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CHAPTER I
INTRODUCTION
Quest for Knowiedge

Nature speaks with a thousandyvoices, and we have only begun to

listen. , :

--Prigogine and Stengers (1984, p. 77)

Since the beginning of civilization, humankind has had an inherent
curiosity concerning nature and a fascination regarding the essence of
their own existence in the world as they perceived it. Humans seek to
understand the knowﬁ and the unknown, and assiduou§1y pursue the sources
of knowledge and the,ways of knowing.

Among those involved in that early pursuit were prominent Greek
philosophers and scientists 1like Heraclifus, Parhenides, Socrates, Aris-
totle, Copernicus, and Galileo. These men and subsequent others were in
quest of singular solutions to the puzzlements of nature. However, sci-
entists today are finding the realities of nature, those self-existing
truths, to be pluralistic and very complex, as Prigogine and Stengers
(1984) attested in the opening statement.

Toffler (1984) reaffirmed Prigogine and Stenger's (1984) view of the
complexity of nature, stating that whf]e structures may disappear, they
may also appear, that while one process may be described by deterministic
equations, another may be problematic.

An example of confirmation of the complex{ties'of nature is apparent

in the wave-particle paradox. Louis de Broglie (Wolf, 1981), while



trying to provide a mechanical explanation for the wave-particle duality
of 1light, contemplated that matter, also, might have a wave nature.
Broglie (Folse, 1985) discovered that systems whose behaQior could be
described as composed of particles could also exhibit behavior that could
describe those same systems as being composed of waves. Bohr's (1934)
Princip]e‘of Complementarity confirmed thaf, like 1light, matter had a
dual nature. Bohr formulated this inconsistenc& vinto the dualism of
particles and waves (Folse, 1985).

Clearly, as Prigogine and Stengers (1984) have reasoned in their

book, Order Out of Chaos, nature does unequivocally have a pluralistic,

complex character. Furthermore, there are apparently no obviously sim-
ple, singular answers to the realities sought by humankind, yet theirs is

a continued quest for knowledge that is ultimate and absolute.
Pattern of Procedure

The method of inquiry 1nto’the laws of nature has been traditionally
scientific, which encompasses the realm of empirical investigation. The
pattern of procedure known as thg‘scientific method begins with the at-
tainment of data through experimentation and observation by scientists
who remain detached and objecfive in their efforts. The data are then
quantified, classified, and analyzed in an objective, rational, and se-
quential manner. Use df this systematic scientific method facilitates
researchers in their attainment of %esu]ts\which are verifiable and de-
void of error and peréona] bias. As a result of this knowledge being
based on critica1‘ objective observations and experimental tests, the
scientific method has been used as a model for other disciplines, includ-

ing the field of curriculum study.



Curriculum Study and. the Scientific Model

Encouraged by the scientific discoveries of men 1ike Copernicus,
Galileo, and Newton, educators turned to the method of scientific inquiry
as a model. Francis Bacon (Scruton, 1981), known as the father of the
scientific method, firmly believed that’knowledge should be systemati-
cally obtained, categorized, critically analyzed, and empirically veri-
fied. Thus, this testing of iQeag against exﬁerience, Bacon (cited in
Schubert, 1986) claimed, would produce results that weré totally objec-
tive and free from personal bias. His was an inductive method founded on
part-to-whole 10916 and characterized by the forming of generalizations
or universal laws on the basis of'observéd instances. It was Bacon's
contention that Aristotle's deductive method provided no means for the
discovery of new facts, but rather, a means of reordering facts that were
previously known. The following ﬁuote by Francis Bacon (cited in Shep-
ard, 1985) reiterated his philosophical perception of inquiry:

If we begin with certainties,

we shall end in doubts;

but if we begin with doubts,

and are patient in them,

we shall end in certainties (p. 12).

In 1ike manner, Rene Descartes, according to Schubert's (1986) ac-
count, continued the development of empiricism that had profound effects
on education. Descartes concluded that not only could knowledge be
achievable by empiricism but truth could also reach the intellect through
intuition. Hence, Descarte's view of nature was based on a fundamental
division of mind anq matter into twp separate and independent domains.
Descarte's dualism of mind and body, this twofold distinction, has influ-

enced Western scientific and intellectual thought for centuries and has

come to be a driving force in education as well.



Do11 (1989) also noted the influence of classical science and the
scientific model upon education. He contended that Newtonian thought is
part of the foundation upon which current curriculum theories are based.

This argument may be substantiated by investigating a comparison of
currently dominant curriﬁu]um thesries like Tyler's (1949) orderly,
means-ends curriculum theory~and the deterministic and mechanistic theo-
ries of Isaac Newton. Newton's view of reality held the universe as a
well-organized and stable "Great Machine" that seemed to run efficiently
and effortlessly by precise mathematical laws. In Tike manner, Tyler's
curriculum, by-its‘step-by-step design and systematic approach, would
also be efficient, detgrministic, and mechanistic. -

In addition, there is evidence to support the notion of dominance of
Western inte]]ectualithought by the aforementioned Newtonian reality and
by Descartes' doctrine of dualiém; This framework of reality is charac-
teristically constructed of concepts that reduce, quantify, categorize,
and segment organisms into independently separate fragments.

Likewise, there is evidence fo support a doctrine of contrast, one
that disputes the concept of Descéftes' dualism and fragmentation. This
world view, this alternate vision of reality, is one’of connectedness.
The framework of connectedness is characteristically constructed of con-
cepts that embrace unity, wholeness, relatedness, integration, and inter-
action (Oliver and Gershman, 1989).

Furthgrmore, an adversendrgqment may be made pertaining to the use
of a dualistic approach of segmenting and fragmenting organisms when one

deliberates the fundamental concept of organism. The Oxford English

Dictionary (1989) describes an organism as a body of interdependent parts
which have a functional relationship with the whole. This would infer

the existence of an extremely complex being or structure with components



that are so intricately united that the relationship of those parts to
one another is ultimately controlled by their relationship to the entity
of the whole.

An interaction of parts is a mutual, reciprocal action, a condition
in which everything influences everything else. The very essence of
organism establishes the existence of a basic oneness, an interconnected-
ness that refutes prior concepts of separateness and isolated, fragmented
parts.

The reality of interconnectedriess brings into question the frag-
menting practices upheld in the field of curriculum study which deals
exclusively witH_ organisms, both 1iving and nonliving. According to
Toffler (1974), Western civilization's continued commitment to this frag-
menting and mechanistic view of reaﬁjty has taken education in the direc-
tion of Newton and Descartes and used their reductionist perspectives to
create curriculum practice§ which are rationa1,>sequentia1, linear, and
fragmenting. ‘

In affirmation, Doll (1989) reiterated Lodge's (1983) pbsition that
education is firmly rooted in the constructs of classical science and
asserted that, as a result, it 1aéks the abi]ity‘to prepare young people

to cope in an ever-changing world.
Purpose of the Study

The basic purpose of th1$ study was to investigate the characteris-
tics and historical beginnings of the dominant scientific model and cor-
responding influence on the development of curriculum theory.

From the Greek atomists to Rene Descartes and Isaac Newton, mind and
matter have been held as two original and independent elements (Wolf,

1981). Capra (1975) argued that the Cartesian bifurcation, the division



into two separate branches of mind and body, has caused a conflict be-
tween the conscious will and involuntary instincts.

As a result, the individual being has been divided into separaté]y
categorized compartments of feelings, beliefs, and -activities, conse-
quently generating confusion and fruétrgtion which Capra (1975, p. 9) has
termed "inner fragmentation.” Asvﬁas previously noted in this text, the
parts of an organism are so 1n£ricate1y interrelated that each is mu-
tually dependent upon the other. This reciprocity of activities, be-
liefs, and feelings, both physical and emotional, tends to substantiate
Capra's (1975) theory of inner ffagmentapion.

Fragmentation is not only apparent within the individual being, but
is manifested in many aspects of Western culture. Capra (1982) asserted
that Western civilization's q&erdependence on the Cartesian-Newtonian
method of fragmenting to be the underpinning, the determinant factor in
the current series of cultural, ecological, and social crises. In affir-
mation, Pirsig (1974, p. 117) Etafed, "The cause of our current social
crises is a genetic defect within‘;he nature of reason itself."

As I previously stated, the Timits of this view of reality are evi-
dent in all facets of humankind's existence in the present world. The
natural environment is deteriorating and, at the same time, economists
are dealing with spiraling inf]atioﬁ. AThe medical community is desper-
ately seeking cures to mystifying diseases; while violent cfimes, sub-
stance abuse, and suicides continue to be dyn&mic signals of soaring
social deterioration. Modern technology has increased the ability to
produce an abundance of food from an.ever-deéreﬁsing number of cultivated
acres, yet thousands of people throughout the world die of starvation and

thousands more remain hungry.
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Moreover, Ferguson (1980) and Capra (1982) illustrated these prob-
lems and determined them to be mutually reciprocal. However, because
these crises are characteristically interdependent, interconnected, and
interrelated, it may not be possible to solve them with the fragmented
approach of the past. First, socia1»o}ganizations and individuals alike
need to develop a -conscious awaréﬁess‘of the interrelatedness of the
problems. Secondly, society should begin to cultivate a new world view
that would encourage the development of a new framework of thougﬁt which,
in turn, would embrace a new world view of integration and universal
connectedness.

The focus of this study, howéver; was directed toward curricular
theorists' reliance upon the Cartesian-Newtonian model and factors influ-
encing the establishment of currentlyv used curriculum theories. The
intent of the study, ultimately, was to determine tﬁe existence of an
alternate paradigm fnherent in the reality of quantum theory and to es-
tablish a parallel between that reality and a new direction for curric-
ulum development. |

The thesis of this dissertafion postulated that since all phenomena
are interdependent and‘interconnected (Capra, 1975; Zukav, 1979; Fergu-
son, 1980; Wolf, 19813 Toffler, 1984; Toben and Wolf, 1987), the paradigm
of fragmentation used by educators appeared to be incongruous with the
reality of nature. As the scientific world is reconceptualizing its
vision of reality, in like manner, it may be beneficial for curricular
theorists to investigafe the possibilities for a transformational
paradigm.

The challenge to America's eddcational society is tremendous (Som-
mer, 1984), and the cry for educational reform is ‘equivalent to the

scientific revolution described by Kuhn (1970). In his book, Kuhn



introduced the reader to paradigm, a new term which he used to denote a
pattern of ideas. By way of further explanation, the connotation of
paradigm, according to Ferguson (1980) refers to a framework of thought
for explaining reality. In addition, Schubert (1986) referred to para-
digms as conceptual lenses through whiéh problems may be perceived.

According to Kuhn (1970),'when currently used methods fail to work
in the present dominant paradigm, a crisis evolves, a revolution takes
place, and a new paradigm begins to emerge. The current issues most
frequently raised regarding the faﬁ]ures of education ténd to focus on
items like test scores, discipline, time-on-task, dropout\rates, reten- .
tion, and placement. Goodlad (1984) also conc1uded that most criticism
of the schools is directed toward the "system of schooling" (p. xv).

As one recognizes that there may trufy be a need for massive changes
in today's schools, one may then need to consider, as Pirsig (1974) has
indicated, the necessity for change in the way one perceives nature and
knowledge. The fragmenting, mechanistic reality of Newtonian thought
that has dominated Western civilization for centuries is being challenged
by the reality of quantum theory (Wolf, 1981). In a paper written with
Basil Hiley at Birkbeck Co]lege; the eminent physicist, David Bohm (Bohm
and Hiley, 1975) wrote, in réference to quantum theory:

The essential new quality implied by the quantum theory is

nonlocality; i.e., that a system cannot be analyzed into parts

whose basic properties do not depend on the . . . whole system.

« « « This leads to the radically new notion of unbroken

wholeness of the entire universe (p. 94).

A new vision of perception was af hand.

The quest for chaﬁge had begun. Pfigogine and Stengers (1984, p.
xxvii) posited, "Our vision of nature is undergoing a radical change
toward the multiple, the temporal, and the complex." A mechanistic world

view, which provided simple, singular solutions, dominated Western



science for centuries, but quantum physics has challenged that mechanis-
tic world view as humankind begins to realize they live in a complex and
pluralistic world.

Similarly, Ferguson (1980) was cognizant of the emergence of a new
world view. She asserted that an ecological world view is now emerging
which reflects a change in the thoughts, assumptions, perceptions, and
values that have formed the reality of the sociological, scientific, and
educational communities for several decades.

Likewise, Weber (1986) affirmed the reality of unity. Conversely
for Weber, the process was not dhe of change but one of resistance to
change. She related her personal struggle to deny inner beliefs and
suppress the reality of unity in what proved, for her, to be a futile
attempt to embrace the reality of fragﬁentation. She divulged:

. . . I can settle for nothing less than the whole. . . . It

has accompanied me through all the years of education at elite

universities, where it stayed underground for the sake of pru-

dence. But it only went into hiding. It is still there and

has been in the background all along, the scale against which

every particular truth I have met with is weighed. It is the

sense of the unity of things: man and nature, consciousness

and matter, inner and outer, subject and object--the sense that

these can be reconciled. I have never really accepted their

separation and my T1ife--personal and professional--has been

spent exploring their unity (p. 1).

This new view of reality is apparént]y being embraced worldwide. Accord-
ing to Clark (1988), this new world view is integrative, postulating all
phenomena--social, cultural, physical, psychological, and biological--to
be interdependent and interconnected.

This concept became further apparent as one considers Boyer's (1990)
human commonalities of birth, growth, death, and the implications of

quantum theory. Research of these aspects of universal connectedness

should conclude that the realities of nature are not segregated organisms
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or events to be treated as isolated entities but are interrelated experi-

ences of a networking unity.
Organization of the Study

This study is orgénized,ipto five chapters. The chapters are struc-
tured as follows: o

Chapter I. This introductory chépte}‘provides the reader with a
history of humankind's quest for knowledge and the direction in which
that search Has_]ed. Also preseﬁted is a capsulized view of the para11e1
between Western civilization's dependence upon thé Cartesian-Newtonian
paradigm and theaeffects of its influence on curriculum theory.

Chapter II. In order to 1nCr§a§e the reader's ﬁnderstanding of the
effects of fragmentation and the 1hf1uencé of Cartesian-Newtonian reality
in the development of curriculum theory,“it is imperative tﬁat the his-
torical roots of fragmentation and of the'dominqnt scientific model be
presented. The characterﬁstics of “this scientific‘mOQel were explored
and a brief investigation into its continued prevalence up to the present
day has been included. ‘Also‘inc1uded in this chapter is a concise eluci-
dation of the nature of‘cqrrﬁculﬁm andxfhe effects of language.

Chapter III.  This chapter explores the paradigmatic currjcu]um
perSpectiQes of eminent curricu]um theorists and investigates their re-
spective realities of nature;:curriculum, and language.

Chapter IV. Kuhn's (1970) concept of scientific revolution and
how it relates to transformational theory is investigated. Quantum
theory and the implications of'aﬁlemerging new paradigm as an alternative
curriculum perspective ;eceives emphasis.

Chapter V. This final chapter provides a summarization of the

study, speculations, and recommendations for further inquiries.
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Limitations of the Study

Because this is a theoretical study, the applications of the inquiry
may be limited. For purposes of this study, transformational theory has
been used to critique the affects of the old paradigm on the deve]opment’
of curr1cu1um theory and to exp]ore the 1mp11cat1ons for an alternative
curriculum perspective. Regarding alternative curriculum paradigms,
Schubert (1986) reasoned:

. . . we all view the world and our own functioning in it

through paradigm or conceptual framework that accepts certain

assumptions about such matters as the nature of inquiry, real-

ity, and values. To view educational phenomena through differ-

ent paradigms is analogous to viewing a society through the

language and values of different cultures. Perhaps we.need to

be multi-intellectual in much the same way that values of

multi-culturalism have arisen in recent years to counteract

ethnocentrism. . In intellectual matters, we can suffer from a

kind of centrism of inquiry (p. 7).

Due to the problematical nature of curriculum studies, any attempt to

develop absolute concreté and generic solutions to the fundamental prob-
- lems thus raised in the confines of this brief study would be a futile
effort. As Schubert (1986) has concluded, there are no panaceas or magi-

cal answers to the questions of curriculum.



CHAPTER II

HISTORICAL ROOTS OF THE DOMINANT
SCIENTIFIC MODEL

Emergence of Cartesian-Newtonian Reality

‘Cogito ergo sum'--I think, therefore I exist.
--Descartes (1637, p. 84)

The beginnings of Western science may be found in early Greek phi-
losophy. Eminent philosophers like Herdc]itus, Parmenides, and Descartes
presented their respective generations with contrasting views of reality.
Heraclitus' (Capra, 1975) view of reality was of a world in continual
flow and change, which he believed represented a cyclic interplay of
opposites that he interpreted to be a unity. During this period in time,
science, religion, and philosophy were not fragmented into separate areas
of thought because the focal point of inquiry was metaphysical, directed
toward the essential nature of things, of which these particular distinc-
tions were believed to be a part.

A subsequent Greek philosopher, Parmenides (Capra, 1975) was in
strict opposition to Heraclitian thought. Conversely, his view of real-
ity held change to be impossible because the "Being" which directed all
the world from above was considered to be stable, consistent, unique, and
unchanging. Parmenides therefore considered any perceived changes to be

mere illusions of the senses, according to Capra's (1975) account.

12
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Rene Descartes (1596-1650) (Clarke, 1982), sometimes called the
founding father of modern philosophy, was also well known as a mathemati-
cian. Because he refused to believe anything which was not supported by
noncontrovertible proof, Descartes embarked on a search for the system-
atic discovery of truth and the elimination of error. Scruton (1981)
reported that Descartes was guided in this exploration by his "method of
doubt," which was designed to eliminate all claims to knowledge that
could not be irrefutably validated. This inquiry led Descartes to con-
clude that the only certainty that could endure his test of doubt was the
fact of his own existence. He could, as a resu]t, be certain of nothing
except that which he could not doubt. This Tlogic prompted the famous
quote which was printed at the beginning of this chapter: "Cogito ergo
sum"--I think, therefore I exist" (Descartes, 1637, p. 84). According to
Scruton's (1981) interpretation, the very fact that Descartes could doubt
verified the fact the he could think and therefore deduce his own exis-
tence.

Hence, Descartes believed it necessary to separate mind from matter
and that by doing this, all things could be placed into either one of
those two categories. In addition, Livingston (1973) related that
neither one could influence nor benefit from the other. Furthermore, by
separating a rational mind from a mechanical body, Descartes was also
able to separate religion, science, and philosophy, which had not been
previously segmented. This division of thought was the beginning of the
dualism between mind and matter, man and nature, science and religion,
fact and value, and object and observer, which Wolf (1981) claimed has
dominated the Western intellectual tradition for centuries.

The heart, inmost essential part of Descartes' philosophy, was his

own mind. Gardner (1985) affirmed the accounts of Livingston (1973),
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, Capra (1975), Scruton (1981), and Clark (1982) regarding Descartes' view
of reality. Gardner stated that in Descartes' view of reality, the mind
is central to human existence and stands separate from and operates inde-
pendently of the human body as a totally different entity. Intriguingly,
Descartes' doctrine of dualism between mind and matter has remained a
controlling element of Western thought to the present day.

