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INTRODUCTION

Twothemes are addressed in this article. The first involves efforts to understand
the processes of directed reform and unanticipated change in school districts. The
data reported here come from a long-term collaborative project, whose research
objectives have included an analysis of the influence of mainstream notions of school
reform and change on a schoo! district in the Navajo Nation which I call Pinnacle
Unified School District.' The direction of the research is “studying up”;* primary
emphasis has been placed on the behavior and beliefs of district administrators. The
author has been involved as a change agent who brought many of her ideas about
school reform to the district?

The second theme involves the development of a theoretical framework for
understanding and portraying the very complex course of these reform efforts. In this
paper I bring together process data from my research and an emerging and illustrative
conceptual framework by which I try to explain it_ In so doing, T test the heuristic
capabilities of my framewark against “tales frora the field.”

IN THE BEGINNING. ..

This essay has evolved from several knotty questions which arose in the course
of my fieldwork. One is, “How do you address all the many different versions of
reality that emerge during the course of a study?” The second is, “Given these
different versions of reality, what altemative ways of understanding huran behavior
could account both for the stasis-inducing qualities of structure, on the one hand, and
the dynamism of individual particularity, on the other?” The third 15, “Why does
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the inadequacy of current theoretical frameworks for explaining social system
dynamics.” The second is Gregory Bateson’s notion of “double description,” from
which I develop the idea of a kind of double consciousness that 1esearchers must
adopt in order to understand the contexts and people they are studying.! Double
description generates the complex data needed to examine phenomena from mul-
tiple perspectives; chaos theory provides the rationale for multiple perspectives as
wekl as a framework for affirming and undevstanding change in systems.

In this first section of the essay, | provide a brief description of chaos theory and
double description. The second half of the paper consists of two Vignettes or stories
which Iuse as vehicles for an illustrative analysis using both chaos theory anddouble
description.

Tz DisORDERLY PROCESS OF ETHNOGRAPHY

One focus of this paper is the lack of pattern or order alluded to in my first
question: What do ethnographers do with the multiple stories and realities they find
in their ficld sites? Ethnographers traditionaily have been asked to discover some
kind of order and sense within the whirling, buzzing, noisy jumble of human
behavior. However, sometimes what is observed in the field seems to make no sense,
givenany form of order we currently understand. No consensus, no consistent whole,
can be pulled from the multiple stories informants tell the ethnographer. When no
synthesis is apparent, many echnographers have resorted to telling a group of stories
and letting the reader decide how to integrate them.? My solution to this dilemma

has been to search for a new form of order.
Cuaos THEORY; ORDER AND PATTERN WITHIN RANDOMNESS

Chaos theory provides ane way of looking at both order and change, one which,

though first applicd to the physical world, finds increasing relevance in the human
world as well.'” In the sense used by mathematicians, physicists, chemists, and an
increasing number of literary critics, physical and social scientists, chaos does not
mean purposeless or totally randem disorder. Rather, the term “chaos” is a technical
term refernng to randomiess within systems, or a formn of order that rejects
traditional Newtonian forms of prediciability and uniformity deriving from linear
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systerns such as those found in classical physics. As the fictional mathematician, lan
Malcolm, says in the novel, furassic Park: “Chaos explains how the real world
works....[Chaos] means there are hidden regularities within the complex variety of
systemic behavior. Chaos theory says complex systems have an underlying order
[and] that simple systems can produce complex behavior.” !

Linear order creates the predictability or regularity found in linear systerns
among individual events, items, or phenomena. It is this order which social
scicntists assumed the physical sciences, especially physics, to have — and which,
in an unfortunate parody, most traditional social scicnces tried, however inappropri-
ately, to emulate.'? Chaos theory, by contrast, is a theory of regularities within
nonlinear systems and processes — systems which had hitherto been considered too
difficult to study or too wild and unusual to be of interest. 1

Chaos theory is concerned with a search for underlying simplicities, principles,
or regularities in what otherwise appear to be comnplex, random, unpredictable, or
chaotic events and systems, such as the weather or human culture. Chaos theory
elucidares the shape of processes but does not predict the exact behavior or
characteristics of any specific individual parts or happenings within the system.
What is important about chaotic orderis that what appears to be extreme complexity,
infinite variahility, and even randomness of events when viewed close-up begins to
fall into ordered patterns when looked at from a different vantage point in time,
space, scale, or conceptual frame. For example, by examining glass on intermediate
scales — of several atomic or molecular units rather than just one — scientists
recently have found in it a kind of crystalline order quite different from the
amorphous structure it beretofore was held to possess.'® Like fractals, cloud forma-
tions, the expansion and contraction of animal populations, the beating of the human
heart, and many other phenomena which also exhibit chaotic order, everyday human
existence consists of thousands of events — and thousands of inzerpretations of thase
events — which clasely resemble each other but are not exact duplicates. Seen in
close proximity, or from one vantage point alone, they do not make any kind of sense.
Seen from other vantage points, patterns begin to emerge, just as a crystalline order
now can be found in glass.

These patterns or orderings often are based on a few extremely simple math-
ematical rules or conceptual explanations which create an order or pattern without
climinating the unpredictability or uniqueness of individual events.'s Such random-
ness within a system often provides a better model for naturally occurring phenoms-
ena than does regularity within a system.
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Chaos theory addresses the problem of stability by viewing it as abnormal,
absolute regularity, in fact, frequently describes the condition of 2 perfectly static
system, in imminent danger of collapse because it is unable to respond adequately
to new ar unigue conditions, This is the case with the human heart; scientists now
know that immediately hefore a cardiac arrest, the human heart achieves a perfectly
regular beat. Thus traditional medication for heart patients, whose goal was to
regularize the heart rate, may actually put such patients at risk because their hearts
cannot respond adequately 10 external stimuli. Human social systems may behave
in the same fashion. To the extent that they remain static and do not respond to new
conditions, they may be in danger of painful, sudden, and violent perturbations, or
even collapse. This is why | believe that chaos theory, with its model of apparent
complexity and randomness within systems, is a good model for culture. It retains
complexity and dynamism while challenging the stasis of structural funcrional
models which still dominate, however implicitly, the social sciences, even in the
work of critical theorists. $uch models can describe what happened atapointintime,
but they do not do a very good job of addressing dynamism, adaptation, and change.
For example, one explanation of the current crisis in urban schools in the United
States may be that neither the schools themselves nor the society in which they are
located have been able to respond adequately to new external conditions of crime,
poverty, and racism, rendering many schools near dysfunction. My question has been
how to explain such a dysfunctional inability tochange. Forthis, [havedrawn entwo
components of chaos theory: the so-called “ Butterfly Effect” and “strange attractors.”

