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the whale edifice is built remain largely unexamined by the public and
by vast numbers of educators. Many of the protagomsts, therefore, dont
know what they don't know

Our Map in Outline

When so many well-intentioned and deeply invested people [ind
themselves at loggerheads with each other in s¢ many ways, the
problemn most likely muns deeper than we have collectively realized. In
our examinanon of many issues—funding. phonics or whole language,
site-based management, vouchers or charter schools, business partner-
shipsy and the privarizanon of school systems, demaographics, technol-
ogy, and parenting changes—we huve asked a critical question:

s there sumething functioning at an even deeper level that meokes
sense of the conflict and cnisis, and that gives us a bandle on how to
approach the enormous problems we face?

In our research. we ventured into these waters with half a solution.
We were, and conlinue to be, absolutely cenain that a fundamental
issue hinges on the understanding that stakeholders have of how
human beings learn. We feel that many hold basic beliefs about learning
that are far too hmited: and the prablems in and with education cannot
be solved until these beliets are changed. Thus, our approach is o work
with the deeply held beliets rhat educarors have about learning, with
the goal of changing those beliefs and so leading to changes inreaching.

In the course of our own work with schools. we began to explore
even deeper issues. In the journcy that we describe in this book,
featuring two schools in particular, we were reacquainted with the fac
that schools do not operate in a vacuum. Powertul forces keep
rraditional classroom teaching i place. We tound that we could not
describe our change process in 1solation without laoking at the broader
“systems” question as well,

Litimately, we believe thar there is a coberent way 1o look at the
problems; and there are wuys to restructure education. renew educa-
tors, and signincantly raise the slandards of students. Accomplishing
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such renewal, however, requires a profound rethinking of much that
we have taken for granted. For example, discoveries in biology and
physics are making a new view of life and the universe explicit, while
prolific uses of rechnology have enlarged and complicated our lives,
At the same tme, input from many felds is providing a new under-
standing of ourselves and the way we learn.

It seems to us that in evolutionary terms, education has worked
well over the last 100 years. Akhough many peopie have fallen through
the cracks and numetrous inequities have occurred, the model of
education has been a good “fit” for the industrial age. Large numbers
of people have been equipped to function in industry. And education
and industry have been perceived through the same larger lens.

What is now happening is that the world ieself is changing, and the
lenses through which we have peered are being replaced. As that
happens in other larger spheres of life, a point is reached where
education must follow suit.

We are leaving behind one way of looking at the world—a way
that is built on a belief in stability and controlled change as ideal. In its
place, we're moving toward an emerging understanding of the dyna-
mism of life at every level. It is the understanding of change as natural
to every facet of our existence and an embracing of continuing
possibility that we have been keeping at bay. Four ideas can guide us
in trying to understand change:

1. Disequilibrium is everywbere, and we need 1o understand
that. All systemns, including education, are caught up in the tutbulence
of extraordinary change. To understand and work effectively with any
social system at this time, we have to come to terms with new ways of
thinking, embodied in, but not limited to, what are being called the
“new sciences.” Among the new ideas that are helping us to rethink
our basic assumptions are the notions of complex adaptive sysiems,
self-organization, field effects, self-reference, and the edge of chaos,
These idezs are examined in depth in later chapters, That thinking will
help us grasp the ways in which the system is functioning and see how
¥ guide and influence the directions we wish it to take.
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2 The brain is equipped to deal with a turbuleni world. But
to understand this, we first need to come to terms with bow the
brain learns and to see bow this Enowledge transiates into our
everyday Hves. Research from the neurosciences and many other felds
is profoundly changing what we know about how people learn.
Traditional approaches to learning and teaching sufficed in a stable and
Jess turbulent world, Today, we have no choice but 1o ground our work
with education in a thorough understanding of how the brain actually
learns. The brain, and therefore we, are not limited to the leaming of
a digital computer. We 4re meant 1 learn from naturally complex and
“gessy” cxperiences. At the same time, ouf understanding of stress and
the nature of anxiety and trauma js teaching us that we learn best when
our emotional lives are orderly and coherent {when they make sense).

