectively regardless of users' sensory abilities
minimize hazards
be efficient and comfortable
be appropriate for users' body size, posture, and mobility.

The Inclusive School Building Assessment Checklist (Appendix C) con-
sists of nine factors with a series of statements that teachers rate on
a scale from very unsatisfactory (VU) to very satisfactory (VS). The fac-
tors are:

Building setting. The ease with which people move around the envi-
ronment.
Information legibility. How signs, shapes, and materials influence the
way people understand their environment.
Comfort. The environmental conditions that affect people's comfort.
Safety. The building features that meet people's safety needs.
Wayfinding. The ability of building occupants and visitors to recognize
routes, traffic patterns, or passageways in and around the building.
Communication. The way the environment communicates information
to people, regardless of their abilities.
Social engagement. How well the environment accommodates diverse
human needs and creates opportunities for active participation and inclusion.
Versatility. The way furnishings and equipment aid in achieving an
inclusive learning environment.
Imageability. The way overall features of the environment convey the
effectiveness of inclusive design.

Twenty teachers and staff members, including the past and present
principal, participated in rating 75 items contained in the school build-
ing checklist.

Generally, the teachers were satisfied that their school environment accom-
modated a variety of disabilities, but there were some differences of opin-
ion. Although walkways to and around the buildings were satisfactory for
people with different disabilities, some teachers gave unsatisfactory marks
to the separation between bus drop-off and car circulation, and entrance vis-
ibility from drop-off areas (Figure 6). They also said there was insufficient
sheltered seating at bus drop-off areas for people with different physical abil-
ities, although adequate seating was initially provided at those locations.

Most teachers were satisfied with classroom comfort, except for
those few who had students who experienced breathing difficulty in
carpeted areas, exhibited symptoms of watery eyes after leaving a
specific area, or showed sensitivity to new smellsparticularly after a
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Figure 6: Building entrance from the bus drop-off area

space had been cleaned. Some teachers noted that their year-round
temperature control was unsatisfactory, a surprising response, since
each classroom had individual heating controls and operable windows
for cross ventilation and daylight. This may be due to the inability of a
few classrooms to control the warm mid-day sun.

Several teachers noted that students had difficulty accessing teacher's
offices, explainable because offices were shared between pairs of class-
rooms, requiring students to walk through one of the classrooms to
access them. Most teachers, however, found the office arrangement ben-
eficial for sharing ideas with their colleagues. For students with visual
impairments, teachers commented that circulation routes were not
marked or clearly understood, and that there was not an adequate vari-
ety of communication means employed in the classroom.

The school environment was deemed successful in creating student
participation and inclusion. Teachers agreed that there were places
where students could meet informally with friends, Learning spaces
functioned well for both small group meetings and places that need-
ed to be quiet. Instructional spaces allowed simultaneous activities to
take place and still serve the needs of hearingimpaired students.
According to several teachers, however, exhibition space to display
student work was inadequate, and furnishings and equipment in
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recreation areas were not equipped for the use of all students. Still,
the majority of the teachers felt that learning spaces allowed students
with disabilities to learn alongside their peers and that the school envi-
ronment was accessible to all people.

Overall, the teachers believed that the features of the school clearly
conveyed the effectiveness of inclusive design. They were able to rec-
ognize interior functions, such as classrooms and administration
areas, from the outside of the building. The teachers also agreed that
the school grounds and building were aesthetically pleasing, making
daily activities more pleasant to accomplish and creating a sense of
belonging among students.

The Rosa Parks Elementary School was the result of a long, inclusive
community planning process that not only fostered the design of a
human place, but also had a positive impact on the community.
Children and families can take advantage of various community serv-
ices at the school, including health and counseling services and after-
school activities. Community use of the facilities includes a multi-pur-
pose room for public meetings, rehearsals of the Berkeley Symphony
Orchestra, and celebrations and performances. The community's col-
laboration with the architects resulted in a design that fosters com-
munity connectedness and the attainment of many positive social
goals. The Rosa Parks School won the Places/ EDRA design award for
demonstrating the connections between good participation, good
design, and good consequences.
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Appendix A
Six Factor School Building Checklist: A Walking Tour
The six factor school building assessment is an approach that allows you to focus on six key ele-
ments of building assessment--- context, massing, interface, wayfinding, social space and com-
fort. By using a series of checklist questions and a numerical rating scale you can assign a score to
each factor being assessed.