This dualistic thought also guidedlthe Cartesian scientists as they
separated themselves from the matter with which they worked. Conse-
quently, matter was believed to be made of elementary building blocks,
dead particles whose movement was caused\by some completely different and
external force. As a result of Rene Descartes' (Scruton, 1981) philos-
ophy of the universe in automation, scientists, with their‘mathematica1
theorems, endeavored to determine the workings of this universe, which
they perceived to be a well-organized Great Machine that ran effortiessly
by precise mathematical laws. In thfs scheme, according to Scruton
(1981), and Clarke (1982), God had been transformed from a clockmaker to
a supreme mathematician who had designed the plan and set the universe in
motion. |

Isaac Newton (1642-1727), whose contributions ultimately became the
very basis for classical physics, also shared this mechanistic: world
view, which held 1living thihgs as the sum total of lifeless inanimate
parts, according to Rifkin (1983). Newton wanted to explain the pro-
cesses of the mechanistic woer by means of mathematical calculations,
reasoning that if all known facts of an experiment agreed with results
mathematically derived from a law, then validity would most certainly be
guaranteed. By means of calculation, a wealth of phenomenon could be

elucidated and physical observationS‘wquld not be a necessary part of the
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procedure, since scientists reasoned it possible to predict results from
the initial conditions.

Seventeenth an& eighteenth century scientific thought was deeply
rooted in rigorous mechanistic determinism. Heisenberg (1974) asserted
that Newton's mathematical theorems were so successfully used that suc-
ceeding generations of scientists supported the principle which posits
that one should be ablé'to trace all evehts in the world back to mechani-
cal processes.

By the beginning of the nineteenth ceﬁtury, according to Heisenberg
(1974), one of the foﬁnders of quantum physts, it was inconceivable to
hold in question the aécuracy of thé mathematicdl1y forﬁu]ated natural
laws of Isaac Newton. The mathematician Pierre Simon Laplace (Capra,
1975) applied Newton's theorems to the flow of the tides and to the move-
ment of the planets within the solar system, thus determining Newton's
laws of motion to be the stabilizing force within the solar system. This
further reaffirmed the deterministic picture of the universe as an elab-
orate, self-regulating mechanistic system operating in a Tlogical and
predictable manner under\the fundamental laws of nature (Capra, 1975).

Isaac Newton and Rene Descaftes; the architects of classical phys-
ics, had thus established the conceptual framework of intellectual

thought for subsequent generations of Western civilization.
Characteristics- of the Dominant Scientific Model

The Cartesian-Newtonian model reflects a concept of rigid causality
and mechanistic determinism which precludes any notion of the existence
of human consciousness, intuition, or subjectivity. The scientific
method for gaining absolute knowiedge within the Cartesian-Newtonian

model was to study and observe the object or phenomena of inquiry from an
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uninvolved, passive position. Wolf (1981) reported that during this era
it was generally accepted that scientists were detached, value-free, and
totally objective in their observations. Based on these assumptions,
their observations should be measurable with a high degree of accuracy
and should produce predictions about future events with absolute
certainty.

In addition, this’Cartesian view of reality regarded all aspects of
the physical realm and the nonphysical realm to be mechanical in nature.
An essential element of thought in this mechanistic world view was the
idea of the whole, which was preciée]y\equa1‘to the sum totai of all its
parts. By eliminating the probability of mis#ing pieces, everything
could therefore be measurable and verifiable. Because it was assumed
that the act of observing does not dﬁsturﬁ the observed, scientists could :
study those seemingly Tless complicated individual component parts of
nature in an attempt to*understand the overwhelming complexities of the
entity, and presumably the gigantic clockwork would continue to run ex-
actly the same as before. ~

The Newtonian view of feality was not only mechanistic but determi-
nistic as well. As No1f>(1981) Has clearly illustrated, for every effect
there was a cause and for every cause there was an accountable effect.
In addition, the present was regarded as a result of the past and the
future, subsequently, became a consequence of the present. Heisenberg
(1974) be]iéved Isaac Newton's thesis about gravity and motion to be
instrumental in establishing the belief that events of the future could
be predicted with absd]ufe certainty based upon knowledge of the present.
For example, the belief held that one could predict precisely when and

where an object would land if given the initial facts concerning the
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size, weight, and density of the object, the distance to be traveled, and
the speed of travel.

This concept of determinism implies that when the original situation
has been established, future situations will also have been established.
As Zukav (1979) has stated, if one is to accept the concept of mechanis-
tic determinism upon'which Newtonian physics is founded (in essence, that
the laws of nature govern the future), then one might accept the theory
that everything that is to happen in the universe has been predetermined
since the beginning of time.

Based on this philosophy of mechanistic determinism, the events of
the universe may have been predetgrmined and man's seemingly free will
and ability to alter events mayrtherefore not exist (Wolf, 1981; Zukav,
1979). If all events from the beginning of time have been predetermined,
Zukav (1979) reagoned, then the universe is a ". . . prerecorded tape
playing itself out. . . ." (p. 26), and all things and events are merely
cogs in the huge mechanical system of the universe. Pagels (1982), when
establishing an analogy to the reality of determihism, uses the metaphor
of a film that has already been developed by the omniscient God.

Characteristically, the Cartesian-Newtonian model is mechanistic and
deterministic and concerned with causality, the relation of cause and
effect. Gardner (1985) seemed convinced that humanity is determined to
unravel the nature of human know]edgé and disc1ose the mystery surround-
ing causaiity. ‘Throughout history, it appears‘that'civi]izations have
been driven in pursuit of explanations for the why of things. The knowl-
edge of why things happen seemed to provide some scientific assurance
that the behaviors of organisms, of individual beings and objects, would

produce certain results.
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Toffler (1980) explored the "ultimate why" and determined the mys-
tery of causation to be revealed in Newton's 1aQ of gravity. Because
Newton defined the why or causes as ". . . the forces impressed upon
bodies to generate motion. . . ." (p. 103), the reality of Newtonian
causation focused on outside forces that were both measurable and identi-
fiable. The traditional examp]é of\causation is the billiard balls that
strike one another and move in response to that strike. Toffler (1980)
presented a-more scientific examp]e:’ if one atoﬁ strikes another atom,
the first is cause of the movement and that movement is the effect of the
movement of the first atom. |

Since this theory of causality could be subjected to experimentation
and empirical testing, it could thus be validated. Through validation
and its successfuliuse, this theOﬁylhas made possible many great advance-
ments in science and in technology and:aﬁ the same time has also created,
according to Heisenberg (1974), a mechanistic mentality for viewing the
world that has endured for generations.

The beginnings of science dealt with things that could be seen and
manipulated and in that particuﬁar domain all objects could be reduced,
fragmented into sma]]erﬂin@ijdua]xcomponents (Capra, 1982){ These be-
ginnings charted the direction for Western society's belief that the
world could thus be explained only in a rational and 1dgica] manner.
However, as Copi (1961) and Rorty (1979) have illustrated, because ra-
tional knowledge has its roots in objects, events,fand experiences, it is
thereforé a limited knoQ]edge. The scientific“and intellectual methods
of this rational manner would include procedures such as quantifying,
classifying, and analyzing.

In summation, the natufe of the Cartesian—Newton%an mode1l was rig-

orous, mechanistic determinism. This model, the example for imitation,
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was characteristically rational, linear, sequential, céusa], and frag-
menting. Nevertheless, it continued to dominate Western intellectual
thinking for many generations (Heisenberg, 1974; Capra, 1975; Wolf,
1981).

‘Prevalence of the Dominant Scient*fic Model

It was nof my intent to trace the use of the Cartesian-Newtonian
model through all of Western cu]tdre; but rather to focus upon the reli-
ance of cUrricu]ar theorists upon<the model. However, I would be remiss
in providing the reader with adequate supportive informatﬁon if the prev-
alence of this model in other asbectskof society were not explored, -at
Teast briefly.

Western culture's reliance upon the Cartesian-Newtonian model and
its reductionist view of nature has been further éxtended to living or-
ganisms. The universe and the living organisms within it, according to
Capra (1982) and ﬁifkin’(1983), were also regarded as machines, con-
structed from numerous tiny, separate parts. This method of reducing fhe
complex phenomena of 1iving organisms’iﬁto the individual basic building
blocks of Newton and Descartes has resulted in a culture that apparently
has become progressiveiyyfraémented; According to Capra (1982), Ferguson
(1980), and Toffler (1980f,‘the,effects of this division have Tled to
fragmentation in all aspects of society, inc]dding medical, social, envi-
ronmental, and academic. One of the tenets of Schwab's (1978) thesis for
the practical correlates the present state of the curriculum field and
the reliance of curriéu]arists upon theories that have been adopted from
fields outside that of education. He proposed: |

The problems of the theoretic‘ar{se from areas of the subject

matter marked out by what we already know as areas which we do
not yet know. This is to say that theoretic problems are
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states of mind. Practical problems, on the other hand, arise

from states of affairs in relation to ourselves. . . . Prac-

tical problems can be settled by changing either the state

of affairs or our desires. . . . [Plractical problems

intrinsically involve states of character and the possibility

of character change (p. 289).

According to Schwab (1978), in the method of the pr&ctica], the
problem slowly emergés, and through the slowness of formation, provides
direction for solution. Similarly, the slowly emerging problems of West-
ern civilization's reliance upon ghe,Cartesian-Newtonian model and ‘its
reductionist view of naturg hés provided direction for sq]ution. As in
Schwab's (1978) practical, the pfincip]e aim is the identification of
desired change§ and the accomplishment of those changes.

Approaching the universe from the Newtonian paradigm of reduction-
istic fragmentatioq presumes thai: events happening at one place do not
essentially 1nv01§e‘other events hapﬁening elsewhere. However, it seems
~ that as our material wealth has g?own richer, the condition of our envi-
ronment has grown Poorer, and thq ﬁcquisition of more leisure time has
been met with neither adequate avﬁi]ab]e space nor beautiful surround-
ings. Miller (1972) described this constant reminder to our senses,
which may include; ", . . the tremor of anxiety . . .frustration and
alienation . . . choking air;,rqtting rivers, lakes and oceans. We seem-
ingly live in the midst of a crisis of crises" (pp. 5-6).

The Cartesian view of the world which separates humans from nature
and mind from body appears to have been the conceptual framework support-
ing Western civilization's current values, reasoning, and actions toward
their environment and ultimately toward their own bodies, according to
Blackstone (1974). Ostensibly, this fragmenting and mechanistic view of

reality may aTso have been an influencing factor on the attitudes of

physicians toward health and i11ness. Capra (1982) reasoned that, in the ’
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same manner in which the Newtonian scientists regarded the universe to be
an efficient machine, modern scientific medicine tends to regard the
human body as an efficient machine, a system ;hat can be analyzed in
terms of its various component parts. Because illness is usua]]y\consid-
ered to be a malfunctioning of that system, the physician consequently
diagnoses and intervenes to correct the malfunction. Alliteratively,
Engel (1977) concluded: '

Three centuries after Descartes, the science of medicine is

still based on the notion of the body as a machine, of disease

as the consequence of ‘breakdown of the machine, and of the

doctor's task as repair of the machine (p. 14). ‘

New diagnostic tools have been invented and medical technology has
become more sophisticated; drugs and vaccines have been developed to
combat infectious diseases, and biological functions have beén studied at
the cellular and molecular 1evels,:a11 aimed at finding- a mechanism that -
is malfunctioning. ”

Lyng (1988) established a 1%hk between clinical medicine and the
scientific model. He asserted that the most influential characteristic
of that model is the reductionist method of reducing complex phenomena to
the simplest level, the basic building blocks of nature. Lyng reasoned
that traditional medicine tends to focus on genes and microbes as the
causal agents of the disease proces§_and concludes that this is also the
focus of most scientific medical research. Lyng alleged that it is
easier for practitioners to alter conditions at the m1crobe level than at
the ecological level where problems may indeed or1g1nate.

By reducing these biological functions to mechanisms of microscopic
size (Capra, 1982), researchers and physicians tend to 1limit themselves
to mere partial aspects of the very Jphenomena they study and, as a

result, they may acquire only a tenuous view of the disorders or
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malfunctions which they investigate and of the remedies which they seek
to develop.

Descartes' (1637) division between mind and body may have been the
genesis of thought that led physicians to reduce the body into smaller
fragments and to concentrate their efforts on the mechanics of the compo-
nent parts of the body, individual organs, cells, and molecules rather
than the phenomenon of healing, whjch deals with the interdependency of
body and mind. Capra (1982) and Ferguson (1980) felt that the division
between mind and body may have led to what they consider the physicians'
neglect of the psychological, social, énd environmental aspects of
illness.

In spite of great advances, this\faithfu]ﬁess to reductionism and
fragmentation appears to have offered only tenuous solutions while gen-
erating additional ﬁrob]ems. Cu}]iton (;978) reported an increasing
number of complaints against the medical community, which he notedris
made obvious by the rising numbers of malpractice Tlitigations. It is
also apparent from daily mass media information, that drug dependency,
violent crimes, and suicides are drématica]]y increasing in number, which
in actuality may be representative of medically suppressed sfmptoms mani-
fested in different and various forms.

This conclusion is also shared by Capra (1982), who believed health,
which cannot be represgnted by one single parameter, to be a complex
interplay between the physical, social, anq psychological aspects of
human nature. In support, Veith (1972) speculated that impressive suc-
cesses such as organ transplants may tend to overshadow the obvious fact
that preventative measures must have been severely neglected in the first

place. Likewise, according to Dubos (1968), it is the behavior, food
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intake, and the nature of their environment that largely determines the
quality of health of individuals and not medical intervention.

Because of the limitations of this mechanistic view of reality with
its framework of fragmentation and singular causality, physicians may be
treating symptoms with prescriptions for chemicals rather than examining
the roots éf the individual's problem. A wﬁole range of causative fac-
tors tends to be involved, from mentaf attitudes and belief systems to
family support and interpersonal ré]ationships.

The Cartesianvscientists were”passivé observers, totally objective
in their work. Simi]ar]j, Capra (1982) felt that somé doctors may choose
to remain passive obsefvers as they:refrain from Qiscussing a patients'
personal life and also may be reluctant to display empathy or emotion.
He reasoned that in medical school, things 1ike)sensitiv1ty, displays of
emotions, and the use of intuition}were most likely discouraged in favor
of mechanistic, scientific objectivity.‘

Guided by the Cartesian-Newtonian reality of reductionism and frag-
mentation, the individual physician continues to become more highly spe-
cialized in a concentrate& focus of study. As a result, fragmentation of
the patient is increasedby reduciﬁg and segmenting fhe’individua1 being
into numerous and\distinctly’separaté parts. Oftentimes it may be the
general family practitioher rather than the highly trained medical spe-
cialist who tends to become more involved with the patient as a whole
being rather than as a machine with a malfunctioning ﬁarf.

In sum, every aspect of human behavior is interrelated and ecologi-
cal. Ecology is reciprocity between an organism and its environment.
Dubos (1968), Ferguson (1980), and Capra (1982) believed the ecb]ogica]
concept of health as an interplay of mind, body, dnd environment exteﬁded

far beyond the medical community.
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"Never before did any civilization create the means for literally
destroying . . . a planet," declared Toffler (1980, p. 110). The
increasingly sophisticated technology built by modern society to create a
better way of life has not necessarily produced a better quality of life.
The very process of living, insisted Dubos (1968), is a continual inter-
play between individuaTs and their environment, which often takes the
form of a struggle resulting in injury or illness. Sinacore (1974) sup-
ported Dubo's pesition by noting that water, air, and land pollutants
pose 1ife-threatening health haiards to humans and are disrupting the
natural environmént;‘ ( 11

Likewise, Livingston (1973, p. 21) concluded, "This [pollution] is
a symptom of a mutb more deep-seated illness." The deep-seated illness
to which Livingston referred is\ thé Western paradigm of humankind's
separation from nature that appeafs to be the underpinning of present
environmental ethics. The central issue of the environmental crisis,
Livingston adds, is not isolated problems but the threat to life and the
quality of that 1life.

Another aspect of Western cu]turg that appears to be molded by the
Cartesian model is that‘o? fhe busjhess community. Guided by a world
view of tenuous vision, chafatterized by isolated and fragmented compo-
nents, the economical systems of businesses seem driven to increase pro-
ductivity and profits without seemingly much regard to long-term
ecological effects. Increased production necessitates increased energy
consumption, which has subsequently depleted nonrenewable fossil fuels at
an exorbitant rate. Byproducts of tﬁis economical growth may include
particulars such as food additives, pesticides, and chemical wastes,

which may prove to have ecologically detrimental effects (Capra, 1982).
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Furthermore, world hunger will probably never be eliminated as long
as large corporations, concerned mainly with high productivity for large
profits, are the major food producers. Capra (1982) illustrated that
these large corporations tend to produce crops which are profitable and
suitable for export regardless of the local food need. As a result,
those countries whose primary use of agriculture as an export income
rather than as a method to feed people, may actually be perpetuating
world hunger and starvatﬁon by putting poor people in direct competition
with the affluent. Capra (1982, p. 258) concluded, "More food is being
produced, yet more people are huﬁgry.";,Thu§, it would appear that in-
creased‘expansion~may not only perpetuate wof]d hunger but also fuel the
vicious cycle of energy consumption‘and environmental pollution which
may, in turn, produce ecological imbalances.

The Newtonian mechanistic view ofireality has generated fragmented
lifestyles, technologies, and institutions that Capra (1982) felt were
both mentally and physically unhealthy. In support of Capra's contention
of a fragmented society, Bloor (1976) posited that the wholes and col-
lectivists of society are oftentimes seen as sets of individual units.
Likewise, Evans (1982) and Turk, Wittes, Wittes, and Turk (1975) con-
cluded that social' institutions tend to splinter the individual even
further. By way of illustration, the poor may be given welfare assist-
ance but their dindividual self improvement is oftentimes severely ne-
glected and any assistance the socially disaanntaged receive may be
discontinued as soon as employment is obtained. The developmentally
disabled and the elderly may be given adequatg physical care, but they
are frequently fragmenfed, isolated from the remainder of society.

Similarly, social institutions known as schools and various cur-

riculum theorists may also have been greatly influenced by the Cartesian-
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Newtonian model (Dol11, 1989). The dualistic doctrine of Descartes, which
has seemingly permeated all segments of society, apparently tends to
dominate educational thought as well.

Cartesian reality reasons that events which occur at one place do
not essentially involve other eveﬁts occurring elsewhere and that thought
may be the‘/unde,rpinning of current curriculum designs. As a result,
individual disciplines may be designed and offered to stﬁdents in a frag-
mented and isolated fashion rather than as an integrated part of a whole.
Likewise,. within individ&a] disciplines the content may be reduced and
presented to learners in fragmented units, whefe the sum total of the
component parté may not always add)up to the whole realm. Learners may
accumulate splinter sk111§ and frégmented knowledge with which they can
neither determine relevancy nor make application.

Modeling Cartesian scigntists, curriculum workers and educators
strive to be detached, value-free, and totally objective in an attempt to
provide results that can be both measurable and vérifiab]e. Scientific
efficiency and mechanistic pfpductivity haQe become ‘the goals of the
schools, as in the business wb?]d, the bottom 1ine. The growing concern
appears to be focusing}ﬁpﬁn what‘tﬁe student has learned (Dobson and
Dobson, 1981), rather than how the student has learned and what has af-
fected that learning. Reminiscent of the medical community and various
other segments of society, the emﬁhasis of curriculum aﬁpears to be on
fragmented parts as opposed to an integrated who]é‘whose parts form an
interrelated and 1nterdependent unity.

Similarly, Trow (1925) reasoned that curriculum developers had di-
vided knowledge into isolated, separate, and distinct disciplines, as is
typical of Descartes' dualism, to be presented by an orderly procedure in

the direction of a given end. Likewise, Dewey (1902) also referred to
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the classification of subjects in which he elucidates how facts are seg-
mented from their original place and rearranged to fit some general prin-
ciple then given to children in what he termed a pigeonholed manner.

The Cartesian practice of fragmentation in curriculum has also been
noted by Férguson (1980), where she drew a parallel between the reduc-
tionist and fragmenting practices of the medical community and similar
practices within the field of curriculum déve]opmént. Ferguson wrote:

Just as allopathic medicine treats symbtoms without concern for

the whole system, schools break know]edge and experience into

'subjects,' relentlessly turning wholes into parts, flowers

into petals, history into events, without ever restoring con-

tinuity (p. 282).

