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Eptcanon on THE EDGE OF POsSIBILITY

Cross a_c:.csa

restructuring seeks to accomplish. A high dropour raic among teachers
with one to five vears of expérience may be an indication of this strain.
They wpically are the teachgrs who are given the most difficult class
assignments. Teachers, partidulasly those engaged in restructuring, all
1oo frequenty speak of burnput as they atternpt to accomplish more in
a system that refuses o s and yet forces ever ‘new" techniques,
metheds, and solutions ontopheir already overcrowded responsibilities.
This strain is paricularly epident when teachers are net allowed to
integrate such efforts at impjoved practice into a coherent sense of how
these fit into their own undlerstandings and assumptions about good
learning and teaching.

In China and Japan, thg average elementary school teacher spends
approximately 40 percent| of the day in planning and curmiculum
consultation, and rarely teaghes more than three hours a day (Stevenson
1992, pp. 74-75). In the Unjted States, that planning time transfates into
anything from a half hour tp one or two hours per week in elementary
schools. In high school, whart is called preparation time amounts to one
hour 2 day. Exceptions ar¢ relatively rare. How can teachers possibly
integrate into practice fhe exploding knowledge base in the
neurosciences, cognitive dciences, technology, individual disciplines,
and what we now know about how to help children become healthier,
more effective human bgings, when all they have time for is to
implement a predetermingd lesson plan hour after hour with a 5- to
8-minute break in berweer?

Class size can also 3dd to wacher burmnout. In many states,
elementary schools have af least 35 students per class,

» Notwithstanding all\ibe action and all the problems ihat we
‘bave described, some of\tbe decp beliefs about bow children
actually learn bave never'peen examined by many of those who
are embroiled in the debate. Even people who might have different
views of what they want edbication o accomplish often share deep
beliefs about “school” and tkaching, which are not grounded in a
coherent theory of learning. Their unarnticulated beliefs are grounded
in the experiences that they| have had with their own education.
Although the system is at the dye cf a storm, the basic beliefs on which

the whole edifice is built remain irgely uncexamined by the public and
by vast numbers of educators. Mapy of the protagonists. therefore, don't
know what they don't know,

Our Map in Qutline

When so many well-intentioned and deeply invested pcople find
themselves at loggerheads with each other in so many ways, the
problem most likely runs deeper than we have collcetively realized. In
our examination of many issues—funding, phonics or whole language,
site-based management, vouchers or charter schools, business partner-
ships and the privatization of school systems, demographics, technol-
ogy, and parenting changes—we have asked a cridcal question:

Is there something functioning at an even degper level that makes
sense of the conflict and crists, and that gives us a handle on bot ta
approach the enormous problems we Jface?

In our research, we ventured into these waters with half a soluticn.
We were, and continue to be, absolutely certain that a fundamentszl
issue hinges on the understanding that stakeholders have of how
hisman beings learn. We feel thar many hald basic beliefs about learning
thar are far too limited, and the problems in and with education cannot
be zalved until these beliefs are changed. Thus, our approach is to work
with the deeply held beliefs that educators have about learning, with
the goal of changing those belicfs and so leading to changes in teaching.

In the course of our own work with schools, we began to explore
even deeper issues. In the joumney that we describe in this book,
featuring two schools in particular, we were reacquainted with the fact
that schools do not operate in a vacuum. Powerful forces keep
traditiona! classroom teaching in place. We found that we could nat
describe our change process in isglation without looking at the broader
systems” question as well.

Ultimately, we believe that there is a coherent way 10 lock ar the
problems; mz.a there are ways to restructure education, renew na:.nm-
tors, and significantly raise the standards of students. Accomplishing
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such renewal, however, requires a profound rethinking of much thar
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 technology have enfarged and complicated our lives.
At the same time, input from many fields is providing a new under-
standing of ourselves and the way we learn.

