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INTRODUCTION

The $2 Trillion Mistake

How Traditional School Design
Fails Our Kids

THE UNITED STATES has over $2 trillion of net worth tied up in its school facilities,
making it the country’s single largest educational investment.! A substantial portion
of this investment is now at risk because of age and lack of adequate maintenance.
The average age of schools in most districts across the nation is between thirty and
fifty years. In the United States alone, on top of increasing routine maintenance
expenses that total many hundreds of millions of dollars, over $12 billion is spent
annually to modernize, add to, or build new schools.? Communities across the
nation are scrambling to find funds simply to keep buildings operational. At least
some of these funds could be spent redesigning classrooms and schools to accom-
modate student-centered learning.

Traditional school buildings fall far short when evaluated against the goals of stu-
dent-centered learning. That is not surprising, because older school buildings were
not designed to facilitate modern methods of teaching and learning. In fact, an older
school building actually prevents the delivery of a true twenty-first-century educa-
tion. This book will show how well-designed school buildings can be a catalyst for
pedagogical change.?® It will also provide educators with practical and cost-effective
strategies to transform buildings so that education itself can be transformed.
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The disconnect between what educators want to do and what their learn-
ing environment will allow them to do is a real problem for schools and school
districts because the built infrastructure almost always represents their biggest
investment. Not only that, but school districts also have to make huge financial
commitments continuously to maintain a physical plant that is in conflict with
their learning goals. Ironically, the more money a school district puts into an aging
plant, the more invested it inadvertently becomes to the traditional educational model
the plant dictates. This book will help school and district leaders align spending
on their physical infrastructure with learning goals essential to students’ success in
the twenty-first century. Such alignment eliminates the false dichotomy between
spending on infrastructure and spending on learning.

So what do our school buildings tell us about American education? The vast
majority of them are designed as “cells and bells.” Students occupy cells called
classrooms until the bell rings, and then they move on to another cell. This model
has been prevalent for well over one hundred years but came into its own during
the height of the industrial revolution, with the birth of Taylorism. Taylorism,
named after industrial engineer Frederick Taylor, was about increasing efficiency
through large-scale assembly-line manufacturing. Taylorism reduced skilled crafts
into fragmented jobs in order to minimize skill level requirements and learning
time for individuals on the assembly line. Workers were given a set task with a
set result to repeat before the product moved on to the next set task, and their
wages were determined by a “payment-by-result” system.> The school system, rep-
resented most visibly by the buildings in which students are housed, was designed
similarly, as the planning of set tasks with set results was predetermined without
student involvement. This education model worked well as long as it was preparing
students to work in a manufacturing-based economy. In the school’s equivalent of
the factory, buildings are primarily designed for a teacher-centered model of edu-
cation where adults “deliver” a curriculum to a passive audience of students usually
via lectures.

Think about school buildings as the hardware within which the software of edu-
cation runs. Like any piece of hardware, every school building also has limitations on
what kinds of software it can run. The question we must ask ourselves is this: Do we
design new software—the future of education—around the limitations posed by our
existing hardware—school buildings? Or do we design a twenty-first-century educa-
tion model according to what we think is best for students and then figure out how
the buildings can be designed or renovated to accommodate this model?
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On the face of it, most would argue that school buildings should not dictate
how we educate our children—that “construction should not drive instruction.”
Indeed, most educators who oversee the renovation of existing schools and the
construction of new schools probably believe that they are designing schools for
the twenty-first century. This book will show how far off base that belief actually
1s. The reality is that almost all the schools that have been built or renovated over
the past ten years or are on the drawing boards today are cells-and-bells schools—a
design that makes them educationally obsolete on the day they open. Each school
that we renovate or build today extends a defunct model of education for at least
thirty years or more. This obsolescence 1s a huge problem for the United States.

If it is so obvious that we are sitting on trillions of dollars’ worth of obsolete
hardware and intentionally adding to that on a daily basis, then why don’t we start
upgrading our hardware so that it can run the software that we want it to run? This
is a classic chicken-and-egg problem. We are stuck in a vicious cycle where obsolete
school buildings perpetuate an obsolete educational model that, in turn, spawns
additional obsolete school buildings.

If one were judging the quality of American education on the basis of the
school buildings alone, it would be difficult not to imagine David Warlick’s worst-
case scenario: “The worst-case scenario is that ten years from now we're still gradu-
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ating kids who are perfectly prepared for the 1950’s.

TWO VIEWS OF EDUCATION

There are, in fact, two prevailing views about education, teacher-centered learning
and student-centered learning, and these two views have existed on parallel tracks
for over a hundred years. Each approach to education calls for a different kind of
school design.