The Cartesian-Newtonian thought that produced the scientific model
has developed a. fragmented curr1cu1um represent1ng a rigid structure
guided by Tlockstep procedure; wh1ch1tend to be oriented toward learner
outcomes or the final product, rather than toward the very process by
which that achievement is attained. The\priority tends to be on perfor-
mance. To recapitulate, fe]iance upon this model by various aspects of
society, including the field of curriculum, has resulted in what appears
to be a very tenuous view of rea]jﬁy, one which tends to be dominated by
a concern for parts rather ﬁhén whoﬁes; for product rather than process.

In the tradition of Newténian mechanistic reality, curriculum theo-
rists have designed curricula according to an industrial machine logic,
which tends to place curriculum development in a scientific mode. This
method is analogous to the factory model which uges raw materials trans-
ported along an asseﬁb]y line to produce marketable finished products.
In the factory metaphor of schools, the raw product would be commensurate
with the student learners who are guided through a previously determined,

inflexible assembly line-type curricular route where specific learning is

designated to occur. Before leaving the factory, all finished products
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are likely to be quality tested and evaluated to determine their market-
ability, and the final products of schooling are no exception. Quality
control then becomes a matter of ensuring that the agreed specifications
are met.

Thus, scientific curriculum development became the practice of re-
ducing curriculum into small units ‘with goals of performing tenuously
specific skills. The development of curriculum was usually in the
concise manner analogous to that of an éngiheer, often resulting in a
prescriptive, copkbook,(how-to-manua]>or{entation where ideals and activ-
ities were ané]yzed intq 1earning?pbjectivés and sequenced in the order
of their importance.

Reminiscent ofithe results that Cartesian scientists obtained via
the scientific model, the scientific methodology of curriculum develop-
ment could also be :degcribed as precise, efficient, measurable, and

verifiable.
Naturé of Curriculum

Schubert (1986) noted eight domains within curriculum studies that
range from curriculum history to(chrriculum development, and from cur-
riculum theory to curficulum‘pesign. The processes within Schubert's
domain of curricu]ﬁm theory include the process of reflecting and theo-
rizing, ahd the process of giviﬁg clarity and added médnjng to the uses
of language. The nﬁture of the domaih of curriculum tﬂeory may be char-
acterized by the determinants of knowledge, of what is and of what should
be known, and how it can be justified.

The agelong axiological question, "What know1edge is of most worth?"
is a famous query of philosopher Herbert Spencer (1902, p. 5). Schubert

(1986), in his inquiry of curriculum, identified three questions which he
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believed to be the most basic questions associated with curriculum theory
and practice. The questions posed by Schubert are as follows:

What knowledge is most worthwhile?

Why is it worthwhile?

How is it acquired or created? (p. 1).

These questions are so fundamentally intertwined with all the activities
of curricd]um researchers, educators, and students that Schubert con-
tended they must beﬂaddressed, orldther factors such as political and
economic influences may djctate educafional,poiicy.

The famous quote by Spencer (1902) reflects a facet of curriculum
decision and policy m&king that may, at first glance, appear simple and
routine; however, Apple (1590) has jndicated that the foundation upon
which those choicésxare made may‘bg .deeply rooted in "the history of
class, race, gendef and re]igiousyconf1icts" (p. vii). Believing as
Schubert (1986), Apple proposed fthe“prestafed question be rephrased,
"Whose knowledge is of most worth?" (p. vii) because it is very often the
influences of certain dominant groups upon educators that tend to make
curricular decisions quite political in nature.

Apple (1990) appeared convinced that the theories and po]fcies which
are involved in the curricu]é? process are "inherently political and
ethical" in nature (p. viii). Cyrr{culum developers may find themselves
yielding to the pressure and influence of dominant groups, be those
groups categorized by race, class, or gender, and ultimately implementing
policies that are commensurate with idea]s’held by the dominanf societal
group.

As a point of illustration, fundamentalist religious groups may
succeed in the banning of certain literature or textbooks from the class-
rooms because of contextual language or concepts which that group may

thus determine to be unacceptable. Likewise, racial and ethnic groups
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may find objectionable examples in the materials or take issue with par-
ticular school policies which they may find offensive or prejudicié] and
subsequently exert pressure upon school and government officials to im-
plement changes which best serve the interest of that particular group.

Schubert (1986) offered yet another example of influences which are
possibly being exerted upon school officials in regard to the academic
ranking of students as compared to tﬁeir respectiieycounterparts in other
countries. Because there appears to be a natjona] obsession with outper-
forming other nations, government officia]; may rgquest schools to place
major emphasis on certain aspects of achievement jn order to improve the
students' internatiqna] academic\rénk%ng.

Moreover, business Tleaders mayﬁseek to influence the findings of
government commissions which have been designed to assess schools and
determine the skills that will besﬁvﬁrepare students for positions that,
in turn, will benefif those business leaders. As a result, those disci-
plines will most 1ikely receive increased funding as a result of lobbying
efforts by prominent business 1eaders and influential corporations. It
may be perceptive to note that 1ntére§t grodps are usually self serving
and may tend to be shortsighted regérding the needs and interests of
others. |

The direct use of influential political power, as Apple (1990) dis-
closes, is not the only determining force 1h curriculum decision making.
In addition, Schuberf (1986) contended that the beliefs and values held
by a society were also intricately 1ntertwined with the curriculum and
the decisions regarding what should or should not be taught will neces-
sarily reflect the ethics which give that society a sense of commonality.
The school, as an agent of society, shares the given set of sociéta]

values of the dominant group, usually white and middle class.



31

Furthermore, Apple (1990) argued that curriculum decisions of what
knowledge to teach reflect values that maintain social class hierarchies.
The hegemonic process, this absolute sense of reality held by society, in
actuality may prevent mobility by teaqhing the values that maintain lower
class status, thereby ensuring the continued power of the upper classes.
Apple (1990) concluded: ". . . the process of education itself . . .
socializes people to accept a§ legitimate the limited roles they ulti-
mately fill in society" (p. 32).

Similarly, Marxist Antonio Gramsci (cited in Bates, 1975), insisted
that the dominance of certain classes could be maintained by preserving
control of the . knowledge. App]é\(1990) compared the control of knowl-
edge, this cultural capital or symbp1ic)prqperty, to the control of eco-
nomic capital, hence his i]]ustrapion. Just as the economic system runs
more efficiently if the unemployment rate is maintained at a constant
level of four to six percent, so do cultural institutions tend to gener-
ate poor levels of achievement béﬁause the distribution of high status

“knowledge (technical knowledge), is not widespread.

An additional illustration of controlling knowledge may be the ad-
mission standards present]j used by today's colleges and universities as
opposed to a policy of open en}o11ment. By using achievement scores to
control college admissions, mfnorities and children of the poor, who have
traditionally scored lower on such tests, may be denied a college educa-
tion and, as a result, a continuance of their social status will mostly
1ikely be assured.

To recapitulate, there appear to be many powerful political and
ethical forces encompassing race, class, and gender, involved in the
curricular decision of what knowledge is important, and Apple (1990)

has clearly stated his position that the decision conversely is most
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definitely based upon whose knowledge is important. Furthermore, the
selection of what is legitimate knowledge, that lawfully accepted genuine
knowledge, appears to be intricately intertwined between cultural control
and social and economic structure. Thus, it is Apple's contention that
it is through this stratification of knowledge and stratification of
people that the educational system ostensibly continues to create and
perpetuate social and economic inequalities when deciding what or whose
knowledge is important.

Prior to Apple, wheh,John Dewey (1897) wrote My Pedagogic Creed, he

professed education‘to'be a process of developing social consciousness
within each individual learner who woufd then bé the recipient of what
Dewey termed the "funded capital of civilization." Dewey posited a phil-
osophical belief that the acquisition of knowledge through education
could ultimately yield a better Egality of 1life for the learner. In
addition, he believed that social feconstruction developed as a result of
the changes of individua] behaviors-resulting from social consciousness.
These beliefs serve as an emphé;is 6f support for the conviction held by
Dewey, the educator and philosopher, that education and philosophy are
deeply and intricately infused. &

One branch of phi]psophy most in£imate1y linked with education and
curriculum theorizing isiepistemo1ogy, the process and nature of knowing.
Rorty (1979) concluded that as an individual begins. to realize that
knowledge is a mere justificafion of one's own beliefs, one may begin to
understand the nature of knowledge. Rorty reasoned: “If assertions are
justified by society rather than by the character of the inner represen-
tation they express, there is no point in attempting to isolate privi-
leged representations" (p. 174). Likewise, Bronowski (1978) related

epistemology to attempts of the human mind to determine legitimacy in
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nature, not necessarily concern for the structure of specific laws of
nature, but rather for the general nature of laws.

For humankind there appear to be many truths and many processes or
ways of knowing. Schubert (1986) identified several ways of knowing,
including intuition, reason, empiricism, revelation, authority, and the
scientific method. The scientific method, which was previously illus-
trated in Chapter I of this dissgrtation, has been proven to be both an
objective and verifiable method of attaining knowledge. The knowledge of
1n§ight or intuitfdn, a priori knowledge, may lack credibility in the
scientific realm but seems to be an active determinant in the decision
making and activity of everyday»]%fe. Knowledge gained from reason and
logical analysis tends to make déta frqm 1nferehces and facts separated

from opinions more plausible. The Oxford English Dictionary (1989)

equates empirical knowledge to that knowledge which is acquired by meth-
ods of observation and experience. Phraséd‘more succinctly, empiricism
is gaining knowledge through fhe senses. Revelation refers to knowledge
that has been revealed as truth, usually by a religious group or leader.
Knowledge gained from sages, historjcal leaders, or other guardians of
authoritative know]edge such<as‘§ooks is yet another way of knowing.
Schubert (1986) has thus reasoned that curriculum theorists and develop-
ers act on various assumptions which may be deeply founded in
epistemology.

| Phi]osophica1 assumptionéaare continually present and there is evi-
dence to support the belief that they also directly influence the assump-
tions and decisions of curriculum theorfsts who operate from positions
grounded in any one of the various philosophical camps. Dobson and Dob-
son (1981) have 1dentif1ed three prominent philosophical camps--existen-

tialism, experientialism, and essentialism--and have carefully examined
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the nature of their respective influence upon curricular decisions and
educational practices.

The philosophical camp of essentialism (Dobson and Dobson, 1981) has
produced educational movements such as behaviorism and realism, which
have origins in Aristotelian thought, for it was Aristotle who fabricated
the concept of disciplines whfch is currently being used. According to
Schubert (1986), curricularists of this philosophical camp support sys-
temized procedures of teaching, a pfedetermineq and rigid1y structured
curriculum, and highly technical modes of evaluation. Dobson and Dobson
(1981) concluded that the focus of this curriculum would be toward pro-
duct rather than process.

The philosophical camp of expekientia]ism (Dobson and Dobson, 1981),
or pragmatism as it may:also be qa]]ed, has produced educational move-
ments typical of the progressive ere which was characterized’by an empha-
sis on individual differences and a curriculum centered around experi-
ences, péob1em so]vihg, and scientific inquiry.

On the other hhnd; the philosophical camp of existentialism (Dobson
and Dobson,v1981) is at the.root,ef a curriculum which can be character-
ized by its flexibility, emphasis on relationships, learner-directed
activities, and mu]tip]icfty of - techniques. Unlike the essentialists'
curriculum, which is oriented towaEd product, the curriculum of the exis-
tentialist is focused on process.

The deep roofs of philosophical beliefs may be feund in the deci-
sions and activities regarding all fields of study, all areas of curricu-
lum, and in the use of 1language as well. Philosophy, in the generic

sense, gives perception and frames of reference to all areas of life.
Effects of Language

Schwab (1978, p. 149) wrote, "Language is treated as if it were a
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‘battery of flawless and focused lenses. . . ." There are some who con-
sider language but one tool of human communication; however, it is the
method most frequently used to convey knowledge. Language consists of
invented words, symbolizing objects, actions, or concepts, which are then
combined into syntax for elucidation and meaning. The transference of
meaning is often limited and prob]ematikal, as Dobson and Dobson (1981)
have concluded: ‘
| Words serve to produce a paradoxica] sitdation;vboth the freez-

ing and unfreezing of reality. . . . Humans invented words to

serve as, a tool and now they are controlled by this tool.

Language which was intended to explain or describe reality has

become our realijty. What we can't explain we tend to ignore

and ultimately dismiss (p. ix).
This view is also similar to ohg expressed by Schwab (1978), when he
advised, "I suggest that language is not transparent and, though capable
of leading a reader to water, not éapab1e Sf mqking him think" (p. 150).

In support of the'inadequacieg and limitations 6f language, Wittgen-
stein (1953) also shared a belief that language was resﬁonsib]e for gen-
erating problematical 1s§ues, evén though he regarded 1an§uage as a mode
for understanding tﬁe world. The meanings assigned to certain words in
one place may take on an entirely different meaning in another place. As
a point of illustration, a specia]isfvin one field or area of study may
give meaning to a word whichnis not the same mean%ng given that word by a
nonspecialist or a specia]jst in a different field of study.

Additiona]]y,‘the_ﬁhysicists, in their study of atoms, have realized
the limitations and inadequacies of language to express the realities of
quantum theory. Heisenberg (1958) admitted:

The problems of language here are really serious. We wish to

speak in some way about the structure of the atoms . . . but we

cannot speak about atoms in ordinary language. The most diffi-

cult problem . . . concerning the use of the language arises in
quantum theory (p. 177).
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The dualistic nature of light, as a particle and as a wave,)presented a
paradoxical puzzle which escaped the confines of both imagination and
common language.

Words are merely symbols which present a representation of the real
thing; nevertheless, these descriptions are often mistaken for actual
realities. Try as one may, it is impossible to describe freedom. Free-
dom is a state of being based upon direct exﬁerience, and the word free-
dom is a syﬁbo] representing this indescribable ‘state. The state of
being free or the experience of freedom‘and the description of freedom
are two completely different things. |

The realm of description bqgah to frustrate physicists as they bat-
tled the 1imita£10ns of language to describe the realm of experience in
quantum reality. Zukav (1979, p. 260) alleged, "Quantum theory is not
difficult to explain because it is complicated. Quantum theory is diffi-
cult to explain because the words”Whicﬁ we must use to communicate it are
not adequate for explaining quantQm phenomena." It is as Dobson and
Dobson (1981) concluded--man appears to be hindered rather than helped by
the tool of words.

In addition, physicist Max Born (1957) also noted the limitations of
common language when he wrote:

The ultimate origin of the dffficu]ty lies in the fact . . .

that we are compelled to use words of common language when we

wish to describe a phenomenon. . . . Common language has grown

by everyday experience and can’' never surpass these Tlimits.

Classical physics has restricted itself to the use of concepts

of this kind. . . . There is no other way of giving a pic-

torial description of motions. . . (p. 97).

Physicists seem to agree upon the inadequacies of common language to
describe subatomic phenomena; however, there aré some who believe de-

scriptions and explanations in terms of mathematical analysis would not

be as restrictivé as the use of common language. Zukav (1979) draws a
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comparison of language and mathematics, noting that, 1ike English, mathe-
matics is also a language constructed of symbols. To substantiate his
point, Zukav quoted David Finkelstein (1978):

The best you can get with symbols is a maximal but incomplete

description. A mathematical analysis of subatomic phenomena is

no better qualitatively than any other symbolic analysis, be-

cause symbols do not follow the same rules as experience. They

follow rules of their own. In short, the problem is not in the

language, the problem is the language (p. 261).

It 1is evident that Tlanguage is being used to elucidate complex
phenomena and processes, often in an inadequate and inappropriate manner.
Curriculum, a complex phenomenon is frequently conceptualized in meta-
phoric terms which may be neithervadequate“nor appropriate. Metaphors
are words or phrases which may be used to depict analogies. Kliebard
(1972) referred to three prominent curricular metaphors of schooling
which include a travel model, a growth_mode], and an industrial model.
In the travel metaphor, the teacher aéﬁumes tﬁe role of travel guide,
assisting and guiding the studenﬁs along thé journey of learning and
discovery. The plant metaphor depicts the learner as a growing and 1iv-
ing plant which thrives from the nurturing of the nurseryman teacher.
The industrial metaphor is similar to the factory model previously dis-
cussed in this chapter. Similarly, Dobson, Dobson, and Koetting (1985)
identified three metaphors which they determined to represent a limited
vision regarding children and the educational process. Those identified
curricular metaphors are military, industrfa], and disease. The disease
metaphor is typically represéntafive of curfent day special education
practices where learners may be considered diseases awaiting some miracle
cure. The language of special educators is saturated with medical termi-

nology, including referral, testing and diagnosis, prescription and

treatment, monitoring and remediation. A1l too often students with
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difficulties are considered impaired and deficient rather than special
and different.

The language of classical science is ostensibly prevalent in the
curriculum of today. Words which are reminiscent of the scientific
method and typically associated with the current paradigm of schooling
include: observation (passive learning), deterministic (prestated objec-
tives), mechanistfc (structured éequences), measurement (evaluation),
cause-effect (grading), results (1earnéf outcomes), control (rigid curri-
culum), efficient (time-on-task), verifiable (accountabf]ity), categoriz-
ing and classifying (labeling/ability grouping), analysis (part-to-
whole), reductionist{c (fragmented disciplines/isolated classrooms).

Individual curricularists may not be conscientiously aware of their
own philosophical roots; nevertheless, the language they choose to use
concerning schooling is a revelatiﬁn of embraced values rooted in a par-
ticular philosophy (Dobson, Dobson,'and Koettiné, 1985).

In the following chapter, this study will explore the paradigmatic
curriculum perspectives of eminent theorists and investigate their re-

spective realities of nature, curriculum, and language.



CHAPTER III

EMINENT CURRICULARTTHEQRISTS AND THEIR
CURRICULUM PERSPECTIVES

Introductibn

As was stated earlier, the genesis of fundamental curriculum ques-
tions may be found in Spencer's (1902) akio]ogical'question, "What knowl-
edge is of most worth?" (p. 5). And although most curricular theorists
would acknowledge the value of detgfminjng what knowledge should be
taught in schools, they may ‘also stress the importance of inquiry into
addifiona1 areas of curriculum which might include questions of how,
when, where, to whom, and for how 1onQ that knowledge shou1qlbe taught.

Questions of this nature often guide curriculum wofkers as they
nurture and formulate their individual curriculum perspectives. | These
individual perspectives'may u]timate1y become powerfully influential in
the process of curriculum fhéorizing;‘however, there may be varying de-
grees of consensus and disagreement as to the curricularists deemed the

most influential in the formulation of curriculum theory.
The Delphi Survey

Background

A Delphi procedure is a method of eliciting a collective consensus
of opinion among recognized experts by having them complete a series of

questionnaires. The traditional method of pooling individual opinions

39
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has been face-to-face encounters, whiéh do not allow for respondents'
anonymity even though confidentiality may have been maintained. The
respondents' identity in a Delphi survey, on the other hand, may be com-
pletely anonymous and may additionally provide some degree of controlled

feedback to the respondents.

Purpose of the Survey

¥

Most curriculum scholars can readily mention the names of several
prominent curriculum theorists whom they believe have been significant
contributors in the area of curriculum theory. Nevertheless, there may
not always be a consensus of opinion as to which specific curriculum
theorist has had the greatest degree of influence in the formulation of
curriculum theory. The purpose of this Delphi survey was to ultimately

make that determination.
Definition

For purposes of this study, a curriculum theorist was defined as one
whose work dealt nrimarily witﬁ what could be classified as curriculum

studies.

Methodology

This particular Delphi survey involved the mailing of two sequential
questionnaires to 169 members of the Society for the Professors of
Curriculum. The recognized experts in this Delphi study were those dis-
tinguished and knowledgeable professors of curriculum.