Tue "ButressLy Errect,” or How LitTee Propuems Cause Bic CRIsEs

Understanding ordering principles does not explain the causes of violent and
apparently unpredictable changes in systems. However, what Edward Lorenz called
#sensitive dependence on initial eonditions” or the “Butterfly Effect” daes provide
some guidance.’® The Butterfly Effect examines very tiny inputs to a system.
Scientists principally study linear systems, in which outputs can be expected to be
more or less in proportion to the size or characteristics of an input. Hence, they
usually are concerned only with big inputs, believing that since these are the only
ones likely to have an impact on the system, they are the only ones worth studying.

The Rutterfly Effect, however, considers nonlinear systerns, and the impact of
inputs so small that scientists have previously tended to overlook them, view them
asirrelevant “noise,” or to try to control them away. The effects of very small inputs
can, as they multiply throughout complex sysiems over lime, translate into pro-
found and violent alterations in the system. Lorenz, the meteorclogist who discov-
ered the effect, described it as the “notion that a butterfly stirring the air today in
Beijing can transform storm systems next month in New York ™’ Critical to the
Butterfly Effcct are points of instability, or places that are extremely sensitive to
small inputs. An example might be a very smallrock resting on top of a snow-packed
mountain, A smail push can send it tumbling down, creating a large avatanche.
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The Butterfly Effect exists in nonlinear systems, or systems that do not conform
to laws of ordinary predictability. Scientists have been trained to view these systems
as anomalies which contradict the sterectype of “real” science, the science of
periodic, predictable, and linear models.** Consequently, sach systems are not often
taught to novice scientists, whether in natural or social sciences. Because social
scientists have emulated what they believe to be the model of “real” science,
predictability and regularity also have been thought ro characterize social or human
systems.

It is becoming increasingly clear, however, that predictable and linear systems
are, in fact, anomalies, and that nonlinear systems are perhaps the most common
systems of all. They include most biological systems; fluid systems except under the
most placid of condicions; the weather; and the shapes of leaves, trees, coastlines, and
erystals. In my opinion, they also include most social systems, including school
districts such as Pinnacle. While Lorenz described the Butterfly Effect in terms of
weather systems, I believe that it is an excellent way to explain much that seems
inexplicable or disconnected in human social life. In social systems, a very small
event, such as the assassination of the Archduke in Sarajevo, can reverberate
throughout a system to cause a very big event, in this example, World War L. In my
ficidwork, a simple remark by a superintendent to a group of teachers hit a eritical
point of instability in the system — one related to the teachers' historical and generie
distrust of administrator motivations — and caused 1 hig blow-up (described below].
Other sensitivities provided a catalyst for resistance to change.

The Butterfly Effect is, however, far more complicated. Nonlinear systems have
critical points of instability throughout. Therefore, such systems are sensitively
dependent not only on initial inputs, but on inputs at any point of time or place, or
on any scale. The problem for researchers is not only to discover what the underlying
ordering principles are; they also must discover the compuosition of whatevercritical
points of instability at which the system might be sensitive. In fact, the existence of
Butterfly Effects can alert researchers to the potential future effects of small events
observed today.

With this information, it may not be possible to predict exactly which teacher
would explode or what kind of change would occur, but at least it would be apparent
that some sort of change would oceur, and one could have 2 general idea of the areas
that it would affect. To understand fully what precipitated the teacher blowup
following the Pinnacle District superintendent’s statements would requite going
backwards in time and clsewhere in place to see what other sensitivities, ghstacles
to communication, or barriers to information flow might help to explain events in
the present.

STRANGE ATTRACTORS

In mechanical and physical systems, attractors are analogous to a center of
gravity; they are points within an orbit that attract a system to it. Strange attractors

_lﬂ, Glulc}_c, Chaas; Keller and Grontkowsk, “The Mind's Eye”; and Joyce MceCarl Niclson, “In troduction,”
in Fentnist Research Methods, ed. Joyce McCarl Nielson |Boulder, Colo.: Westview Press, 1990), 1-41.
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exist in complicated systems which may have more than a single attractor. They are
called “strange” because they provide a source of both complexity and simplicity,
and of both randomness and determinism. Viewed mathematically, strange attractors
produce graphs or diagrams in which the points wobble around a fixed set of points,
never producing a predictable or replicated path, but keeping within some general
boundaries. This produces variety within bounds — a description that well describes
the wobbling around various kinds of innavation or problems that characterize
school reform efforts —or in the case of Pinnacle District, patterns that resistchange.

Strange attractors also exist in school systems, in the form of rigidities or other
factors that both dampen and drive change. Change, or reform, is damped by forces
that tend to hring change to a halt, and driven by inputs that stimulate change. In
school districts, the cumulative effect of damping and driving forces cancel each
other out, so that while the general wobbling or oscillation of the system creates a
varied picture, the system never shifts from a relatively predictable or familiar
pattern. While increased input of information is, as N.X. Havyles asserts, the source
of the randomness and creativity that érive change, such inputs also are a source of
frustration that damps it."”

Issues oF REALITY, STABILITY, AND CHANGE

One of the principal criticisms of traditional, or normal, science is that it renders
issues of change —-or revolution —in systems of order so problematic. If change does
oceur, it does so in the context of a paradigm shift, with subsequent re-normalization
and stasis.” Since chaos theory is, in fact, a way of looking at order and systems, it
could lead back into a sort of deterministic trap: that while there was process and
dynamism within the system, systems ultimately would become rigid because of the
ordering principles underlying tham. However, the Butrerfly Effect provides insur-
ance against this kind of normalization of structure or conceptual ossification. As a
characteristic of complex, nonlinear, aperiodic systems, the Butterfly Effect ensures
systemic health by assuring that systems always will be subject to change. This is
becausc instabilities, which are sensitive to prior cunditions, are built into each
variable that constitutes the system. These instabilities create the dynamism — the
pracessual change — which has been termed “chaos”; without it, systems atrophy
because they cannot change and adapt.