Teacher-Centered Learning

This is the predominant method of education practiced across the United States.
Throughout the history of public education, teacher-centered learning has been
the dominant method employed by schools.” This model assumes that for students
to learn effectively they must be continuously directed by a teacher. This view of
education maintains that schooling’s main purpose is to teach students a predeter-
mined quantity of material—mostly contained in textbooks. The more material
the students know, the more educated they are. Students are tested often to measure
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FIGURE 1.1 Teacher-Centered Learning

the extent to which they have learned the textbook-based material. Students start
school knowing very little—they are empty vessels waiting to be filled. The expec-
tation is that successful teacher-centered schools will fill them with information,
knowledge, and skills by the time their education is done. Under this model, the
teacher is responsible for ensuring that all students gain the same fundamental and
essential knowledge regardless of their different abilities. Evidence shows us that
this is very difficult to do—particularly in classrooms where there is a great diver-
sity in student competence and aptitude. It is nearly impossible for one adult to
constantly supervise twenty to thirty students while ensuring that each of them
receives a personalized education.

Student-Centered Learning

Student-centered learning is a philosophy of education that centers on the student
as an active participant in learning. Under this paradigm, every student in school
is a worker and the teacher becomes a facilitator. The term student-centered learning
can be viewed as an umbrella term encompassing several well-known teaching
and learning practices, including project-based learning, personalized learning, and
social-emotional learning. Student-centered learning allows the students to direct
their learning, maximize their own personal potential, and develop the skills to
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FIGURE I.2  Student-Centered Learning

apply theoretical knowledge to solve real-life problems—in physical settings suit-
able for this kind of applied learning.

Such learning is not a new idea. The progressive education movement that
brought student-centered learning to schools is actually a late-nineteenth-century
invention. The writings of prominent educational theorists like John Dewey, Jean
Piaget, Lev Vygotsky, and Maria Montessori greatly influenced the movement
through the twentieth century.?

The movement has gathered steam over the past two decades for two reasons.
First is the increasing recognition, backed by research, that the knowledge and
competencies for success in the twenty-first century are vastly different than those
of the twentieth century. Harvard economists Claudia Goldin and Lawrence Katz
discuss in their 2008 book, The Race Between Education and Technology, how educa-
tion is failing to keep up with technology-driven skills demands of today’s labor
market. They also point out the growing income and achievement gap between
college graduates, as only some of them leave with the necessary higher-level
thinking skills needed for good jobs in today’s economy.’

Second, research continues to solidify the argument that students learn better
when they are personally and actively engaged in learning.'® Research tells us that
the student-centered model is more effective for deep understanding (as opposed
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to rote memorization) because it connects the learner with a wider range of experi-
ences than just listening."" While student-centered learning is naturally effective in
providing a diversity of activities, its real value lies in its ability to be personalized
for each student.

This book accepts the perspective that learning is a reciprocal process between
the learner, the facilitator, the pedagogical practices, the social climate, and the
physical environment.”? In a well-designed school, the reciprocity between learn-
ing and the learning environment would remain current and ongoing over the
years. Unfortunately, traditional school buildings, no matter how well they were
designed to serve educational needs on the day they opened, tend to become obso-
lete over time as technology advances and teaching and learning needs change.

In contrast, throughout this book, I have referred to the idea of a learning building—
where an agile, active learner is supported within an agile, active social and physical
learning environment. The learning building connotes both a building that supports
student learning in a cutting-edge way (a building for learning) and a building that
can be adapted to meet students’ and teachers’ needs as those needs evolve (the build-
ing itself “learns”). The idea of the learning building is explored further in this book.

A BRIEF HISTORY OF SCHOOL DESIGN

The United States introduced compulsory schooling between 1852 and 1917. Before
that time, schools were almost all very small operations in churches or homes, and
formal education excluded all but the rich and some of the very poor, who were
to be “improved” in church-run schools. With the introduction of compulsory
schooling came a need to efficiently manage many more students.

The schooling model adopted by most rural communities was the one-room
schoolhouse. The quality of individual schoolhouses and the amenities they pro-
vided varied widely, depending on economic conditions. Usually one teacher
would be responsible for teaching a group of elementary school children. Due to
space constraints, multiage groupings were necessary. Depending on their age and
capability, students were also given various assignments to do to keep the school-
house operating. School was usually open from 9 a.m. to 4 p.m., with two fifteen-
minute recesses and a one-hour break for lunch. In addition to the educational
function, the building served the community in another way: “The school house
was the center and focus for thousands of rural communities, hamlets and small

towns. Often, town meetings and picnics were also held there.”"
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FIGURE 1.3 The Upper Boxelder One Room Schoolhouse was originally built thirty-five miles
northwest of Fort Collins, Colorado. The school was built in 1905 and cost $290. It closed
in 1951 and was relocated to Fort Collins Museum & Discovery Science Center.

Academically, the purpose of the compulsory education movement was to
create literate and numerate citizens, but the one-room schoolhouse (perhaps
inadvertently) also taught many social, emotional, and life skills in a way that its
larger, urban counterparts were unable to do. Ironically, students were more likely
to achieve many of the skills and competencies needed to succeed and thrive in
the twenty-first century in the one-room schoolhouse than in the factory-model
schools that followed and continue to this day.