It seems 1o us that in evolutionary terms, education has worked
well over the last 10C years. Although many people have fallen through
the cracks and numerous inequities have occurred, the model of
cducation 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 itself 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 wav
that is built on a belief in stability and controlled change as ideal. In :W
place, we're moving toward an emerging understanding of the dyna-
mism of life at cvery 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 ar bay. Four ideas can guide us
in trying to understand change:

1. Disequilibrium is everywhere, and we need to understand
that. All systems, including educarion, are caught up in the wrbulence
of extraordinary change. To understand and work effectively with any
social system at this time, we have 10 come to terms with new ways af
thinking, embodied in, but not limited to, what arc being nm:om the
‘new sciences.” Among the new ideas that are helping us to rethink
our basic assumptions are the notions of complex adaptive systems,
self-organization, Feld effects, self-reference, and the edge of chaos.
These ideas are examined in depth in later chapters, That thinking will
help us grasp the ways in which the system is funcrioning and see how
to guide and influence the directions we wish it to take.,
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2. The brain is equipped to deal with a turbulent world. But
to understand this, we first need to come to terms with bow the
brain learns and to see bow this knowledge translates into our
everyday lives. Rescarch from the neurosciences and many other ficlds
is profoundly changing what we know about how people learn.
Traditional approaches to learning and teaching sufficed in a stable and
less turbulent world. Today, we have no choice but to ground our werk
with edugation in a thorough understanding of how the brain actuaily
learns. The brain, and therefore we, are not limited to the leaming of
a digital computer. We are meant to learn from natrally complex and
“messy” experiences. At the same time, our understanding of stress and
the narure of anxiety and trauma is teaching us that we learn best when
our emotional lives are orderly and coherent (when they make sense).

3. The change process is intrinsically iransformational Most
of the work on school change, even when parents and other stakehold-
ers have been included, has been directed at changing strategies,
structures, and external behaviors, In a wirbulent world, that approach
cannot work. We are now finding out that the key is 1o assist systems
1o seff-organize and transform themselves. This process can be influ-
enced, bue ir simply cannot be controlled from the outside.

4. Yo function best in this new environment, we need o
embrace a fundamentally different world view or perceptual
orientation. In the course of our éo\w with schools and UCm.Gmmmu we
identified specific approaches _H,.\ﬁwn.Ezm. One favored _.._...._a._.E_ and a
high degree of stability. Anothef favored fluid situations and studenis
engaged in self-directed lea &:m. Our greatest surprise was to find that
these instructional approaches are grounded in intrinsically different
ways of viewing reality. Because people have such differing perceptual
origntations, some educators are more at home in the world of changs
and turbulence than others. It is therefore not simply a mater of
changing strategies—ir is & mater of seeing with different lenses.

We ulimately concluded that the most important step that we could
take would be ro come 1o understand these perceptual differences, and
that the key to successfully transforming education lies in transfarming

purselves,
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Brain-Based Leaming

In Making Connections, we descrice 12 “brain principles” of
learning. Figure 1.1 (sec p. 19) shows our revised principles; Chapter 5
provides 2 more detailed discussion{ The brain principles make provi-
sion for the traditional model of tea¢hing. They show, for instance, that
every human being has a virtuallyf unlimited set of memory systems
that are designed for programmijng and for the memorization of
meaningless information. But cur minds also have the need o place
memorics and experience into 4 “whole™—and indeed our minds
automatically do this. The "wholg” is cur autcbiographical memory,
which tells us how things in space felate and how ideas and experiences
are connected. Without this typg of memory, we could not find the
bathroom twice without memorizing our route first, nor could we write
a spontaneous sentence recalling an experience. Both memorization
and integration are critical, and |earning is best when information is
embedded in rich, meaningfiul |experiences. AVe also came to the

conclusion that teaching for memorization of meaningless facts and
precedures dictated by someone else usually induces downshifting.
Dewnshifiing is a psychophysiological response to threat asscciated
with fatigue or perceived 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-based learning, educators see leamers as active partici-
paats in the leaming process. The teacher is not the deliverer of know-
ledge, but the facilitator and intelligens guide who engages student
interest in leaming. Students and teachers become partners in the
pursuit of understanding. Traditional schocling assumes that children
have to take on board tots of “stwiff,” and then soineday they wili know:
how to apply it when they go to work or have a profession. Brain-based
learning makes this leap o the seal world right from the start

Brain-based instruction begins with the entire school and the child's
whele being. The brain is not divided into individual segments marked
“feelings” or “cognitive development” or “physical activity.” Rather,
active Jearners are totally immersed in their warld and leam from their
entise experience. "Chiidren,” the saying goes, "learn what they live.”
Instruction is comespondingly complex. Whereas shon lectures and
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Figure 1.1 doyata
BRAINMIND LEARNING PRINCIPLES agree e

Prirciple 1: The braln is a complex adaptive systern.