Sensitivity 1o initial conditions, whenever they may have occurred, assures that
systems will be able to respond to novel conditions. This type of behavior and pattern
of response characterizes human systems. Human systems, even schools and
classrooms, also are complex, nonlinear, and aperivdic. As a conscquence, they too
exhibit chaotic forms of order, which are in fact not irrational or random. For
example, every day in a classroom differs, but seldom does a day occur that is so
radically different that it is unrecognizable from the others. Should such a radical

19. MK, Hayles, Chaos Bound: Orderly Disorder in Contemporaey Literanere and Science {[thaca, N.Y .2
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difference occur, it will be as a consequence of new conditions, which will in fact
alter the way the classroom operates altogether. In that way, change will actually
facilitate system survival.

Recognition of such fluidity in human life raises another guestion. In chaotic
systems, what constitutes reality? To me, it now seems that reality must consist of
the rules governing the process. The rules by which the game is played can be known
with some degree of certainty, though not the individual or specific events or
strategies within any given game. This certainly is the case with cultural systems.
One may know the rules for proper behavior at a given event; how the rules are
applied varies somewhat, depending on the individual participants, as well as the
time, place, and sitvation of that event. At least at one level, these rujes and
regulations are analogous to the mathematical principles by which Lorenz explained
the chaotic behavior of water wheels, weather, and boiling liquids. This formulation
conforms to much seciological thinking, in which individuals interact with and on
social systems which, in setting forth existing sets of socially determined rules,
expectations, and obligations, constrain individual behavior but do not completely
determine it.

Dousts DESCRIPTION, OR “WHO REALLY 18 TELLING THE TRUTRH?”

I this section, Ishift from a discussion of chaos theory itself to an analysis of the
kind of dataneeded to generate a “chaatic” interpretation of events. These data yield
multiple interpretations of events — the “buzzing, whirling, noisy jumble” of the
ethnographic field site. These can be viewed either as random idiosyncracies, or as
sources of diversity yielding information. A principal concern is how to reconcile
them — a concern traditionally framed in terms of ferreting out the “true” or “real”
story.

The idea of trying to figure out which informant really is telling the truth
reminds me of the fong and still vnresolved argument over the reliability and
validity, or truth value, of ethnographic work.* John P. Dean and Witliam F. Whyte's
article called “How Do You Know If the Informant is Really Telling the Truth?” and
a relaced one by George |. McCall on data quality control, state a traditional set of
assumptions about informant veracity *? The first is that the problems of validity are
actually technical problems that can be resolved by sufficient rigor and mericulous
atrention to training of researchers. The second is that problems of validity arise
because fora variety of reasons, informants are unable or unwilling ro tell the truth.?

21. See Margaret D. LeCompte and |.P. Guetz, “Problems of Reliability and Validity in Ethnographic
Research,” Review of Educational Researck 52, na. 2 (1982} 31-60; Yvonna Lincoln and Egon Guba
Naturelistic Inquiry {Beverly Hills, Calif.: Sage Publications, 19851 M.A. Eisenhart and Kenneth R, Howep
#Validity in Educational Research,” in LeCompte et al., Itendbook of Qualitative Research, 643-81; and‘
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However, Dean and Whyte'stitle could be re-cast toask, “of all the many truths being
told by my many informants, which ones make a difference in the course of events?”
rather than asking “how do you know if the informant is really telling the truth?”
The former position rejects no interpretation as invalid, The stance of traditional
researchers, who simply say that the informant is lying, is saying something he orshe
thinks the researcher wants to hear, or is deranged, is inadequate because each of
these versions of truth constitute reality to some informants in the system. As such,
researchers must both include thern in their description, and examine them for their
impact on sensitive initial and subsequent conditions.

A Deanmmion of DousLe DESCRIPTION

Bateson suggests that double description is a way of looking at and understanding
a world that consists of multiple realities. Double description precedes and is
required for an analysis using chaos theory. Using a visual metaphor, Bateson asscrts
that if descriptions are generated with only one eye, the brain reccives phenomeno-
logical perceptions which lack the depth percepuion derived from integratingpercep-
tions from both eyes.? Depth perception comes from “a combination of two versions
of the outside universe very slightly different from each other,” versions that differ
from each other in logical type.® These differences arise because, in this example,
looking with only one eye sends data from only one perspective to the brain.
Binocular vision, by contrast, involves seeing a phenomenon with both eyes so that,
in effect, the researcher has two or more descriptions rather than one. Bateson points
out that double description creates a boundary problem because it is constituted by
the blurring of two or more distinct and different visions. Because single vision only
produces the image of a discrete unit, double description is needed o blur the clear
houndaries between units such as “self,” “other,” “mind,” “body,” “object,” “sub-
ject,” “researcher,” and “researched.” This blurring, or double vision, is what
actually creates double description. While double description renders a blurry
picture, it nonctheless is a much more adequate portrayal of phenomena, becauscthe
blurring of differences between the images (or data) creates depth perception, just as
the binocular vision of human beings does. In science, this depth consists of location
in contexts of time, place, and belief,

Unique to Bateson’s conception is the importance ascribed to difference. Rather
than celchrating mere single ar unitary vision, Bateson advocates striving for the
greater accuracy and multidimensionality produced by attention to diversity and
difference. With one “eye,” researchers record what they “see” the subject doing,
creating a record of the participant’s activitics, often in the participant’s cwn words.
With the other, they record a whole ravge of other data, including what they
themselves are doing and what athers involved in the research setting are feeling and
doing. Thus, in the practice of the project, the boundaries between rescarcher-as-
reporter and researcher-as-participant become blurred. The dauble description L1
recorded during my fieldwork included data on what I saw others doing; what those

24, Bateson, "Difference, Double Description.”
25. Ihid., 3.
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others told me they were doing; what [ thought T was doing; and, to the extent
possible, what others thought I was doing,

ACHIEVING DOURLE DESCRIFTION

Double description generates what Geertz called “thick description.”?* Bateson
says that the practice of double description requires three kinds of learning. The first
is learning details, the second is learning the patterns and contexts in which
relationships occur, and the third is learning to change and adapt to new situations.

