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CABSTRACT) 

PART I 

I believe we are products of the age in which we 

live. Contemporary thinking shapes our historical 

present and reinterprets our historical past. This world 

is shaped by many keyhole views. The cornerstones of 

knowledge are built on a foundation of theory and 

cbjective reality. However, the fundamental underpinning 

of knowledge and theory lies in our perception of reality 

itself. The old cliche, “you don’t know what you have 

until you lose it,” is a perspective from which we can 

evaluate that which preceded as well as the threshold of 

new thought. A construction of reality is fundamental, 

yet particular to the temporal context. I propose to 

explore these issues and their relationship to judgement 

and decision making processes in design. The approach 

will be essentially pluralistic.



PART ITI 

The uncertainty of the historical present is coupled with 

a hope for the future. For many architects the future 

holds their vision and inspiration. The future is, after 

all, the horizon we travel toward. Man is now expanding 

this horizon to space and other planets with alternative 

environments. Part II will explore architecture as 

atmosphere, landscape and dwellings through a collection 

of paintings free of the constraints of existing 

technology and theory. Architecture must first exist in 

the mind and heart before it can come into being.
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INTRODUCTION 

Many people are concerned about the education of an 

architect. Information is available on educational models, 

teaching goals and the aspirations of architectural 

education. Much rhetoric also is available on architectural 

theory and practice. However, little feedback is available 

from students about architectural education and the 

relationship of the student to the educational and practice 

models. This thesis addresses the educational model at the 

College of Architecture, Virginia Polytechnic Institute and 

State University. Accordingly, this thesis is written from 

the perspective of a former student who has been through the 

educational process, is a licensed and practicing architect, 

and is now making the transition to teacher. This thesis 

represents my position and addresses itself to the following 

problem: 

PREMISE 

It is apparent many students do not understand the 

purpose or relevance of educational objectives as they relate 

to architectural practice. While these students may perform 

well within the sheltered educational environment, their 

design method fails them in actual practice. It has been 

observed that students who most benefit from the educational 

and practice experiences are able to adapt both to their own 

operational construct. In this sense students, wha see



architectural education as a break from past experience or 

practice as a break from the educational experience, become 

cynical and skeptical of both. The conflict becomes a 

stumbling block and obstacle to them when dealing with 

design. It is important the education and practice 

experiences be seen as an addition to, not a change in, the 

student’s own cognitive construct. 

I believe this problem stems from the educational model 

teaching architectural design as a formal visual-spatial 

language of systematic translations as opposed to a natural 

interpretive process inherent to mankind. Also, students 

graduate without understanding the objectives of design 

education and their relevance to architectural practice. The 

resulting conflicts and confusion undermine a student’s 

natural sensibilities. 

BACKGROUND CAUSES 

By the time the student enters college to begin 

education as an architect, a verbal and visual way of 

thinking inherent to culture is in place. We may call a way 

of thinking, which is the student’s cognitive map, a 

process. This process is not self-consciocus. This is the 

natural language not consciously formalized but used 

instinctively by the student. Depth perception, three 

dimensional mobility, proportion and spatial awareness are 

all visual-spatial perception judgements we use every day.



Architectural education teaches a student a formal visual- 

spatial language. Architectural education formalizes 

perceptions into a self-conscious language with a rigid 

order. The order is the rationalization of architectural 

phenomenon into a systematic and coherent body of knowledge. 

In conjunction, a deliberative method of design is taught. 

To the student this represents what must be obtained and 

digested. For the student architectural education creates a 

lacuna of past visual-spatial experience. In its often 

intellectualized and abstracted form, the formalized language 

is seen as different from its origins. 

A strange new world is created in which the visual- 

spatial world of architecture becomes a translation. The 

translation marks the break. What was previously an 

unconscious process of thought becomes a very self-conscious, 

deliberate and abstracted method. In this environment the 

student assumes the need for rational and self-consistent 

explanations to defend design decisions characteristic of a 

mechanistic way of thinking. Inflexibility and determinism 

manifest themselves and often block creative solutions. "To 

translate a theory or world view into one’s own language is 

not to make it one’s own" (Kuhn, 1962). Thus, while the 

educational construct may fully persuade the student in the 

adoption and use of the translation method, it essentially 

will remain a foreign language.



Exacerbating this situation is a student’s 

indoctrination to the intellectual and spiritual mysticism of 

great works of architecture. The spiritual essence, which is 

a noble goal to attain, is lost when the student believes he 

can premeditate a great work of architecture. Great works of 

architecture are often not formal, not intellectual, not 

completely rational or premeditated. They occur without 

presupposition from the direct necessity of “being"™ and 

craftsmanship in expression. 

“Art critics talk about theories of art, artists talk 

about where you can buy good turpentine” (Ehrenzweig, 1967). 

The current condition of architectural education is more 

likely to produce critics than architects seizing the 

opportunities and alternatives available to them. The formal 

rhetoric of visual-spatial language encourages a student to 

break with previous experience. In addition the student is 

introduced to architecture as a translation imbued with 

prescriptive meanings and symbols. Within the sheltered 

educational environment, the self-consistent and rational 

method of translation may function well and produce strong 

work. But when the student moves on to the practice 

environment, this laborious method fails. The student is 

severed from his adopted operational model and the supporting 

environment that made his work feel effective and meaningful. 

The net result is a student who resents his education 

and abandons it in cynicism or believes his education and



tries to convert employers and ciients. Both are in conflict 

with an effective and operational view of architecture. Each 

rejects pre-design experiences as being too akin to the 

practice model but finds the educational model inoperable 

outside the educational environment. These reactions derive 

from a self-conscious, fixed determinism in thinking. This 

is counter-productive and attributable to conflicting 

experiences within the individual’s cognitive construct. 

I am uncertain whether this problem can be fully abated 

as every school teaches from a particular paradigm. Perhaps 

this is necessary to effectively teach a body of knowledge. 

But in a creative profession, the student should be made 

aware that he is a protege of a certain school of thought. A 

student who is aware of this is free to agree or disagree 

with the school’s paradigm. An unaware student may accept in 

ignorance the paradigm only to later find it conflicts with 

his own experiences and beliefs. This conflict may 

immobilize his ability to act and also may effectively block 

creativity. Perhaps this is what was meant by a wise 

professor who said, “Don’t let your education get in the way 

of learning." 

RECOMMENDATIONS 

I believe the following three recommendations should be 

implemented in order to help students overcome the problems 

generated by the educational model.



One: It is desirable that a student not abandon prior 

experience to adopt the translation process of the 

educational model abstracted from architecture. Architectural 

education is an abstraction from both theory and practice. A 

student needs to see his architectural education as an 

addition to, not change in, his pre-existing visual-spatial 

perception. When a person can think and act in his own 

language, without the necessity of translation, he is closer 

to becoming one with his topic. The experience. is similar to 

the following: 

You are, shall we say, dancing with a partner. For 

most of the dance you are on your usual level of skill 

doing very well or not so well, enjoying it more or 

less. During this time your usual consciousness is in 

operation-~-you are in your usual mode of being--and you 

are consciously aware, to one degree or another, of how 

well you are doing, of how well and what others are 

doing, of the length of time you have been dancing, how 

much time is left in the evening, your partner’s 

attitudes toward you, of other people’s reactions to 

you, your level of fatigue, whether or not you would 

like to sit down for a while, your own anxieties or 

pride about how you look, and a variety of other 

thoughts, feelings, self-observations. Suddenly, for 

no apparent reason to you, the situation shifts. For 

a period, longer of shorter, you give up all these 

awarenesses. For this time you simply are dancing; you, 

the music, your partner, and even the others on the 

floor become one, smooth-functioning, fluid unit. You 

are, during this period, not even aware it is different, 

since this awareness would bring us back to the previous 

state of self-observation and comparisons. You are only 

aware of it afterward. During this time you dance far 

better than you usually do, you do not lose the beat of 

the music, step on your partner’s toe, or bump into 

other people ‘LeShan, 1976). 

Making architecture a formal visual-spatial language 

requiring translation removes it from its vital roots.



The student should understand that the self-conscious system 

necessary in translation can become a hindrance to effective 

design decisions. 

All visual-spatial phenomena are a perceptual issue. 

The study of perception will help a student realize visual- 

spatial judgements are a natural occurrence in which his 

individual interpretation of phenomena is valid. In this way 

a student is sensitized to his visual-spatial experiences. 

He learns that, from the many viable alternatives, his 

preferred view, his intrinsic way of seeing or his choice 

describes his position. See the nature of perception, 

Appendix A. 

Two: Architectural theory is laden with prescriptions. 

Many students are of the misconception that in architecture 

theory prescribes experience. The belief arises that a 

position in architecture is a rigid, coherent and inflexible 

manifesto that must be lived up to. Theory does not 

prescribe experience but describes prior experience. 

Theories are not valid or invalid; they are useful or not 

useful. 

To dispel the myth that theory prescribes experience, a 

student should be encouraged to develop a pluralism of 

solutions to a particular tangible problem. This should help 

him see problems as opportunities, with himself as the 

originator of many alternatives. This should also discourage 

a self-conscious and reductionist approach to design.



The student should be helped to understand that each 

alternative, however distinct, derives from him and his way 

of seeing. It should be made clear that the body of work 

need not be stylistically consistent and that the student is 

the sole source of coherence. From each alternative valuable 

experience may be gained and the most pleasing alternative 

may be chosen. In the long term recognizable patterns may 

emerge and contribute to a student’s own theory development. 