On each item below, rate your satisfaction with the overall quality of the building design where:

VU=Very U=Unsatisfactory SU=Somewhat N=Neither SS=Somewhat
Unsatisfactory Unsatisfactory Satisfactory

Factor 1 - Context: The school building's setting
VU

1- Does the building suit the pattern of the surrounding

S=Satisfactory VS=Very
Satisfactory

U SU N SS S VS

streets?
2- Does the scale of the building suit the site it sits upon? 01
3- Does the scale of the building suit the scale of the

surrounding buildings? a
4- Do the public and private areas relate well to one another?
5- Do the land uses adjacent to the building seem to fit

harmoniously with the building?
6- Does the school building and its intended use fit well with

the type and uses of adjacent buildings? 01
7- Does the appearance of the building fit in well with the

buildings surrounding it?

Write any comments or concerns that you may have about the way the building suits or fails to suit
the context of the surrounding area.

Factor 2 - Massing: Buildings are organized in form into some type of massing.
parts gives both form and meaning as well as variety to the building.

VU U SU
1- Viewed from the outside, do the building parts integrate well

with each other to form pleasing appearance?
2- Do the subdivided parts of the building appear to have a

Massing of the

N SS S VS

function that is easy to identify?
3- Is it clear what various parts of the building might

mean to visitors?
4- Are the various parts of the building planned carefully in

relation to one another and to the characteristics of the site?
5- Does the relationship between the parts of the

building make it appear as one unified structure? ;

6- Does variation in the massing provide interest and variety?

Discuss the subdivision of the building into identifiable parts and how successful the concept of
massing has been employed.
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Factor 3 - Interface: The interface is the meeting place where the inside of t
with the outside.

1- Does the exterior of the building indicate its interior
function(s)?

2- Does the inside of the building connect with
the outside of the building?

3- Are the exits and entrances easily accessible?
4- Are the various openings related to thoughtful planning of the

interior? (Consider entry of light, view, privacy, noise, heat,
glare, atmosphere, etc.)

5- Are the exits appropriate from a safety point of view?
6- How pleasant is the experience when you move from the

exterior o f the building to the interior b y means of the main entrance?.... 00
7- How clear are the clues to what is public and what is private?.... 00

he building connects

VU U SU N SS S VS

DEIDOOD ,O 000
O 000O 000

O 000O 000
Write your comments about how well the design of the building has addressed the problem of
interface.

Factor 4 - Wayfinding: Wayfinding is the ability for students, teachers, staff and visitors to dis-
cern routes, traffic patterns or passageways in and around the building.

1- Are sufficient routes, pathways, streets and passageways
provided to and around the building?

2- Do the routes link the building to the surrounding building or
structures?

3- Are the routes arranged to consider busy periods, quiet periods,
one-way flows, regular movement patterns, traffic jams?

4- Are there nodes (meeting points) for traffic around
the building and what happens there?

5- Are all the circulation routes understandable and
convenient?

6- Are all the circulation routes within the building easily
understood by newcomers, visitors, and service people?

7- Are the interior circulation routes clearly marked and easily
understood?

VU U SU N SS S VS

0000000
O 000000O 000
O 000000
O 000000,
O 000000
O 000000

Write your comments about the clarity of circulation in and around the building.
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Factor 5 - Social Space: The ability of the school environment to accommodate diverse human needs.

VU U SU N SS S VS
1- Does the building suit the students' ability to personalize their

workspace?
2- Does the classroom function in relation to other space require

ments? (Such as: small group meetings, projects, etc.)
3- Does the classroom allow for needed privacy, or individual pur

suits?
4- Does'the building arrangement allow for casual contact among

students and teachers?
5- Does the building arrangement allow for a centralized area of

information exchange?
6- Are there exhibition spaces to display student work?
7- Is the location of teachers' offices accessible?

0000II
OO 000
O 0O 000000

Write your comments about the building's success in accommodating social needs.

Factor 6 - Comfort: The environmental conditions affecting human comfort

VU U SU N SS S VS
1- Do the learning spaces in the building suit an individual's

thermal comfort?
2- Is there an ability to adjust thermal comfort on an

individual basis?
3- Does the light level in the building support

learning spaces?
4- Is the noise level in a typical learning space distracting?