The first twa kinds of learning involve more or less static situations. However,
Rateson built dynamism into his concept of double description by defining as critical
the third kind of learning — haw people figure out how to engage in the process of
change. He termed this kind of learning “deutero-learning.” Deutero-learning is
what permits — or forces — “interactants to change so as to fit themselves to the
ongoing pattern of relationships” between people, between people and any chunk of
the physical environment, or between people and any other kind of environment.?
Withour the ability to engage in deutero-leamning — or adaptation and learning how
to adapt — people cannot “make sense” of their world. As Thave indicated elsewhere,
the deucero-learning process often is lengthy and painful; since it is hard-won, the
sense people make of the world is rather stable and resistant to change.* Researchers
need to access the deutero-learning processes engaged in by their research partici-
pants in order to discern the participants’ scnse-making processes; this also may
make clear where resistance to change is located.

DousLe DESCRIFTION AND DOUBLE CONSCIOUSNESS

Double description requires double consciousness, or a form of empathy or
intersubjective understanding that involves more than simply trying to understand
unilaterally how subjects make sense of the world, and more than a simple additive
procedure whereby the description rendered thickens with the inclusion of an
increasing number of voices. Double conscicusness is an awareness or embrace of the
“other” in ways that link researcher and researched. Furthermore, double conscious-
ness also necessitates links to an external context. No act can be justified simply
within its own context. The text created within the study, whether by the rescarcher
alone or in collaboration with participants, and the sensc of reality it conveys, is
mediated by and situated not just within itself, but within constraining networks of
time, place, beliefs, and historical context. This is why events in Pinnacle District
did not make sense — either to me, and as I describe in the vignettes, or to the peopie
in Pinnacle — until they were examined from the multiple vantage points of person,
time, place, and cultural context mandated by chaos theory.

26. Clifford Geenz, “Thick Description: Toward an Interpretive Theory of Cultore,” in The Interpretation
of Culrures, ed. Cliftord Geertz (New York: Basic Books, 1973), 3.33

27. Batesan, “Difference, Double Descriprion,” 5.

25. LeCornpte, “Frameworks for Hearing Silence.”

LeComrTe Double Description and Chaos Theory

DeveLorine Douste CONSCIOUSNESS

As [ have indicated elsewhere, many researchers find the actions of their
informants inexplicable.* In part, I think that this isa consequence of poor fieldwork
technigue and inadequate time inthefield. Roletheorists and symbolicinteractionists
tell us that people enter settings with different sets of expectations, aspirations, and
background experiences. These differences provide a context that helps explain
differences in how people experience, interpret, and subsequentiy describe their
experiences in any given setting or interaction. From these differences arisc what
researchers have come to call “multiple voices” or multiple realities, If researchers
do not spend enough time exploring the lives of their research participants and
expend meticulous effort chasing down alternative explanations and viewpoints,
they never will be able ta recognize, elicit, deseribe, and elaborate the multiple
contexts that generate the different levels of reality within which their informants
operate and the voices they use to describe those realities. Only these varied contexts
can generate double description.

In the remainder of this essay, 1 will try to show how chaos theory helped to make
sense of the kinds of phenomena I observed in Pinnacle School District, and how the
data  needed to use chacs theory had to be assembled using double description and
double consciousness. Double description rendered possible rich data on the mean-
ing and symbolic uses of interaction in the immediate setting of Pinnacle. Chaos
theory provided a vantage point from which a way out of the impasses [ encountered
could be discerned. Of critical importance to this analysis is an examination of the
relation between social systems ar structures and individuals; social systems do not
exist independently of the people who inhabit thern, Rather, systems and strucrures
are canstructed by humans and act in ways that can be illuminated by chaos theory.

I use ficld data excerpts to exemplify intraciable misunderstandings or differ-
¢nces in realities within organizations and between cultures. These differences led
individuals to get trapped within scts of expectations they, and others, had for how
they must enact the rales they play within the social settings they inhabit. The
stories presented in the following vignettes describe how these sets of expectations
shaped past and present events in the school district and led, in their unfolding, to
my application of chaos theory. The stories are constructed using double description;
they also attempt to illustrate the development of double conscicusness.

Tht MuLTiPLE WORLDS OF PINNACLE SCHOOL DISTRICT

VIGNETTE ONE: )
WHOsE S1pe Are You On? Tae OrrosinG WorLDS OF TEACHERS AND ADMINISTRATORS

Prior to his promotion to the position of Assistant Superintendent, Jim Aspen
had served as principal of Pinnacle High School. During his tenure there, he was well-
known for his open door policy to teachers and students; in fact, the door was not
necessary because he was seldom in his office. Trusted and beloved by his teachers,
his philosophy was that a good administrator had to be open and visible; to that end,

29. [bid.
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he was in and out of classrooms regularly and available as a shoulder to ery on for
teachers whose difficult job he recognized and sympathized with. His concerns were
not limited to teaching staff; as one teacher reported, “You could find Jim by looking
for kids sitting on the floor during break or funch hour. Find the group with a pair of
long adult legs sticking out; Jim would be in the middle, having a chat with the
students.”

Since his move to the central office, Mr, Aspen had been deeply involved in
thinking about restructuring in Pinnacle District, which centered on teacher change
and shared decision making. The protagonists of the drama involved three Navajos:
the Superintendent and two ancillary staff members. All other building level
administrators and staff development personnel, as well as over 80% of the teachers
in the district, were white. The superintendent and Jim Aspen had spent a year
talking about the need to change the way reachers teach Navajo children. As their
consultant, I had urged them to include teachers in their discussions of how and in
what ways to change teacher behaviors and beliefs, After months of discussion, Mr.
Aspen invited several teachers from each building to the seminar I taught on school
reform, which they had christened the “planning team meetings.” These meetings
had included all of the people at administrative rank in the district, the controller,
and the staff development team — but no teachers.,

The next meeting of the planning group, whose topic was a discussion of
Vygotskian approaches to leaming, went uneventiully. Three white teachers from
the high school attended, sitting in wary silence. This surprised me, because they had
been amoang Mr. Aspen’s maost trusted staff members until the previous f2ll when he
was promoted to Assistant Superintendent. They had frequently praised his sensitiv-
ity and understanding as an educational leader and friend.