It should be remembered that theories evolve or change 

dependent upon the temporal context. See the nature of 

reality, Appendix B. 

Three: Currently the architecture student arrives at 

the Foundation Design Lab at Virginia Polytechnic Institute 

and State University prepared to receive the knowledge of his 

“chosen profession." This is to be expected. The current 

teaching practice is to confront the student with a series of 

abstract problems for which a creative solution must be 

produced. A student’s solution may be discussed, but the 

intent, purpose and relevance of the assignment is rarely 

explained. Without this knowledge the experience is of 

little benefit. As a result, many students do not understand 

their Foundation Design Lab experience. 

It should be explained to the student that abstract 

problems foster creativity by forcing him into an unfamiliar 

Situation requiring a novel or creative solution. Because 

the problems are abstract, and no "ready-made" solutions



10 

exist for the student to draw upon, the resulting solutions 

are usually creative. The student should be shown how the 

conditions of the assignments prescribe creative behavior so 

they can learn the valuable lesson of initiating their own 

creativity. As Anton Ehrenzweig (1967) said, “Students who 

are not aware of this do not accept the result as their own 

achievement, because they did not really know what had 

happened to them and could gain nothing.” 

Many students are able to think creatively about an 

abstract problem but are unable to relate this experience to 

tangible problem solving. This is because the abstract 

assignment is a world without real consequences. This is why 

it is important to discuss and explain the intent, purpose 

and relevance of each assignment. For example, an assignment 

May be given to create a three dimensional object from one 

sheet of paper, 10 inches by 10 inches, by only using 

vertical cuts and folds. The teacher may be thinking this 

assignment teaches economy and nature of material and the 

effects of two simple rules in the production of an object of 

architectural interest. The teacher may further think this 

assignment relates to the economic, material constraints of 

architectural practice. The teacher’s explanation gives 

meaning, purpose, relevance and consequence to an otherwise 

abstract experience. In this way the experience may be 

related to tangible problem solving. It is the teacher’s 

responsibility to state the intent of assignments,
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demonstrate their relevance and help the student integrate 

the experience into his own framework. See the nature of 

creativity, Appendix C 

CONCLUSIONS 

A way of thinking is inherent in each individual based 

on previous experience and assimilated through culture, 

language and tradition. Consciousness establishes a 

cognitive map which evaluates and judges ideas, concepts and 

ideologies. This represents our concept cf reality--a non 

self-conscious way of seeing and thinking of the world. When 

things fit this cognitive map we experience understanding; 

when they don’t we experience confusion and anxiety. A 

student must come to realize that the act of cognition, while 

not self-conscious, inherently gives order to the world. As 

Louis Kahn said, “Order is!” The student’s way of seeing and 

thinking need not be made self-conscious to be effective. If 

design is made self-conscious through the system of 

translation, then only through the self-conscious study of 

perception and reality can the blind spot to the intrinsic 

sensiblities of the student be renoved. See Appendixes A, B, 

and C. 

The anxiety felt by graduates of the current educational 

model is not attributable to normal design doubts and fears. 

It may be best described as catastrophic anxiety created when 

one is confronted with a conflicting world view. (See p 38).
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An architecture student who believes he must learn a method 

of seeing and thinking particular to architects finds he has 

adopted a lacuna paralyzing his ability to act on his own 

imagination and experience. [It is only a student’s 

reaffirmation of his personal construct and operational 

reality that removes the blind spot and resolves the 

conflict. From this validation comes the confidence to see 

and act on his own interpretation of the world. 

We continue to think of enlightenment as something to 

“achieve” when it is really something to "experience." 

As long as we frantically struggle for enlightenment, 

we will continue to resist the natural rhythm of the 

unfolding process and slide farther away from the 

enlightenment we seek (Rifkin, 1980).
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APPENDIX A 

THE NATURE OF PERCEPTION 

Through the study of perception a student comes to 

realize that no objective ways of interpreting phenomenon 

exist. There is no right or wrong way of seeing the world. 

One phenomenon may be perceived many ways. However, a 

person’s construct of reality creates a predisposition for 

one view in favor of another. The student must rely on his 

own interpretation. 

17
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THE NATURE OF PERCEPTION 

By nature, human beings rely on perception to explore 

the world around them. Because we see ourselves apart from 

objects and phenomenon, we believe there must be some 

objective knowledge to be obtained from them. This is the 

goal to which science attains. But is it reasonable to 

assume the world around us has objective “truths” to be 

discovered? Does a role exist between the observer and the 

observed? Does our role as observer inexplicably alter that 

relationship, and is it integral to the act of perception? 

How do we perceive chaos and order? 

Dictionary (1975), is “consciousness; a result of perceiving; 

observation; a mental image; concept; awareness of the 

elements of an environment through physical sensation...” 

Our contact with the world comes through the act of 

perception. For a full understanding of perception it is 

necessary to briefly discuss the idea of objectivity. 

Concepts for an objective way to evaluate our 

surrounding world began as early as 600 BC with Plato. Plato 

believed there were ideal forms and the world in which we 

live is an aberration of them. Thus, the idea was born that 

objects existed independent of our perception and that some 

ideal absolute form exists somewhere. During the centuries 

that religion dominated man’s thought, it was believed these
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forms were held in the mind of God. However, in the early 

1600s Bacon and Descartes led the way toward the belief that 

the world was an automaton or great machine whose secrets 

could be known. They in turn laid the foundations for 

objectivity via mathematics and scientific method. 

Objectivity, it was believed, would make it possible to 

know with certainty the “truth” about an object or 

phenomenon. To be objective meant that “truths” could be 

known without the distortion of personal interpretation. It 

was further believed that an object’s or phenomenon’s 

corresponding rules and laws could be derived and could 

depict the object accurately, in and of itself. They were 

thus considered absolutes. Ever since, objectivity has been 

the aim of scientific practice. 

Since the objective perspective attempts to eliminate 
subjectivity in order to get at the object as it is in 

itself, it is a perspective held by all the sciences 
(Watson, 1985). 

Thus armed, scientists carefully document the 

observations of experiments and verify them through faithful 

replication. Through these efforts they attempt to remove 

personal reflections and feelings and hope to reveal 

something immutable about the object or phenomenon in 

itself. Today, the majority of the scientific community is 

still engaged in this way of thinking. Confusion arises if 

one questions whether to verify a phenomenon is to validate 

it. The question of objectivity has been a popular source
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of contention both in and out of the scientific community and 

the heart of the matter lies in our perception. 

To polarize this debate let us look at the behavioral 

sciences. For Sigmond Freud the purpose of objective 

(scientific) thinking "is to arrive at correspondence with 

reality--that is to say, with what exists outside us and 

independently of us“ (Watson, 1985). On the other hand 

' Freud’s one time student and equally respected associate, 

Carl Gustav Jung, said, --.-one of the chief factors 

responsible for psychological mass-mindedness is scientific 

rationalism, which robs the individual of his foundations and 

his dignity” (Jung, 1957). What is there to be gleaned from 

these two experts’ conflicting views? Let us lock further by 

means of Gestalt psychology’s investigations into perception. 

Gestalt psychologists have made startling advances that 

give us insight into perception. One Gestalt psychologist, 

Edgar Rubin, produced drawings experimenting with perception 

in figure-ground relationships. He developed drawings where 

it is possible to perceive two variations. For example, in 

figure A, it is possible to see either two faces or a vase. 

The interpretation is dependent upon which portion is seen as 

the figure. The remainder becomes the ground. Rubin found 

it possible to sequentially switch the figure-ground 

relationship by conscious effort; however, he noted it is not 

possible to see both figures simultaneously. To shift from 

the faces to the vase or vice versa the mind must reorganize
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�w�h�a�t� �t�o� �s�e�e�.� �O�t�h�e�r� �e�x�p�e�r�i�m�e�n�t�s�,� �s�u�c�h� �a�s� �N�e�c�k�e�r ��s� �c�u�b�e�s� 

 ��f�i�g�u�r�e� �B�)�,� �B�o�r�i�n�g ��s� �y�o�u�n�g� �g�i�r�l�/�o�l�d� �h�a�g� �(�f�i�g�u�r�e� �©�)�,� �a�n�d� 

�J�a�s�t�r�o�w ��s� �d�u�c�k�/�r�a�b�b�i�t� �(�f�i�g�u�r�e� �D�)�,� �c�o�n�f�i�r�m�e�d� �t�h�a�t� �s�e�n�s�o�r�y� 

�p�e�r�c�e�p�t�i�o�n� �i�s� �d�e�p�e�n�d�e�n�t� �o�n� �c�o�g�n�i�t�i�v�e� �s�t�r�u�c�t�u�r�e�s�.� �(�B�u�r�k�e�,� 

�1�9�8�5�,� �G�r�e�g�o�r�y�,� �1�9�7�0�)�.� 

�A� �c�l�a�s�s�i�c� �e�x�a�m�p�l�e� �o�f� �o�u�r� �m�i�n�d ��s� �a�b�i�l�i�t�y� �t�o� �s�t�r�u�c�t�u�r�e� �a� 

�r�e�c�o�g�n�i�z�a�b�l�e� �o�b�j�e�c�t� �o�u�t� �o�f� �v�i�r�t�u�a�l� �c�h�a�o�s� �i�s� �s�e�e�n� �i�n� 

�f�i�g�u�r�e� �E�.� �A�l�t�h�o�u�g�h� �w�e� �i�n�i�t�i�a�l�l�y� �s�e�e� �c�h�a�o�t�i�c� �b�l�o�b�s�,� �o�u�r� �m�i�n�d�,� 