O 000
O 000

Write your comments about the achievement of human comfort in the building.

Write any concluding comments you may have based on your overall assessment of the building.
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Appendix B
School Building Rating Scale
For each item listed below, please rate your overall satisfaction with its quality, where:

VU=Very U=Unsatisfactory SU=Somewhat N=Neither SS=Somewhat S=Satisfactory VS=Very

Unsatisfactory Unsatisfactory Satisfactory Satisfactory

Physical Features r VU U SUN SS S VS-1
1- Connection between indoor and outdoor areas within the campus
2- Appropriate building for learning 0000000
3- Accessibility for people with disabilities
4- Building designed and built to the scale of children
5- Control of internal and external noise level
6- Views and natural light through windows
7- Visibility of main entrance for students and visitors

Outdoor Areas

8- Appropriate outdoor areas for learning
9- Green areas adjacent to the learning environments
10- Outdoor play areas for students
11- Outdoor learning environments with natural elements
12- Outdoor learning environments for social interaction
13- Outdoor learning areas for individual learning styles

Learning Environments

14- Indoor learning areas for individual learning styles
15- Centralized grouping of administration areas
16- Workrooms adjacent to classrooms
17- Areas of instruction for the arts
18- Areas of instruction for sciences
19- Teachers' workspace
20- Comfortable and stress-free classrooms
21- Stimulating classroom atmosphere for learning
22- Size of the learning groups in classrooms
23- Comfortable classroom temperature
24- Indoor air quality in classrooms
25- Adaptability of classrooms to changing uses
26- Lighting quality in classrooms
27- Classrooms directly connected to outdoors
28- Classroom walls conducive to displaying students' work
29- Hallways conducive to displaying student work

Social Areas

30- Inside quiet areas for eating
31- Outside quiet areas for eating
32- Private spaces for students both inside and outside building

(reading areas, quiet places, reflection areas, listening
areas, etc.)

33- Places where students can be noisy and engage in
physical activity

34- Public areas fostering a sense of community
35- Students personalizing their own places
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VU U SU N SS S VS

0 0 0
0 0 0
0 0 0
0 0 0

0 0 0 0 0 0 0
0 0 0 0 0

VU U SU N SS S VS

0 0
0 0 0
0 0 0
0 0 0
0 0 0

0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0
0 0 0 0 0

0 0 0
0 0 0 0 0 0 0

0 0
0 0 0 0 0 0 0
VU U SU N SS S VS

0 0 0
0 0 0 0 0

O 000
O 000000O 00000000000001



Media Access

36- Media and technology access for students in the learning
environments

37- Media and technology access for teachers in the learning
environments

38- Communications access in the learning environments (phones)

Transition Spaces and Circulation Routes i VU U SU N SS S VS

VU U SU N SS S VS

0 0
000000O 000000

39- Circulation routes within and among learning environments..
40- Hallways as passageways within the school
41- Clear markings for interior circulation routes
42- Transition spaces inside and outside of the learning environ-

ments
43- Covered pathways among buildings within the campus

Visual Appearance

44- Visual appearance of the exterior of the school building
45- Visual appearance of the interior of the school building
46- Harmony of the school building with surroundings
47- Variation of ceiling heights within the school for comfort

and intimacy
48- Visual stimulation of the school building

Degree of Safety and Security

49- Safe location of learning environments; free of
non-pedestrian traffic

50- Safe indoor environments for students to learn
51- Safe outdoor environments for students to learn
52- Secured storage spaces for students
53- Secured storage spaces for teachers
54- Places designed for personal items of each student

Overall Impression

55- Student friendly learning environments
56- Teacher friendly learning environments
57- Other (Specify)

Personal Information

58- Now we want to know a little bit about you. What is:
a) Your position? (Check the one that applies)

Faculty
Staff
Student/11

b) Your Sex: Male Female

c) No. of years with the present school:

O 000000O 000000O 000000
O 000000O 000000
VU U SU N SS S VS

0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

VU U SU N SS S VS

O 000000O 000000O 000000O 0 00000O 000000O 000000
VU U SU N SS S VS
O 0 0 0 0 0 0

0 0 0 0 00 0 0 0 0
0 0 0 0 0
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Appendix C
Inclusive School Building Assessment Checklist
The school building assessment checklist focuses on eight key characteristics building setting,
information legibility, comfort, safety, wayfinding, communication, social engagement, ver-
satility, and imageability. On each item below, rate your satisfaction with the overall quality of the
school building where:

VU=Very U=Unsatisfactory SU=Somewhat N=Neither SS=Somewhat S =Satisfactory VS=Very
Satisfactory SatisfactoryUnsatisfactory Unsatisfactory

Factor 1 - Building Setting: The building setting influences the ease
around in the environment.