The agenda for the second meeting included discussion on how to implement in
Pinnacle District ideas from the Kamehameha Early Education Project (KEEP).% Mr.
Aspen opened the second meeting. “You know,” he said, “Teachers already have a
lot of ideas about how things should go. Speaking purely hypothetically, it would be
a lot casier to create the ideal school if you could just start all over again, with a brand
new building and brand-new staff. That way you wouldn't have to undo so much of
what had been messed up in the past.” He continued, asserting that while many
teachers were talented, there were others who simply did not want to change
anything. Their presence made it very difficult to implement reform in existing
schools. The diseussion moved on to how the KEEP project had dealt with obstacles
to change. After the meeting, two of the three teachers sent word to the central office
that becanse they had been so grossly insulted, they would never attend another

30. KH. Av, "Participation Structures in a Reading Lesson with Hawaiian Children: Analysis of a
Culrurally Apprapriate Instructional Event,” Anthropology and Education Quarterly 11 (1980} 91-115;
K H. Au and Cathje Jordan, “Teaching Reading 10 Hawaiian Children: Finding a Culturally Appropriace
Selution,” i Culture and the Bilingual Classraom: Studies in Classronm Ethnography, ed Henry Trueba,
G P Gurhric, and K.H. Au [Rowley, Mass.. Newbury House, 1981, 139-152; R.G. Tharp and Ronald
Gallimore, Rousing Minds to Life: Teaching, Learming and Schooling ir Sucie!? Contexs [Cambridge:
Cambridge University Press, 1984)
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meeting with the administrators. Such treatment as they had received in the meeting
was np way to promote shared decision-making processes with the faculy.

In shock, Mr. Aspen dispatched me to the high school to find out what had
happencd. There, I found the social studies teacher — who was widely acknowledged
to be vne of the best teachers in the district — in tears. “I thought we were going into
a mtecting where we atl were going plan how to change the district. And all T find out
is that they plan to fire al} the old teachers and start over again!”

I was dumbfounded. How, could onc little remark, which 1 had taken as an
offhanded comment, be interpreted as a precursor to dismissal? Given that all che
teachers had deeply trusted Mr. Aspen just a few months previously, what worldview
could the teachers have created that would permit so profound a misunderstanding
and lack of trust to develop so quickly? My efforts to mediate did not change the
perceptions of the teachers, and though he talked to each of them, Mr. Aspen did not
learn from them what to do to remedy their anger. What had so disordered relations
between Mr. Aspen and his former teachers?

To undesstand fully what precipitated the blowup would require another
vantage point, one that looked backward in time and elsewhere in place to see what
had aroused the teachers. Using concepts from a chaocs theory framework, the
problem would be to locate both the initial conditions that had led the "butterfly”
to flap, and the instabilities within the system that were sensitive to the butterfly’s
wings. The interaction between 1eachers and Mr. Aspen pointed to a critical
instability in school districts: the distrust teachers hold for administrators acts to
create cxplosions which might, at first, seem inexplicable and random, but which
could have been foreseen if initial sensitivities had been identified. Over time,
Pinnacle teachers and administrators had constructed a pattern of mutual disrespect
transcending even these particular teachers’ good opinion of Mr. Aspen; this
construction acted as 4 strange attractor around which attempts at changed gover-
nance wabbled, but never shifted out of existing boundaries. The failure of Pinnacle
teachers to participate enthusiastically in new forms of governance, in turn, provided
negative feedback to administrators, It was construed as apathy, which reinforced
their conviction that teachers could not be trusted with authority. The explosion
over Mr. Aspen’s meeting did not lead to a bifurcation, ora shift to a new state—such
as a more egalitariau shating of power and decision making in the district — because
of strange attractors within the system which damped effores at change: factors such
as poor information flow and fear of risk-taking, whose origins I discuss elsewhere

From the vantage point of history, the full impact of Mr. Aspen'’s statement also
is yet to be determined, because it continues to reverberate through the system.
Another way of thinking ahout this is in terms of systemic memory. Like elephants,
systems— cspecially human systems— never forget. Their history never healsitsel;
old events still contribute to new ones. This means that old stories contribute to the

31 teCompte, “Controlling the Discoutse,” and Margarct . LeCompte and MLE. Wicrtelak, “Constructing
the Appearance of Reform” (paper prescoted at the American Educational Research Association Meetings,
20-24 April 1992, San Franciscol,
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1{1tcrprctati0n of new events, making it difficult from the vamage point of a single
time period to determine what actually happened in any given situation. Thus, the
dg:a needed for a chaotie analysis require a special richness. If hard sciex'arists m;ccd
difference tools wo observe chaos insystems, then social scientists also need different
approaches —or conceptual tools — that facilitate the development of those vantage
points from which to observe patterns more clearly.® At this point in my 1’[35(;‘:![(3?1

Ifound at least one partial remedy: tomake sure that as many of the stories as pnssiblé
are gathered and put into historical perspective - this required double description

VIGNETTE Two:
Curturat CONSTRAINTS AND CONFLICTS, OR, I'M PEDALING As FAST A | Can

Mr. Aspen and Daisy Benally, the eoordinator of a group of specially funded
programs, had long been allics in moving the local school board ever-closer toward
schoql reform. Mr. Aspen had worked closely with the Board, which was made up of
Navajo businessmen and women from the community, and counted some of the
Board members as critical representatives of community opinion. However, he
trusted Mrs. Benally to be an even more valuable source of information aboutjthc
F:ommunity, Navajo life in general, and the schools. As a local Navajo, Mrs. Benall
is d%‘cply mvolved in the politics of the local chapter house, Sh;: is :-1 schooyi
administrator, responsible for writing and administering grants and supervising the
staff who are responstble for vocational programs. She has organized parent jnvflve-
ment and coltural programs, and presides over a district-funded community center
housed in a beautiful hogan-like structure with mecting spaces; a library of books
audio and videotapes; and materials on Native Americans. chc;‘al educators in thé
diserict have described Mirs. Benally and her assistant to me as “born-again Navajos,”
or people who had at one time been estranged from traditional ways, but who arernn;v
enthusiastically promoting a renaissance of waditional beliefs a;‘d practices. Mr
Aspen feels that Mrs. Benally “really represents the Navajo perspective An;i wc;
reatly need that.” He also describes her as someone with “a lot to offer thé diserict”
but that “she doesn't have enough to do. She should be spending more time worki
with staff development. She needs to be doing more with pregrams for kids.” "

Since Mrs. Benally had been involved in several staff development meetings
where planning for a curriculum compatihle with Navajo culture had been the foen
I.wondcrcd why administrators believed that the Community Center she ran haz
little impact on teaching, and why the culcural programs she directed took place
mostly after schoot and in summer school pragrams, Mr. Aspen belicved that Fhese
were patronized by adults from the community, rather than by regular students