�s�e�e�k�i�n�g� �o�r�d�e�r� �i�n� �a� �r�e�c�o�g�n�i�z�a�b�l�e� �a�n�d� �m�e�a�n�i�n�g�f�u�l� �i�m�a�g�e�,� �q�u�i�c�k�l�y� 

�c�o�n�s�t�r�u�c�t�s� �t�h�e� �d�a�l�m�a�t�i�o�n� �(�B�u�r�k�e�,� �1�9�8�5�)�.� �T�h�i�s� �i�m�a�g�e� �i�s� 

�c�o�n�s�t�r�u�c�t�e�d� �b�y� �o�u�r� �m�i�n�d ��s� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e� �i�n� �s�e�l�e�c�t�i�n�g� �a� �f�o�r�m� 

�t�o� �g�i�v�e� �o�r�d�e�r�.� �S�a�l�v�a�d�o�r� �D�a�l�i� �u�s�e�d� �t�h�i�s� �p�r�i�n�c�i�p�l�e� �t�o� 

�s�t�r�u�c�t�u�r�e� �m�a�n�y� �o�f� �h�i�s� �p�a�i�n�t�i�n�g�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �f�i�g�u�r�e� �F� �i�s� 

�f�r�o�m� �a� �p�o�r�t�i�o�n� �o�f� �D�a�l�i ��s� �M�a�t�a�d�o�r� �p�a�i�n�t�i�n�g�.� 

�R�.�L�.� �G�r�e�g�o�r�y� �(�1�9�7�0�)� �s�a�i�d�,�  ��T�h�e� �s�a�m�e� �d�a�t�a� �c�a�n� �a�l�w�a�y�s� 

 ��m�e�a�n �� �a�n�y� �o�f� �s�e�v�e�r�a�l� �a�l�t�e�r�n�a�t�i�v�e� �o�b�j�e�c�t�s�. �� �W�h�a�t� �d�o�e�s� �h�e� 

�m�e�a�n� �b�y� �t�h�i�s� �s�t�a�t�e�m�e�n�t�?� �P�e�r�c�e�p�t�i�o�n� �i�s� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� 

�M�m�i�n�d ��s� �a�b�i�l�i�t�y� �t�o� �c�o�n�s�t�r�u�c�t� �a�n�d� �c�h�o�o�s�e� �w�h�i�c�h� �a�l�t�e�r�n�a�t�i�v�e� �v�i�e�w� 

�w�i�l�l� �d�o�m�i�n�a�t�e�.� �O�u�r� �m�i�n�d ��s� �s�t�r�u�c�t�u�r�e� �i�n�t�e�r�p�r�e�t�s� �p�e�r�c�e�p�t�u�a�l� 

�d�a�t�a� �t�o� �p�r�o�d�u�c�e� �a� �m�e�a�n�i�n�g�f�u�l� �p�e�r�s�o�n�a�l� �c�o�n�s�t�r�u�c�t�.� �T�h�i�s� 

�p�r�o�c�e�s�s�i�n�g� �o�f� �t�h�e� �w�o�r�l�d� �a�r�o�u�n�d� �u�s� �i�s� �s�o� �s�m�o�o�t�h�,� �i�t� �i�s� 

�p�e�r�f�o�r�m�e�d� �w�i�t�h�o�u�t� �s�e�l�f�-�a�w�a�r�e�n�e�s�s�.� �T�h�e� �a�s�s�u�m�p�t�i�o�n�s� �w�e� �m�a�k�e
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�f�o�r�m� �o�u�r� �o�p�e�r�a�t�i�o�n�a�l� �w�o�r�l�d� �v�i�e�w�.� �I�n� �t�h�i�s� �w�a�y�,� �o�u�r� 

�p�e�r�c�e�p�t�i�o�n�s� �a�r�e� �g�i�v�e�n� �o�r�d�e�r� �a�n�d� �m�e�a�n�i�n�g�.� 

�A�m�b�i�g�u�i�t�y� �i�s� �p�e�r�c�e�i�v�e�d� �u�n�t�i�l� �a� �s�u�i�t�a�b�l�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� 

�i�s� �d�e�v�e�l�o�p�e�d� �t�o� �b�r�i�n�g� �i�t� �w�i�t�h�i�n� �t�h�e� �r�e�a�l�m� �o�f� �o�u�r� �c�o�n�s�t�r�u�c�t�.� 

�A�n�y�o�n�e� �w�h�o� �h�a�s� �h�a�d� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f� �s�e�e�i�n�g� �o�r� �r�e�a�d�i�n�g� 

�s�o�m�e�t�h�i�n�g� �t�h�a�t� �s�e�e�m�e�d� �u�n�i�n�t�e�l�l�i�g�i�b�l�e� �a�t� �t�h�e� �t�i�m�e�,� �o�n�l�y� �t�o� 

�d�i�s�c�o�v�e�r� �s�e�v�e�r�a�l� �m�o�n�t�h�s� �o�r� �y�e�a�r�s� �l�a�t�e�r� �i�t� �w�a�s� �p�e�r�f�e�c�t�l�y� 

�c�l�e�a�r�,� �h�a�s� �e�x�p�e�r�i�e�n�c�e�d� �t�h�i�s� �t�r�a�n�s�i�t�i�o�n�.� �"�A� �p�e�r�s�o�n� �c�h�o�o�s�e�s� 

�.� �f�o�r� �h�i�m�s�e�l�f� �t�h�a�t� �a�l�t�e�r�n�a�t�i�v�e� �i�n� �a� �d�i�c�h�o�t�o�m�i�z�e�d� �c�o�n�s�t�r�u�c�t� 

�t�h�r�o�u�g�h� �w�h�i�c�h� �h�e� �a�n�t�i�c�i�p�a�t�e�s� �t�h�e� �g�r�e�a�t�e�r� �p�o�s�s�i�b�i�l�i�t�y� �f�o�r� 

�e�x�t�e�n�s�i�o�n� �a�n�d� �d�e�f�i�n�i�t�i�o�n� �o�f� �h�i�s� �s�y�s�t�e�m!"� �(�K�e�l�l�y�,� �1�9�5�5�)�.� 

�E�v�e�r�y� �a�c�t� �o�f� �p�e�r�c�e�p�t�i�o�n� �c�r�e�a�t�e�s� �a�l�t�e�r�n�a�t�i�v�e�s� �w�h�i�c�h� �w�e� 

�m�u�s�t� �i�n�t�e�r�p�r�e�t� �a�n�d� �c�h�o�o�s�e�.� �M�.�C�.� �E�s�c�h�e�r� �w�a�s� �a�n� �a�r�t�i�s�t� �w�h�o� 

�u�s�e�d� �t�h�i�s� �p�r�i�n�c�i�p�l�e� �t�o� �g�i�v�e� �c�o�m�p�l�e�x�i�t�y� �a�n�d� �v�i�s�u�a�l� �i�n�t�e�r�e�s�t� �t�o� 

�h�i�s� �w�o�r�k�.� �(�s�e�e� �f�i�g�u�r�e� �F�)� �E�s�c�h�e�r� �j�u�x�t�a�p�o�s�e�s� �a�l�t�e�r�n�a�t�i�v�e� �v�i�e�w�s� 

�S�o� �n�o� �p�a�r�t�i�c�u�l�a�r� �v�i�e�w� �d�o�m�i�n�a�t�e�s� �(�E�r�n�s�t�,� �1�9�7�6�,� �A�b�r�a�m�s� �1�9�7�1�)�.� 

�P�e�r�c�e�p�t�i�o�n� �i�s� �a�l�s�o� �a�f�f�e�c�t�e�d� �b�y� �o�u�r� �s�p�a�t�i�a�l� �a�n�d� �t�e�m�p�o�r�a�l� 

�c�o�n�t�e�x�t�.� �I�n� �R�u�d�o�l�f� �A�r�n�h�e�i�m ��s� �(�1�9�6�6�)� �b�o�o�k�,� �T�o�w�a�r�d� �A� �a�p� �e�e�n�s� �e�e� �a� �e�e� �o�e� 