VU

1. Are there accessible walkways that connect the building to sur-
rounding streets and buildings?

2. Are walkways, bus circulation, car circulation, service delivery and
parking physically separated?

3. Is there sufficient room for vehicles to drop off and pick up stu-
dents and other vehicles to drive through?

4. Do boarding areas at bus stops offer accessible walkways leading
to the building?

5. Are walkways from drop-off points accessible to people with dis-
abilities during bad weather?

6. Are there sheltered places to sit at transportation areas for peo-
ple of different sizes and with different physical abilities?

7. Are there places where students can rest along walkways?

Factor 2 - Information Legibility: Signs, shapes and materials influenc
stand their environment.

VU

1. Are building entrances visible from all drop-off areas?
2. Is the main entrance easily identified?
3. How easy is it to recognize interior functions (such as administration

recreation, classrooms etc.) from the outside of the building?
4. Are people able to move through entrances and exits without dif-'

ficulty?
I

5. Are routes between buildings designed so students have enough;
time to get from one class to another?

6. Once inside the building how easy is it to differentiate public
spaces from private spaces? 1

7. Are there multiple types of signs (tactile and visual) and route
markers to help students find their destinations?

8. Do route surface textures change to indicate entrances or inter-
sections?

C9

with which people move

U SU N SS S VS1

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

e how well people under-

U SU N SS S VS]

O 000001
O 0 0 0 0 0

O 0 0 0 0 0



Factor 3 - Comfort: The environmental conditions affect people's comfort.
VU U SU N SS S VS-

1. Are temperatures in the learning spaces comfortable year around?
2. Can temperature controls be adjusted in individual learning spaces?
3. Is the light level in the learning spaces sufficient for reading

without being overly bright or glaring?
4. Do students experience eye fatigue at the end of the day?
5. Do students find the noise level in a typical learning space distracting?
6. Does the building allow for ample fresh, clean air (no vehicle

exhaust, lab fumes, chemical irritants or other contaminants)?
7. Do students notice a 'new smell" in any areas of the school?
8. Do students experience symptoms such as watery eyes, headache

or nausea that go away after leaving a specific area or building?
9. Do students experience symptoms such as headache, nausea,

or difficulty breathing immediately after a space has been cleaned?
10.Do students experience symptoms such as coughing or difficul-

ty breathing in carpeted areas? 0 0 0 0 0 0 0
Factor 4 - Safety: The building features that ensure the safety needs of people.

1. Is the building equipped so that people with varying abilities can
recognize an emergency?

2. Do all warning signals provide visual as well as audible cues?
3. In the event of an emergency are there available means of

exiting the building quickly?
4. In an emergency are there areas of safe haven where assitance

'VU U SU N SS S VS

E1000000
can be called if needed?

5. Are floor surfaces safe for people with mobility impairments?
6. Do students with mobility problems or in wheelchairs easily tra-

verse playground surfaces?
7. Does the interaction between lighting, flooring and other sur-

faces avoid glare?
8. Are people with visual and auditory disabilities adequately pro-

tected from hazardous areas?
9. Do stairwells and stair treads offer safe passage for people with

visual impairments? LO 0 0
Factor 5 - Wayfinding: The ability for students, teachers, staff and visitors to recognize routes, traffic
patterns or passageways in and around the building.

I VU U SU N SS S VSO
1. Are sufficient routes provided to and around the building?
2. Upon entering the building can visitors clearly understand

where to go for information?
3. Are all the circulation routes within the building clearly marked

and easily understood?
4. Do the directional signs use colors, shapes, raised letters, or

Braille so that people with visual impairments can find their
way around the building?