Principla 2: The brain is a social brain.

Principle 3: The search tor meanirg is Innate.

Principle 4: The search for meaning occurs through “patterning.”
Principle 5: Emolions are critical to patterning.

Principle &: Evary brain simuitanecusly parceives and creates paris and
whales,

Pringiple 7: Laarning Invoives beth focused atantion and paripheral percep-
lign,

Prirciple 8: Leaming aiways involves consclous and unconscious processas,
Prirciple 9: We have at least two ways of organizing mamory.
Principle 10: Leaming s developmental. i

Frinciple 11: Complex leaming i= enhanced by challanga and inhibited by M
threat.

Principle 12: Every brain is uniquely organized.

memorization play a part, much more learning E\rumm place when
leamers are constandy immersed in complex expefience: when they
process, analyze, and examine this experience mowfﬁﬂm:m and under-
standing; and when they constantly relate Ev..u.m they have learned to

their own central purposes. When teachers aséist snsdents in engaging

their own purposes, teachers may find Emf_&.nE development, with its
emphasis on practice, rehearsal, and refinement, becomes more effec-

tive. The challenge, therefore, is to fit skills and content to the leamer, 3
rather than At the leamer to the curdculum. We go in much greater
depth on what this means later in the book. An example:

[ teach 4th and $th graders all sulfects. The thing that works most
for me about Cpen Charter Scheql is that T have moved away from
standing in front of the c¢lassroor. T have become a learner along
with my children. I work side b¥ side with them in their learning
rather than assuming that everything that comes from my mouth
is the most imponane thing thatlis going to be imporant to them.
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Then we asked people: “If yoli really believe this, to what extent
dees your own school and your gwn teaching reflect i?” This turned

OuE [0 be a provocative exercise. At
about the difference between whi

its best, itled to sincere questioning
we say we belleve and what we

actuzbly believe. Ar its worst, the exercise becamc an inviration 1o do a

great deal of blaming.

Most teachers, other educators, ind the public have a mental model
of learning and teaching formed and, we would maintain, physiologi-

cally entrenched by their early d
education courses in a postbaccala
tend not to genuinely challenge te
1o disturb these deeply held assum
and learning. In short, we all teng
includes innovative strategies and

wperiences in school. Five or six
ireate program or college lecturing
acher's mental models and do little
ptions about schools, teacher roles,
o reduce what is new=—and that
thinking—to fit (or accommodatc)

our current mental models,

Based on our studies, we belipve that one reason why education
continucs 10 go through so many [phases with “strategies that worl,”
only to ultimately end up with business as usual, is that mental models
of teaching and learning are not ghanging. Changing on the surface
means acquiring new vocabulary and ncw formal explanations without
challenging the basic beliefs that dgve our moment-to-moment actions.
We end up like the principal whq was overheard excitedly telling a
friend, “Oh, we did brain-based 1 arning last year; this year we are
deing constructivism.”

To Change Practice, Change Minds

If mental models drive the decisions that we all make, the implica-
tion is that o successfully improve education, we have to change the
menial models that educators have of learning and teaching. We there-
fore wanted our theory to form the basis of a new mental model in the
people with whom we worked. We set our to detnonstrate that our
theory can act as a practical guide for a living, dynamic new way of
approaching learning and teaching for schools, teachers, and students.

We believed, and wanted 1o test the belief, that our theory, properly
understood, would naturally drive changes in instruction and influence
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decisions that the school, staff, and faculty made. By looking at learning
and the learner in a new way, wq expected teachers to more or less
naturally create, modify, expand, afd adapt their own weaching to reflect
new understandings. In effect, if efucators changed their ﬁ__:% about
how education warked, changes ip practice would inevitably follow.