�.�.�-�-�t�h�e� �t�e�m�p�o�r�a�l� �c�o�n�t�e�x�t� �i�n�f�l�u�e�n�c�e�s� �t�h�e� �w�a�y� �a� �p�h�e�n�o�m�e�n�o�n� 
�i�s� �p�e�r�c�e�i�v�e�d�.� �A�n� �o�b�j�e�c�t� �l�o�o�k�s� �b�i�g� �o�r� �s�m�a�l�l� �d�e�p�e�n�d�i�n�g� �o�n� 
�w�h�e�t�h�e�r� �i�t� �i�s� �s�e�e�n�,� �s�p�a�t�i�a�l�l�y�,� �i�n� �t�h�e� �c�o�m�p�a�n�y� �o�f� �s�m�a�l�l�e�r� 
�o�r� �l�a�r�g�e�r� �o�b�j�e�c�t�s�.� �T�h�e� �s�a�m�e� �i�s� �t�r�u�e� �f�o�r� �t�h�e� �t�e�m�p�o�r�a�l� 
�c�o�n�t�e�x�t�.� �T�h�e� �b�u�i�l�d�i�n�g�s� �o�f� �a� �m�i�d�d�l�e�-�s�i�z�e�d� �t�o�w�n� �l�o�o�k� �t�a�l�l� 
�t�o� �a� �f�a�r�m�e�r�,� �s�m�a�l�l� �t�o� �a� �N�e�w� �Y�o�r�k�e�r�,� �a�n�d� �c�o�r�r�e�s�p�o�n�d�i�n�g�l�y� 
�t�h�e�i�r� �e�x�p�r�e�s�s�i�o�n� �d�i�f�f�e�r�s� �f�o�r� �t�h�e� �t�w�o� �o�b�s�e�r�v�e�r�s�.� 
�M�o�z�a�r�t ��s� �m�u�s�i�c� �m�a�y� �a�p�p�e�a�r� �s�e�r�e�n�e� �a�n�d� �c�h�e�e�r�f�u�l� �t�o� �a� 
�m�o�d�e�r�n� �l�i�s�t�e�n�e�r�,� �w�h�o� �p�e�r�c�e�i�v�e�s� �i�t� �i�n� �t�h�e� �t�e�m�p�o�r�a�l� 
�c�o�n�t�e�x�t� �o�f� �t�w�e�n�t�i�e�t�h�-�c�e�n�t�u�r�y� �m�u�s�i�c�,� �w�h�e�r�e�a�s� �i�t� �c�o�n�v�e�y�e�d� 
�t�h�e� �e�x�p�r�e�s�s�i�o�n� �o�f� �v�i�c�l�e�n�t� �p�a�s�s�i�o�n� �a�n�d� �d�e�s�p�e�r�a�t�e� 
�s�u�f�f�e�r�i�n�g� �t�o� �h�i�s� �c�o�n�t�e�m�p�o�r�a�r�i�e�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� �t�h�e� �m�u�s�i�c� 
�t�h�e�y� �k�n�e�w�.� �S�u�c�h� �e�x�a�m�p�l�e�s� �d�o� �n�o�t� �d�e�m�o�n�s�t�r�a�t�e� �t�h�a�t� �t�h�e�r�e
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�i�s� �n�o� �i�n�t�r�i�n�s�i�c� �c�o�n�n�e�c�t�i�o�n� �b�e�t�w�e�e�n� �p�e�r�c�e�p�t�u�a�l� �p�a�t�t�e�r�n�s� 
�a�n�d� �t�h�e� �e�x�p�r�e�s�s�i�o�n� �t�h�e�y� �c�o�n�v�e�y�,� �b�u�t� �s�i�m�p�l�y� �t�h�a�t� 
�e�x�p�e�r�i�e�n�c�e�s� �m�u�s�t� �n�o�t� �b�e� �e�v�a�l�u�a�t�e�d� �i�n� �i�s�o�l�a�t�i�o�n� �f�r�o�m� 
�t�h�e�i�r� �s�p�a�t�i�a�l� �a�n�d� �t�e�m�p�o�r�a�l� �w�h�o�l�e�-�c�o�n�t�e�x�t�.� 

�T�h�e� �i�m�p�o�r�t�a�n�t� �p�o�i�n�t� �o�f� �t�h�i�s� �p�a�s�s�a�g�e� �i�s� �t�h�a�t� �n�o� �i�n�t�r�i�n�s�i�c� 

�u�n�c�h�a�n�g�i�n�g� �p�e�r�c�e�p�t�i�o�n� �e�x�i�s�t�s� �f�o�r� �a� �g�i�v�e�n� �p�h�e�n�o�m�e�n�o�n�.� �R�a�t�h�e�r�,� 

�t�h�e� �p�h�e�n�o�m�e�n�o�n� �i�s� �r�e�i�n�t�e�r�p�r�e�t�e�d� �b�y� �e�a�c�h� �s�u�c�c�e�s�s�i�v�e� �t�i�m�e� �a�n�d� 

�c�o�n�t�e�x�t� �a�n�d� �u�l�t�i�m�a�t�e�l�y� �b�y� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l�.� �H�o�w� �c�a�n� �t�h�i�s� 

�o�c�c�u�r� �u�n�l�e�s�s� �w�e� �c�o�n�c�u�r� �t�h�a�t� �o�u�r� �p�e�r�c�e�p�t�i�o�n� �i�s� �i�n�t�e�r�a�c�t�i�v�e� �a�n�d� 

�i�n�t�e�r�p�r�e�t�i�v�e� �o�f� �p�h�e�n�o�m�e�n�o�n�?� �A�r�t� �a�n�d� �a�r�c�h�i�t�e�c�t�u�r�e� �r�e�f�l�e�c�t� �t�h�e� 

�s�p�a�t�i�a�l� �a�n�d� �t�e�m�p�o�r�a�l� �v�a�l�u�e�s� �i�n� �w�h�i�c�h� �t�h�e�y� �a�r�e� �c�r�e�a�t�e�d�.� 

�D�e�s�i�g�n� �o�f� �n�e�c�e�s�s�i�t�y� �r�e�p�r�e�s�e�n�t�s� �a�n� �i�n�d�i�v�i�d�u�a�l ��s� �s�p�a�t�i�a�l�-� 

�t�e�m�p�o�r�a�l� �v�a�l�u�e�s�.� �T�h�e�s�e� �p�e�r�c�e�p�t�u�a�l� �v�a�l�u�e�s� �m�a�y� �b�e� �e�x�p�a�n�d�e�d� �b�y� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �e�x�p�e�r�i�e�n�c�e�.� 

�B�e�c�a�u�s�e� �w�e� �c�a�n�n�o�t� �e�s�c�a�p�e� �o�u�r� �p�e�r�c�e�p�t�i�o�n�s�,� �a� �t�o�t�a�l�l�y� 

�o�b�j�e�c�t�i�v�e� �p�o�s�i�t�i�o�n� �i�s� �n�o�t� �d�e�f�e�n�s�i�b�l�e�.� �T�h�e� �r�o�l�e� �o�f� �o�b�s�e�r�v�e�r� 

�a�n�d� �o�b�s�e�r�v�e�d� �i�s� �p�a�r�t�i�c�i�p�a�t�o�r�y�,� �a�n�d� �e�a�c�h� �p�l�a�y�s� �a� �r�e�c�i�p�r�o�c�a�l� 

�a�n�d� �i�n�t�e�g�r�a�t�e�d� �r�o�l�e�.� 

�I�n� �c�l�a�s�s�i�c�a�l� �s�c�i�e�n�c�e� �o�f� �p�h�y�s�i�c�s� �t�h�i�s� �c�o�n�c�e�p�t� �w�a�s� �n�o�t� 

�w�e�l�l� �r�e�c�e�i�v�e�d� �w�h�e�n� �i�n�t�r�o�d�u�c�e�d� �i�n� �t�h�e� �e�a�r�l�y� �2�0�t�h� �c�e�n�t�u�r�y� �b�y� 

�A�l�b�e�r�t� �E�i�n�s�t�e�i�n� �w�h�o� �s�a�i�d�,�  ��I�t� �i�s� �t�h�e� �t�h�e�o�r�y� �t�h�a�t� �d�e�t�e�r�m�i�n�e�s� 

�w�h�a�t� �w�e� �c�a�n� �o�b�s�e�r�v�e�"� �(�R�h�o�d�e�s�,� �1�9�8�8�)�.� �T�h�i�s� �i�d�e�a� �w�a�s� �f�u�r�t�h�e�r� 

�e�x�p�o�u�n�d�e�d� �o�n� �b�y� �t�h�e� �p�h�y�s�i�c�i�s�t� �W�e�r�n�e�r� �H�e�i�s�e�n�b�e�r�g� �(�1�9�5�7�)� �w�h�o� 

�s�a�i�d�,�  ��W�e� �h�a�v�e� �t�o� �r�e�m�e�m�b�e�r� �t�h�a�t� �w�h�a�t� �w�e� �o�b�s�e�r�v�e� �i�s� �n�o�t� �n�a�t�u�r�e� 

�i�n� �i�t�s�e�l�f�,� �b�u�t� �n�a�t�u�r�e� �e�x�p�o�s�e�d� �t�o� �o�u�r� �m�e�t�h�o�d� �o�f� �q�u�e�s�t�i�o�n�i�n�g�. �� 

�M�o�s�t� �r�e�c�e�n�t�l�y�,� �i�t� �w�a�s� �r�e�s�t�a�t�e�d� �b�y� �J�a�m�e�s� �B�u�r�k�e� �(�1�9�8�5�)� �w�h�o� 

�s�a�i�d�,�  ��A�l�l� �o�b�s�e�r�v�a�t�i�o�n� �o�f� �t�h�e� �e�x�t�e�r�n�a�l� �w�o�r�l�d� �i�s�,� �t�h�e�r�e�f�o�r�e�,
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�t�h�e�o�r�y�-�l�a�d�e�n�.�" �� �S�e�e� �A�p�p�e�n�d�i�x� �B� �f�o�r� �a� �s�t�u�d�y� �o�f� �t�h�i�s� �t�o�p�i�c�.� 

�T�h�e� �e�v�i�d�e�n�c�e� �g�a�t�h�e�r�e�d� �i�n�d�i�c�a�t�e�s� �t�h�e� �c�o�g�n�i�t�i�v�e� �d�i�m�e�n�s�i�o�n� 

�o�f� �o�u�r� �a�b�i�l�i�t�y� �t�o� �p�e�r�c�e�i�v�e� �i�s� �i�n�e�s�c�a�p�a�b�l�e� �a�n�d� �c�l�o�u�d�e�d� �w�i�t�h� 

�p�e�r�s�o�n�a�l� �v�a�l�u�e�s�.� �A�l�t�h�o�u�g�h� �o�u�r� �e�y�e�s� �m�a�y� �r�e�c�e�i�v�e� �p�e�r�c�e�p�t�u�a�l� 