The initial mailing asked the respondents to identify those curricu-

Tum theorists whom they considered to have been the most influential in
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the formulation of curriculum theory in America since the beginning of
this century. /

The response to the initial mailing was 68.04%, with 115 of the
professors }esponding. The responding professors mentioned the names of
131 individuals whom they felt had been the most influential in curricu-
Tum theorizing. Some respondents,mentiqned only one individual, while
others mentioned as many»as 36. The frequency of mention ranged from 1
to 80. |

The most frequently mentionea curriculhm theorists included the
following: Michael Apple, Frank1in BoBbitt, Hol1lis Caswell, John Dewey,
E11liot Eisner, John Goodlad, w111iam Kilpatrick, Qames MacDonald, William
Pinar, Hilda Taba, and Ralph Tyler. A comblete listing of names sub-
mitted by the respondents in the first mailing may be found in Appendix A
of this dissertation.

A follow-up survey, whish contained the most frequently mentioned
names in the initial survey, was mai]ed‘to the curricu]um‘professors.l
The second mailing requested the respondents to select the five persons
whom they believed to be the most influential in developing curriculum
theory from a 1ist of 11 most frequently mentioned names. The response
to the second mailing was 74.55%, with 126 of tﬁe curriculum professors
responding. The frequency of mention ranged from 21 to 109.

The curricularists feceiving the most frequent mention and deemed to
have been the most influential in the formulation of curriculum theory
included the following: Jbﬁn Dewey (109), Ralph Tyler (108), Hilda Taba
(69), and Franklin Bobbitt (62). A complete ]istihg of names elicited in

the second mailing may be found in Appendix B of this dissertation.

Incommodious Incursion

The execution of this survey posed no partisular problem or
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difficulties. Nevertheless, the untimeliness of the first mailing did
pose a minor inconvenient situation for both respondents and surveyor.
It was unfortunate that fhe first survey letter was mailed to the univer-
sity professors near the close of the summer session. With only a few
weeks of the term remaining, they were understandably preoccupied with
the routine activities of a semester's end. There were a great number of
survey letters returned duriﬁg the first few weeks following the mailing,
but there were many\responses that wére not 'returned until a few months
later. The untime]ineﬁs 6f this first mailing may account for the
marginally lower percentage( of responses as compared to the slightly
higher percentage of responses for thie second mailing.

The second survey letter was mailed a few weeks affer the beginning
of the subsequent fall semester. It is ‘assumed that the routine act{vi-
ties and the traditional rush of beginning a new term had been completed,
allowing the university préfessors a somewhat greater degree of time to

respond.
Conclusions

The curriculum professors who participated in this Delphi survey
offered a variety of names representing the persons whom they considered
to be influential in the formulation of curriculum theory.. It was not
surprising to note that the persons mentioned by the respondents\repre—
senting a variety of phi]osoﬁhica1 camps ranging from realism to recon-
ceptualism, from Thorndike and Schwab to Pinar and MacDonald. Neither
was it a surprise to discover that the persons the curriculum professors
deemed to be the most influential in the development of curriculum theory
(Dewey, Tyler, Taba, and Bobbitt) also represented philosophies commen-

surate with the traditionally dominant scientific model of curriculum.
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Curricularists of the Scientific Model

The efficiency of the industrial age, Darwin's theories of evoTu-
tion, and the countless applications of scientific methodology to various
aspects of society have impacted the practices and theories of numerous
curriculum leaders of this century. Social and educational efficiency
were commensurate’withythe precision, efficiency, and productivity of
Henry Ford's assembly line. "Work up the raw haterié] into that finished
product for which it is best adapted,“ demanded . curricularist, Bobbitt
(1912, p. 269). Bobbitt was not addressing industrialishop managers, as
his edict might indicate; instead, he was addressing(elementary school
teachers, and his finished product was not in reference to automobiles
but to children. |

Bobbitt (1912) incorporated the fheories and practices of scientific
management into school administration by proposing a division of labor
and job specialization. Admfnistrative and curriculum supervisors were
analogous to the industrial shop managers, who were charged with pro-
ducing quality products according to predetermined specifications. This
hierarchical arrangement of rank and order progression was cdngruent with
the logical sequencing practiceé of classical science. Moreover, the
obsession with predetermined specifications and end producfs was also
reminiscent of the mechanistic and rational 1logic of Newton's world
machine.

Bobbitt (1918) believed that’eduéation was in need of a scientific
technique for the deve]éﬁmenf of curriculum congruent with the technical
methodology of the scientific age. He was determined to eliminate the
guesswork in curriculum making by developing a scientific mefhod of in-

quiry for analyzing results and diagnosing situations so that remedies
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might then be prescribed. Analytic survey would bécome the means to
accomplish that end.

Bobbitt (1924) compared the task of determining a curriculum to that
of constructing a railroad. The initial responsibility of the construc-
tion engineer would be to conduct a broad overview of all inclusive fac-
tors, analyze those factors, an&fu1timate1y formulate the direction of
the railroad route.

Bobbitt i1918) believed that the curﬁfcu]afist must, in like effort,
analyze all inclusive factors of hhman nature and human affairs to first
determine which idga]s of social efficiency should be taught. Once these
actiVities were identified, they would constitute tﬁe full range of
curricular goals which would then necegsitate further analysis. Bobbitt
concluded that this analysis would need a scientific technique. As in
linear Newtonian physics, the indiv#Qual component part would be seg-
mented and isolated from the whole for the purpose of observation and
analysis.

Consequently, with the §cient1f1c brecision of an engineer, Bobbitt
(1918) endeavored to develop a scientific model of curriculum for activ-
ity analysis. Colleague and eminent curricularist W. W. Charters (1924)
supported Bobbitt's belief that it was necessary to provide an analysis
of each activity that was to be taught. Charters (p. 40) cautioned,
“Without such analysis we are entirely at a loss to know how to proceed
in building the curriculum." Once the activities had been identified,
the most minute curricular objectives were thoroughly analyzed. The
analyzed objectives were subsequently p1a;ed in a hierarchy of importance
for social efficiency.

The decision to prioritize objectives in a predetermined fashion

eliminates the option of student choice regarding their own learning and
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gives the freedom of these choices to persons in authority. Classical
scientists considered matter to be an essentially passive element in a
deterministic world.

Likewise, Bobbitt (1924) considered learners to be passive partici-
pants in a predetermined curriculum. True to the factory model, students
were being regarded as inanimate objects, the end result of quality
control. |

This prédetermination process ultimately leads to 1labeling and
tracking of ’individual students down divergent curriculum paths.
| Contemporary writer Michael Apple (1990) addressed this practice of
tracking students for social efficiéncyl As was‘previous1y illustrated
in Chapter II, it ‘is Apple's contention that stratification of students
serves to perpetuate a‘hierarchical society. Apple (p. 33) postulated,
"Schools, therefore, process both knowledge and people." Prominent in-
tellectual leaders Tlike Bobbitt had begun to perceive social reform,
social control, and behavioral cqnformity as primary in the responsibil-
ities and purposes of schooling.

Control, precision, qnd pre&ictabi]ity are major tenants of
Cartesian-Newtonian thought and congruent with the methodology of classi-
cal science. One characteristic of the scientific method was a predetér-
minéd series of precisely controlled analyses very similar to Bobbitt's
(1918) scientific activity analysis of curricular objectives. He firmly
believed in the employment of scientific methodology to formulate curri-
culum theory and practice. Bobbitt (1924, p. 32) stated, "The first step
in curriculum-making s to decide what specific educational results are
to be produced." His concern for predetermined objectives was reflective
of his allegiance to the deterministic tenets of ctassical science. The

contemporary curricular practice of establishing predetermined learner
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outcomes appears to be as firmly entrenched in quality product control as
the factory metaphor implies. |

As the classical scientists use predetermination and control in
their methods, Bobbitt (1924) also believed in the use of determination
and control in the making’of curriculum, and suggested, "The curriculum-
maker will take the objectiyes . . . and discover what the pupils should
do and experience by way of acﬁieving the desired results" (p. 44). The
deterministic control of c]assicaf science is ostensibly represented by
the establishment of predetermined, teacher-directed objectives in the
manner he suggestéd. Bobbitt's (1924) plan for curriculum definitely
appears to have its roéts deeply émbeddedAin the rea]fties of Newton's
classical science.

Bobbitt's (1924) concrete guide]ines for deve]oping curriculum en-
couraged other theorists to produce various practical cookbook type, how-
to-do manuals for the devejqpment ofrcurriculum. Hilda Taba and Ralph
Tyler are but two of the theorists who have penned classical guide man-
uals of this nature. ‘

Taba (1962), a distinguished curricularist and student of Ralph
Tyler, believed that curricularists shoﬁ]d do an in-depth analysis of the
learner, knowledge, society, and culture prior to the planning of cur-
riculum. Taba, as did Bobbitt, contended that curriculum development
needs to be a rational and scientific procedure based upon valid and
predetermined criteria. These criteria may come from various sources
which she believed should include the analysis of society and culture,
and also studies regarding the learner and the learning process.

This type of curriculum development would require, according to Taba
(1962), orderly and sequential thinking in the examination of needs and

decisions to be made. The scientific precision of orderly and sequential
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practices involved in the decision-making process she described are con-
sistent with the rational and sequential procedure of the scientific
method used in classical science. Taba (1962) acknowledged that her

book, Curriculum Development, was based upon the assumption that there is

indeed such an order. She postulated that the pursuit of such an order
would produce a more "thoughtfully planned and a more dynamically con-
ceived curriculum" (p. 12). |

Some dominant characteristics of classical science 1include rigid
mechanistic determinism. The how-to-do manual style curriculum suggested
by Taba (1962) provides a rigid and mechanistic approach to the formula-
tion of curriculum theory which is extremely reflective of the dominant
scientific method.

Taba's (1962) stéps to curriculum making were as rigid and exact as
Newton's fixed laws. The seven steps which Taba provided as guidelines

for the development of curriculum are as follows:

Step 1: Diagnosis of needs

Step 2: Formulation of objectives

Step 3: Selection of content .

Step 4: Organization of content

Step 5: Selection of learning experiences

Step 6: Organization of learning experiences
7:

Step Determination of what to evaluate and of the ways and

means of doing it (p. 12).

As was previously illustrated in this chapter, the classical Newton-
ian vision of reality permeated the logic of Bobbitt, and obviously it
permeates Taba's curricular logic as well. Taba (1932, p. 10) contended,
"A11 disciplines . . . are centered around certain elements, certain
specific functions and aspects, which can be analyzed out of the gross
total of the given phenomenon of experience." Typical of Newtonian phys-
ics, the whole has been fragmented and dissected into segments for the

purpose of analysis and observation. The 1individual components of



1]

48

culture, society, learners, and learning have been dissected for scrutiny
and their individnal behaviors will thus shape the nature of the curricu-
Tum. In Newtonian physics, it is the function and behavior of individual
component parts that determine the behavior of the whole. Similarly, in
Taba's curricular approach, it will be the behavior of the individual
component par;s that ultimately determine ;he behavior of the whole.

Clearly, Taba's (1962) approach to curriculum is reminiscent of the

scientific model: mechanistic, rational, seqﬁentia],'deterministic, and
systematic. Commensurate with Newtonian logic, Taba proposes the mechan-
istic use of 1inearland sequential steps in the formulation of a determi-
nistic curricu]um;!ATaba (p. 13) believed that, "[W]orking at curriculum
change becomes a systematic enterprise to be broken down into smaller
enterprises . . . undertaken as a ser1es of steps." In this 1light, cur-
riculum is not v1ewed as a whole ent1ty but as a collection of component
parts. |

Taba (1962, p. 413) acknonledged that, "Any enterprise as complex as

curriculum deve]opmenf requires some kind of theoretical or conceptual
framework of thinking to guide it. . . . MWhat is lacking is a coherent
and consistent conceptual framework." To fi11 that conceptual void, Taba
proposed the following systematic questions as that conceptual framework:

1. What is a curriculum; what does it include and what differ-
ences are there between the issues of a curriculum and
those of a method of teaching?

2. What are the chief elements of the curriculum and what
principles govern the decisions regarding their selection
and the roles that they play in the total curriculum?

3. What should the relationships ameng these elements and
their supporting principles be, and what criteria and prin-
ciples apply in establishing these relationships?

4., whaf problems and issues are involved in organizing a cur-

riculum and what criteria need to be applied in making
decisions about the patterns and methods of organizing it?
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5. What is the relationship of a curriculum pattern or a de-
sign to the practical and administrative conditions under
which it functions?

6. What is the order of making curriculum decisions and how
does one move from one to another? (p. 421).

Taba's suggested set of systematic questions to guide curriculum thinking
has been regarded as a major influence in the field of curriculum. This
practical, atheoretical guide has been high]y,valued by many curricular-
ists. However, in times of rapidly changing qircﬁmstances, the Tlockstep,
how-to-do manuals for curriculum making have rapidly become dated, and as
old paradigms; they too begin fo fail.

The study conducted by Shane’(lééO) reVea]ed Tyler's (1949) Basic

Principles of Curriculum and Instruction to be equally as influential in

the area of curriculum development ashJohn'Dewey's (1944) Democracy and

Education. The findings of the De]phigstudy)conducted as a portion of

this dissertation are commensurate with those of Shane. Similarly, the

- eminent professors of curriculum surveyed in this study agreed that Dewey

and Tyler were nearly equal in their degree of influence regarding the
development of curriculum theorj} ‘

One inherent danger‘in the-sharing of a theory is the distortion and
misapplication of that theory due to misinterpretation by others. Ty-
ler's theory may have been such a victim. In the introduction of Tyler's
(1949) book, he stated:

It is not a manual for curriculum construction since it does

not describe and outline in detail the steps to be taken by a

given school or college that seeks to build a curriculum. This
book outlines one way of viewing an instructional program. . .

(p. 1). .
In the final chapter of his book, Tyler further cautioned:

Another question arising in the attempt ‘at curriculum revision
by a school or part of a school is whether the sequence of
steps to be followed should be the same as the order of presen-
tation in this syllabus. The answer is clearly 'no' (p. 128).
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The simplistic design of Tyler's (1949) rationale, combined with the aura
of a technological society, may have been the justification used by cur-
ricularists for their conversion of Tyler's rationale into a curricular
recipe. In spite of the cautions provided by Tyler, there are those who
religiously follow the sequential and systematic logic of his rationale
without variance. For several decades, Tyler's rationale has continued
to remain the dominant model for the dgve]opmenf of curriculum (Schubert,
1986) .

In his fétiona]e, Ty]ér (1949) posed four questions which he be-
lieved to be fundamental in providing the parameters for the development
of curriculum. Those queries included the following:

1. What educational purposes shoq]d the\séhoo1’sqek to attain?

2. How can 1eafning experiences be selected which are 1likely
to be useful in attaining these objectives?

3. How can Tlearning experiences be organized for effective
instruction?

4, How can the effectiveness of Tlearning experiences be
evaluated? (p. 1).

Tyler's (1949) emphasis on purposes, goals, and educational objec-
tives is reflected in the criteria established by subsequent authors of
curriculum works. Taba (1962) noted:

The chief functions of . . . objectives is to guide the making

of curriculum decisions on what to cover, what to emphasize,

what content to select, and which learning experiences to

stress . . . the statement of desired outcomes sets the scope

and the limits for what is to be taught and learned (p. 197).

The rigid parameters visibly noficeab1e in the curricular logic of
Bobbitt, Taba, and Tyler are characteristic of the deterministic and
unchanging laws of classical science. This type of rational curricular

logic, with its notion of limit setting, does not provide flexibility for

teachers or Tlearners, nor does it allow for the pursuit of spontaneous
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interests by the learners. Bode (1927, p.\237) clearly made that point
when he stated, "We put shoes on a child to protect h1§ health and not to
bind his feet."

Tyler's (1949) devotion to prestated objectives appears to mesh
perfectly with the deterministic nature of the mechanistic scientific
model of Newtonian physics, In classical science, every cause had an
effect. Nothing was left to chance, for it had been predetermined. This
was the deterministic.nature of Newton's clockwork universe.

Likewise, in Tyler's (1949) rationale for‘curriCulum, nothing is
left to chance, for,itlhas all been predetermjned. The cause and effect
of prestated objectives and student' aﬁhievemeﬁt is equivalent to the
cause and effect of Newton's laws. Maﬁor curricular contributions which
have been ostensibly based upon the Ty1erzrationa1e conformed to the
linear and sequential characteristicé of a rigid and mechanistic model.
Tanner énd Tanner (1975) made a point for thought when they reasoned that
there could be no limit to the number of objectives that would result
from the continual dissecting of 6urr1cu1um into infinitesimal steps and
objectives. Ostensibly, the numerous pbjectives'wou1d be a tremendous
burden for both teacher and leafnér, but more importantly, Tanner and
Tanner believed that this unbridled practice of fragmentation destroys
the conceptualization of a unity of knowledge.

The fourth area of emphasis in Tyler's (1949) rationale is evalua-
tion. The scientific method of empffical inquiry necessariiy'invo]ves
that of evaluation and some of the strongest advocates of measurement and
evaluation were the psychologists Wundt, Simon, and Binet. The %mpact of
intelligence testing may be noted especially in fhe area of special edu-
cation. Educational evaluation and measurement has evolved into a major

concern for bothl students and educators. Stated learner outcomes predict
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a desired result that will be measured in scientifically verifiable
terms. As the factory model product is subjected to the rigors of qual-
ity control standards, the students is Tikewise subjected to the rigors
of testing and evaluation standards. As with Newton's absolute time and
space, there seems to be an absolute body of information that all stu-
dents should obtain.

The Cartesian-Newtonian thoﬁght that produced the scientific model
has influenced the)deve1opment of a fragmented curriculum. This frag-
mented curriculum represents a rigid stfucture guided/byv1ockstep proced-
ures which tend to be qriented toward learner outcomes of the quality of
the final product, rather than tdwand the very process by which that
achievement is attaﬁned. Learning appears to be a product, a destina-
tion. The priority tends to be on performagce.

The priority for(thn Dewey (1944) was experience. Dewey was a
pragmatist and believed that students create knowledge through the recon-
struction of experience; however, he believed these experiences should be
well ordered and true to the scientific method. The use of the scien-
tific method had brought ‘about many advances in science, and Dewey in-
terpreted those advances of science as a possible means of controlling
nature for the betterment of humankjnd.

In this 1ight, Dewey (1944) felt that ﬁf democracy was to become a
working reality, then an educational reform was imminent. ,His work was
the impétus behind the Progressive Education Mdvement, which was respon-
sible for developing a notion of curriculum saturated with problem solv-
ing through classical §cientffic inquiry.  Though rigidly structured
according to scientific procedure, the child-centered curriculum differed
from the traditional curricﬁ]um. This curriculum was based on the theory

that learning best occurs by doing; therefore, learners should be active
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participants in that learning rather than passive observers. Dewey com-
pared the passive learning of formulas, rules, and terms to the passive
learning of parts of a machine without fulfilling comprehending what
function those individual parts perform. As Dewey (p. 221) concluded,
"When learned in this condition it remains a body of inert information."

In 1896, Dewey estéb]ished The Laboratory School, which served as a
laboratory for testing his theories. Dewey's hypotheses for the school
were that life itself should be the curriculum and that freedom of ex-
pression was a necessary condition for growth (Hendley, 1986). His
school confirmed both hypotheses, and since Dgwey (1897, 1900) felt that
the purpose of educatjoh was to build a better society, it was a genuine
attempt of education at social reform. The social reconstructionists
emphasized the role bf schools in societal reform as opposed to the per-
petuation of current(societal standards‘(Schubert, 1986).