The roots of the compulsory education movement can be traced to the Prussian
movement, begun one hundred years ago and intended to train the lower classes
to be obedient soldiers and serfs, rather than, necessarily, scholars. To this end, and
as the one-room schoolhouse was no longer adequate to serve larger populations
of students, modern schools began to resemble factories for teaching, with every



BLUEPRINT FOR TOMORROW

student given the same desk, chair, and orientation to the lecturer at the front of
the room. Perhaps unsurprisingly, this change happened at around the same time
that the Fordist concept of mass manufacturing became more widespread. Like
widgets on conveyor belts being ferried past factory workers to be prepared for sale,
students in the original modern school were prepared in different subject areas by
different teachers in different rooms, which were connected by long corridors. In
the elementary school, this progression happened over a yearly rather than a daily
basis, as students progressed up through the building to a different room each year.

Movements against this trend have bubbled along since its inception, when the
ideas of some of the great thinkers in education at that time, such as Maria Mon-
tessori, were clearly quite incompatible with rooms comprising rows of desks and
chairs. The open-classrooms movement of the 1970s was one such trend against
the conveyor-belt style of schooling. Yet the factory-model school has persisted by
default and continues to be adopted across the nation despite very little research to
endorse it as a good way to educate children for today and tomorrow.

5

Nowhere is the Taylor industrial model of “efficiency” more studiously fol-
lowed than in the way school buildings are designed and set up. Under the Taylor
model, management made all the important decisions and workers were simply
told what to do and when to do it."* Since the goal of factories was to produce
identical widgets, it made no sense to have individual workers do things differently
from each other. Education also was seen as a method by which all students would
learn the same things at the same time from the same teacher. Individual differences
between students should not preclude them from being trained to acquire the low-
level information and skills that schools were expected to deliver. A system that
worked for factories was expected to be just as successful for education, and indeed,
one can argue, as Virginia Heffernan does, that schools were quite good in provid-
ing a level of basic training that was sufficient for graduating seniors to work com-
petently in a factory: “The industrial-era classroom, as a training ground for future
factory workers, was retooled to teach tasks, obedience, hierarchy and schedules.”"®

Arguments raging in the education community about the best way to educate
students (teacher centered versus student centered) did not spawn a corresponding
movement to change how school buildings were designed. This is not to say that
there has been no innovation in school design—only that such innovations are lim-
ited to less than 1 percent of all schools in the United States.'® The dominance of the
factory model school was challenged for a very short period, during the mid-1970s,
when attempts to connect the design of schools to a student-centered approach to
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FIGURE 1.4 Canning Vale College in Perth, Western Australia, is based on an open plan
design. It is different from the failed open-classroom schools of the 1970s in that the
design is not one large, open space. Rather, the design creates discrete zones for various
activities while still retaining the agility of an open plan to provide for various-sized
groups of students and interdisciplinary work.

education began in earnest. However, this movement that led to the creation of what
came to be widely known as open-classroom schools flared briefly and ended in disrepute.
A review of the open-classroom movement can help us understand how the move-
ment has prevented subsequent efforts to update school design to current standards.

Open-Classroom Schools

The legacy of the open-classroom movement, and the myths surrounding its fail-
ure, has stalled progress in the school building arena for thirty-five years or more.
Open-classroom schools (sometimes referred to as schools without walls) originated
in the United Kingdom and migrated to the United States in the late 1960s. They
were based on the belief that students will do better if they are removed from the
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constraints of the boxed-in classroom. The idea was to move from a teacher-centered
model of education to a multiage, student-centered model. Physically, it involved
the removal of classroom walls so that a team of teachers could work together in a
large, open space where different-sized groups of up to two hundred students could
be brought together according to interest and ability. Open-classroom schools were
very popular through the mid-1970s.

In practice, most of the open-classroom schools did not live up to their promise,
for two key reasons. The most evident reason was that the philosophy the schools
embodied was not practiced by teachers, who sought to create the equivalent of
traditional classrooms using room dividers and furniture. The second reason for
the abandonment of the open classrooms is that they got caught up in the general
backlash against the experimental culture of the 1960s. Schools designed for open
classrooms soon had walls put up, and the movement to create open-classroom
schools was completely dead before the end of the 1970s.

A third reason why open-classroom schools failed is less well known but is
probably the most significant reason for their disappearance. This has to do with
the design of open-classroom schools. Few people understand that the design of
these schools had some fundamental flaws. Under the best of circumstances, put-
ting one hundred to two hundred young children in one large, open area is an
extremely risky proposition.” Without quiet zones, restorative areas, enclosed
spaces for smaller groupings and focused work, handpicked furniture, and acous-
tic treatments that would be essential for the different activity zones to work as
desired, the open-classroom design is almost certain to fail. Looking back at the
actual design of these schools, it is evident that none of the above elements of design
were actually put into place and so it is not surprising that open-classroom schools
were dismissed as a fad.

Despite their ultimate demise, open-classroom schools remain disproportion-
ately influential today in decisions about school design. Their legacy lives on mostly
in the form of the myth that any change from a traditional classroom-based model
of education represents a return to the failed open-classroom movement.