�s�t�i�m�u�l�i�,� �i�t� �i�s� �o�u�r� �m�i�n�d� �t�h�a�t� �s�e�e�s�.� �I�n� �e�f�f�e�c�t�,� �o�u�r� �m�i�n�d� 

�c�o�o�r�d�i�n�a�t�e�s� �o�u�r� �i�n�n�e�r� �c�o�g�n�i�t�i�v�e� �m�a�p� �w�i�t�h� �o�u�t�e�r� �p�e�r�c�e�p�t�i�o�n�s�.� 

�I�f� �w�e� �c�a�n�n�o�t� �f�i�n�d� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �c�o�g�n�i�t�i�v�e� �m�a�p� �f�o�r� 

�u�n�d�e�r�s�t�a�n�d�i�n�g�,� �t�h�e�n� �w�e� �p�e�r�c�e�i�v�e� �a�n�d� �e�x�p�e�r�i�e�n�c�e� �c�h�a�o�s�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �y�o�u� �a�r�e� �a�s�k�e�d� �t�o� �r�e�t�r�i�e�v�e� �a� �s�p�e�c�i�f�i�c� �i�t�e�m� �f�r�o�m� �t�h�e� 

�c�l�u�t�t�e�r� �o�n� �a�n� �a�s�s�o�c�i�a�t�e ��s� �d�e�s�k�.� �Y�o�u� �p�e�r�c�e�i�v�e� �t�h�e� �c�l�u�t�t�e�r� �a�s� 

�u�t�t�e�r� �c�h�a�o�s� �a�n�d� �s�e�a�r�c�h� �t�o� �f�i�n�d� �t�h�e� �i�t�e�m� �w�i�t�h�o�u�t� �s�u�c�c�e�s�s�.� 

�Y�o�u�r� �a�s�s�o�c�i�a�t�e�,� �h�o�w�e�v�e�r�,� �c�a�n� �r�e�t�r�i�e�v�e� �t�h�e� �i�t�e�m� �i�m�m�e�d�i�a�t�e�l�y�.� 

�Y�o�u� �a�n�d� �y�o�u�r� �a�s�s�o�c�i�a�t�e� �w�o�u�l�d� �d�e�s�c�r�i�b�e� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f� �t�h�i�s� 

�e�v�e�n�t� �d�i�f�f�e�r�e�n�t�l�y�.� �T�h�i�s� �e�x�a�m�p�l�e� �s�u�g�g�e�s�t�s� �c�o�g�n�i�t�i�v�e� �m�a�p�p�i�n�g� 

�h�a�s� �a� �g�r�e�a�t� �i�n�f�l�u�e�n�c�e� �o�n� �o�u�r� �p�e�r�c�e�p�t�i�o�n� �o�f� �o�r�d�e�r�.� 

�A�n� �e�x�p�e�r�i�m�e�n�t� �b�y� �G�e�o�r�g�e� �M�.� �S�t�r�a�t�t�o�n� �(�1�8�9�7�)� �c�o�n�f�i�r�m�s� �o�u�r� 

�s�t�r�o�n�g� �p�r�e�j�u�d�i�c�e� �t�o� �s�e�e� �t�h�e� �w�o�r�l�d� �a�s� �w�e� �e�x�p�e�c�t� �i�t�.� �I�n� �t�h�i�s� 

�e�x�p�e�r�i�m�e�n�t� �a� �p�e�r�s�o�n� �w�a�s� �g�i�v�e�n� �g�o�g�g�l�e�s� �w�i�t�h� �l�e�n�s�e�s� �t�h�a�t� 

�i�n�v�e�r�t�e�d� �i�m�a�g�e�s�.� �I�n�i�t�i�a�l�l�y� �e�v�e�r�y�t�h�i�n�g� �w�a�s� �s�e�e�n� �u�p�s�i�d�e� �d�o�w�n�,� 

�a�n�d� �t�h�e� �p�e�r�s�o�n ��s� �p�e�r�c�e�p�t�i�o�n� �w�a�s� �d�i�s�o�r�i�e�n�t�e�d�.� �H�o�w�e�v�e�r�,� �a�f�t�e�r� 

�w�e�a�r�i�n�g� �t�h�e� �g�o�g�g�l�e�s� �f�o�r� �a� �p�e�r�i�o�d� �o�f� �t�i�m�e�,� �t�h�e� �p�e�r�s�o�n ��s� �v�i�s�i�o�n� 

�r�e�v�e�r�t�e�d� �t�h�e� �i�m�a�g�e�s� �t�o� �t�h�e�i�r� �c�o�r�r�e�c�t� �o�r�i�e�n�t�a�t�i�o�n�.� �T�h�e� �f�i�e�l�d� 

�o�f� �v�i�s�i�o�n� �w�a�s� �c�o�r�r�e�c�t�e�d� �i�n� �t�h�e� �m�i�n�d� �b�y� �a� �p�r�e�v�i�o�u�s� �c�o�g�n�i�t�i�v�e� 

�m�a�p�.� 

�O�u�r� �e�x�p�e�r�i�e�n�c�e�s� �a�n�d� �e�x�p�e�c�t�a�t�i�o�n�s� �o�f� �p�e�r�c�e�p�t�u�a�l� �d�a�t�a� �d�o� 

�c�o�l�o�r� �t�h�e� �f�a�c�t�s�.� �P�e�r�c�e�p�t�i�o�n�s� �t�h�a�t� �l�i�e� �a�t� �t�h�e� �l�i�m�i�t�s� �o�f� �o�u�r



�c�o�g�n�i�t�i�v�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �s�e�e�m� �c�h�a�o�t�i�c�.� �T�h�i�s� �m�e�a�n�s� �b�o�t�h� �t�h�e� 

�c�o�n�c�e�p�t�s� �o�f� �c�h�a�o�s� �a�n�d� �o�r�d�e�r� �a�r�e� �c�o�g�n�i�t�i�v�e� �v�a�l�u�e�s� �o�f� 

�p�e�r�c�e�p�t�i�o�n� �g�e�n�e�r�a�t�e�d� �b�y� �u�s�.� �I�n�s�t�r�u�m�e�n�t�s� �a�n�d� �t�o�o�l�s� �e�x�p�a�n�d� �o�u�r� 

�l�i�m�i�t�e�d� �s�e�n�s�o�r�y� �b�o�u�n�d�a�r�i�e�s� �b�y� �b�r�i�n�g�i�n�g� �t�h�i�n�g�s� �t�o� �o�u�r� 

�p�e�r�c�e�p�t�i�o�n�.� �W�e� �m�u�s�t� �t�h�e�n� �i�n�t�e�r�p�r�e�t� �t�h�e�m�.� �R�u�d�o�l�f� �A�r�n�h�e�i�m� 

�p�o�s�t�u�l�a�t�e�s� �t�h�a�t� �t�h�e� �v�i�s�u�a�l� �a�r�t�s� �a�n�d� �c�o�g�n�i�t�i�v�e� �d�e�v�e�l�o�p�m�e�n�t� �a�r�e� 

�i�n�t�i�m�a�t�e�l�y� �t�i�e�d�.� �H�e� �s�a�y�s� �i�n� �t�h�e� �f�o�r�e�w�o�r�d� �t�o� �M�a�r�y� �H�e�n�l�e ��s� 

�M�o�r�e� �a�n�d� �m�o�r�e� �w�e� �c�o�m�e� �t�o� �a�p�p�r�e�c�i�a�t�e� �t�h�e� �g�a�t�h�e�r�i�n�g� �o�f� 
�s�e�n�s�o�r�y� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �a� �c�r�e�a�t�i�v�e� �p�r�o�c�e�s�s�.� �T�h�e� 
�c�a�p�a�c�i�t�i�e�s� �o�f� �t�h�e� �m�e�d�i�u�m� �g�r�o�w�,� �a�s� �t�h�e� �m�i�n�d� �g�r�o�w�s�.�.�.�a�n�d� 
�c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�i�s� �d�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� 
�t�h�e� �p�a�t�t�e�r�n�s� �i�n�v�e�n�t�e�d� �b�y� �m�a�n� �i�n�c�r�e�a�s�e�s� �w�i�t�h� �a�g�e�.� 

�T�h�e� �d�i�s�c�u�s�s�i�o�n� �t�h�u�s� �f�a�r� �i�l�l�u�s�t�r�a�t�e�s� �h�o�w� �w�e� �i�n�t�e�r�p�r�e�t� �t�h�e� 

�w�o�r�l�d� �o�f� �p�e�r�c�e�p�t�u�a�l� �d�a�t�a� �t�h�r�o�u�g�h� �o�u�r� �c�o�g�n�i�t�i�v�e� �c�o�n�s�t�r�u�c�t�.� �W�e� 

�w�i�l�l� �n�o�w� �e�x�p�l�o�r�e� �h�o�w� �o�u�r� �c�o�g�n�i�t�i�v�e� �c�o�n�s�t�r�u�c�t� �p�r�o�j�e�c�t�s� �i�t�s�e�l�f� 

�o�n�t�o� �t�h�e� �w�o�r�l�d�.� �P�i�c�a�s�s�o� �s�a�i�d�,�  ��I� �p�a�i�n�t� �a�s� �I� �t�h�i�n�k� �n�o�t� �a�s� �I� 

�s�e�e�"� �(�L�e�s�h�a�n� �a�n�d� �M�o�r�g�a�n�a�u�,� �1�9�8�2�)�.� �I�s� �i�t� �p�o�s�s�i�b�l�e� �t�h�a�t� �w�e� 