3. The change process is intrinstcally transformational Most
of the wark on school change, even when parents and other stakehold-
ers have been included, has been directed at changing strategies,
structures, and external behaviogs. In a turbulent world, that approach
cannot work, We are now finding out that the key is to assist systems
{0 self-organize and iransform themselves. This process can be influ-
enced, but it simply cannot be controlled from the outside.

4. To function best in this new environment, we need o
embrace a fundamentally different world view or perceplual
orientation. In the course of our work with schools and business, we
identified specific approaches to teaching. One favored control and a
high degree of stability. Another favored fluid situations and students
engaged in self-directed learning, Qur greatest surprise was fo find that
these instructional approaches are grounded in intrinsically different
ways of viewing reality. Because people have such differing perceptual
orientations, some educators are more at home in the world of change
and turbulence than others. Tt is therefore not simply a matter of
changing strategies—it is a matter of seeing with different lenses.

we ultimately concluded that the most important step that we could
take would be to come to understand these perceptual differences, angl
that the key to successfully transformiog education lies in transforming
ourselves. -

11
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Brain-Based Leaming

In Making Connections, we describe 12 “brain principles” of
learning. Figure 11 (sec p. 19) shows our revised principles; Chapter $
provides a more detailed discussion, The braln principles make provi-
sion for the traditional model of teaching. They show, for instance, that
every buman being has a virtually unlimited set of memory systems
that are designed for programming and for the memorization of
meaningless information. But our minds alse have the need o place
memories and experiernce ino a “whole”™—and indeed our nunds
auwtomatically do this, The whaole” is our autobiographical memory,
which rells us how thungs in space relate and how ideas and experiences
are connected. Without this type of memory, we could not find the
bathroom twice without memariging our route first, nor could we write
a sponmneous sentence recalling an experience. Both memorization
and integration are critical. and learning is best when information is
embedded in rich, meaningful cxperiences. We also came o the
conclusion that teaching for memorization of meaningless facts and
procedures diclated by someonc else usually induces douwshifting
Downshifting is a psychophvsiological response to threat associated
with fatigue or perecived helplessness or both (Caine and Caine 1991,
1994a). Downshifted learners then bypass much of their capacity for
higher-order functioning and creative thought.

In brain-hased learmning, educators see learners as active partici-
pants in the learning process. The teacher is not the deliverer of know-
ledge, but the facilitator and intelligent guide who engages student
interest in learning, Students and teachers become partners in the
pursuit of understanding. Tradituonal schooling assumes that chuldren
have to take on board low of “stuff,” and then someday they will know
how ta apply it when they go to work or have a profession. Brain-based
learning makes this leap to the real world right from the start.

Brain-based instruction begins with the entire schaol and the child's
whole being, The bram is not divided into individual segments marked
feelings™ or “cognitive development” or “physical activity © Rather,
active learners are wotally immersed in theie world and learn from ther
entire experience, Children,” the saying goes, “learn what they live.”

instruction s correspondingly complex. Whereas short lectures and
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FiGure 1.1
BRAIN/MIND LEARNING PRINCIPLES

Principle 1: The brain is a complex adaptive system.

Principle 2: The brain is a social brain.

Principle 3. The search for meaning is innate.

Pringiple 4: The search for meaning occurs through "patterning.’
Principle 5: Emations are crifical to patterning. =

Principle 8: Every brain simultaneously perceives and creates parts and
wholes.

Principle 7 Learning invalves both focused attention and peripheral percep-
fion.

Principle 8: Leamning always invelves conscious and unconscicus processes,
Principle 9: We have at least two ways of organizing memary.
Principle 10. Leaming s developmental.

Principle 11: Complex learning is enhanced by challenge and inhibited by
threat.