The damage caused by this myth is that it stands in the way of designing an
effective student-centered alternative to the current cells-and-bells model. Even
though student-centered learning starts with the same premise as did the open class-
rooms—that each student is unique and deserves a personalized education—today’s
architectural response obviously has to be very different from the failed open-
classroom design.
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Today, a new imperative for redesigning schools is the increasing role that
technology is playing in education. Technology is enabling dramatic changes in
the workplace, and analogous changes should also be occurring in learning envi-
ronments but are forestalled by rigid design that has its roots in the failed open-
classrooms movement. So how do schools and school districts reopen the discussion
of school design to move it away from an obsolete factory model to one that is (yes)
more open? And how do they do this without running into the wall of opposition
put up by the opponents of open-classroom education?

First, it 1s important for any school leader who is interested in ushering in
change to become an expert in the whole open-classrooms movement. The leader
needs to understand why open classrooms came into being and the history and
politics behind their demise. The best write-up on open classrooms is by Larry
Cuban, who presents a complete and balanced perspective on the subject."

To put it bluntly, our country now has over $2 trillion worth of dysfunc-
tional architecture that is ill suited to educate children in the twenty-first cen-
tury. This book will provide very specific strategies to reverse this dysfunction
so that our existing school facilities can remain viable and eftective for many
years to come.

DESIGN FOR EDUCATION

School buildings need to be designed from the ground up to support four essential
design principles (see the sidebar “The Four Design Principles for Schools”). They
need to be welcoming, be versatile, support various learning activities, and send
positive messages about activity and behavior. This approach is very different from
how most schools are currently designed, where function and not quality leads the
way. That means schools” designs are evaluated on the ability of individual spaces to
meet their defined function and not much else. Classrooms are considered good if
they can accommodate a certain number of students, cafeterias are successful if they
can turn around a certain number of students within a prescribed amount of time,
labs are effective if they have the required equipment needed to deliver the curricu-
lum, and so on. The design principles that I address go beyond basic functionality
and get to fundamental questions about the quality of a school building defined by
its ability to meet basic human needs of dignity, social well-being, and emotional
development. Of course, by fulfilling these needs, we also create a climate in which
students can grow and thrive educationally.

11
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SIX EDUCATIONAL STRATEGIES THAT THE
DESIGN PRINCIPLES SHOULD SUPPORT

The four design principles identified in this chapter support the following six edu-
cational strategies: student-centered learning; teacher collaboration; positive school
climate; technology integration; flexible scheduling; and connection to the envi-
ronment, community, and global network.

Student-Centered Learning

The main purpose of student-centered learning (discussed earlier in this chapter) is
to make learning more personalized for every student. It is also intended to encourage
students to become more self-directed and improve their social and emotional devel-
opment while building a foundation for acquiring the skills and competencies needed
in the twenty-first century. From a teaching perspective, practices would change quite
significantly from a teacher-centered model so that the teacher is a guide and facilitator
rather than the director of learning and the purveyor of all knowledge.

THE FOUR DESIGN PRINCIPLES FOR SCHOOLS

Four criteria are imperative in any successful school design:

Be welcoming (safe, nurturing, encouraging good citizenship): How students
behave in school has a lot to do with the hidden messages that the building
sends. The designer has great influence in setting up the environment so that it
feels welcoming.

Be versatile (agile and personalized): A school building has to be agile—which,
as the I discuss throughout the book, is more complicated than just creating
flexible spaces. Personalization refers to providing environments that meet the
different needs and learning styles of different students.

Support varying and specific learning activities (multiple learning settings):
Some areas of the school should be designed to promote a variety of learning
activities—for example, the learning commons. Other areas should be designed
to support specific activities—for example, the black-box theater.

Send positive messages (about identity and behavior): The importance of
creating a positive school climate cannot be overemphasized. A school facility’s
design will have a big impact on efforts to create a positive climate.
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Teacher Collaboration

Traditional school architecture promotes teacher isolation by limiting each teacher
to his or her “egg-crate” classroom. Such a physical arrangement makes team teach-
ing difficult and limits opportunities to build social relationships.” A collaborative
teaching environment helps reduce burnout, improves teaching practices, and pro-
motes a shared responsibility.? Just as traditional egg-crate architecture supports
isolation, space can also be designed to support a professional learning community
for teachers. Teacher collaboration benefits not only teachers but also students.
According to a 2011 Stanford study, when teachers collaborate more, students do
better.?! This study concluded that “social capital,” which is built when teachers
have more opportunities to work closely with their peers, is more effective than
“human capital,” which is the professional development offered by outside experts.
Moreover, teacher collaboration allows schools to offer more interdisciplinary
projects, team teaching, and block scheduling—all of which support twenty-first-
century education goals.?

Positive School Climate

There are many ways in which schools are trying to improve school climate. Sev-
eral organizations have been formed to improve school climate, because of growing
awareness that how students feel about school directly affects how they perform in
school. One organization promoting positive school climate, the National School
Climate Center, defines a positive school climate as “a safe, supportive environ-
ment that nurtures social and emotional, ethical, and academic skills.”>?