�e�x�e�r�t� �o�u�r� �p�r�e�c�o�n�c�e�p�t�i�o�n�s� �a�n�d� �a�s�s�u�m�p�t�i�o�n�s� �o�n�t�o� �t�h�e� �w�o�r�l�d�?� 

�A�s� �h�u�m�a�n� �b�e�i�n�g�s� �w�e� �a�r�e� �a�c�t�i�v�e� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�e� �w�o�r�l�d� 

�a�r�o�u�n�d� �u�s�.� �S�o�m�e�t�i�m�e�s� �t�h�i�s� �p�a�r�t�i�c�i�p�a�t�i�o�n� �t�a�k�e�s� �i�t�s� �f�o�r�m� �i�n� 

�s�e�l�f�-�f�u�l�f�i�l�l�i�n�g� �p�r�o�p�h�e�c�y�.� �S�e�l�f�-�f�u�l�f�i�l�l�i�n�g� �p�r�o�p�h�e�c�y� �i�s� �w�h�e�n� 

�o�u�r� �c�o�g�n�i�t�i�v�e� �c�o�n�s�t�r�u�c�t� �p�r�o�j�e�c�t�s� �i�t�s�e�l�f� �o�n� �p�h�e�n�o�m�e�n�o�n� �s�o� �w�e�,� 

�i�n� �e�f�f�e�c�t�,� �s�e�e� �w�h�a�t� �w�e� �p�r�e�d�i�c�t�e�d� �w�e� �w�o�u�l�d� �s�e�e�.� �O�b�j�e�c�t�i�v�e� 

�s�c�i�e�n�t�i�f�i�c� �m�e�t�h�o�d� �i�s� �n�o�t� �e�x�e�m�p�t� �f�r�o�m� �t�h�i�s� �c�o�n�d�i�t�i�o�n�.� �I�n�a� 

�c�a�s�e� �s�t�u�d�y� �s�u�p�p�o�r�t�i�n�g� �t�h�i�s�,� �1�2� �s�t�u�d�e�n�t�s� �o�f� �b�e�h�a�v�i�o�r�a�l� 

�p�s�y�c�h�o�l�o�g�y� �r�e�c�e�i�v�e�d� �a� �l�e�c�t�u�r�e� �a�b�o�u�t� �r�e�s�e�a�r�c�h� �s�a�i�d� �t�o� �h�a�v�e� 

�d�i�s�c�o�v�e�r�e�d� �l�e�a�r�n�i�n�g� �a�c�h�i�e�v�e�m�e�n�t� �i�n� �r�a�t�s� �t�o� �b�e� �d�i�r�e�c�t�l�y
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�a�t�t�r�i�b�u�t�a�b�l�e� �t�o� �s�e�l�e�c�t�i�v�e� �b�r�e�e�d�i�n�g�.� �T�h�e� �p�r�o�f�e�s�s�o�r� �t�h�e�n� 

�d�i�v�i�d�e�d� �t�h�e� �s�t�u�d�e�n�t�s� �i�n�t�o� �t�w�o� �g�r�o�u�p�s� �o�f� �s�i�x� �e�a�c�h�.� �E�a�c�h� �g�r�o�u�p� 

�r�e�c�e�i�v�e�d� �3�0� �r�a�t�s� �p�r�e�v�i�o�u�s�l�y� �b�r�e�d� �a�n�d� �t�r�a�i�n�e�d� �t�o�g�e�t�h�e�r� �f�o�r� �t�h�e� 

�p�u�r�p�o�s�e� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t�.� �T�h�e� �f�i�r�s�t� �g�r�o�u�p� �r�e�c�e�i�v�e�d� �r�a�t�s� 

�d�e�s�c�r�i�b�e�d� �a�s� �b�e�i�n�g� �s�e�l�e�c�t�i�v�e�l�y� �b�r�e�d� �f�o�r� �i�n�t�e�l�l�i�g�e�n�c�e�.� �T�h�e� 

�s�e�c�o�n�d� �g�r�o�u�p� �r�e�c�e�i�v�e�d� �r�a�t�s� �d�e�s�c�r�i�b�e�d� �a�s� �g�e�n�e�t�i�c�a�l�l�y� �i�n�f�e�r�i�o�r� 

�a�n�d� �u�n�i�n�t�e�l�l�i�g�e�n�t�.� �B�o�t�h� �g�r�o�u�p�s� �o�f� �s�t�u�d�e�n�t�s� �w�e�r�e� �t�h�e�n� �a�s�k�e�d� 

�t�o� �t�r�a�i�n� �t�h�e�i�r� �r�a�t�s� �t�o� �r�u�n� �t�h�e� �s�a�m�e� �m�a�z�e�.� �A�f�t�e�r� �f�i�v�e� �d�a�y�s� 

�t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �e�v�a�l�u�a�t�e� �t�h�e�i�r� �r�a�t�s�.� �T�h�e� �f�i�r�s�t� 

�g�r�o�u�p�,� �w�i�t�h� �s�u�p�p�o�s�e�d�l�y� �i�n�t�e�l�l�i�g�e�n�t� �r�a�t�s�,� �d�e�s�c�r�i�b�e�d� �t�h�e�i�r� �r�a�t�s� 

�p�o�s�i�t�i�v�e�l�y�-�-�a�s� �f�r�i�e�n�d�l�y�,� �i�n�g�e�n�i�o�u�s� �a�n�d� �i�n�t�e�l�l�i�g�e�n�t�.� �T�h�e�y� 

�a�l�s�o� �r�e�p�o�r�t�e�d� �h�a�n�d�l�i�n�g� �a�n�d� �p�l�a�y�i�n�g� �w�i�t�h� �t�h�e�i�r� �r�a�t�s�.� �T�h�e� 

�s�e�c�o�n�d� �g�r�o�u�p�,� �w�i�t�h� �s�u�p�p�o�s�e�d�l�y� �u�n�i�n�t�e�l�l�i�g�e�n�t� �r�a�t�s�,� �d�e�s�c�r�i�b�e�d� 

�t�h�e�i�r� �r�a�t�s� �n�e�g�a�t�i�v�e�l�y�-�-�a�s� �s�l�u�g�g�i�s�h� �a�n�d� �u�n�r�e�s�p�o�n�s�i�v�e�.� �T�h�e�y� 

�a�l�s�o� �r�e�p�o�r�t�e�d� �t�h�e�i�r� �n�e�g�a�t�i�v�e� �f�e�e�l�i�n�g�s� �a�n�d� �f�r�u�s�t�r�a�t�i�o�n�s� �t�o�w�a�r�d� 

�t�h�e� �r�a�t�s�.� �T�h�e� �r�a�t�s� �d�i�d� �i�n� �f�a�c�t� �p�e�r�f�o�r�m� �a�s� �e�a�c�h� �s�t�u�d�e�n�t� �g�r�o�u�p� 

�e�x�p�e�c�t�e�d�;� �t�h�o�u�g�h�,� �e�a�c�h� �g�r�o�u�p� �w�a�s� �g�i�v�e�n� �r�a�t�s� �o�f� �t�h�e� �s�a�m�e� 

�g�e�n�e�t�i�c� �b�a�c�k�g�r�o�u�n�d�.� �T�h�e� �e�x�p�e�r�i�m�e�n�t� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e� �w�a�y� 

�e�a�c�h� �g�r�o�u�p� �h�a�n�d�l�e�d� �t�h�e� �r�a�t�s�,� �b�a�s�e�d� �o�n� �t�h�e�i�r� �p�r�e�c�o�n�c�e�p�t�i�o�n�s� 

�a�n�d� �e�x�p�e�c�t�a�t�i�o�n�s�,� �l�i�t�e�r�a�l�l�y� �i�n�f�l�u�e�n�c�e�d� �t�h�e�i�r� �r�a�t�s �� 

�p�e�r�f�o�r�m�a�n�c�e�.� �(�W�a�t�z�l�a�w�i�c�k�,� �1�9�8�4�)� 

�I�t� �i�s� �e�v�i�d�e�n�t� �f�r�o�m� �t�h�i�s� �e�x�p�e�r�i�m�e�n�t� �a�n�d� �o�t�h�e�r�s� �l�i�k�e� �i�t� 

�t�h�a�t� �o�u�r� �i�n�f�l�u�e�n�c�e� �o�n� �t�h�e� �w�o�r�l�d� �a�r�o�u�n�d� �u�s� �i�s� �p�r�o�f�o�u�n�d�.� �O�u�r� 

�p�e�r�c�e�p�t�i�o�n�s� �a�r�e� �i�n�f�l�u�e�n�c�e�d� �b�y� �a� �c�o�m�p�l�e�x� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� 

�c�o�n�t�i�n�u�o�u�s�l�y� �d�e�v�e�l�o�p�e�d� �f�r�o�m� �b�i�r�t�h�.� �T�h�e� �e�x�p�e�r�i�m�e�n�t� �a�l�s�o� 

�i�n�f�e�r�s� �t�h�a�t� �w�h�i�l�e� �o�u�r� �t�h�o�u�g�h�t�s� �a�n�d� �t�h�e� �w�o�r�l�d� �a�r�o�u�n�d� �u�s� �a�r�e



�3�0� 

�i�n�t�e�r�a�c�t�i�v�e�,� �t�h�e� �w�a�y� �w�e� �s�e�e� �t�h�e� �w�o�r�l�d� �i�s� �a�s� �i�m�p�o�r�t�a�n�t� �a�s� �w�h�a�t� 