In an analytic hanner unlike that of Bobbitt and Taba, Dewey be-
lieved that the concerns of curricuium should be scientifically based
upon societal changes to achieve social reform and also upon the prede-
termined needs of that changing society and the learner. - However, as in
the instance of Tyler, Dewey may—hayg been a victim‘of the misapplication
of theory. 7

The followers of Dewey (Schubert, 1986) failed to heed his theory
that the major components of curriculum (learner, society,‘and content)
were to be considered'as separate yet dependent entities of a working
whole. The progressive schools, however, became obsessively involved
with the individual learner, ﬁear]y to the point of exclusion of Dewey's
other two curricular comﬁonents.

Dewey was perhaps at the fofefront of change. The static tradi-

tional schools, in which knowledge seemed to exist for its own sake, were
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the schools which society had grown to embrace. Even though Dewey pro-
fessed the importance of experiences to individual student learning, the
experiences were parallel to that traditional scientific method. Dewey
(1902) did not believe in the sheer exisfence of an activity, for he
maintained that all activity occurs in aAmedium referenced by its condi-
tions. Experiences were valuable extensions\to the acquisition of fac-
tual information; however, Dewey was dedicated to thg notion of structure
of activity related to traditional scientific %nquiry.

These proéressive ideas and humanistic characteristics of Dewey's
child-centered curricu]um did not obtain full acceptance by society or
curricularists. Nithout the credibility .of empirical evaluation and
scientifically verifiable results, the progrgssjve theories gave way to
more traditional ones 1like that of Ralph Ty]ér and Hilda Taba.

For those who continue to view curriculum as a complex machine for
transforming the student into a predetermined and quality finished prod-
uct for societal efficiency, the how-£o-do handbooks of curriculum will

undoubtedly remain essential.
Suggestions for Further Studies

The ~eminent professorswof curricﬁ]ﬁm participating in this Delphi
study were asked to indicate which curricularists they deemed to be the
most influential in the formulation of curriculum theory. -The curricu-
larists mentioned most frequently included: Ty]ér, Dewey, Bobbitt, and
Taba. It is mylrecommendation that separate follow-up studies be con-
ducted on each individual curriculist in order to provide a more in-depth

profile of their respective phi]osoph1e§.



I

CHAPTER IV

A TRANSFORMATIONAL PARADIGM: AN ALTERNATIVE
CURRICULUM PERSPECTIVE

Vehicles of Curricu]uh(Rgality

Reality, that ultimate and absolute trqth, requires a vehicle of
conveyance if one wishes to share-a parf{cular vision. Curricular theo-
rists have permeated the Tliterature with their use of models and para-
digms to convey their visions of reality.

A model may refer tov an example for imitation, a design to be
copied, a pattern to be followed, a representative to be matched, or an
ideal for attéinment. Connotations of this nature natura11y11ead to
notions of a certain predetermined structure without flexibility, one
that is static and with well-defined parameters. Model, therefore, rep-
resents stability, and pecause’a ﬁqde] can be eva]uated:and measured
against the norm, it further implies rationality. The technical format
of models is one of 11nearit¥'where stages of sequential steps must be
precisely followed. Thus, thé nature of model wou]d include a controlled
and systematic linearity based oﬁ an established pattern.

Additionally, the uge of model bears alfamiliar resemblance to cur-
rent curricular practices which have been traditionally rigid and inflex-
ible, as the term model infers. Curricular modeis are typically held as
ideals for attainment. Blind dedication to the attainment of that par-

ticular ideal and mindless following of the linear and sequentiq] steps
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to those predetermined patterns may well be the etiology of the present
educational state. Present circumstances in curriculum reflect the de-
terministic nature of model. Students have not been afforded the freedom
of flexibility of choices to meet human variabilities, nor have they been
provided opportunities for creative expression within the rigid and
mechanistic structure in which they now exist.

Model has 1long been: a traditional vehicle for the expression of
one's vision of reality, yet other viable means of expression are con-
stantly emerging. The term paradigm is one more vehicle of reality com-
munication, a term used by Kuhn (1970) to denote a loosely connected
pattern of ideas. Kuhn identified what he believed to be three important
components of a paradigm: symbolic generalizations, shared commitments,
and shared values. Kuhn acknowledged that even though scientists may
share the same values, their application of those shared values may be
diverse. He claimed, "Shared values can be important determinants of
group behavior even though the members of the group do not all apply them
in the same way" (p. 186).

Kuhn (1970) further implied that a paradigm "stands for the entire
constellation of beliefs, values, techniques, and so on shared by the
members of a given community" (p. 175). He continued to note that a
“Ycommunity consists of men who’share a paradigm" (p. 176).

Various authors, including Schubert (1986), have given enhanced
meaning to the term "paradigm." Schubert referred to paradigms as "con-
ceptual lenses" through which problems may be perceived. Ferguson (1980)
used paradigm as a framework of thought for explaining reality. Zukav
(1979) expressed paradigmatic reality in the.form of a syllogism when he

wrote:
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Reality is What we take to be true.

What we take to be true is what we believe.

What we believe is based upon our perceptions.

What we perceive depends upon what we look for.

What we look for depends upon what we think.

What we think depends upon what we perceive.

What we perceive determines what we believe.

What we believe determines what we take to be true.

What we take to be true is our reality (p. 310).

Evidence was presented in Chapter II of this dissertation that il-
lustrated the importance of philosophical and epistemological assumptions
in shaping curriculum reality. For that reason, the nature of each indi-
vidual's conceptua1 lenses may vary and. the resu1t1ng paradigm of cur-
ricular reality, therefore, tends to be un1que to that 1nd1v1dua1.

Thus, the concept of parad1gm 1nfers var1ance and deviation, 1mp1y-
ing no predetermined structure or des1gn. 'The nature of paradigm would
reveal flexibility without defined parameters and épontaneity as opposed
to control. Kuhn (1970) reinforced the notion of flexibility when he
claimed, ". . . a paradigm is rarely an object for replication. Instead
. . . it is an object for further articulation and specification under
new and more stringent conditions" (p. 23). Curricular paradigms, as
opposed to curricular models, would afford students the flexibility of
choices to meet their distinctly different variabilities and provide vast
opportunities for indiquua1 creative expression. ' Unlike models, para-
digms do not govern communitie§ of disciplines of thought by a rigid set
of rules; instead, paradigms provide alternative ways of viewing reality.

Models and paradigms are two frequently used, yet two distinctly
different vehicles for the conveyance of curriculum reality. In sum,
models are examples for imitation. Paradigms, however, are rarely ex-
amples for replication (Kuhn, 19]0). Due to their clearly diverse na-

tures, confusion and misinterpretation may result if these two terms

should be used interchangeably.
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Paradigm Shift

As was stated in the above text, Kuhn's (1970) vision of paradigm
represents a loosely connected pattern of assumptions which are shared by
a community of people. In the community of science, the classical scien-
tists would research and experiment to verify that which is known. Some-
times an experiment would produce a novelty or a deviation from the norm
known as an aﬁomaly. Oftentimes, novelties are ignored when they first
appear and, as Kuhn pointed out, they meet much resistance and emerge
with great diff{culty. Kuhn 1ndicgted that when old rU]gs begin to fai]
and anomalies be;ome profuse to thé pq{nt of causing unrest within the
scientific community, new and d%vergent theories will begin to emerge.
01d and tested theories will become challenged. This period of debate
and unrest, this emergence of crisis, is what Kuhn (1970, p. 6) refe}red
to as a "shift in professional commitments," and this tranéition to the
new paradigm he cai]ed scientific revolution." The result of a bara-
digmatic shift is progress and perhaps ultimately a forward acce]ération—
in the direction of trufh.

Ferguson (1980) identified this paradigm shift as a "distinctly new
way of thinking about old prqb]ems" (p. 26). From old data, scientists
can formulate new questidns and draw new conclusions. “Emergjng anomalies
serve to open up new fields, new ways of thinking, while changing those
fields that are already in existence. Anﬁma]ies are not easily accepted
and there is much resistance to paradigmatic chaﬁgé. AEstablished ﬁgra—
digms offer some méasuré of assurance and strong commitments to lifelong
assumptions, and are therefore not easily abandoned. However, as Kyhn

(1970) concluded, theldecision to reject one paradigm and accept another
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must be as the "switch of the gestalt" (p. 85), suddenly and completely,
without vacillation between the two.

Although the new paradigm is often more effective than the old in
that it provides for a new mode of thinking, it is not without 1limita-
tions. The new paradigm may be able to solve the problems that led the
old paradigm to crisis; however, it may not necessarily solve all the
problems. Kuhn (1970) believed that the locus of a new paradigm is cre-
ated by problems resulting from the Q]d,'aécepted paradigm. The new
paradigm, therefore, blends with previously estabjﬁshed theory and recon-

structs and reevaluates the prior assumptions.
Scientific Revolution: Quantum Mechanics-

At the beginning of the twentieth century, humankind's continued
search for the realities of natufe led researchers into a new area of
inquiry called "quantum mechanicét" As anomalies emerged, physicists
determined those separate, isolated particles of matter to be mere ab-
stractions and not the "basic building blocks" of classical Newtonian
mechanics. As a result of thesé*perplexing anomalies, physicists began
to delve deeper into the constituency of the universe and the reality of

its functioning.

In The Dancing Wu Li Masters, Zukav (1979) used a layman's approach
in his attempt to demystify the aura which tends to surround physics and
its undecipherable mathematical equations.

Physics, in essence, is simple wonder at the way things are and

a divine . . . interest in how that is so. Mathematics is the

tool of physics. Stripped of mathematics, physics becomes pure

enchantment (p. 4).

Quantum mechanics may seem somewhat controversial in that it is

concerned with what may appear to be the nonexistent. To provide clarity



1]

|

RN

60

and an understanding of quantum mechanics, Zukav (1979, p. 19) defined

“quantum as ". . . a quantity of something . . ." and mechanics as ". . .

the study of motion. . . ." The branch of physics known as quantum me-
chanics is, therefore, the study of the motion of quantities.

Finkelstein (1978), in his foreword to Zukav's (1979) book, eluci-
dates the relationship of quantum mechanics to classical mechanics.
Finkelstein reasoned:

. . o 1t is important to mention in defense. of quantum theory

that in spite of indeterminacy, quantum mechanics can be en-

tirely expressed in -yes-or-no terms about individual experi-

ments, Jjust ‘1ike classical- mechanics, and that probabilities

can be derived as a law of large numbers and need not be postu--

lated. . . . Once sufficient data is given, classical mechan-

ics gives yes-or-no answers for all further questions while

quantum mechanics simply leaves unanswered some questions in

the theory, to be answered by experience (p. xxv).

In summation, Finkelstein described Newtonian theory as a complete
theory, one in which all things couﬁd be predﬁcted. He further
contrasted it to quantum theory, which he described as a maximal theory,
one in which as much as possible is predicted.

Similarly, Wolf (1981) ﬁ]lustrated and further elucidated the con-
flicting theories of Newtoniqn physics and quantum physics. In Newtonian
physics, movement was perceived to be a smooth and continuous flow, as is
demonstrated by the smooth, continuous movements of an arrow in flight.
Conversely, quantum physics indicates that all particles in matter move
in tiny but chaotic, explosive jumps and that it is impossible to deter-
mine or predict, with absolute certainty, their movements. The explosive
jumps of the atoms were radically different from the smooth, flowing
movements the scientists weré predicting, and as' a result of these new
findings, scientists could no longer simply accept the classical assump-

tions regarding the motion of matter. Further inquiry and experimenta-

tion led to the development of new realities of nature as scientists
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began to change their thinking -about certainty, determinism, and
fragmentation.

These major changes began occurring in 1900, when Max Planck (1949),
whom some consider the father of quantum mechanics, began ekploring black
body radiation and discovered Planck's Constant, a changeless number
which was -used to calculate quantum, the size of energy movements. New-
tonian physics assumed that heated é]ectrbns generated energy both
smoothly and gradually, but Planck (1949) was ‘éb]e to determine that
heated electrons emit ene}gy on]yfin'speéif%C<§moﬁnts énd'on1y>in suddén

and explosive spurts. As a result of his work, P1dh;k concluded that

~ nature could no longer be viewed as changing:in a smooth, rational, and

predictable fashion.

Physicists further discovered that any attempted observation of
these tiny atoms and subatomic particles had decidedly disruptive ef-
fects. The simple éct,of observihg interfered with the observed. For
centuries, scientists had been  accustomed to viewing nature in a
detached, orderly, and totally objective manner; however, quantum physics
indicated that the ve;y act 'of observing interfered with what was being
observed, and that the too1s<fhe observer used might determine what was
obéerve&. One elementary examb]e of thi; would be 1ight rays passing
through different colored lenses. A ray would appear red when passing
through a red lens but blue when passing through a blue lens. The lens
the observer chose to hse would determine. what the observer would actu-
ally observe.

The appearance of anomalies began to undermine the foundations of
the traditional Newtonian world view. Planck (1949) had discovered the
quantum and a brilliant physicist named Albert Einstein produced yet .

another anomaly with his Theory of Relativity. The concept of space and
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time in classical Newtonian physics was of two totally separate and abso-
lute entities; however, according to Einstein's Relativity Theory, space
and time have a-relationship in a space-time continuum (Gribbin, 1984).
A continuum would represent an unbroken wholeness which can neither be
divided for analysis nor objectively measured for accuracy. Newton be-
lieved in time as an absolute, as constantly marching forward and always
flowing continuously. In Newton's mechanistic world, time could be dis-
sected into portions, analyzed, measured,. and Tabeled sqch as hours,
mdnths, and " years acco}ding to .the forward‘ F]ow of motion. Absolute
space could also be analyzed and meaéuned for comparisons.

Nevertheless, Einstein's (1955) Theqry of Relativity proved absolute
time and absolute: space to be nonexistent, but the appearances of time
and space to a1way§ be relative to oné{s frame of reference. The term
"appearances" is used because it is those appearances that are relative.
For example, the appearance of the white divider stripe painted‘down the
center of a modern highway- may appear to be eight feet in length to an
observer standing by the roadside; however, the white stripe may appear
to be only three feet,1ong to én observer riding in a car that is travel-
ing at a high rate of speed. The appearances of the white median stripe
are relative to the frame of reference of the obse;ver.

Einstein (1955) discovered that two observers in two different
frames of reference could utilize their differing states in a meaningful
manner relative to each other, and to illustrate this point he used the
example of a broken elevator cable. Zukav (1979) gave a perspicuous
e]ucidafioh of Einstein's mental e*periment in which an elevator located
in a tall building begins to-plummet toward the ground at an accelerating
rate as the elevator cable suddenly snaps. The perspective of the ob-

servers outside the elevator watching the rapidly plummeting elevator
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descend to the ground is relative to their state in time and space and is
opposingly different to the perspective of the observers located inside
the elevator, whose perspective is also relative to their state in time
and space.

Einstein's Theory of Relativity forever abolished the Newtonian
concept of absolute time and space. In‘additjon, Einstein (1955, p. 30)
pointed out, "It is neither the point in spacé nor the instant in time,
at which something happens that has physicaiureality, but oniy the event
itself." | -

Henceforth, emerging anomalies-began challenging the nature of New-
tonian reality. The clockwork uhivéfse, which had previoué]y supplied
simplistic so]utioné, was becoming increasingTy complex and producing
answers that seemed to defy coherent explanation. Einstein (1955) had
discovered that 1ight could display tﬁo opposing qualities. One quality
was that of a particle and the second quality was that of a wave. While
further investigating this wave—pérticie duality of 1ight, Louis Victor
deBroglie discovered that matter, which is composed of particles, could
1ikewise exhibit wavé-]ike characteristics (Wolf, 1981). Complementarity
was the principle developed by Béhr (1934) to explain this paradoxical
concept of wave—partib]e duality which, without ekception, is evident in
all matter. |

Bohr's (1934) interpretation of complementarity revealed nature to
be a single unbroken wholeness which, when observed, may appear paradoxi-
cal to the observer during any attempted analysis or observdtion. Again,
the disruptive resu1t§ of observation had come into play.

Bohr (1934) reasoned that the partic]e‘duaiﬁty and the wave quality
were two complementary views of the same reality. This same complemen-

tarity may be compared to what happens when a two-sided coin lands. tails
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up. The complementary side remains hidden and unreal until the coin is
inverted and the heads side is revealed. Bohr further concluded that
each quality, the wave quality and the particle quality, was essential to
atomic reality.

Wolf (1981) provided a brilliant elucidation of complementarity
which tends to demystify the abstfactedness of the concept. Wolf rea-
soned that to experience the parficie nature'omeatter, one merely needs
to physically touch an object. -His objeét of example was an ordinary
wooden Tlead pencil. The physical‘cpntacf with that pencil can provide
the observer with“cerfain know]edge regarding pencilness. Wolf continued
this elucidation by noting that,benqi1s are made of stuff and that a
further examination of the inside of the peﬁci] would merely reveal more
pencil stuff. However, if the observer desired to delve more deeply into
the basic building blocks of penci]ness, the stuff would then be heated
to permit the atoms more freedom of movement, which would make a closer
examination of those individual afoms possible. As the atoms come boi]-
ing out of the heat, they are collected on a screen, where each individ-
ual atom leaves a small spot. bﬁgervation indicates that the atoms are
not traveling along a straight line, thus it is determined that the es-
cape opening onto the collection screen may be too large. Nevertheless,
the smaller the opening becomes, the more”deviations the atoms take,
until it ultimately becomes“apparent that the small spots left by the
impact of the atoms have created a circular halo mich like the ripples
caused by throwing a stone into a pool of water.

It is determined, therefbre, that fhese wave patterns did not occur‘
by individual atoms a;ting separately or independently, but by the sep-
arate and individual atoms acting interdependently. In conclusion to his

perspicuous elucidation, Wolf (1981, p. 137) reasoned, "It is the overall
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pattern of all the atomic spots that tells us something else is going on.
These wave patterns are complementary pictures to the individual particle
spots." The existence of an interdependency and interrelatedness within
the complexities of nature was gradually becoming apparent.

Moreover, the scientists' role was changing from that of passive
observer to one of active participant. Initially, the early humaﬁ obser-
vations consisted of passively observing the natdre of human existence in
a nondisruptive manner. However, as human observations progressed to
objects outside their being, the‘dbserjationsAbecame active experiments.
It was u]timate]y. discovered~ that within the infinitesimal world of
atomic particles, the mere act of human observation disrupted that which
was being observed. Scientists eagefiy began to measure the location and
velocity of atomic particles. The atdm1C're§11ty in Heisenberg's (1958)
Uncertainty Principle, however, was - that these two properties could
neither be measured accurately nor sfmﬁltaneous]y.

The classical concept ofﬁmotion traditionally described actual ob-
servations involving the motion of large objects, but that same concept
of motion would not Be feasibie when 1involving the motion of objects
which the naked eye could not see. Beéause atoms and subatomic particles
had not been seen, the physicjsts éou]d only make assumptions concerning

the atoms' movements and the velocity of those movements. Subatomic

- particles move in quick, sporadic jumps and the more diligently and accu-

rately the phy51c1sts would ‘try to measure the velocity of those jumps,
the farther away from determ1n1ng the particle's position they would
become. Heisenberg's (1958) contention was that there would always be
uncertainty in the measurements regardless of the accuracy of the at-
tempts, because the observer would a]ways disturb what was being-

observed.
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Thus, the act of observation would appear to be meaningful only if
participation and interaction with the object had occurred. This point
was emphasized by Heisenberg (1974, p. 81) in his statement, "Natural
science does not simply describe and explain nature; it is part of the
interplay between nature and ourselves." He further concluded, "What we
observe is not nature itself, but nature exposed to our method of ques-
tioning" (p. 58). The wor]d’whicﬁ Newton had perceivéd to be determin-
istic and static was ostensibly uncertain and full of motion and change.