Positive school climate has been linked to social-emotional learning programs.
This type of learning involves the instruction, development, and practice of skills
to manage and express feelings, resolve conflict, and make responsible decisions.
The premise of social-emotional learning programs is that in order for students to
become collaborative learners, they must first learn how to communicate and work
together effectively. A meta-analysis by Durlak and colleagues showed that social
and emotional learning programs provide many benefits to students. The programs
improve students’ behavior toward each other and teachers, improve students’ atti-
tudes about themselves and school, and decrease emotional stress and depression.
With their improved social skills and ability to identify and manage their emotions,
students reach greater academic achievement.**

This book argues that school building design can be a very significant (and

often overlooked) force in creating a positive school climate.” For example, it is

13
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possible to break down the anonymity of large school buildings through the cre-
ation of physical learning communities where smaller groups of students and teach-
ers share a common space or community. Here all the adults know all the students
by name and all the students also know each other personally. Under this system,
bullying and other antisocial behaviors are reduced and conditions for improved
academic outcomes are also created. Other ways that school design can create a
positive school climate include properly designing and placing toilets, designing
entries that are welcoming, creating areas for more social interaction, making food
and beverages more easily available and convenient to access from social spaces, and
providing more spaces to display student work.

Technology Integration

Nowhere is the influence of “disruptive innovation” more evident than in the
technological arena.”® Companies like Tower Records, Kodak, Polaroid, and
Blockbuster were literally put out of business by new technologies that made their
products and services obsolete. Information, the staple of schools, is now freely
available at the touch of a button or the click of a mouse, and yet schools have
resisted the urge to reinvent themselves so that they can serve today’s children and
today’s education needs.

Few would disagree that digital literacy is essential for success, even survival,
in today’s world. Digital literacy is the overarching term for a wide array of skills,
including the use of various popular software products for word processing, spread-
sheets, presentations, photo and video editing, desktop publishing, and so on. It
also includes Internet research, the creation of and participation in online blogs
and discussion forums, Internet gaming (some of which has significant educational
value), tweeting, and programming. Digitally literate students will also be able
to connect with special-interest groups whose members are dispersed throughout
the world, take online courses to improve specific areas of interest and passion,
and start online businesses for trading or selling products and services. Perhaps the
most exciting learning opportunity offered by technology is represented by the
maker movement, which gives budding designers all the tools they need to realize
their creative visions using open-source electronic platforms like the Arduino, laser
cutters, and 3-D printers, whose costs continue to drop every day. In their book,
Invent to Learn, Gary Stager and Sylvia Libow Martinez argue that “this ‘maker
movement’ overlaps with the natural inclinations of children and the power of

9927

learning by doing.
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School buildings, with their sterile computer labs, highly restricted access to
the Internet, limited availability of mobile computing devices, and marginal use of
technology in classrooms, are obviously way behind the times (and the expecta-
tions of students) when it comes to technology integration.

Flexible Scheduling

The disconnect between learning goals and education delivery is clearly evidenced
by how the typical school day is scheduled. Breaking up the school day into forty-
five-minute segments is an efficient way to deliver the curriculum and “cover” the
material, but it is not effective if real learning, measured by true student engage-
ment and deep understanding, is important. Typical school scheduling also mili-
tates against collaboration between teachers and opportunities for interdisciplinary
and project-based learning. But what does scheduling have to do with school
design? This book will demonstrate how the creation of physical learning communi-
tie— adaptable learning spaces that can be configured for the needs of various
groups—can provide a wide range of scheduling choices not typically available
to students and teachers in a traditional school building. A learning community
looks beyond individual classrooms and classroom pairs; it defines a larger group
of up to 150 students and around six to eight teachers as an operational unit where
“everyone knows your name.” A grouping of this size immediately breaks down
the anonymity of large, impersonal, and institutional schools.

Connection to the Environment, Community, and Global Network

The school’s connection to the environment, the community, and the global net-
work is important if not critical to the delivery of a twenty-first-century education.

Connection to the environment. There is evidence that students do better in
schools with more daylight, fresh air, and views of nature. Renowned environ-
mental educator David W. Orr discusses sustainability and its importance in school
design. He recommends that schools find ways “to support better alternatives that
do less environmental damage, lower carbon dioxide emissions, reduce use of toxic
substances, promote energy efficiency and the use of solar energy, help to build
a sustainable regional economy, cut long-term costs, and provide an example to
other institutions.” Moreover, he adds, “the results of these studies should be woven

into the curriculum as interdisciplinary courses, seminars, lectures, and research.”?