�w�e� �s�e�e�.� �F�u�r�t�h�e�r�,� �i�t� �s�u�g�g�e�s�t�s� �w�e� �m�a�y� �b�e�  ��b�l�i�n�d �� �t�o� �t�h�o�s�e� 

�t�h�i�n�g�s� �w�i�t�h�i�n� �o�u�r� �p�e�r�c�e�p�t�i�o�n� �w�e� �c�h�o�o�s�e� �n�o�t� �t�o� �s�e�e�.� �I�t� 

�s�u�g�g�e�s�t�s� �t�h�a�t� �o�u�r� �p�r�e�c�o�n�c�e�p�t�i�o�n�s� �a�n�d� �e�x�p�e�c�t�a�t�i�o�n�s� �l�e�a�v�e� �a� 

�w�h�o�l�e� �l�o�t� �o�f� �a�l�t�e�r�n�a�t�i�v�e�s� �e�d�i�t�e�d� �a�n�d� �u�n�e�x�p�l�o�r�e�d�.� 

�T�h�e� �r�a�t� �e�x�p�e�r�i�m�e�n�t�s� �e�x�p�o�s�e� �a�n�o�t�h�e�r� �a�s�p�e�c�t� �o�f� �p�e�r�c�e�p�t�i�o�n� 

�a�n�d� �t�h�e� �t�h�i�n�k�i�n�g� �b�e�h�i�n�d� �s�e�l�f�-�f�u�l�f�i�l�l�i�n�g� �p�r�o�p�h�e�c�y�.� �T�h�i�s� �i�s� 

�c�o�g�n�i�t�i�v�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n�.� �A� �f�i�x�e�d� �c�o�g�n�i�t�i�v�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� 

�i�s� �k�n�o�w�n� �a�s� �d�e�t�e�r�m�i�n�i�s�m�.� �I�f� �a� �p�e�r�s�o�n� �o�p�e�r�a�t�e�s� �f�r�o�m� �t�h�e� 

�a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �s�o�m�e�t�h�i�n�g� �i�s�  ��t�r�u�e�, �� �h�e� �w�i�l�l� �s�e�e� �a�n�d� �a�c�t� �i�n�a� 

�w�a�y� �t�h�a�t� �r�e�i�n�f�o�r�c�e�s� �t�h�a�t� �a�s�s�u�m�p�t�i�o�n�.� �B�y� �t�h�e� �e�x�a�m�p�l�e� �o�f� �t�h�e� 

�r�a�t�s� �w�e� �c�a�n� �u�n�d�e�r�s�t�a�n�d� �t�h�a�t� �e�a�c�h� �g�r�o�u�p� �o�f� �s�t�u�d�e�n�t�s� �b�e�l�i�e�v�e�d� 

�w�h�a�t� �t�h�e�y� �w�e�r�e� �t�o�l�d� �a�b�o�u�t� �t�h�e�i�r� �r�a�t�s� �a�n�d� �c�o�r�r�e�s�p�o�n�d�i�n�g�l�y� �s�a�w� 

�t�h�e�i�r� �r�a�t�s� �i�n� �t�h�a�t� �w�a�y�.� �T�h�e� �s�t�u�d�e�n�t�s� �h�a�d�,� �i�n� �e�f�f�e�c�t�,� �b�e�e�n� 

�c�o�n�t�r�o�l�l�e�d� �n�o�t� �b�y� �t�h�e�i�r� �o�w�n� �j�u�d�g�e�m�e�n�t� �b�u�t� �b�y� �e�x�p�e�c�t�a�t�i�o�n�s� 

�c�o�m�m�u�n�i�c�a�t�e�d� �t�o� �t�h�e�m� �b�y� �a� �t�h�i�r�d� �p�a�r�t�y�,� �t�h�e� �p�r�o�f�e�s�s�o�r�.� �T�h�e� 

�e�x�p�e�r�i�m�e�n�t� �w�o�u�l�d� �h�a�v�e� �f�a�i�l�e�d� �h�a�d� �t�h�e� �s�t�u�d�e�n�t�s� �b�e�e�n� �t�o�l�d� �t�h�e� 

�t�r�u�t�h�.� �T�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t� �w�a�s� �c�o�n�t�i�n�g�e�n�t� �o�n� �t�h�e�i�r� 

�b�e�l�i�e�f�.� �I�n� �o�n�e� �s�e�n�s�e� �t�h�i�s� �i�s� �h�o�w� �c�u�l�t�u�r�e�s� �a�n�d� �g�r�o�u�p�s� 

�d�i�s�t�i�n�g�u�i�s�h� �t�h�e�m�s�e�l�v�e�s�.� �I�n� �a�n�o�t�h�e�r� �s�e�n�s�e� �i�t� �i�s� �h�o�w� 

�p�r�o�p�a�g�a�n�d�a� �f�u�n�c�t�i�o�n�s�.� �N�i�g�e�l� �H�o�w�a�r�d� �(�1�9�7�1�)� �s�a�y�s� �i�n� �P�a�r�a�d�o�x�e�s� 

�o�f� �R�a�t�i�o�n�a�l�i�t�y�,�  ��.�.�.�a� �c�o�n�s�c�i�o�u�s� �d�e�c�i�s�i�o�n� �m�a�k�e�r� �c�a�n� �a�l�w�a�y�s� 

�c�h�o�o�s�e� �t�o� �d�i�s�o�b�e�y� �a�n�y� �t�h�e�o�r�y� �p�r�e�d�i�c�t�i�n�g� �h�i�s� �b�e�h�a�v�i�o�r�. �� �F�o�r� 

�t�h�e� �i�n�d�i�v�i�d�u�a�l� �t�h�i�s� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� �l�e�s�s�o�n�.� 

�R�e�t�u�r�n�i�n�g� �t�o� �w�h�e�r�e� �w�e� �b�e�g�a�n� �o�u�r� �i�n�v�e�s�t�i�g�a�t�i�o�n�,� �w�e� �c�a�n� 

�n�o�w� �s�a�y� �o�b�j�e�c�t�i�v�i�t�y� �i�s� �v�a�l�u�e�d� �b�e�c�a�u�s�e� �i�t� �i�s� �b�e�l�i�e�v�e�d



�3�1� 

�s�u�b�j�e�c�t�i�v�i�t�y� �c�l�o�u�d�s� �r�e�a�s�o�n� �a�n�d� �p�e�r�c�e�p�t�i�o�n� �w�i�t�h� �p�e�r�s�o�n�a�l� 

�f�e�e�l�i�n�g�s� �a�n�d� �e�m�o�t�i�o�n�s�.� �F�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �e�x�a�m�p�l�e�s� �w�e� �s�e�e� 

�t�h�i�s� �t�o� �b�e� �i�n�e�s�c�a�p�a�b�l�e�.� �I�t� �a�p�p�e�a�r�s� �t�h�a�t� �w�e� �m�u�s�t� �t�o�t�a�l�l�y� 

�s�t�r�i�p� �a�w�a�y� �a�l�l� �p�e�r�s�o�n�a�l� �p�e�r�c�e�p�t�i�o�n� �a�n�d� �c�o�g�n�i�t�i�v�e� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n� �t�o� �b�e� �t�o�t�a�l�l�y� �o�b�j�e�c�t�i�v�e�,� �w�h�i�c�h� �i�s� �i�m�p�o�s�s�i�b�l�e�.� 

�W�h�i�l�e� �o�n�e� �m�a�y� �w�o�r�r�y� �t�h�a�t� �t�o�t�a�l� �s�u�b�j�e�c�t�i�v�i�t�y� �s�p�a�w�n�s� �a�n�a�r�c�h�y�,� 

�i�t� �m�a�y� �j�u�s�t� �a�s� �e�a�s�i�l�y� �b�e� �a�r�g�u�e�d� �t�h�a�t� �t�o�t�a�l� �o�b�j�e�c�t�i�v�i�t�y� �s�p�a�w�n�s� 

�m�a�s�s� �m�i�n�d�e�d�n�e�s�s�.� �B�o�t�h� �e�x�t�r�e�m�e�s� �a�r�e� �u�n�l�i�k�e�l�y�.� �I�f� �v�e�r�i�f�i�a�b�l�e� 

�k�n�o�w�l�e�d�g�e� �o�f� �p�h�e�n�o�m�e�n�o�n� �c�o�n�s�t�i�t�u�t�e�s� �a� �d�e�f�e�n�s�e� �o�f� �o�b�j�e�c�t�i�v�i�t�y�,� 

�p�e�r�h�a�p�s� �i�t� �i�s� �m�o�r�e� �a�p�p�r�o�p�r�i�a�t�e� �t�o� �s�a�y� �w�e� �h�a�v�e� �c�o�m�e� �c�l�o�s�e�r� �t�o� 

�a� �s�u�b�j�e�c�t�i�v�e� �c�o�n�s�e�n�s�u�s� �f�o�r� �t�h�e� �p�h�e�n�o�m�e�n�o�n�.� 

�B�u�t� �w�h�a�t� �a�r�e� �c�o�n�c�e�p�t�s� �s�a�v�e� �f�o�r�m�u�l�a�t�i�o�n�s� �a�n�d� �c�r�e�a�t�i�o�n�s� 
�o�f� �t�h�o�u�g�h�t�,� �w�h�i�c�h�,� �i�n�s�t�e�a�d� �o�f� �g�i�v�i�n�g� �u�s� �t�h�e� �t�r�u�e� �f�o�r�m�s� 
�o�f� �o�b�j�e�c�t�s�,� �s�h�o�w� �u�s� �r�a�t�h�e�r� �t�h�e� �f�o�r�m�s� �o�f� �t�h�o�u�g�h�t� 
�i�t�s�e�l�f�?� �(�C�a�s�s�i�r�e�r�,� �1�9�5�3�)�.� 