Principle 12: Every brain is uniguely arganized.

memorization play a part, much more learning takes place when
learners are constantly immersed in complex experience. when they
process, analyze, and examine this experience for meamng and under-
standing: and when they constantly relate what they have learned w
their own central purposes. When teachers assist students in engaging
their own purposes, teachers may find that skill develepment. with its
cmphasis on practice. rehearsal, and refinement, becomes more effec-
tive, The challenge, therefore, 1s to fit skills and content 10 the leamer,
rather than fit the learner to the curriculum. We go in much greater
depth on what this means later in the book. An example:

Lteach 4th and 5th graders all subjects. The thing theat works most
for me aboul Open Charter School is that T have moved away from
standing in front of the classroom. T have become a learner along
with my chitdren 1 work side by side with them in their learning
rather than assuming that everything that comes from my mowuh
1% the most important thing that is going to be mmportant Lo them.
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our own expericnces and our own sense of self. Here's what one
teucher participating in brain-based restructuring said about it

I don't think it can be averemphasized how scary all this change
& Drve always been willing and quite good at rearranging the deck
chairs; ’'ve never been asked to ransfer from @ steumship to a
starship hefore 1 can sagely mtellectualize atwrat why and even
how. Maybe the key is 1o remember it's not a leap but a journey
where I can control the pace.

Our process together wis an exercise in honesty and frustration as
we began to uncover the forces that held current assumptions i place.
The tension beiween teachers need for techniques and strategies for
the next day and our own emphasis on changing belicfs about leaming
and teaching required not only patience but the capacity to admit and
aceept thar such a fundamental change does not happen overnight.

Our Main Surprise: Different Ways of Perceiving the World

Ag we worked with and observed eachers, both in our schools
and around the United States, we began to see and confinm ditferences
in what we call “instructional approaches.” Though the details had not
been clear to us, the central thrust of the differences was expected.
After all, it was clear thar those who used a stand-and-deliver maodel
had to differ in significant ways from those who elicited student interests
and then embedded conrent as appropriate We ultimately distinguished
beta cen what we call Instructional Approaches 1, 2. and 3. Figure 1.2
(scc p. 23) is a summary of the approaches, and we describe them in
depth in Chapter 1o

As we pursued the matter. we also found something more Tt is
clear thar the different instructional approaches reflect different mental
models of teaching and learning, Mental models, however, go much
deeper and further than we expected. Mental models about weaching
are themselves grounded in even mare fundamental ways in which
people look at things and interpret their world. The differences were
something that we had intuitively felt but had not adequately antici-
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pated or understood. Richard Elmore recounts un experience in restric-

turing:

I recently gave a talk ahour school restructuring to a gathering of
high school principals and superintendents from school districts
that identificd themselves s refonn orented. The common theme
of their reforms was changing the high school sehedule ro lengthen
the standard 45- or SO-minute class to something longer perhaps
ds much as 90 minues, .. When T asked them why they chose
to concentrate 50 much encrgy and attention on changing the
schedule, they tirst looked at me as if [ had descended from
another planet. . . . To them it was obvious that changing the
schedule would lead w a different kind of teaching, bt it wasn't
necessarily obvious what kind of teaching that might be. My
favorite commentary on this problem 1s the teacher who was
quoted as saying, after his school changed troe 45- to 90-minute
periods, "Oh good, now I can show the whole movie.” It is not
obvious, in other words, that changes in teaching pracuce tollow
from changes in struclure (Elmore 1995, pp. 23-263,

Ficure 1.2
SUMMARY OF THE THREE INSTRUCTIONAL APPROACHES

Instructlonal Approach 1 can generally be described as a “stand-and-de-
liver” modal. This approach relies on top-down thinking and the control of in-
formation and facts to be disseminated by teachers.

Instructlonal Approach 2 s considerably more complex and sophisticated
than Instructional Approach 1 Itis still primarily a command-and-control mode
of instruction. with many of the same beliels and practices as Instructional Ap-
proach 1, but there are some critical differences Teaching tends to be organ-
ized around concepts with an eye to creating meaning rather than just lor
memarizing. Ta this end, it uses complex matetials and can incorporate pow-
arful and engaqing experiences.