15
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Connection to the community. One of the problems with traditional schools is
that they are so isolated from the community. However, the time for simply cre-
ating community schools is past. Community schools are traditional schools that
permit a certain amount of community use after the school day. Today, schools
need to serve as community learning centers where learning is the operative word.
As I described in an earlier publication, “the community’s role in this approach
goes well beyond simply using school buildings after hours. Instead, community
residents and institutions become active partners in education. Just as the school
serves the community’s interests, so also the community serves the school’s pur-
pose. School under this scheme becomes redefined as a learning center with peda-
gogy as a two-way street, as resources are passed back and forth between the center

229

and the community.

Connection to the global network. Traditional schools are based on a time- and
space-bound, bureaucratic-hierarchical model of education. This model assumes a
one-way flow of information and knowledge from the top to the bottom—and in
schools this means from teacher to student. However, around the world and out-
side school, this model has already given way to the network model of learning.
Under the network model, people connect with information, resources, and other
people as needed, when needed. Here, teachers can also be learners, and learners
can be teachers. A traditional school building, with its clear preterence for delivery
of information via lectures, is perfectly designed for the bureaucratic-hierarchical
model. Thus, the structure becomes a major impediment to delivering a network
model of education demanded by and prevalent in the twenty-first century.

WHAT IS THE LEARNING BUILDING?

Winston Churchill once said, “We shape our buildings; thereafter they shape us.” His
words reflect a universal truth that buildings start out representing the aspirations
and priorities of those who design and build them, but over time, they shape the
attitudes and aspirations of the people who live in them. Nowhere is this truth
more evident than in the school buildings our teachers and children occupy. The
overwhelming majority of school buildings represent an underlying philosophy
that the Taylor industrial model of efficiency is applicable as much to students as it
was for industrial workers. Under this model, learning can be defined, quantified,
controlled, and mass-produced, and if that is the case, then the design of schools
perfectly fits the model.
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THE QUESTION OF MONEY

Surprisingly, twenty-first-century schools are almost always less expensive to build and
operate than a traditional school. There are a number of reasons why this is so, but here
are just a few:

Twenty-first-century school facilities are more efficient because they utilize
more of the built area for teaching and learning by reducing the amount of space
dedicated to circulation and utilities. Almost 15 percent more space can be
captured in this manner for education. Conversely, new and renovated facilities
can make do with up to 15 percent less area than they might otherwise have.
With the notion of adaptability in mind, twenty-first-century schools are built
with many interior lightweight (but durable) interior walls that are less expensive
to build, relocate, and remove than the heavy masonry walls that most traditional
schools use.

From my own personal experience designing schools for over twenty-five years,
twenty-first-century schools are generally less likely to suffer damage due to
vandalism, because students have a greater sense of ownership of the school.
This reduces the cost of ongoing maintenance.

An increase in mobile technologies means less wiring throughout the building.
This advantage is especially significant in many older buildings, which still have
substantial amounts of asbestos in them.

Through joint-use agreements with community organizations and other
government agencies, twenty-first-century schools can either eliminate some
commons areas or create them with alternative sources of funding. This results
in a substantial reduction of the capital expenditures that schools and school
districts have to assume.

The incorporation of green technologies can reduce energy consumption and
reduce water use—resulting in lowered annual maintenance costs.

The second part of the Churchill quote, which suggests that those who occupy
buildings begin to take on the attributes of the building, is just as easy to verify
with school buildings. No one would doubt that education is delivered today in
much the same way it was delivered fifty or even a hundred years ago, when indus-
try was the engine that drove the American economy. This observation would be
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very troubling simply for the reason that education is stuck in the past while the rest
of the world is moving on. However, the failure to keep up with the times is even
more disturbing in education because this is one enterprise that, by its very nature,
should be about the future. After all, the purpose of education is to equip students
with the skills and competencies they need to adapt and succeed in a future world
that looks very different from today’s world.

Our first reaction to the defunct school-building model is to update the design
of school buildings so that the design reflects today’s understanding of education
and current aspirations for schools. Will this solve the problem and help us create
schools that better prepare students for future lives and careers? The answer is yes
and no. Yes, schools designed according to today’s needs would be better places for
preparing students for the future than the industrial-model schools most students
attend today. However, assuming that capital resources are and will always be in
short supply (see the sidebar “The Question of Money”), then whatever we build
or renovate today will be around for many decades to come. That means, no matter
how thoughtfully we design schools today, they will continue to shape teaching and
learning practice for many, many years to come. In this sense, we will simply per-
petuate the problem of having future generations be shaped (in not-so-good ways)
by our current model of education, which (like everything else) has a finite shelf life.

How to solve this problem? For starters, schools need to be places that put an end to
the Churchillian observation. Churchill’s comments were made at a time when build-
ings, once constructed, remained largely unchanged for a very long time. Thus, if
the buildings were immutable, then they would obviously continue to influence
many generations of people who lived and worked in them. We do not want this
immutability for our schools. We don’t want today’s architects telling future generations of
teachers and students how to live and learn.