Daisy Benally was clearly frustrated by the added rasks the Assistant Superinten-
dent wanted her to do. On a tour of her library, she complained,

f\ Lot of the teachers, they fust aren't serious aboug really supporting Navajoculy This libv

is full uf hooks and tapes, and the teachers never come in here, The other day, 1 h:‘;zt -vt»sl)l Y?TY
e} Navajueonsultapt on Native Amcrican euliurethere to talk ahaut the way’Nava i :Iu‘:unaf:-‘nm
FhCIr hand [a§ a r_nnrmunic device], and [thoughe that the Middle School kids me:]]d reall hii“-
it. And the principal never even returned my call. [f the adminiseration were real ly sericus :bnu:

32, Dobbert and Kurth-Schai, “Systematic Ethnography
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Navajo culture, they would be hiring some local Navajos 2s administrators. 1 work really bard
o build up Navajo culture and the meanings — the sash, what it means 1o make moccasins, the
sand paintings and the weavings, 1t isn’t just art classes. T legrmed all those things from my
grandmother apd my aums and they really help me leamn about my culture. Sul try o bring them
hack to the Navajo peaple because they've almost forgotten them. [ do my job alf day foag, and
then I organize these afrernoon and evening classes in Navajo language and culture and the scory-
telling and all that. 1t's a lot, a lot of work. if 2 teacher doesn't show up, 1just teach the class
myself, and I taughe myscli to do some of the things we couldn't find teachers for. Te's an extra
four hours on wop of a whole day. And it isn'tin my job. Since the teachers and administrawors
Rever even come in here, they really don't inderstand what | do.
She then showed me shelves of account books and proposals.

{ have to write all those proposals and keep all those budgets, Every few muonths, there are more

reports o write. And Lhave to keep an inventory of all the equipment and cverything we buy so

the government dom't get us in trouble. They the administramion] just don’t understand how

much work it is. And Vot just me and @ seeretary. Fean't doanything more unless they take over

some of what I'm already doing, Like all those johnson-0O'Malley proposals: they are duein Tuly

and they think F'm just going 1o be bere on my vacatuon Joing them, We putin two whale ficlds

of corn this spring and | have two men coming to chop them in [uly. I've got to be there w

supervise them. And the chaprer house — that takes time, ton. Sometimes none of the ather

officers are around and 1 have to sign a check or make a deaision about something for the
communpity. [ can’t just drop slf chat. If they ask me te do more, Pl quit.

Jim Aspen alrcady understood the contracting and budgetary process because
oversight of contracts and budgets was part of his job as superintendent. While he
might not have understood all of Mrs. Benally’s community responsibilities, he did
have some idea of the seale of progrars for which she was responsible. The questions
for me became, what could explain his belief that she “didn't have cnough to do?”

and what consequences this belicf would have for Pinnacle District.

A CoLtsioN oF WourLns

Each of these examples represents what I have come to define as conflicts or
collisions between and among world-views. The mecting between Mr. Aspen and the
high school teachers represents a collision between the world of teachers and that of
central office administrators. Yet another apparently inexplicable conflict is be-
tween the Navajo warld and the Angle world, as Hlusirated in part by the case of
Daisy Benally. In the context of Pinnacle School District, conflicts between culiural
worlds go deeper, and add to the complexity of the research site, Donna Deyhle and
athers document some of these conflices:®

« Anglos want to get things done quickly and etheiently. They say, “Navajostalk

in circles and never ger to the point.” Navajos retort, “Anglos are always in a

hurry. They interrupt people and never want to hear the whale story.”

» Navajus say that anything really important takes time to discuss. If a topic is

worth talking ahout at all, it’s worth having a meal over. Anglos argue that a

mecting with Navajos never accomplishes anything, and they takc all night!

33, Dorna Deyhle, “Empowertnent and Cultural Conilict; Mavaie Patenss and the Schooling of Their
Childeen,” Quuolitative Stedies in Education 4, no. 4{1991):277.97; Donmna Deyhle, “Constructing Failure
and Mamtaining Cultural jdentiey: Navaio and Ute Schon) Leavers,™ Jonrnalof American indien Education
{January 1992]. 24-47; Jerey Lipka, “A Caurionary Tale of Curriculum Development in Yup'ik Eskimo
Communitics,” Anthropology and Educetion Quarterly, 20, a0 3 119891 216-32; and Karen Swisher and
11.M. Pavel, " American Indian Learning Seyles Survey: An Assessmentof Teacher Knowledge,"unpublished

papet, Arizona State University.
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in his demeanor. When chey responded with shocked anger, saying that his behavior
only confirmed their belief that no administrators can be trusted, their actions only

confirmed to the central office staff that teachers canmot be trusted with administra-

tive decisions.

Daisy Benally’s expectations for herrole led her to believe that she was doingjust
what Mr. Aspen wanted her to do: premote understanding of Navajo culture, But she
was doing so in a very Navajo way, one that was not very well understood by Mr.
Aspen. He thought she did not have enough to do because she was not doing what he
wanted her to do, which was to reduce commMunily pressure on him to implement
something he, as an Anglo, did not fecl competent to do: to get teachers to teach in
ways compatible with Navajo culture, He felt that she, as a Navajo, was much better
o waork with teachers on such issues. However, asa Navaio, she did not feet
it appropriate for her to try to force her opinions or desires on others. She also, as T
will explain, concentrated on teaching adults, since Navajos find them to be the most
appropriate 1ole models. Because neither could see from the other’s vantage point,
the actions of cach was incxplicable to the other, and their perceptual tools did not
permit them to achieve understanding. They resembled physical scientists whaose
tools fail to provide sufficient perspective, data, or conceptual frameworks for
ge point from which patterns and order can emerge from random
le description facilitated an understanding

qualifiedt

achicving a vanta
and apparently irrational behavior. Doub
of why Daisy Benally concentrated on Dbringing Navajo cultural activities to the
culture center and why Mr. Aspen interpreted what she did to be resistance on her

part to working with the regular school program.
INFORMATION FLOw AS A CATALYST TO CHACS

Chaos theory states that random acts, because they are diverse, bring new inputs
of information into a system. When randomness decreases, 5o also daes the flow of
new information — the single ingredient most relevant to reform and change. Insofar

as school districts are complex, noplingar systems, inadequate information flow is
¥ 1y also seems to help explain some of the cultural

a major obstacle to reform.’
misunderstandings 1 observed in the interaction between Mr. Aspen and Daisy

Benally.
MEANING MAKING AND THE QBSTRUCTION OF INFORMATION

In the late spring, [ found out that Mr. Aspen was planniag to hire an assistant
for Daisy Benally because he wanted her to work more closely with staff develop-
ment — a mave that he thought wounld give her a more direct and authoritative
connection with teacher training. However, Mrs. Benally had cnly been told about

her new responsibilities, not about the prospect of a new assistant. This partial

knowledge only increased her feelings of work overload and her resistance to Mr.