The traditional rules had begun to fail and the classical assump-
tions were befng‘cha11enged. Tho§e frequently occurriﬁg anomalies initi-
ated the emergence of a paradigmétic §h1ft, a revolution within the
scientific community.

Einstein (1955) still was not convinced. He believed it possible to
predict the position or motion of'éh object without disturbing the object
(Wolf, 1981). Einétein continued to believe in an orderly universe, one
in which God did nof play dice, as he so stated to Niels Bohr during one
of their many/discussiohs on quqntum physics. Einstein believed quantum
theory to be an 1ncomp1etertheory because it failed to describe certain
aspects of physical reality (Einstein, Podolsky, and Rosen, 1935). Ac-
cording to Einstein, there must be a one-to-one relationship between
physical theory and actual physicé] events in order for a theory to be
complete. Without fail, classical physics had maintained this theory/
event relationship. Since QUantunl fheory di& not have a theoretical
‘basis for every individual physical event that occurred, it could not
accurately predict the occurrence of those individual events, only the
probabilities of occurrence.

Probabilities and accurate predictions are affected by hidden vari-

ables, and it was assumed that those mechanical controlling hidden
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Qariab]es in classical physics were due to local causes. However, in the
world of quantum physics, it was assumed that those influential hidden
variables were nonlocal connections to the universe. FEinstein (Capra,
1975; Wolf, 1981) resisted the concept of nonlocal hidden variables af-
fecting reality. Because quantum theory dealt in probabilities rather
than theoretical elements for rea]ityi Einstein concluded that quantum
theory was incomplete. His be]igf was a reaffirmation of classical
causality, determinism, and confinuity. ~

Niels Bohr, on the other hand, be]jeved duantum theory to be a com-
plete theory, even though the thédé& provided no view of physical reality
separate from that which was observed (Zukav, 1979).. For Bohr, there was
no absolute rea]ity of the existence of subat&mic particles, only their
tendencies to exist'(WOlf, 1981) . Consequently, his interpretation of
quantum theory dealt inyprobabi]ities‘Which, he believed, were influenced
by nonlocal hidden causes. )

In quantum theory, any analysis of a subatomic particle was inter-
preted as an observation, and it had been determined that the very act of
observing was disturbing to the particle and constituted a discontinuous
act. For this reason, Bohf’(1934) believed the world to be an unbroken
wholeness, an 1nterconnectéd wéb of rea]itiés where isolated particles
could only be observed by their interaction with others.

Both Bohr and Einstein held firm, and the debates continued. Ac-
cording to Wolf (1981, b. 124), ". . . the debate between Bohr and Ein-
stein has still not ended, though both are now dead. Indeed, the battle
of continuity and discontinuity may never end." The classical Newtonian
view of reality had used the human senses, including those senses of
sight and touch, to confirm fhe existence of material objects. As was

previously illustrated in this text, the color of lens the observer chose
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to use would determine what the observer would actually observe. Thus,
the view of reality presented by quantum theory appeared duélistic and
paradoxical because it seemed to be dependent upon what and how the ob-
server chose to observe. |

In am attempt to settle the quantum theory debate, distinguished
physicist§)met in Belgium in 1927, fn an effort to determine precisely
what reality quantum theory was aétua1}y describing. Zukav (1979) noted
that the meeting together of thse’emiﬁent‘physicists, in what became
known as fhe‘Copenhagen Interpretgtion; helped to ihitiéte the genesis of
acceptance of the new physics. -

This 1nterpretat16n of quantuﬁ physiés created a new lens for view-
ing the world of’Newton. It abolished the former classical one-to-one
theory/event ratio, and although Einstein failed —to fully accept the
interpretation, he and many‘otheriphysiéists agreed that quantum theory
was consistent in all experimental situations and presented a viable
means of explaining subatomic phenomena (Zukov, 1979).

In summation, the Copenhagen Interpretation determined that quanthm
theory could be used to explain general or universal behaviors and could
also be used to predict the prdbabi]ities of specific characteristics.
In opposition to classical physics’where the behaQior of the individual
parts determined the nature of the whole, quantum physics reveals a
totally different circumstance. It is’thg behavior of the whole that
determines the nature of the individual parts. Put in other words, it is
the nonlocal connection to the whole that determines the behavior of
individual parts. This basic quantum interconnectedness is a most impor-
tant tenet of new physics.

Likewise, Capra (1975) noted that this interpretation of quantum

theory implies an essential connectedness of nature and further believed
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"~ this to be the most significant revelation of modern physics. Capra
(p. 124) continued, "Quantum theory forces us to see the universe not as
a collection of physical objects, but rather as a complicated web of
relations between the varioys parts of a unified whole." The notion of a
universal interconnectedness of organisms was further supported by the
eminent physicist pavid Bohm (Bohm and Hiley, 1975), as he concluded:

One is Ted to a new notion of unbroken wholeness which denies

the classical” idea of analyzability of the world into

separately and independently existing ‘parts.. . . . We have

reversed the wusual classical notion that the independent
elementary parts of the world are the fundamental reality.

Rather, we say that inseparable quantum interconnectedness of

the whole wuniverse 1is the fundamental reality, and that

relatively independently behaving parts are merely particular

and contingent forms within this whole (p. 96).

To recapitulate, classical physics alleged that behaviors and properties
of the individual parts defined the whole; conversely, quantum physics
implied that the whole determined the properties and behavior of the
individual component parts. -

In 1964, John Bell (Gleick, 1987), a European physicist, provided
mathematical proof that some of the previouS]y conceived c]assica1 New-
tonian notions of the world were erroneous and intensely deficient.
Bell's Theorem proved that the effects of hidden variables, known as
nonlocal causes, make accurate predictions impossible. Local variables
would be in contrast to nbn]oca! variables. A local variable would be
one of extremely close proximity to an event, on the spot, figuratively
speaking.

For further elucidation regarding hidden local variables, consider
the event of candy making. A1l the necessary ingredients for the making
of divinity had been carefully and accurately measured, the syrup was

boiled to the precise degree, the egg whites were beaten into voluminous

clouds, and the mixing instructions were fastidiously followed, yet the
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finished divinity was not 1light and fluffy as anticipated; instead, it
had a heavy and sticky consistency. All obvious precautions had been
taken. Was it possible that some unforeseen element wreaked havoc with
the candy making project and affected the consistency of the divinity? A
Tocal hidden variable had ostensibly affected the desired outcome. In
the instance of the divinity candy;‘the local hidden variable was the
degree of increased humidity.in the atmosphere which conseduently neces-
sitated increased syrup temperature. /

Similarly, ice cream manufactured in the state of Oklahoma and
shipped to Coiorado would arrive‘at its destination in what might appear
to be an hnsatisfactory conditioﬁ. In 0k1éhoma, cartons of ice cream
would be methodically filled according to specified weight and volume,
then tightly sealed and loaded on a refrigerated truck for shipment to
various parts of the qountry. However, upon arrival in Colorado, it was
discovered that the cartons were no longer sealed. The cartons previ-
ously filled and sealed in Oklahoma had arrived in Colorado with broken
seals and popped 1ids as a result of increased expansion which occurred
within the ice cream product. The local hidden variable affecting the
ice cream product and resulting iﬁ‘its expansion was the increased atmos-
pheric pressure of a higher e1evation;

In both of the previous]y considered instances, the events were
influenced by local hidden variables, which appear to be more reasonable
and easier for the human mind to accept. -Bell's Theorem has proven that
nonlocal hidden variables also make accurate predicting impossible. For
example, consider the planning of a family budget. Careful consideration
has been given to all areas of expense and precise allotments have been
designated for each item. The family determined that with strict adher-

ence to their budget, it would be possible for them to purchase a new
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home and comfortably assume the existing payments. However, midwéy into
the year, fuel costs began to skyrocket, the local economy plummeted, and
the family budget was in crisis. As a result, sufficient funds for the
house payments were no longer available; therefore, the lending institu-
tion u]timaté]y reclaimed the house. The nonlocal hidden variable af-
fecting the family budget in this circumstance was the>action and behav-
ior of a leader of an oi]-prodﬁcing countny&in a distant part of the
world. Causality is not always singular. This nonlocal variable had a
hidden influence upbn the Tlocal fuel prices Which, in turn, affected the
economy, final]y devastating the family budget. The affect of this non-
local, hidden variable ultimate]j resulted in the loss of the family's -
home. Accurate and absolute predictions regarding the success of the
family budget wou]& not have been possible. Conversely, due to nonlocal
hidden variables, the family cou]é only predict probabilities and infer
tendencies. -

The nonlocal variables involved in the microscopic quantum world
appear to be very strong and instantaneous, and seemingly have changed
what were once considered absolute certainties into hypothesized tenden-
cies and probabilities.  Because it is impos§ib1e to predict the sporadic
and chaotic movements of atoﬁic pértic]es or to determine a single cau-
sality, it is the dynamics of the whole that determine the properties and
behaviors of the individual components.

In sum, it had been determined that events .occurring in one place
were instantaneously connected to events occurring elsewhere. Edw&rd
Lorenz discovered the sensitive déﬁendence(on initial conditions which
eventually became known as the Butterfly Effect. The concept Lorenz
developed stressed the oneness of the universe as an‘interre1ated web

of physical and mental relations. This interconnectedness of nature
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may be illustrated using Gleick's (1987) analogy, which compares the
insignificant and minute flapping of a butterfly's wings on one side of
the globe producing significant and even drastic changes in weather sys-
tems on the opposite side of the globe. This analogy could be translated
- to infer that minute differences in initial conditions could result in
overwhelming differences in the final results. Thus, it would seem that
all things are interdependent and inseparable ﬁarts of a dynamic world.
The traditional as#umptions of classical science continued in their
failure to produce‘reasoﬁable solutions and logical answers to the emerg-
ing puzz]ement§ of nature. As Kuhn (1970):1nq1cated in his explanation
of a paradigmatic shift, the failure of traditionai assumptions and con-
ventional methods produces a-crisis which u]timafely initiates the rejec-
tion of the old paradigm and the emergenceubf a new one. A new paradigm
of scientific thought was indeed emerging and it would appear that Ein-
stein, Bohr, Heisenberg, Bell, Lorenz, and eminent others had changed
forever the deterministic and mechanistic clockwork world of Newton and

Descartes.



CHAPTER V
SUMMARY AND SPECULATION
An Historical Overview of Scientific Realities

The nucleus of the dominant world view prior to the sixteenth cen-
tury was primarily organic in that its focus was on the world as a
complex Tiving structure comparable ‘to that ofy a living being. The
scientific framework had been coﬁstructed by Aristotle and the Church,
and in those times; scientists cons%dered the world to be an organic and
living, spiritual universe. i |

The intention of this early scienfific thought was the acquisition
of wisdom through the understanding of nature's laws. The early reali-
ties of nature were organic relationships and an interrelatedness of
material and spiritual phenomena. Humankind appeared to be driven by a
desire to understand, yet 1live in hérmony with nature. This philosophy
could be contrasted with the phi]osophy of . Newtonian scienée whose goal
is to predict and to control. Capra (1982, p. 56) too, lamented this
fact when he claimed, "Since Bacon, the goal of science has been knowl-
edge that can be used to dominate and control nature."

Bacon's (Schopen, 1989) method of scientific inquiry drastically
influenced the nature and purpose of the ancient scientific endeavors.
As a result, the sixteenth and seventeenth centuries were to be

"

designated as the Age of the Scientific Revolution (Schopen, 1989).

73
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The scientific revolution was initiated as Copernicus began to sub-
vert the popular belief that the earth was the center of the universe.
As early scientists began to redirect their thinking and began perceiving
the earth as one of many planets orbiting within the galaxy rather than
existing as the center of the universe, the notion of a Tliving world
began to deteriorate. In its<p1ace‘gmerged a new vision of the world, a
world machine. This mechanistic vision of the reality of nature was to
remain the déminant paradigm for several centuries.

To substantiate this new position of reality, scientists began col-
lecting data. An empirica] procedure of scientific inquiry was developed
by Francis Bacon, who was to become‘kﬁown as the father of the scientific
method. It was Bacon's contention th&t information shbu]d be systémati-
cally obtained, objectively categorized, and critically analyzed, then
empirically verified. ‘This procedure of scientific discovery was an
inductive method founded on part-to;whble logic and was characterized by
the formulation of generalizations or universal laws on the basis of
observed instances. Use of this systematic scientific method facilitated
researchers in their attainment of results which they believed to be
empirically replicable, scientifically Qerifiab]e, and totally devoid of
error and personal human biases.

This scientific revolution resulited in a paradigmatic shift which
was fostered by philosopher ReneNDescartes and physicist Isaac Newton.
The founder of contemporary philosophy, Descartes, believed that nature
functioned according to precise mechanical laws; also, that the nature of
the universe could be determined by the funcéioning of single individual
component parts. |

The concept of separateness, of independently functioning component

parts of nature, evolved from Descartes' belief in the dualism of mind
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and body. Descartes believed it necessary to separate mind from matter
and that by doing this, all things could be placed into either one of
those two categories and, in addition, neither one category could influ-
ence nor benefit from the other (Livingston, 1973).

This division of thought was the beginning of the dualism between
mind and matter, man and nature, science and religion, fact and value,
and object and observer (Wolf, 1981). Déscartes' doctrine of dualism
Ccreated a fragmenting and reductionary mentdlity that continued to domi-
nate inte]]ectha] thinking for centuries. Furthermore, Déscartes held a
supportive and unwavering conviction regafding the absolute certainties
in scientific knowledge and held a contemptuous disrégard for knowledge
obtained via intuition and probabi]ittes.

The eminent classical physicist‘lsaac Newton set about to develop
mathematical formulations to substantiate Descartes' vision of reality.
Newton's mathematical theorems became the stalwart foundation for classi-
cal physics. Through mathematical calculation, Newton was able to ex-
plain the processes of the mechanisticrworld and scientifically verify
the deterministic picturé} of the universe as an elaborate, self-
regulating, mechanistic sy§tem‘operat1ng in a logical and predictable
manner. |

For centuries, this mechanistic determinism continued to remain the
dominant paradigm of intellectual thought governing Western citi]ization.
Central to the philosophy of Descartes was the uncertainty of science and
the scientific method. That Cartesian conviction of faith in absolute
scientific truth continues to remain apparent in the scientism of con-
temporary culture as well as dominant curriculum theories.

Nevertheless, the assumptions of Newtonian physics began td fall

into question as physicists of the twentieth century (Planck, Einstein,
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Bohr, Heisenberg, Bell, Lorenz) and eminent others discovered anomalies
that refused to reinforce those prior assumptions of mechanistic deter-
minism. After the discovery of subatomic particles, the isolated
building blocks of nature could no longer be regarded as complete and
independent entities. The notion of a separate and distinct particle
could only have significance when perceivedlin re]at%on to its connection
with the whole. In the subatomic world, these connections were defined
in terms of statistical wave probabilitiés rather than certainties.

Bohr (1934) referred to Newton's isolated particle building blocks
as abstractions. The abstract concept of separateness began to fade and
a consciousness of’the unity and mutua]vinterrelatedness of all things
began to develop. The concept of universai‘connectedness is a recurrent
theme of quantum theory and it demaﬁds that the universe not be viewed as
a collection of individual components/parts, but as a complicated web of
interrelations between the parts of a unified whole (Capra, 1975).

Additional conclusions regarding the inadequacies of existing theo-
ries became evident with Einstein's Theory of Relativity. The unfathom-
able notion that space and tfme have no absolute fixed realities but are
intimately connected to form a sbace—time continuum, was nearly beyond
the realm of human intellectual understanding. It certainly did not
reinforce the position of classical scjence.

Additional blows to the stability of Newtonian physics were dealt by
Heisenberg's Uncertainty Principle and Bohr's Principle of Complementar-
1ty._ The previously unché]]enged prinéip]e of cause and effect? which
was considered to be a stalwart tenet of the scientific method, had seem-
ingly produced knowledge with absolute certainty. However, there was no
reality of strict causality within the subatomic world and the 1ine of

demarcation between the observer and the observed, between the knower and
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the known, was becoming blurred. In quantum physics, the scientist could
no longer be a passive and objective observer, for it had been determined
that the very act of observing distorted the object of observation. This
obvious interdependence between the observer and the observed demanded an
awareness of the human consciousness in the act of scientific inquiry.

Bohr's Complementarity prinéip]e further implied the impossibility
of knowing all things about the world simultaneously, because the circum-
stances for knowing one thing necessarily excluded the knowledge of other
things. This principle dealt a dgad]y blow to the classical reality of
determinism and initiaféd a theory of indeterminism, probability, and
_chaotic randomness. ﬂ

According to Pagels (1982), quantum reality required the changing
from a reality which could be seen and felt to a reality which could be
perceived only intellectually. Pagels further_maintained that quantum
reality may be considered an observer-created reality. He compared the
complementarity picture of a vase made of two profiles, which is used by
gestalt psychologists, to the Princip]e of complementarity and observer-
created reality. Pagels observed: |

You cannot see it as bofh sjmu]faheous]y. It is a perfect

example of observer created reality--you decide the reality you

are going to see. And yet the definitions of what is the vase

and what is the profile depend on each other--you cannot have

one without the other. They are different representat1ons of

the same underlying rea]1ty--here simply a piece of black and

white paper (p. 163).
Likewise, an unidentified sage once noted, "No phenomenon is a phenomenon
until it is an observed phenomenon." This observer-created reality of
phenomenon, to which Pagels (1982) referred,' is in direct conflict with

the reality of Newtonian physics, where the realities of the physical

world could be revealed through invariable fundamental laws.
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The rejection of objectivity and determinism by the scientific com-
munity initiated what Kuhn (1970) referred to as the blurring of the old
paradigm. The classical framework of reality was characteristically
constructed of concepts that reduce, quantify, categorize, and segment
organisms into independently separate fragments, Conversely, the quantum
theory framework of connectedness is char;ctéristica]]y constructed of
concepts that embrace unity, wholeness, reiatedness, integration, and
interaction. \

The traditional methods of Newton's C]assica1 physics had failed to
provide perspicuﬁus solutions to the newly emerging comp]exit%es of na-
ture. The assumptions of Cgrtesian phi]osoﬁhy had failed the test of
absolute scientific certainty. Conseqbeht]y, after centuries of domi-
nance, the Cartesian-Newtonian vision of reality fell into question and

thus began to crumble.
An Historical Overview of Curricular Activities

There is abundant evidence in the Tliterature (Capra, 1975, 1982;
Dobson and Dobson, 19 Dol],’198§; Engel, 1977; Ferguson, 1980; Living-
ston, 1973; Lodge, 1983; Lyng, 1988; Pirsig, 1974; Rifkin, 1983; Toffler,
1984; Wolf, 1981; Zukav, 1979) to support the contention that the vision
of reality held by Newton and Descartes dominated Western intellectual
thought for centuries. Natural science is not the only area influenced
by classical Cartesian-Newtonian reality, for it is a driving force in
the social sciences as well. The classical concepts of rational deter-
minism, analytical reductionism, and cause-effect problem solving is
embraced by various curriculum leaders.

English philosopher John Locke (Schubert, 1986) be]ievéd that chil-

dren were born with a blank slate devoid of prior or innate knowledge.
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He further attributed the differences in the development and achievements
of children to the differences in their respective and various environ-
ments. It was assumed that teachers could, through external means, moti-
vate children to 1earn what the teacher<had predetermined them to learn.
In addition, Locke believed that the predetermined laws of nature which
govern the phjsica] world a]go {nfluenced.humah behévior.