To move away from the Churchillian observation, we need buildings not only
to be shaped by the people who design them, but also to respond to those who
live in them. In other words, we need to move away from the rigidity of the static
building to the agility of the learning building. The thesis of this book is that a well-
designed school building will look very different day to day, week to week, month
to month, and year to year. The changes will be a direct result of the school occu-
pants’ shaping their learning environment to fit the needs of the learning activity
the school needs to accommodate. A crude version of this idea is already at play
in many schools, in the shape of the dreaded “cafetorium” or “gymnatorium”™—
spaces that serve different purposes. The problem is that a cafetorium, in trying to
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do two incompatible things, does both badly—and the same can be said for the
gymnatorium.

Agility over Flexibility

The cafetorium and gymnatorium examples show that flexibility is not always a
good thing. The architect’s idea that some generic space can be made to work for
different activities simply by moving furniture around does not work in practice.
There are many qualities that make a space suitable for a particular activity. These
include the extent to which it naturally lit and naturally ventilated, its outdoor
connections, its size and shape, its ceiling height, how it is furnished, how well it
accommodates mobile technology use, its acoustic qualities, and its use of interior
finish materials and colors. An agile school building is designed so that users can
have a rich variety of learning experiences but in spaces that are suitable and have
the proper ambiance for the learning activity at hand, whereas a flexible school
building simply focuses mostly on multiuse spaces.

The Environmentally Smart School Building

A learning building not only has to be agile, but also has to be smart. As defined
here, smart refers to buildings that respond to both environmental conditions and
user stimuli. Here are just a few examples of how a building can be smart. It would
turn lights on and off as needed, maximize daylight while reducing glare, priori-
tize fresh air over conditioned air, reduce energy use and make consumption pat-
terns transparent to its users, and harvest rainwater and conserve and reuse potable
water. A building could also be smart in passive ways—through proper orientation
to maximize daylight, the strategic placement of trees that provide shade in sum-
mer and allow in more daylight in the winter, and passive solar heating for hot
water. Other passive measures include rooftop treatments like green roofs to reduce
energy costs, waterless urinals, and indigenous landscaping that requires less water.
Additionally, the building could expose as many of its building systems as possible
so that students could understand how buildings are put together and operate.

Smart, Agile Kids

It is my firm belief that smart, agile school buildings create smart, agile kids.
Research shows that the good environmental conditions smart buildings create,
such as good air quality, day lighting, thermal comfort, and good acoustics, are

more conducive to learning than the poor environmental conditions in which most
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students go to school.*” However, being smart is not just about knowing more. It is
about being a good, responsible citizen. Buildings that practice good environmental
stewardship are more likely to encourage students themselves to become smarter about
the use of scarce resources. Then there is the question of agility. An agile building
allows teachers and students to design and implement a far greater variety of teaching
and learning experiences than does a rigidly designed school building. An agile build-
ing encourages students to take greater ownership of their learning and helps foster
collaboration and good learning habits that help create agile learners who will be
better prepared to take on the challenges of a constantly changing world.

OVERVIEW OF THE BOOK

The ideas contained in this book are as relevant to new schools as they are to schools
up for renovations. However, since the vast majority of the world’s students attend
school in traditional buildings, the book focuses on ways to use current spending to
adapt spaces, rather than on an innovative vision for tomorrow’s schools—a vision
that may appear utopian and unachievable in a time of fiscal austerity.

This book is organized space by space such as classrooms, labs, and libraries,
and it offers options for incremental progress while also demonstrating how all
the pieces of a learning building fit together. The ideas presented draw upon my
experience working with both public and private schools in the United States and
around the world. The discussions are intended to address the needs of readers in
many kinds of schools, with the understanding that schools have very different
environments, resource levels and student needs.

Where appropriate, I have included some recurring features throughout the
book. “Before and After” photo spreads show how new ideas can be put into practice,
“Smart Idea” sidebars highlight particularly effective innovations, and “Do Now”
sidebars feature relatively easy changes that educators can try right away in their schools.

Chapter 1, ““Reading’ School Buildings,” explores the visual cues that translate
into messages students receive in corridors, classrooms, and common areas from
elements such as acoustics, lighting, doors, furniture arrangements, wall decor, and
materials available for learning. The chapter includes a sidebar on lighting and an
illustrated feature on soft seating.

Chapter 2 talks about the importance of school entries and how these can be
designed to be welcoming. A checklist for assessing your school’s entries is included
as well as a “Smart Idea” feature on signature elements.



Before and After:
Two Views of Education

FIGURE 1.5 Before: Teacher-centered classroom at
P. K. Yonge Developmental Research School at
the University of Florida in Gainesville.

FIGURE 1.6 After: Student-centered
learning commons at the new P. K. Yonge
School completed in the fall of 2012.

FIGURE 1.7 Before: Hallway at the International
School of Brussels before a summer renovation
as a temporary high school.

FIGURE 1.8 After: The design of
the same area into a learning
community with this commons
space now allows multiple forms of
learning not previously possible.
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Chapter 3, “Capturing More Space for Learning,” discusses how classrooms and
hallways can be redesigned to create learning communities and how the substantial
amount of space wasted by hallways can be captured for teaching and learning use.
The chapter lists twenty essential modalities of learning that school buildings need
to support and a “Smart Idea” section on partitions.