Teacher Change nd Transformatian

When we [irst attempted td use the theory as the basis for
restructuring, we discovered just hew challenging itis to ransfate words
on a page to a living, present-day sghool context and practice. Although
educators loved the ideas cxprested in Making Connections, imple-
menting the theory turned out to be another matier entirely, All of us
had to learn that instant sclutdonstdid not automartically surface from
the theory and that working with the theory in mind meant, first of all,
taking time to share and change p
and teaching. We were looking at assumptions that guide our moment-
to-moment decisions about what we actually do when we teach.

Our undemtanding came with time. Our learning ¢embraced cle-
ments of action research and hermeéneutics. This kind of research is
qualitative, quantitative, participative, and dynamic. We chserved,
connected 1o our knowledge, collected data, asked questions, searched
for answers, read profusely, modified and expanded our assumptions,
and stared the process all over again. This was the same process, we
should add, that we sought 10 induge in the people with whom we
worked.

On the one hand, we found enogmaus enthusiasm and excitement,
People had a sense of possibility and fvere exhilarated by the phenome-
nal range of projects, potental for [creativity, and variety that brain-
based learning suppoits. On the otfer hand, we faced (and still face)
the constant threat of exhavstion and frustration that accompanies any
change process. We found human Beings whose routines and relaxed
interactions with family and fricndshave been severely strained.

Real change is also extremely difficult because it challenges
traditional and personal beliefs and| asks us to revisit and reinterpret

rerful assumptions about leamning

23
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our own experiences and our ¢wn sense of self. Here's what one
teacher participating in brain-based restructuring said about it:

I don't think it can be overemphasized how sciry 2ll this change
iz, I've zlvays been willing and quite good at rearranging the deck
chairs; T've never been asked|to wansfer from a steamship to a
starship before. I can sagely iptellectualize about why and even
how. Maybe the key is to remember it's not a leap but 2 journey
where [ can conirol the pace,

Our process together was anf exercise in honesty and frustrazion as
we began to uncover the forces that hefd curent assumptions in place.
The tension between teachers’ deed for techniques and strategies for
the next day and our own emphgsis on changing beliefs about learming
and teaching required not only patience but the capacity to admit and
accept that such a fundamental/ change does not happen overnight.

Qur Main Surprise; Different Ways of Perceiving the Wodd

As we worked with and observed reachers, both in our schools
and around the United States, we began to see and confirm differences
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 model
had to differ in significant ways from thosc who elicited student interests
and then embedded content as appropriate. We uldmately distinguished
berween whart we call Instructicnal Approaches 1, 2, and 3. Figure 1.2
(see p. 25) is a summary of the approaches, and we describe them in
depth in Chapter 10.

As we pursued the matter, we also found something more. It is
clear that the different instructionat approaches reflect different mental
madels of reaching and learning. Mental models, however, go much
deeper and further than we expected. Mental models about teaching
are themselves grounded in even more 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 an expericnce in restruc-
rnng:

[ recently gave a talk about school restructuring to a gathering of
high school principals and superintendents from schoel districts
that identified themselves as reform oriented. The common theme
of their reforms was changing the high school schedule to lengthen
the standard 45- or 50-minute class 1o something longer, perhaps
as much as 90 minutes. . . . When I asked them why they chose
to concentraie 50 much energy and attenton on changing the
schedule, they first looked at me 2s if 1 had descended from
ancther planet. . . . To them it was obvious that changing the
schedule would lead to a different kind of 1eachirg, but it wasn'
necessarily ebvigus what kind of teaching that might be. My
favorite commentary on this problem is the wacher who was
queted as saying, after his school changed from 45- to 90-minute
periods, “Oh, gocd, now I can show the whole movie.” It is not
obvious, in other words, that changes in teaching praciice foilow
from changes in suucture (Elmore 1693, pp. 23-20).

FiGuRE 1.2
SUMMARY OF THE THREE INSTRUCTICHNAL APPROACHES

Instructional Approach 1 can ganerally be described as a “siand-and-da-
ilver® modal. This approach relias on top-cown thinking and the control of in-
formation and facts to be disseminated by teachers.