Aspen’s overtures.
Puzzled, 1asked Mr. Aspen if ke had discusscd the prospective new stalf member
with her. “Well, no, we haven't told her.” “Why not?” Tasked. "Oh, wejustdon't talk

37. Havles, Choos Bound,
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all that much. She’s aver in the other building, and we don‘t get over chere...if she
were in this office we might talk more. And she’s always off doing something. We
dou’tever seent ta get tagether. " Since Mr. Aspen’s office is approximately 2 hundred
yards from Daisy’s office, it became clear that the distance to which he referred was
sotial or cultural, rather than physical.

Like most administrators, Mr. Aspen was so preoccupied with the daily hassles
of running a school district that he often failed to notice problems that did not march
noisily inta his office and demand artention. In typical Navajo fashion, Daisy did not
force her problems on him, so he did not notice them. The normative culture of
school administration also dictates not announcing personnel changes until it is
absolutely certain that they can be accomplished. This is particularly true in schools
on the reservation, where school politics and the educational rumor mill are
enhanced and enriched by their entanglement with the politics and rumors of the
local Navajo community.

The apparently nonsensical, irrational, and disorderly events [ have described
achieve a kind of order when seen from the perspective of the hydraulics of
information flow, Sometimes, information does not trickle from one office to
another. For example, one of the reasons that Mrs. Benally’s office is so overlnaded
is that the district has no centralized studenc data base. Her overworked office has
only an ohsolete data management system. Although each office, including Mr
Aspen’s, has a microcomputer that handles data it needs for its own record kccping'
these high-powered machines use different software 2nd are not networked togethe rt
Mrs. Benally’s reports to the federal government require data from many offices
which, because there is no centralized data base, must be assembled cach year b);
hand. No one has addressed this systemic problem or thought to compile records in
any ather way. This systemic problem constitutes one obstacle to the flow of certain
kinds of information. In addition, the meanings constructed by Daisy Benally and
Mr. Aspen about how they each carry out their jobs and the degree to which they are
responsive to each other, constitute an obstacle to understanding. While increased
information flow alone is not sufficient to bring their stalemate to end, it would help
to decrease the ossification of attitudes mutually intmical to change.

ABMINISTRATOR NOTIONS OF SCHOOL “KEEPING” AND CONTROL v8. Navajo CULTURAL
RETICENCE ABOUT CONTROL

InPinnacle District, an important ordering principle for administrative behavior
has to do with conceptual frameworks or belief systems about what constitutes
good schoaling” and “gooed schoal keeping.” As T have described elsewhere, these
ar¢ framed in competing discourses, one framed hy burcaucratic technical ra;innal-
ity, another framed by local cultural knowledge and metaphysics  Such discourses
are very complex becavse they vary from group to group within the district, and also
from subgroup to subgroup within the Navajo community. These multiple cultural
subgroups, each with its own sct of shared meanings and agendas by which actions
are planned, constitute a very complex system, one in which lincar change cannot

34, LeCompte and McLaonghlin, “Wncheraft and Blessings.”
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be expected. That is, notwithstanding the stimulus-response mode] that governs
most ¢ducational planning, simple inputs to the system — such as administrative
directives — cannot be expected 1o achicve predictable results or outputs.

Double description helped to facilitate understanding of both Mr. Aspen's and
Mrs. Benally's attitudes about how they do their jubs, As a young woman, Mrs.
Benally had been forced to set aside “being Navajo” in order to acquire the Anglo
credentials that now ensured her current job. Her early carecr path is typical for
Navajos wheo aspire to professional status. School achievement has required that
Indians beeome white, forgetting their own language, religion, values, and helicfs.
Many now are only “biological Indians” who have little if any knowledge of their
own culture and history * Daisy said, “Me and my husband made luts of sacrifices.
We joke now, that we've never lived together more than three weeks at a time, He's
at the mine, or overin Tubs; 'm in school orover there inanother town working. But
that's how we had 1o do it.” Now in herfiftics, she has been able tore-weave the fabric
of alife she neverintended to give up, one oricnted to the community and agricultural
life.

Her professional life to a great extent is informed by traditional practices, as is
her view of how she shauld proceed as an educator. She modeled, rather than dictated,
what she thought teachers and educators should do — in good Navajo pedagogical
fashion. She taught adults, because adults are the teachers of and role models for
children, especially with regard to traditional cultural knowledge. While she made
available bouks, tapes, and materials to teachers and anybody who came into her
center, she did not push them on people who did not want themn, drag people bodily
in to see them, or sell them ro the unconvinced. To do so would be rude, improper,
and embarrassing. Navajos belicve that adults should make their own decisions
ahout what they doin life; all that others can do is set options before them. Daisy was
heing perfectly Navajo, but her actions were interpreted by Mz Aspen as ineffective.
Because she was not doing what he thought she should be doing, nor acting in a
manner he recognized as “doing the job,” he concluded that she “doesn’t have
enough to do.”

Mr. Aspen's own cxpericnees complicate this deseription, He was a good
administrator, addressing the recognizable problems that confronted him daity. But
he did so at a price. Daily life for burcaucratic administrators, especially in schools,
consists of one trivial or noncrivial crisis after another. In Pinpacle District,
administrators address lawsuits, leaking roofs, snow storms, budget crises, broken
pipes, hostile parents, and gquarreling personnel. There never is time for the lengthy
conversations that are the warp and woof of problem solving and consensus building.