Instructional Approach 3 is what we had enwvisioned as brain based. It dif-
fars radically from instructional Approaches 1 and 2 because it is much more
learner centered, with genuine student interast as its cora. This kind of teach-
ing is more fluid and open. It includes elements of self-organization as stu-
dents focus individually or gather collectively around critical ideas, meaningful
gueslions, and purposeful projects. Instructional Approach 3 teaching is also
highly organic and dynamic, with educational experiences that approach the
complexity of real life.
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Wwe finally described these more fundamental ways of locking at
things as “perceptual orientations.” The perceptual oricntations frame
the ways in which educators can think and pereeive 'l he orientatons
scl limits on what teachers can conceive of. Thus, those at Perceptual
Orientation | cannot think out of the Instructional Approach 1 box.
Those «t Perceptual Orientation 2 can think about and potentially do
both Instructional Approaches 1 and 2. But only those who are at
Perceptual Orientation 3 can think in sufficiently fluid and infegrated
ways to embrace all three instructional approaches. One aspect of the
perceprual orientation is a core difference between those whe rely on
the external power gven them by the system and those who have a
sense of self-etficacy and are self-reliant. The former find a stand-and-
deliver model of teaching quite natural. The latter are much more
capable of accepting and working with the mndividual chowces ex-
pressed by students.

We describe the differences generally in terms of a distinction
between Perceptual Orientation 1 and Perceptual Oricntation 3 We
suggest that there is a transitional phase, what we call Perceptual
Orientation 2. And we argue that most work on restructuring education
is currently directed ar a shift from Perceptual Oricntation 1ta2 and
that this thrust is essential.

Our Theme

A new way of thinking is required by the paradigm shift—but that
way of thinking cannot be taught. As we explored the differences in
perceptual oricntations. we CAme o believe thal system change requires
educator change. and that educator change is a4 mater of personal
transformation. The source of the resistance of schools to change lies
in a system that is itself maintained by a set of absolutely compelling
deep beliefs about learning, teaching, and the nature of reality itself.

In a sensc, the traditional system was well served by the ald
paradigm. There was a good match between system and beliefs. That
reciprocal relationship is now breaking down. A rrbulent system
requires a different set of beliefs—a different perceptual orientation,
we need a new match.
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All educanonal issues need to be reconceived in terms of the new
sciences and a basic understanding of perceprual orientations. For
example, people are legitimately concerned with rajsing educational
standards. However. our conclusion is that the people who are capable
of teaching to a new and more complex set of standards are those who
see complexity as natural. Perceprual Orientation 3 must be supported
in educators, therefore, if standards are w0 be raised significanty,
Hawever, the system uwself is going to have to be reconligured and must
function in different ways if the fluid and dynamic instruction associaled
with Perceptual Orientation 3 is 1o be paossible.

That, therefore, became the focus of cur work, and of this book.,

This Book

Ultimately, this book describes 1 joumey involving two specific
schools and an unlimited and unnamed numbier of others that engaged
in a process of restriucturing based on changing mental models. Tt also
includes corporations and businesses that were involved in exploring
our process, It draws on more than 100 hours of recorded video and
audio documentanon showing the changes that ook place in thinking
and practice. In addition, we sent our own research questionnaire 1o
numerous schools and individual educators.

Our objective is to contribute to a broader understanding of the
change process—io help redraw a map of whar it takes for educators
and, in particular, cachers to change how they think and what they do
as a resuit. This map will show what happens to men and women when
they let go of the limitations of their old belicts and expand them to
include new fenses.

We divide the book into three distinet sections; each can be read
separately as a "book” by itself.

Section 1. Theory: The Foundation

Section 1 deals with the changes in our collective philosophy s
the new sciences. systems thinking, and comparable developments in