Instructional Approach 2 is considerably more complax and sophisticaled
than Instructional Appeoach 1. Itis still primarily & command-and-controd mods
of instruction, with many of tha 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 eya to creating meaning rather than just for
metmerizing. To this end, It uses complex materials and ¢an incorporate pow-
orul and engaging experiences.

Instructional Approach 3 Is what we had envisioned as brain based. |1 dif-
fers radically fram Instructional Appreaches 1 and 2 because it is much more
ieamar centered, with genulne student interast as its core. This kind of teach-
Ing Is mora fluld and cpen. It indudes elamants of sell-arganization as stu-
dents focus Individualty ar gather coltectively arcund eritical ideas, meaningfu!
questions, and purpeseful projects. Instructional Approach 3 teaching is also
highly arganle and dynamic, with educationa! experierices that approach the
complaxity of real ite.
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We finally described these more fundamental ways of looking at
things as “perceptual crientations.” The perceptual orentations frame
the ways in which educators can think and perceive. The orientations
set limits on what teachers can conceive of. Thus, those at Perceptual
Orientation 1 cannot think out of the Instructional Approach 1 box.
Those at Perceptual Orientation 2 can think about and potentially do
both Instructional Approaches 1 and 2. But cnly those who are at
Perceprual Crientation 3 can think in sufficiently fluid and integrated
ways o embrace ali three insiructional approaches. One aspect of the
perceptual orientation is a core difference between those who rely on
the external power given them by the system and those who have a
sense of self-efficacy and are self-reliant, The former find a stand-and-
deliver model of teaching quite natural. The latter are much more
czpable of accepting and working with the individeal choices ex-
pressed by students,

We describe the differences generally in terms of a distinction
berween Perceptual Orientation 1 and Perceptual Orientation 3. We
sugpest that there is a transitional phase, what we call Perceprual
Orientation 2. And we argue that mest work on restructuring education
is currently directed at a shift from Perceptual Orientation 1 1o 2, and
that this thrust is essential.

Qur Theme

A new way of thinking is required by the paradigm shift—bur thar
way of thinking cannot be aught. As we explored the differences in
perceptual ordentations, we came to believe that system change requires
educator change, and that educator change is a marter of personal
transformarion. 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 abour learning, teaching, and the nature of reality itself.

In a sense, the traditional system was well served by the old
paradigm. There was a good match between system and beliefs. That
reciprocal relatonship is now breaking down. A turbulent system
requires a different set of beliefs—a different perceptual orentation,
We need a new match.
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All educational issues need to be reconceived in terms of the new
sciences and a basic understanding of perceptual orentations. For
example, people are lepitimately concerned with raising educational
standards. However, our conclusion is that the pzople who are capable
of teaching to a new and more complex set of standards are those who
see complexity as natural. Perceptual Orentation 3 must be supparted
in educators, therefore, if standards are 1o be mised significantdy.
However, the system itself is going 1o have (0 be reconfigured and miuste
function in different ways if the fluid and dynamic instruction associated
with Percepual Orientation 3 is to be possible.

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

ThisiBook

Ultimately, this book describgs a journcy involving two specific
schools and an unlimited and csjﬂﬁoa number of others that engaged
in a process of restructuring baseq on changing menal models. It also
includes corporations and businegses that were involved in exploring
our process, It draws on more thin 100 hours of recorded video and
audio documentation showing the changes that ook place in thinking
and practice. In addition, we serg our own research guestionnaire to
numerous scheols and individuall educators.

Qur objective is 1o contribute to a broader understanding of the
change process—io help redraw|a map of what it takes for educators
and, in particular, teachers to chapge how they think and what they do
a5 a result. This map will show what happens to men and women when
they let go of the limitations of Jtheir old beliefs and expand them 1w

e

include new lenses,
We divide the book imto thies distinet sections; each can be read
separatcly as a “book” by itself.

Section 1. Theory: The Foundation

Section 1 deals with the chdnges in our collective philosophy as
the new sciences, systems thinking, and comparable developments in
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