French philosopher Jean Jacques -Rosseau and educational reformer.
Johann Heinrich Pestalozzi (Schubert, 1986) were advocates of Tlearning
through direct experience. Rousseau believed learning should occur
through sensory experiences with the “concrete’ as opposed to Tlearning
through abstract ﬁeans. Likewise, Pestalozzi taught only subjects that
could be Tlearned through sensory experiences and, through his studies of
child development, introduced what Schﬁbert called the first scientific
principles of teaching. Pestalozzi‘SaQ education's goal as that of so-
cial improvement and the implementation of his scientific methods enabled
him to reach vast numbers of disadvantaged chi]dren and youth for that
purpose. Similarly, Kant believed that the primary aim of education waé
the production of "good men" and held a firm conviction in the belief
that education must become a scientific discip]ine (Frankena, 1965).

The Industrial Age of the twentieth century ushered in an era of
dynamic, industrial, social, and economic development which had tremen-
dous influence in the area of curriculum. The wondrous efficiency of
this age of dindustry and the countless applications of scientific
methodology encouraged numerous advancements in both technology and busi-
ness. MWestern civilization became even more enthralled with the seem-
ingly unlimited potential of the scientific endeavor. Because of its
rigidly structured, sequential procedure, the methodology of classical

science was meticulously efficient. The predictable results of this
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scientific model were not only replicable, they were irrefutable and
scientifically verifiable as well. Few could doubt the yalidity or reli-
ability when this scientific method was used.

A1l of the characteristics of the scientific method, including those
of structure, rigidity, sequentiainsteps, efficiency, and replicable and
verifiable results, were extremeiy appealing qualities to curriculum
Teaders. They reasoned that curriculum could, 1ikewise, be rigidly
structured into a predetermined sequential rationale. Curricularists
naturally assumed that the results produced by fhis type of curriculum
theorizing would be . replicable a§ well as scientifically verifiable.
This conclusion was bqsed,'understandably, upon the succgésfu] implemen-
tation of the scientific method by théfbusiness and industrial communi-
ties. If this scientific method was efficient and effective in other
areas, 1logically, it wou]d_“work aé well in the area of curriculum
theorizing. |

It was this line of rationa{,thinking that popularized the scien-
tific method and perpetuated its use as a dominant model for curriculum
theorizing. As divergent ethnic' groups migrated into urban areas to
become workers in the world of industry, social and curricu]dr efficiency
became immediate priorities. As with business and industrial Tleaders,
scientific organization and productivity also became the primary aims of
curricularists like Bobbitt (1912) and Charters (1924). Bobbitt and
Charters believed that education was in need of a scientific curriculum
congruent with the scientific era, and their reliance upon the realities
of the past were greatly noted in the%r establishment of a scientific
approach to curricula. They stressed the structured development and
rigid use of goals and objectives baséd upon needs which had been pre-

cisely established and predetermined through their scientific method of
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activity analysis. They also emphasized the importance of the scientific
method of verification through the processes of evaluation. Clearly, the
curricular emphasis was on product and control.

Also sharing the convictions of social efficiency and of a science
of education‘was philosopher and eminent eduqationa] leader, John Dewey
(1944, p. 326), who believed "Kn6w1edge is science? it represents ob-
jects which have been sett]ed, ordered, disposed of rationally." Like
Rousseau and Pestalozzi before him, he believed learning could best occur
thrqugh experience and he advocated -the use of the scientific method of
inquiry to provide those structured learning experiences. Dewey (1900)
perceived the prima}y purpose of theischool to be oﬁe of social effi-
ciency and social ihp}ovgment, and through that means he was determined
to build a better society. An era of social reconstructionism was the
impetus fostering the complexion of curriculum, which maintained that
schools should strive to improve sbciety rather than perpetuate the ex-
isting state. In support of what he perceived to be society's imperative
involvement in the schooling process, Dewey (1900, p. 19) declared, "What
the best and wisest parent wants for his own chde, that must the commu-
nity want for all of its children."

Dewey also shared Bobbitt's (1912) and Charter's (1924) dream of a
science of education, but differed in the means to that end. Dewey
(1929, p. 12) held that a "command of scientifi; methods and systematized
subject-matter liberates individuals" in the pursuit of new problems and
procedures. It was Dewey's belief that the scientific method of inquiry,
when applied to any range of know]edge, would facilitate a perspicuous
understanding of the facts.

In like effort, twentieth century curricularists Harold Rugg (Schu-

bert, (1986) and /Ra1ph Tyler (1949) proceeded to establish rigidly
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structured, sequentially ordered sets of guidelines for the scientific
development of curricula. They seemed determined to formulate a scien-
tific process for‘deve1oping curriculum that would be comparable to the
effectiveness and efficiency of the technical processes successfully uséd
by business and industfy. Rugg (Schubert, 1986) proposed a lengthy
series of 18 questions he considered central to the making of curricula;
however, Tyler's (1949) more streaﬁ]ined version for the formulation of
curricula was an offering/of four. In the process of curriculum making,
there were two elements which Rugg (Rugg and Shuméker, 1928) advocated be
planned in advance of instruction;. These primary_e]ehents were the es-
tablishment of desired educational outcﬁmes and the sequences of optional
activities designed to‘ produce those anticipated student 1learner out-
comes. Rugg was determined to achiéve verifiable results through the
efficient use of precisely stru;tured*scientific methods.

Once more, the predictability of Newton's éigantic clockwork rears
its ugly head. Rigidly structured steps ‘that have been predetermined are
predictable. The teacher has no freedom to be spontaneous, only mechani-
stically predictable. Predictab]e mgthods might essentially produce
somewhat predictable results. Resuits that could obviously be irrefut-
able and scientifically verifiable. The characteristics of mechanistic
determinism are obviousfy the same as those of Newton's mechanistic and
deterministic world view..

Similarly, 1in his rationale, Tyler's (1949) emphasis was on pur-
poses, goals, and educational objectives reminiscent of the scientific
method and Newtonian mechanistic determinism. For several decades, Ty-
ler's rationale has continued to remain the foundational model for the
development of curriculum (Schubert, 1986). Ostensibly, this mechanistic

approach to curriculum, Which‘was supported ‘by the advancement of science
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and America's enchantment with technology, had abysmal roots in
Cartesian-Newtonian reality.

This classical science reality of curriculum reflects the same con-
cept of rigid causa]ity’and mechanistic determinism that Newton's clock-
work world posseséed. Newton's mechanical world was rational and
predictable; for every cause there was an accountable effect. After all,
machines, by‘nature, are very predictable. The machine of Tyler's (1949)
rationale was also very‘predictable; .The unfortunate reality of this
situation is that feaChers, students, and the learning process are not
mechanistically- predittab]e. Tyler's systemat%b and sequential meth-
odology invo]ying’ predetermined educational ‘goa]s; purposes, and
objectives, tends to reflect that - same rigid causality and mechanistic
determinism disp]ayed by Newton's é1ockwqu world.

Russia's Tlaunch of Sputnik in 1957 positioned America in second
place in the space race and consequent]y generafed a massive outcry for
educational reform. The educatiqna} system shouldered a major portion of
the blame for. allowing America to fall behind Russia in the advancement
of space technology. The disciplines of mathematics and science became
more heavily emphasized as the aims of educatjon became ostensibly more
socially and politically oriented. The techniques and méthodology of
teaching and the evaluation process of schoo]fng and the curricula devel-
oped an even deeper allegiance to the'séientific method.

Americans became obsessed,with the notion of quality control within
their schools. The prime priprities for thé communities of business and
industry have always been efficiency, productivity, and their bottom
line, profit. The realignment of priorities for American schools also
included efficiency, productivity, and their bottom 1line, test scores.

To successfully accomplish these priorities that resembled the major
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characteristics of classical science, the curricularists became even more
stringent and more dedicated in their use of the scientific method.
Predetermined Tlearner outcomes and accountability regarding those out-
comes were new attempts at quality product control. The reliance upon
systematic and sequential steps, predetermined objectives, and irrefu-
tably validated results was congruent with the philosophical base of
classical physics and the scientific method of inquiry. These procedures
had been successful in other areas; surely they would be as successful in
curriculum.

In 1983, shock waves reverﬁerated throughout America as its citizens

read in disbelief, A Nation at Risk: The Imperative for Educational

Reform (National Commission of Excellence, 1983). This report was pre-
pared by the National Commission on Excellence in Education, an 18-member
committee established by the Educational Secretary of the United States.
The report disclosed 13 educational dimensions of risk which the Commis-
sion considered indicators qf crises. Among those reported areas of
impending crises were Tlow achievement test scores, declining student
achievements in the areas of the sciences and mathematics, and the alarm-
ing numbers of functionally illiterate Americans.

The educational reform methods of tighter controls and tougher
standards, outcomes and accountability, seemingly had not produced the
anticipated degree of improvemenf. The determined extent of improvement
reflected in the results was perceived as meager and inadequate. The
Togic that if a little bit does a 1little good then a lot will do a lot of
good was applied to the area of curricular reform. In recent years, the
classical concept of evaluation and verifiable results has ballooned into

an accountability movement, which essentially has required teachers to
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rigidly cpnform instruction to predetermined student learner outcomes and
thus be responsible and accountable for any deviations.

Ostensibly, America had become obsessed with the classical notions
of scientific measurement and empirical evaluation, and it proceeded down
a path that led to intense evaluation of both its teachers and its stu-
dents. Standardized testing of students' achievements became a matter of
routine, and the results of those tests were commonly used as a means of
evaluating teacher performance in the classroom. In 1like manner, the
results of standardized achievement tests were used as a means of com-
parison (Schubert, 1986). Some students found themselves in situations
where it was possible for them to be treated as unfeeling objects held up
for observation and,comparison touother students. Some school districts
used the test results to compare and contrast individual schools within
the district. Likewise, states and nations joined in the competition for
the attainment of écademic excellence and superiority.

State 1egis]afpres also have joined the educational bandwagon of
scientific measurement. Some states are requiring students to pass pro-
ficiency testsvin order to progress from grade to grade and as a pre-
requisite to high school grgdhation (Goodlad, 1984). Various states,
1ike Oklahoma, have imp]emenped a program of competency testing for gréd-
uating student teachers prior to their becoming licensed. In addition,
entry-year teachers, those who are embarking on their first year of
teaching, must undergola series of observatioﬁs and evaluations before
they can qualify for a teaching certificate. Similarly, veteran teachers
must endure the scrutiny of ébservétions and evaluations which are based
upon a predetermined minimum teaching criteria established by state leg-
islators, who frequently possess limited professional knowledge of the

learning process.
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The minimum teaching criteria used for teacher evaluation is based
upon the mechanistic determinism of Madeline Hunter's (1984) theories.
Hunter's model of teaching involves a linear and sequential series of
procedures representing a mechanistic lockstep approach. Hunter's de-
signs for teaching follow the scientist's roles for preconceived purpose,
task analysis, evaluation, and verificafidp of results. Her method of
direct instruction involves the use of predetermined objectives that can
be scientifically measured and compared to student achievement. Hunter's
scientific cause and effect model of teaching is osten§1b1y commensurate
with the characteristics of a Newtonian vision of reality.

The mechanistic simplicity and the scientifically efficient charac-
teristics of the Hunter and Ty1er%aﬁ models continue to have a strong
enticement for many-educational leaders and curricu]aristém As can be
seen, the development of curriculun had been transformed into a tech-
nological technique. Féom Descartes and Newton to Hunter and Tyler, the
scientific model has remained a dominant force in Western intellectual

thought and a stalwart in curriculum theorizing.
Spécu]ation

Consequences of Scientifically Based Curricula

The universal nature of the scientific model could be categorized as
rigorous mechanistic determinism. More specifically, this example for
imitation is characteristically ratjona], linear, sequential, causal, and
fragmenting.

Cartesian-Newtonian reality reasoned that events which occurred at
one place did not essentially involve other events occurring elsewhere.

That same thought may be one of the underpinnings of current curriculum
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designs. As a result, the concept of isolated events ultimately may have
led to the notion of isolation and fragmentation throdghout the entire
field of education. Even the physical plants commonly facilitate the
isolation of teachers and students by means of the stereotypic "egg car-
ton" architectural design.

Goodlad (1984) also observed this fragmentation and isolation during
his comprehensive study of schools, in wﬁich he noted, "Education is a
badly segmented profession" (p. 9). Consequently, "[T]eachers, 1like
their students, to a large extent carry on side by side similar but es-
sentially separated activities"»(Gpodlad, 1984, p. 188). The typical
classroom may present a rigidly formé1léefting with its ru]er;straight
rows of desks where students perfo}ﬁ théir simiiar tasks in group isola-
tion. In many classrooms, student§“as well as teachers sﬁend their days
alone in a crowd. It would appearvﬁhat teachers commonly find themselves
isolated from other professionals, seemingly without encouragement in
communication with fellow teachers or cooperative support in.collabora-
tive efforts. | |

Professional staff development programs have been offered by school
districts in an attempt to provide opportunities for professional growth
and support. It was the inteﬁded goal of such programs to provide pro-
fessionals opportunities for increased communication and collaboration.
However, 1in his research, Goodlad (1984) discovered that no ﬁne staff
development program provided simultaneous interést and ﬁa%ficipation of
all teachers.

In addition, Goodlad (1984) disclosed the segmenting contribution of
the hierarchial system of authority within the schools which, he con-
tends, may have resﬁ]ted in a degree of mistrust between those who

formulate policies and those who follow those policies as they work with
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children. Goodlad recognized the importance of trust and mutual support
between administrators and teachers, but alleged that the division be-
tween these twc groups may be a result partly due to aggressive collec-
tive bargaining efforts. Furthermore, Goodlad's research concluded that
the autonomy most teachers experienced was in the realm of isolation,
both physical and professional, rather(than in the pursuit of challenging
and expanding initiatives or 1in the establishment of educational
alternatives.

This isolation and fragmentation is apparent also in the segmented
curriculum. Lodge (1983) clearly had made a similar observation when he
stated, "Schools too often are disconnected from society, teaching sep-
arate packages of knowledge. . Lo (p; 51). It would appear that the
scientific model has ostensibly reduced curricula into small, isolated
unit offerings. Typically, the cﬁ%riculum offerings have been perceived
as a collection of individually segmented content areas rather than as a
unified generic whole. Congruent with Tinear classical scientific
thought, the curriculum offering constituted a collection of individual
component parts, whose independent functioning determined the nature of
the whole.

As was presented in a prior section of this chapter, the scientific
method of inquiry has traditionally followed a rigid set of sequential
steps. Commensurate with this dominant model, the formulation of content
areas, those individual components of curricula, was also guided by a
similar linear and lockstep, sequential procedure. This scientifically
based procedure, presented in greater detail in Chapter IV, was similar
to the methodology for curricu]um'making that had been advocated by Bob-
bitt, Dewey, Taba, and Tyler. It is clear to see that this rigid and

mechanistic method of arbitrarily establishing competency-based
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objectives and of performing tenuously specific skills was profoundly
rooted in the theoretical tenets of classical scientific methodology.

The Cartesian-Newtonian vision of reality was not only mechanistic,
but deterministic as well. The scientific method of inquiry was governed
by a predetermined hypothesis and a‘rigiq set of parameters commensurate
with the predetermined curricular objectives and suggested learner out-
comes of contemporary curricularlpractices. As Wolf (1981) perspicuously
illustrated, classical science believed that for every effect there was a
cause and for every cause there was an accountable effect. This ends-
means predictability of scientific thought upon which curricularists have
traditionally relied had been perceiQed as theYbest method for developing
curricular practices in the classroom. This scientific method was both
efficient and effective. The end reéu]ts, the final product, subse-
quently could be analyzed and sciéntifical]y verified. The scientist's
unquivering faitH in irrefutable nﬁmerica] validation had been duplicated
by divergent segments of Western culture and by curricularists as well.

The classical practice of‘fragmenting is even extended to that all-
important final prodﬁct; The énd~resu1ts of student learning were com-
monly isolated from the vefy prbtéss by which they were obtained.
Concerns regarding student achievement test scores began to preempt con-
cerns regarding human variabi]it%es and the need for divergent instruc-
tional practices. Ends triumphed over means and, ultimately, product
became more important than process. Historically, the wisdom of parental
guidance commonly stressed process over product, as young children were
admonished by their elders that the winning of a game was secondary to
the manner in which one played the game. As students, however, these

children have experienced a dichotomy of reality.
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The fragmenting characteristic of’fhe dominant scientific model was
also emphasized by Crowell (1989). He summarized the comprehensive de-
gree of curricular fragmentation and isolation by notiﬁg that each and
every aspect of "the educational and curricular process is isolated from
the other. Crowell maintained:

Schools isolate kids from experience. Teachers are isolated in

classrooms. Principals are isolated from students, teachers,

and other principals. Staff evaluation is isolated from pro-

fessional growth. Schools are isolated from each other. Sub-

ject matter is often separate and thus isolated. And skill

development is almost always isolated (p. 62).

This f}qgmented pergpective has permeated many aspects of society.
A fragmenting mindset formed by classical science has forced adults to
deal with discrete. tasks of specia]iéatibn %n a’deﬁartmenta]ized world of
work. As workerslassume highly speéia]ized and segmented responsibili-
ties, they may never become cognfzantyof‘fhg entire structure nor fully
understand how their 'specializeé’ coﬁtributionl relates to the whole
entity. . B

In similar manner; thé,scientific method of reducing wholes into
separate and isolated parfs for the purpose of categorization, analysis,
and evaluation is ostensible in contemporary curricular practices. The
confemporary linear instructional ébpfoach divides and reduces concepts
into tiny isolated unitslfor instructional analysis and learner assimila-
tion. As a result, students may accomplish mastery of splinter skills
without accpmp]ishing vmastery ‘of the application of those" specific
ski]]s.r

Lodge (1983), also‘cognizant of  this problem, charged that the edu-
cational system was not instructing students in the comprehension of the

relationships between specific sk}11s and concepts. Lodge alleged that

the ability to envision the whole and to integrate the fragmented
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compbﬁents appears to be a weakness of contemporary Western students and,
in addition, may be illustrative of Whitehead's (1925, p. 197) reference
to "minds in a groove."

Critical components of information, which typically are isolated and
fragmented, must be interrelated to the concrete world as students know
it to be, in order that they may determine a_degree of relevancy. Dobson
and Dobson (1981) have noted that curricularists who believe education to
be a process accomplished in Union with children, as opposed to a process
of doing to or for children, may also share this premise of wholism and
relevancy régarding 1éarning and;know1edge. These curricularists be-
lieve, as Dobson and Dobson (1981) ha?e,stated:

Intellectual development proceeds from 'wholes' to ‘'parts' or

from a simplified whole to more complex wholes. . . . Knowl-

edge is personal . . . . Information becomes knowledge only

22§? it takes on Personal meaning fqr'the individual (pp. 53-

The scientific method of c1a§sida1 science has remained the dominant
paradigm for curriculum theorizing. However, the consequences of scien-
tifically based curricular approaches to the learning process are clear.
Changes appear imminent. The' scientific community has revised their
classical vision of absolute truth based upon Newton's fixed laws and
expanded that realim to 1nc1udé’a vision of realities founded in the theo-
riés of quantum physics (Capra, 1975, 1982; Ferguson, 1980; Schopen,
1989, Wolf, 1981).

It is my contention that, in like effqrt, some curricularists appear
to be revising their visions of reality, and their traditionally scien-
tific approach to 1earﬁing and the schooling process by expanding that

realm to include an alternate vision of reality that will be founded in

the theories of quantum physics.
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Is Transformational Theory A Viable

Alternative Paradigm?

As was previously discussed in greater detail throughout this study
and within this partiéu]ar chapter, the classical scientific framework of
reality is characteristically constructed of concepts that tend to re-
duce, quantify, categorize, and fragment organisms into independently
separate segments. |

However, this dominant classical vision of reality can be contrasted
with the alternate yision‘of reality presented by the various theories of
quantum physics. Those theories which Qere presented in greater detail
in Chapter IV bf this dissertatidn ihc]ude’the following: Einstein's
Theory of Relativity, Heisenberg's Priﬁcip]e of Uncertainty, Bohr's Prin-
ciple of Complementarity, Bell's Theorem, and Lorenz's Butterfly Effect.
The alternative vision of reality presented by these quantum theories is
supported by a framework of connectedness, which 15 characteristically
constructed of concepts that tend%to embracé unity, wholeness, interre-
latedness, integration, interaction, and interdependence.