Although he tried to disavow any pretensions to beingan intellectual, Mr. Aspen
nonetheless was an unusuaily thoughtful and avid reader who was deeply interested
in new educational ideas. Howcever, he never had enough time to read, and as a
consegquence he and other school administrators became anxious about the adequacy

39. Deyhle, “Ermpowerment snd Cubioral Conflicy,” 282
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of their own knowledge base, especially when they needed to be experts in leading
schuol reform efforts. Mr. Aspen also was frustrated because he felt so professionally
isolated — even from students, teachers, and staff members he had come to know
well when he was a principal. “When the buck stopsin your office,” he told me, “you
can’t have any really close friends.” Being isolated from fellow professionals was
alien to both his personal style and his preferred style of administration. However
ke felt that the objectivity needed in his new role as a superintendent requireci
detachment — a detachment that had not been a part of his management style as a
principal.

This detachment constituted a major source of unhappiness for Navajo staff
members working with him. Learning things well before taking action, taking time
for solving problems, hearing people out, and building consensus are the centerpieces
of appropriate Navajo social interaction {whether or not they are actually manifested
on a daily basisl. When this pattern is missing in interaction, Navajos respond by
telling other people about how the Anglos have violated this or that norm of behavior.
This “gossip,” as it is termed by Anglos, is the most powerful form of social control
in Navajo communities. One who transgresses a norm will almost never be told
directly and immediately that one has misbehaved. Instead, one will find out
through the “rumor mill,” that other people are unhappy with what one did. Thé
expeciation in spreading the “rumors” is that the deviant will learn not to repeat the
behavior. By contrast, Anglos resent this indirect form of social contrel, calling it
“gossip” and deploring the lack of direct feedback on their actions from Navaijo
colleagues.

Daisy Benally did not confront Mr. Aspen with his “non-Navajo” behavior. But
she coopted me inta the traditional system of social control by telling me, knowing
that I would tell him. In a traditional Navajo community, this indirect form of
reprimand or corrective would be effective. However, since it was given in an Anglo
cultural system in which Navajo norms are not understeod, Mrs. Benallv's indivect
plea is not likely to be heard.

Mr. Aspen attempted to contrel, or shape, Daisy Benally's behaviorby telling her
directly what to do. As her supervisor, he then expected that his orders and
suggestions would be followed. His directives were shaped by the wishes of the
School District Governing Board, which wanted Mrs. Benally to execute a program
of teacher recruitment among teacher aides who, for the most part, did not want o
become certified ceachers. Mr. Aspen clearly was uncoenfartable, hoth with the loss
aof what he perceived to have been a comiortable working relationship and fricndship,
and with her failure to carry out his wishes, Mrs. Benally did not feel comfortable,
nor was she really empowered to activate more stringent coercive measures than the
mild coercion and persuasion she used unsuccessfully te motivate the aides. Because
neither Mrs. Benally nor Mr. Aspen understands how each isfailing to meet the needs
of the other, and because no framework exists to bridge their misunderstandings, no
reconciliation of their difficulties is likely in the near future.

40. LeCompte and McLaughlin, “Witchcraft and Blessings
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UsinG CHAOS THEORY TO ACHIEVE UUNDERSTANDING

However disparate they may be, the problem of reconciling multiple realities
means finding a consistent “whole” about which to tell a coherent story. This is the
kind of tangled mess that gives researchers an cpistemological and ontological
migraine. However, this mess can be disentangled by looking at doubly descriptive
data in nontraditional ways, using aspects of chaos theory.

One remedy is to reformulate the interaction between Mr, Aspen and Mrs.
Benally and between Mr. Asper: and the teachers as events within a nonlinear human
system that is sensitive to initial conditions and very small inputs. In the case of Mr.
Aspen and Mis. Benally, it appears that a critical issue involves the varying
perceptions of how to activate and use 2 system of social control. Inputs to the
systems of social contro) constitute the “sensitive initial conditions” in this system,
Very small deviance from cach other’s expectations led successively to bigger and
bigger misunderstandings, reverberating shroughout the system in ways that may be
predictably unhappy, but whose actual direction — within certain limits — are
unknown.

What chaos theory does tell us is that rigidities such as those Lhave deseribed in
the two vignettes act as strange attractors, or centers that damp change and make the
system appear increasingly, and depressingly, resistant to reform. In the physical
universe, such an increasingly stable systcm verges on collapse in the face of new
environmental conditions. | believe that the same model applies to social systems;
to translate my conclusions into school talk, a school system that is increasingly
rigid is increasingly at risk. In Pinnacle District, patterns of misunderstanding,
racistn, and partial knowledge have persisted and impeded efforts at achieving more
equitably shared decision making and culturally compatible instruction, Resistance
to including teachers in these cfforts comes from historical patterns of distrusy;
resistance to including Navajos more fully has been exacerbated by the isolation of
the community and the currently static funding base for the schools, which is
provided by a nearby mire. Both the isolation and the funding source are undergoing
change; electronic communication, increasing mobility and sophistication of the
Navaio population, and the gradual playing out of the mine promise radical change
in the external environment of the school system in the near future. Under these
conditions, the old equilibrizm will be unable to maintain itsclf. The district is like
a simmering teapot. As the temperature gets turned up, the convection patterns in
the water become increasingly chaotic and disturbed until the whole system shifts
to a new state: steam. “Turning up the heat” on the school district also Increasces
inputs to the system, and Jike altcomplex, nonlinearsystems, it will predictably shift
1o a new state. While we do know what happens to water when it boils, we do not
know yet what will happen to school districts when they reach the point of
pertutbation. However, the science of chaos and the study of nonlinear systems is
new — particularly in the social sciences. Had school districts been studied for as
long as the states of water have been, we might have sufficient data to suggest some
general descriptors for the direction of change. For the present, educational rescarch-
ers can ust chaos theory to show that stahility in the face of new conditions is
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unhealthy, and that we can interprer eontinued recycling of the same ideas — a
characteristic of current school reform?® — as the consequence of a strange attractor.
We can seek out such attractors and work toward the construction of more flexible
meanings. We can use an historical analysis to determine the origins of sensitivities
within school systems. And we can look forward and backward in time, and far
beyond the immediate confines of the schoolyard, for the causcs and consequences
of our present acrions, In so deing, we may develop new wools and strategies for
understanding the meaning and dynamics of educational systems.

41, Cuban, "Reforming Again® and David Tyack, “Restructuring in Historical Perspective: Thinking
Toward Utapia,” Teachers College Record 92 {19901 170-91,
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