Chapter 4 discusses labs, specialty studios, and do-it-yourself spaces and intro-
duces some not-so-familiar terms to the school community. Integrated learning
areas like the Da Vinci studio, the espresso studio, and the Jamie Oliver studio are
described. The chapter also includes a “Smart Idea” sidebar on the kiva, another
innovative idea for school spaces.

Chapter 5, “Making Room for Collaboration,” discusses how school design
can support teachers. It contains a “Smart Idea” feature on how to create a low-cost
focal space for teachers.

Chapter 6 talks about the changing face of the school library and how it can
become an effective place for putting people and ideas together in today’s techno-
logical world. One “Smart Idea” sidebar describes changes that schools can make
immediately to their outdated libraries to bring them more in line with today’s needs.

Chapter 7, “Beyond the Classroom Window,” focuses on outdoor learning. It
looks at elements such as connecting with nature, play, learning terraces, and creat-
ing green areas in urban settings.

Chapter 8 describes how institutional cafeterias can be converted to more
community-centered cafés and provides a case study and an illustrated feature on
kitchen gardens.

The conclusion of the book, “Putting Theory into Practice,” provides ideas for how
schools can begin transforming their facilities. Specific case studies offered here show
how the principles and strategies discussed throughout this book can be implemented.

In appendixes A and B, at the end of the book, I have provided two school
evaluation checklists, one for elementary school facilities and one for secondary
school facilities. These represent a hybrid tool based on Lorraine Maxwell’s “Class-
room Assessment Scale” and Fielding Nair International’s “Educational Facilities

Effectiveness Instrument.”

ON A PERSONAL NOTE...

I feel uniquely qualified to write this book because I have, literally, “served on
both sides of the aisle” as an architect responsible for creating both traditional and



Introduction: The $2 Trillion Mistake

innovative, twenty-first-century schools. For ten years, from 1989 to 1999, I served
as the director of operations for New York City’s school construction program. In
this role, I participated in the design and construction of nearly $10 billion worth
of projects that included the creation of over one hundred new schools and the
completion of more than six hundred renovation projects. Having had a direct and
personal involvement in these projects, I can say with complete conviction that
none of the projects built or renovated during my tenure in New York City would
fit the definition of a twenty-first-century school.

The massive infusion of funds succeeded in bringing the city’s schools into a
state of good repair and met the most basic requirement of a school facility, which
is to keep students safe, warm, and dry. Beyond that, however, nothing fundamen-
tally changed with the way in which education was being delivered in the city.
School buildings did not facilitate new ways to teach and learn, and neither did
they serve as a catalyst for true education reform. The new and renovated build-
ings we created simply extended what we now know is a defunct cells-and-bells
educational model. Sadly, built as they were to last fifty years or more, New York
City’s stock of new and renovated school buildings will adversely impact the city’s
ability to deliver a true twenty-first-century education for many decades to come.

After I left government service, I took a one-year sabbatical from architecture
to work for a national technology company coordinating the implementation of
one-on-one computing programs (one computer for every student) for schools
across the United States. It was during this period that I met many innovative edu-
cators who were using the influx of technology into schools as a catalyst to move
to a more student-centered model of teaching and learning. Despite these educa-
tors’ notable successes, it was apparent to me that their efforts were being seriously
thwarted by the design of their factory-model school buildings.

When I returned to the field of educational architecture in 2001, I did so as an
independent practitioner intent on bringing what I had learned from my educator
colleagues to the architectural profession. My goal was to close the wide chasm
that existed between educational research and school architecture so that buildings
could be designed from the ground up or renovated to facilitate rather than hinder
good educational practice.

In the early years of my return to architecture, I found many eager clients
who had themselves been frustrated by the limits on good teaching and learning
imposed by traditional school buildings. In 2003, I joined forces with my business
partner Randall Fielding, and, together, over the past ten years, we have taken our
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ideas to schools throughout the United States and to many other countries around
the world. By 2014, our practice had expanded to cover forty-three countries on
six continents. What I have learned in my second career focused exclusively on the
development of innovative schools designed to meet the needs of the twenty-first
century is that good school design is something everyone needs but also something
few people know how to ask for. I also learned that for all the impact our practice
as innovative architects has had, it represents barely a ripple in the sea of traditional
schools that continue to be built to this day. From my own personal experience, I
would estimate that over 99 percent of school buildings being constructed or reno-
vated today across the globe would qualify as traditional, twentieth-century facili-
ties. Thus, the need to get the word out to a wider audience that there is a better
way to design schools has never been greater.

This book is written so that all school stakeholders, and educators in particular,
can understand the difference between a traditional school building and a facility
designed to meet the needs of today’s and tomorrow’s learners. I will also show that
it takes no more effort, money, or time to create a twenty-first-century school than
is currently expended to perpetuate the obsolete factory-model school.

The overall theme of this book is how the design of learning places can reflect
and embrace the rapid changes in twenty-first-century education—which is what
the learning building is all about.