Traditionally, curricula} theorizing has been based upon the theo-
ries of classical science (Lodge, 1983) and the“consequences are clear.
However, the consequences of. curriculum theorizing baséd upon the theo-
ries. of quantum physics is both unclear and highly speculative. Never-
theless, it 1is my contention that the alternative vision of ‘reality
presented by quéntum theories'may ultimately provide a viable alternative
paradigm for curriculum theorizing..

Perhaps the genesis of this inveétigation into an alternative para-
digm for curriculum theorizing might be an exploration of the recipient

organisms of curriculum theorizing. The organisms involved would
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~ typically include teachers, students, and curriculum. An organism is
considered to be an extremely complex object or structure whose parts are
so intricately integrated that their relationship to one another is thus

controlled by their relationship to the whole (Oxford English Dictionary,

1989). Based upon the preceding definition of an organism, the intra-
structure of that organism may be compfised of individual separate parts
performing separate functions bﬁftwhich are nevertheless mutually in-
terdependent in their‘relationship to one another.

The concept of organism, however, 1is not resﬁricted to living
beinés. Thergfore, various aspects of curriculum may also be 1nc1uded
within the realm of organism. As’ohe dé]iberates the fundamental concept
of organism, an adverée argumeqt may be made régarding the dualistic
theories of isolafion and fraghenfafion (which are representative of
classical scientific thought) éﬁd':tﬁéir effects upon the organisms

involved.

The Oxford Eng]ish>pictionany's (1989) definition -of organism is
commensurate with the quantum théory characteristics of interrelatedness
and interdependence as determined within the realm of quantum reality.
An interaction of parts is a mutba],ireciproca] action, a condition in
which everything influences' everything else.

The very essence of organism establishes the existence of a basic
oneness, an interconnectedness that refutes prior concepts of separate-
ness and of isolated and fragmente& parts. : "One {s led to a new notion
of unbroken wholeness which denies the classical idea of analyzability of
the world into separately and independently existing parts" (Bohm and
Hiley, 1975, p.- 96). This was Bohm and Hiley's conclusion regarding one

of the fundamental features of quantum reality. Similarly, Capra (1975)
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reiterated that conclusion by stating, "Quantum theory has abolished the
notion of fundamentally separated objects" (p. 129).

Regarding the complexities of organisms, Prigbgine and Stengers
(1984, p. xxvii) also hgve noted, "Our vision of nature 1s/undergoing a
radical change toward the multiple, the temporal and the complex." Quan-
tum theories present a notion of cpmplexity which may be more character-
istic of reality than is simplicity. Complexity would suggest multiple
forces representing a reality that is an interconnected web of networking
unit.

The notion of comp]éxity and the interaction of multiple forces may
also present some degree of uncertainty. Heisenberg‘s Principle of Un-
certainty revea]ed’the disruptive’affecfs of observation upon what was
being observed. Because of this di§rﬁpt1ve naturelof observation and the
quick, sporadic movements of atomic particles, there would always be
uncertainty 1in the measurements of atomic parfic]e lTocation and the
velocity of their movements.

This quantum vision of reality is in oppositfon to the reality of
classical science where the observer and the observed are separate and
detached, and the learner and thg{cgntent are separate and detached.
Contrary to the dominant‘scientifieumode], the alternative paradigm en-
visions the learner and the content activity intertwined. As Heisen-
berg's (1958) Principle of Uncertainty implies, fhe act of observation
would appear to be meaningful only if participation and interaction with
the object occurred.

This characteristic of quantum reality would promote active learning
as opposed to passive learning, and §tudents would cease to be empty
vessel recipients for information disseminated by the teacher through

means of direct instruction. As a result of active learning practices
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(which might include activities such. as cooperative learning groups),
there would be increased student-teacher interaction, according to Johﬁ—
son and Johnson (1987), and learning would be a state of mutual inquiry
as opposed to the transmission of information. '

Bohr's (1934) Principle of Complementarity revealed nature to be a
single, unbroken wholeness which may appear paradoxical to the observer
during any attempted analysis or observation. Bohr reasoned the particle
quality and the wave quality of light fo be two complementary views of
the same reality. The existence of complementarity implies an interde-
pendency and interrelatedness within the complexities of nature. How-
ever, unlike matter in classical science, which could be detected with
the human senses, there was no absolute reality of the existence of sub-
atomic particles, only their tendencies to exist. Conséquent]y, observa-
tions in quantum theory dealt in probabiiities and uncertainties.

The varied interactions of multiple forces within a complex and
changing network makes the prediction of development and outcome somewhat
difficult. Newton's static and simplistic world was deterministic and
predictab]e; Because‘the world of quantum physics is complex and con-
stantly changing in a random and chaotic manner, absolute predictability
is relegated to chance probabi]ityi

Likewise, the complexity of organisms and the interactions of mul-
tiple forces within a complex and changing network of 1ife experiences
makes the prediction of development and outcomes difficu]t. Students,
teachers, and curricula are extremely complex organisms intertwined in
multiple interactions; thus, éﬁy predictions on the development of learn-
ing may be relegated to probabilities rather than absolute certainties.
The interaction of multiple variables upon students, teachers, and the

curriculum may necessitate a change in focus. The focus in this changed
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situation clearly may be more wisely placed upon process rather than
product, upon means rather than ends.

Multiple interactions also suggest a networking unity. One tenet of
quantum reality is that of unity and interconnectedness, a sense of one-
ness. Despite the randomness and sporadic interactions within this com-
plex and dynamic univeréé, the human element is not separate from, but is
very much a significant part of, this unity (Capra, 1975). This point
was also emphasized by Heisenberg (1974, p. 81) in his statement,
“"Natural science does not simply describe and explain nature; it is part
of the interplay between nature and ourselves."

The notion of unity and humankind's oneness with his environment may
offer a new dimen§1on to curriculgm theorizing. Jantsch (1975) used a
metaphor of a sffeam to i]]ustrate'fhe're]afionships between the learner
and that which is being learned. Commensurate with classical scientific
logic, learners have been regarded as passive, similar to detached and
independent observers idly yiewiné the flowing stream from its banks.
This new world view{ provided by~the quantum theories, suggests a need
for unity, integration, and an active invo]vgmeht between inquiry and
learning. Analogous to Jantsch's\(1975) stream metaphor, the observer
becoﬁes the stream by taking an active responsibility in the movement and
direction of the stream.

Thus, the essence of unity and oneness; interconnectedness and in-
terrelatedness may be fully experienced. In ;imilar effort, the learner
achieves unity and oneness with the curricula by assuming an active role
in the process of inquiry and the transforﬁation of information into
knowledge. As an empowered participaﬁt with a Sense of efficacy, the
Tearner no longer remains a sideline observer in the learning process but:

becomes an actively involved and integral participant in the process.
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The alternate paradigm of quantum reality would encourage active learn-
ing. This concept is in direct opposition to the notion of passive
learning, which is associated with the traditionally dominant paradigm.

The acceptance of this notion of oneness and unity, of interrelated-
ness and interconnectedness, may be contingent upon individual philo-
sophical perspectives. Schubert (1986,“p. 116) posited, "Philosophy lies
at the heart of educational endeavor. This is perhaps more evident in
the curriculum domain than in any other."

It is my contention also tﬁat the perceptions and actions of indi-
viduals regarding curriculum theoriéing are commensuratetwith individual
philosophical perspectives. Furthermore, the manner in which an individ-
ual chooses to approach curriculum, ‘students, and the various processes
of schooling ultimately may be contingepf hpon'the philosophical perspec-
tive from which that individual opérateg.

Dobsén and Dobson (1981) have explored various philosophical per-
spectives and provided analyses of the uniqueness of each perspective
with regard to curriculum theorizing and the schooling process. For
example, a curricularist with philosophical roots in c]asgica] science
may perceive curriculum a§ a predetérmined series of sequéntia] steps,
whereas a curricularist with philosophical roots in quantum physics may
perceive curriculum as emerginé and dynamic.

The two philosophical perspectives may also hold divergeht view§
regarding the nature of‘1earning and the nature of knowledge. The indi-
vidual guided by the scientific model tends to believe in the existence
of a universal body of absolute truths, facts, and information imperative
for all humankind to know. Conversely, the . individual guided by the

realities of quantum theory tends to believe that truths are unique to
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each individual and occur on a personal level through interactions (Dob-
son and Dobson, 1981).

The emergence of quantum realities challenged the existing structure
of classical scientific thought, resulting in a paradigmatic shift within
the scientific community (Wolf, 1981). To contend that quantum theory
will Tikewise challenge or even replace the dominant scientific model for
curriculum theorizing would be purely specu]atfve. Nevertheless, explor-
ation into a newly emerging term, wnole Language, would seem to intimate
that a paradigmatic shift might be within the realm of possibility.

The theofetica] underpinning for Whole Langnage ma& be philosophi-
cally rooted in the realities of quantum theofy. However, the nature of
Whole Language muét‘ be examined pripr to ﬁhe 7formu1ation of such an
assumption. ,

Contrary to the misconception of.SOme, Whole Language is neither a
model for imitation, a specific procedure, nor a method of doing. Whole
language is a phi]osophica],perspeétive (Newman, 1985). Altwerger (Alt-
werger, Edelsky, and F]ore§; 1587), a professor at the University of New
Mexico postulated:

Whole Language is not practice. It is a set of beliefs, a

perspective. It must become practice but it is not the prac-

tice itself. . . . [Tlhese practices become Whole Language-

like because the teacher has particular beliefs (p. 145).

Thus, Whole Language is a perspective, a pattern qf beliefs. In accord-
ance with Kuhn's (1970) premise, it is a nonfiguration of values and
beliefs shared by the members of the community, a paradigm. It is this
paradigm that provides the underpinn%ng of personal actions.

Whole Language is a way of fhinking about language and language |,
acquisition (Altwerger, Edelsky, and Flores, 1987). It is commonly known

that young children acquire language native to their culture through
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incidental usage. This natural usage involves a simultaneous combination
of phonetic, semantic, and syntactic skills. The extrapolation and re-
peated use of one skill would not be the same as the u§e of that skill
within the entire activity of language, nor would it result in a more
proficient usage of the language. Indiyidua] specific skills are inter-
acting components of a networking unity. The Tinear characteristics of
the dominant paradigm result in this very type of‘extrapolation., Adopt-
ing the alternate paradigm with its nature of unity and interrelatedness,
the student would be involved in the meaningful use of interrelated
skills simu1tdne6us]y. .

Altwerger, Edelsky, and Flores (1987) bri]]iantly illustrated this
point by making language usage analogous to bicycle riding, which in-
volves a simultaneous combination‘of steering, balancing, and pedaling.
Likewise, the extrapolation and fepeated practice of one specific skill
would not be the same as the use of that skill within the entire activity
of bicycle riding, nor would it result in a more proficient bicycle
rider. As in language, the individual specific skills are interacting
components of a networking unity ahd need to be practiced as such.

Clearly, the notions of interrelatedness and interconnectedness are
significant 1in the activitynof language usage, as well as in that of
bicycle riding. A major theory of classical science maintains that the
complexion of the whole is determined by the behaviors of individual
component parts. On the other‘ hand, congruent with the reality of
quantum theories, independently functioning component parts are merely
contingent forms of the whole. This interaction of parts is a mutual,
reciprocal action, a condition in which everything influences everything
else. Each skill is an essential and critical component interacting with

and interdependent upon each other. As has previously been shown, major
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tenets of quantum theory include those same characteristics of intercon-
nectedness, interdependence, and interrelatedness.

Classroom practices which may be congruent with Whole Language be-
liefs could typically include authentic life experiences in actual read-
ing and writing (Edelsky and Smith, 1984). These experiences- would be
real and purposeful as opposed to the traditional practices of teacher-
directed reading and writing drill exercises. Contrary to the scientific
method of linearity, individual specific skills are not extrapolated for
concentrated drill and practice in the false pretense of improving the
student's overall ability to read’ér write. ‘Rather, the total activity
is experiénced\as all the skills 1nterabt in a networking unity, commen-
surate with quantum theory, to 1mprove the student's ability to read or
write. The classroom resource matéria]s used would be Timited only by
the imaginations of the teacher and students involved, but would rarely
include those ‘published materia]s‘designed solely for the teaching of
reading and writing.

This study has examined the realities of classical science and the
realities of quantum theofy.; An attgmpt has been made to determine the
philosophical roots of histof}ca1 and contempofary curricular theorizing
and to establish a re]ationéhip between that philosophical base and the
tenets of classical science. This study has also explored the possi-
bi]ify of a newly emerging paradigm, which may be phi]osophica]]y rooted
in the tenets of quﬁntum reality.

There has been evidence to conclude that curriculum theorizing has
been abysma]]y rooted in c1a§sica1 scientific methodology. Whether or
not the realities of quantum theory may provide an alternative paradigm

for curriculum theorizing remains speculative. However, there is
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evidence to indicate that the emergence of a paradigmatic shift within
the curricular community is within the realm of possibility.

Future studies could be focused upon the realities of quantum theory
in an attempt to correlate the tenets of new science with tenets of cur-
ricular theory. The intent of future studies could also provide'a fur-
ther investigation into the interrelated areas of instruction and
evaluation in the hopes of establishing new concepts which may be guided

by the realities of quantum theory.
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July 12, 1990

Dear Professor:

My name is Sandra Hayes. I am a doctoral student in Curriculum and In-
struction at Oklahoma State University. Professor Russell Dobson is
chairperson of my graduate committee. A segment of my dissertation re-
quires identification of the major curriculum theorists (those whose work
deals primarily with what could be classified as curriculum studies) in
America since the beginning of the century. I am surveying eminent pro-
fessors of curriculum to assist in that determination.

The expertise that you share will provide valuable data for this project;
furthermore, your personal identity will remain anonymous.

In the space provided below, please indicate the persons you believe to
have been the most influential in developing curriculum theory since the
turn of the century.

Please use the enclosed envelope to return your response. Your prompt
participation and cooperation are greatly appreciated.

With sincere thanks,

Sandra Hayes



First Mailing - Raw Data

Responses: 115/169 (68.04%)

Theorist

Adler, Mortimer J.
Aoki, Ted

Apple, Michael .
Alberty, Harold
Alexander, William
Bagley, W. C.
Beauchamp, George
Bellack, A. A.
Benjamin, Harold
Bent, R. K.
Berman, Louise
Beyer, Landon
Bloom, Benjamin
Bobbitt, Franklin
Bode, Boyd H.
Bossing, Nelson
Brameld, Theodore
Broudy, Harry
Bruner, Herbert
Bruner, Jerome
Butts, R. F.
Campbell, Daak
Carroll, John
Caswell, Hollis L.
Charters, W. W.
Combs, Arthur
Conant, James B.
Connelly, F. M.
Counts, George
Cubberley, E. P.
Davis, 0. L.
Dewey, John
Edmonds, Ron
Eisner, E1liot
Eliot, Charles
English, F. W.
Foshay, Arthur W.
Freire, Paulo
Frymier, Jack
Gagne, R. M.
Gates, (UK)
Giroux, Henry
Goodman, Kenneth
Goodman, Yetta
Goodlad, John
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Theorist

Goodson, I.
Graves, Donald
Greene, Maxine
Grey, E.

Grumet, Madeleine
Gwynn, J. Minor
Hanna, Paul
Haran, Henry
Harris, W. T.
Havighurst, Robert
Herbart, Johanne
Herrick, Virgil
Hirst, Paul
Hollingworth, Leta
Hopkins, Momar
Hopkins, Thomas
Horn, Ernest
Hosford, Phil
Huebner, Dwayne
Hunkins, F. P.
Hunter, Madeline
Hymes, J. L.
I1lich, Ivan
Jackson, Philip
Johnson, Maurice
Joyce, Bruce

Kilpatrick, William

Kliebard, Herbert
Klohr, Paul-R.
Lee, D. W.
Lee, J. M.
MacDonald, James
Martin, J.

. McMurry, Charles
McMurry, Frank
McNeil, Linda
Miel, Alice
Miller, Janet
Newlon, Jesse
Noddings, Nel

- 0live, P. F.:
Ornstein, Allan C.
Pagano, Joanne
Parker, Cecil
Parker, Francis
Passow, Harry
Pestalozzi, J. H.
Peters, C. D.
Peters, R. S.
Phenix, Philip
Piaget, Jean
Pinar, William
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Theorist

Ragan, William B.
Reid, William
Reynolds, William
Rugg, Harold
Saylor, J. Galen
Scheffler, Israel
Schwab, Joseph
Schubert, William
Shane, Harold
Shores, J. H.
Skinner, B. F.
Smith, B. Othanel
Snedden, D. S.
Spencer, Herbert
Stanley, W. O.
Stenhouse, - Lawrence

Stratemeyer, Florence

Taba, Hilda
Tanner, -Daniel
Tanner, Laurel
Thorndike, Edward
Tyler, Ralph
Uandinin, (UK)
Van Manen, Max
Van Ti1, William
Vars, (UK)
Walker, Decker

Washburne, Carleton

Whitehead, Alfred
Whiteaker, Jean
Willis, George
Wilson, Lois Fair
Zais, Robert
Zirbes, Laura
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Cumulative Results - First Mailing

Theorist
Ralph Tyler
John Dewey
Frank1in Bobbitt
Hilda Taba
James MacDonald
Hollis Caswell
Michael Apple
Elliot Eisner
William Kilpatrick
John Goodlad -
William Pinar
W. W. Charters
Joseph Schwab
Harold Rugg
George Beauchamp
George Counts
Dwayne Heubner

Boyd Bode

- Maxine Greene

B. Othanel Smith

Arthur Foshay

Florence Stratemeyer

Alice Miel
Harold Alberty

Cumulative Score

80
77
47

32
31
31
26
26
25
25
24
21
20
20
19
15
14
13
13
12
12
12
12
11
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October 10, 1990

Dear Professor:

My name is Sandra Hayes. I am a doctoral student in Curriculum and In-
struction and Oklahoma State University. Professor Russell Dobson is
chairperson of my graduate committee. A segment of my dissertation re-
quires identification of the major curriculum theorists (those whose work
deals primarily with what could be classified as curriculum studies) in
America since the beginning of the century. I am surveying eminent pro-
fessors of curriculum to assist in that determination.

The expertise that- you contribute will provide valuable data for this
project; furthermore, your personal identity will remain anonymous.

You previously received a survey from me in which you indicated the per-
sons you believed to have been the most influential in developing cur-
riculum theory since the turn of the century. The results of that survey
indicated the following persons (11sted alphabetically) to be the most
frequently mentioned:

Michael Apple, Franklin Bobb1tt Hollis Caswell, John Dewey,
E1liot Eisner, John Goodlad, w1111am Kilpatrick, James ‘MacDonald,
William P1nar, Hilda Taba, and Ralph Tyler

From the 1ist of names provided, please indicate in the spaées below the
five persons whom you believe to have been the most influential in devel-
oping curriculum theory since the turn of the century. .

1‘

20

3.

4.

5.

Please use the enclosed envefopé to return your response. Your prompt
participation and cooperation are greatly appreciated. '

With sincere thanks,

Sandra Hayes



Dissertation Survey

Second Mailing - Raw Data

Responses:

Theorist
John Dewey
Ralph Tyler
Hilda Taba
Franklin B&bbitt
Harold Caswell
William Kilpatrick
John Goodlad
Michael Apple
James B. MacDonald
E1liot Eisner

William Pinar

126/169 (74.55%)

Cumulative Results
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62
54
51
a4
33
32
31
21
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