5. Do signs use the same colors, symbols, and shapes consistent-
ly throughout the school?

6. Have distances to frequently used destinations such as lockers
or toilets, been minimized?

64 7. Are teachers' offices easily located and accessible to students? 0000000
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Factor 6 - Communication: The physical environment communicates information to people
regardless of their abilities.

VU U SU N SS S VS
1. Are learning spaces free from visual distractions?

;

2. Are noise levels in the learning spaces at a level that allows
students to clearly understand what is being said?

3. Are students able to clearly understand messages broadcast
through the public address system?

4. Are students able to understand televised programming in the
learning spaces?

5. Are instructional spaces designed to allow simultaneous activi-
ties to take place and still serve the needs of hearing impaired
students?

6. Are there an adequate variety of communication methods for
visually impaired students? j

Factor 7 - Social Engagement: The school environment accommodates diverse human needs
and allows opportunities for active participation and inclusion.

`VU U SU N SS S VS
1. Do the learning spaces support the students' ability to person-

alize their workspace?
2. Do the learning spaces function for small group meetings and

quiet spaces?
3. Do the learning spaces allow for individual pursuits?
4. Are there places where students can informally meet with

friends and teachers?
5. Does the building have a central area where students can

exchange information?
6. Are there exhibition spaces that allow all students to display

their work?
7. Are students able to fully participate in outdoor activities?
8. Does the cafeteria seating accommodate students of all abili-

ties and sizes?
9. Do cafeteria service areas allow all students to see what is

being served?
10.Do all students regardless of individual abilities or size easily

use all food services areas (snack bars, vending machines)?
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Factor 8- Versatility: Furnishings and equipment aid in achieving an inclusive learning envi-
ronment.

VU U SU N SS S VS
1. Are there enough tables and chairs of varying heights and sizes .

to accommodate each student's individual needs? 0000000
2. Do work surfaces and equipment surfaces provide a range of

choice (desk height, sink height, counter height, adequate
clearance, chairs with right or left writing surfaces etc.)? 0000000

3. Do work surfaces, equipment, tables and chairs provide a vari-
ety of adjustments to comfortably suit individual needs? 0000000

4. Are recreational facilities equipped so all students can use them? 0000000
5. Is electronic equipment usable by all students? 0000000
6. Is computer software usable by all students? 0000000
7. Do fitness facilities (gym, weight room, pool, etc.) accommdate

use by all students? 0000000O 000000
0000000
O 000000

8. Do learning spaces provide accessible workstations?
9. Are accessible workstations interspersed among non-accessble

workstations?
10.1s accessible seating in the auditorium, lecture halls, and

sports facilities located in convenient places?

Factor 9 - Imageability: Overall features of the school environment can convey the
effectiveness of inclusive design.

1. Does the school environment make daily activities more pleas-
ant to accomplish?

2. Does the school environment help students to feel a sense of
belonging?

3. Do features of the school encourage students to spend more
time with others?

4. Do features of the school encourage students to participate in
varied activities?

5. Do learning spaces avoid separating students with disabilities
from their peers?

6. Do features of the school give students more confidence in
their abilities?

7. How satisfied are students with the overall school environ-
ment?

8. How satisfied are teachers and staff with the overall school
environment?

9. How aesthetically pleasing is the overall appearance of the
school grounds and building?

10.1s the entire school building easily accessible to all people?
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Appendix D
Classroom Arrangement Rating Scale
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Please select the best classroom arrangement that would satisfy each of the following statements:

1-
2-
3-

4-

5-

6-
7-
8-
9-

Students have some opportunities to move around
Students can engage in activities, manipulating objects and materials
Seating arrangements vary, including small groups, pairs, individuals
and total group
Individual students and small groups can chose from alternative
learning activities
Small groups of students can work independently on projects or
assignments
A variety of teaching methods can be used by teachers 10000
Team teaching is easily facilitated
Teachers can make quick, clear transitions from one activity to another
Teachers can move around the classroom interacting with indiduals
and groups

3 4 5 6

0 0 0000
0 0 0 0 0 01

0 0 0 0 0 CI,
100000,
1:1 0 0 0 0 0,
ID 0 0
10 0 0 0 0

10- Students have a sense of identity and belonging
11- Circulation is minimized
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