�O�u�r� �p�e�r�s�o�n�a�l� �c�o�n�s�t�r�u�c�t� �p�r�o�v�i�d�e�s� �c�o�n�c�e�p�t�s� �t�h�a�t� �i�n�t�e�r�p�r�e�t� 

�p�e�r�c�e�p�t�u�a�l� �p�h�e�n�o�m�e�n�o�n�.� �T�h�e�s�e� �c�o�n�c�e�p�t�s� �a�r�e� �u�s�e�d� �a�s� �o�u�r� �b�a�s�i�s� 

�f�o�r� �p�e�r�c�e�p�t�u�a�l� �j�u�d�g�e�m�e�n�t�s� �a�n�d� �f�o�r�m� �o�u�r� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� 

�r�e�a�l�i�t�y� �o�r� �w�o�r�l�d� �v�i�e�w�.� �T�h�e�s�e� �c�o�n�s�t�r�u�c�t�s� �w�i�l�l� �b�e� �t�h�o�r�o�u�g�h�l�y� 

�e�x�p�l�o�r�e�d� �i�n� �A�p�p�e�n�d�i�x� �B�,� �T�h�e� �N�a�t�u�r�e� �o�f� �R�e�a�l�i�t�y�.



�A�P�P�E�N�D�I�X� �B� 

�T�H�E� �N�A�T�U�R�E� �O�F� �R�E�A�L�I�T�Y� 

�T�h�r�o�u�g�h� �t�h�e� �s�t�u�d�y� �o�f� �r�e�a�l�i�t�y� �a� �s�a�t�u�d�e�n�t� �g�a�i�n�s� �a�n� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �h�i�s� �c�u�l�t�u�r�a�l� �a�n�d� �p�e�r�s�o�n�a�l� �c�o�n�s�t�r�u�c�t�s� �a�s� �t�h�e�y� 

�e�f�f�e�c�t� �h�i�s� �p�r�e�d�i�s�p�o�s�i�t�i�o�n�.� �T�h�i�s� �p�r�e�d�i�s�p�o�s�i�t�i�o�n� �i�s� �t�h�e� 

�o�p�e�r�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e� �o�f� �h�i�s� �s�e�e�i�n�g� �a�n�d� �t�h�i�n�k�i�n�g�.� �I�t� �c�a�n�n�o�t� 

�b�e� �o�b�t�a�i�n�e�d� �b�e�c�a�u�s�e� �i�t� �i�s� �t�h�a�t� �w�h�i�c�h� �i�s�.� �H�o�w�e�v�e�r�,� �h�i�s� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �r�e�a�l�i�t�y� �i�s� �c�o�n�t�i�n�u�a�l�l�y� �e�v�o�l�v�i�n�g� �w�i�t�h� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �t�h�e� �t�e�m�p�o�r�a�l� �c�o�n�t�e�x�t�.� �S�i�n�c�e� �t�h�e� �w�o�r�l�d� �i�t�s�e�l�f� 

�d�o�e�s� �n�o�t� �c�h�a�n�g�e�,� �t�h�i�s� �e�v�o�l�u�t�i�o�n� �r�e�f�l�e�c�t�s� �t�h�e� �w�o�r�k�i�n�g�s� �o�f� �t�h�e� 

�h�u�m�a�n� �m�i�n�d�.� �W�e� �d�e�s�i�g�n� �t�h�e� �w�o�r�l�d� �w�e� �l�i�v�e� �i�n� �w�i�t�h�o�u�t� �s�e�l�f�-� 

�a�w�a�r�e�n�e�s�s�.� 
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�T�H�E� �N�A�T�U�R�E� �O�F� �R�E�A�L�I�T�Y� 

�I�t� �m�a�t�t�e�r�s� �l�i�t�t�l�e� �w�h�e�t�h�e�r� �t�h�e� �e�t�h�e�r� �r�e�a�l�l�y� �e�x�i�s�t�s�;� �t�h�a�t� 
�i�s� �t�h�e� �a�f�f�a�i�r� �o�f� �m�e�t�a�p�h�y�s�i�c�i�a�n�s�.� �T�h�e� �e�s�s�e�n�t�i�a�l� �t�h�i�n�g� 
�f�o�r� �u�s� �i�s� �t�h�a�t� �e�v�e�r�y�t�h�i�n�g� �h�a�p�p�e�n�s� �a�s� �i�f� �i�t� �e�x�i�s�t�e�d�,� �a�n�d� 
�t�h�a�t� �t�h�i�s� �h�y�p�o�t�h�e�s�i�s� �i�s� �c�o�n�v�e�n�i�e�n�t� �f�o�r� �t�h�e� �e�x�p�l�a�n�a�t�i�o�n� 
�o�f� �p�h�e�n�o�m�e�n�a�.� �A�f�t�e�r� �a�l�l�,� �h�a�v�e� �w�e� �a�n�y� �o�t�h�e�r� �r�e�a�s�o�n� �t�o� 
�b�e�l�i�e�v�e� �i�n� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �m�a�t�e�r�i�a�l� �o�b�j�e�c�t�s�?� �T�h�a�t�,� 
�t�o�c�,� �i�s� �o�n�l�y� �a� �c�o�n�v�e�n�i�e�n�t� �h�y�p�o�t�h�e�s�i�s� �(�S�t�a�c�e�,� �1�9�3�2�)�.� 

�I�t� �i�s� �n�o�t� �t�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �e�s�s�a�y� �t�o� �d�e�f�i�n�e� �r�e�a�l�i�t�y�.� 

�T�h�a�t� �t�a�s�k� �w�o�u�l�d� �b�e� �i�m�p�o�s�s�i�b�l�e� �e�v�e�n� �i�f� �a�l�l� �p�h�i�l�o�s�o�p�h�i�c�a�l� �a�n�d� 

�s�c�i�e�n�t�i�f�i�c� �a�r�g�u�m�e�n�t�s� �w�e�r�e� �k�n�o�w�n�.� �H�o�w�e�v�e�r�,� �w�e� �c�a�n� �s�a�y� �t�h�a�t� 

�r�e�a�l�i�t�y�,� �w�h�a�t�e�v�e�r� �w�e� �b�e�l�i�e�v�e� �i�t� �t�o� �b�e�,� �a�f�f�e�c�t�s� �o�u�r� �d�e�c�i�s�i�o�n�s� 

�a�n�d� �j�u�d�g�e�m�e�n�t�s�.� �W�e� �t�a�k�e� �r�e�a�l�i�t�y� �f�o�r� �g�r�a�n�t�e�d�.� �I�t� �s�e�e�m�s� �t�o� �b�e� 

�u�n�q�u�e�s�t�i�o�n�a�b�l�e� �t�h�a�t� �w�h�a�t� �w�e� �t�o�u�c�h�,� �s�m�e�l�l�,� �h�e�a�r� �o�r� �s�e�e� �i�s� �r�e�a�l� 

�a�n�d� �c�e�r�t�a�i�n�.� �W�e� �o�f�t�e�n� �h�e�a�r� �t�h�e� �e�x�p�r�e�s�s�i�o�n�  ��b�e� �r�e�a�l�i�s�t�i�c�, �� 

�w�h�i�c�h� �f�o�c�u�s�e�s� �o�u�r� �a�t�t�e�n�t�i�o�n� �o�n� �t�h�e� �p�r�e�v�a�i�l�i�n�g� �c�o�n�s�e�n�s�u�s� �a�n�d� 

�e�x�p�e�c�t�a�t�i�o�n�.� �W�h�a�t� �i�s�  ��r�e�a�l �� �t�h�u�s� �a�s�s�u�m�e�s� �a� �p�o�s�i�t�i�o�n� �o�f� 

�i�n�f�l�u�e�n�c�e� �a�n�d� �a�u�t�h�o�r�i�t�y� �o�v�e�r� �o�u�r� �p�e�r�s�o�n�a�l� �j�u�d�g�e�m�e�n�t�s�.� 

�I�t� �m�a�y� �b�e� �h�e�l�d� �t�h�a�t� �r�e�a�l�i�t�y� �a�s� �e�n�c�o�u�n�t�e�r�e�d� �o�r� �p�e�r�c�e�i�v�e�d� 
�b�y� �u�s� �i�s� �n�o�t� �t�h�e� �r�e�a�l�i�t�y�,� �s�i�n�c�e� �a�s� �e�n�c�o�u�n�t�e�r�e�d� �o�r� 
�p�e�r�c�e�i�v�e�d� �i�t� �i�n�v�o�l�v�e�s� �a� �c�o�n�t�r�i�b�u�t�i�o�n� �f�r�o�m� �o�u�r�s�e�l�v�e�s� 
�a�s� �w�e�l�l� �a�s� �f�r�o�m� �t�h�e� �o�b�j�e�c�t� �(�W�a�t�s�o�n�,� �1�9�8�5�)�.� 

�T�h�e� �t�e�r�m� �r�e�a�l�i�t�y� �d�e�r�i�v�e�s� �f�r�o�m� �t�h�e� �w�o�r�d� �r�e�i�f�i�c�a�t�i�o�n�.� 

�R�e�i�f�i�c�a�t�i�o�n� �i�s� �L�a�t�i�n� �f�r�o�m� �t�h�e� �w�o�r�d�s� �"�r�e�s�"� �m�e�a�n�i�n�g� �a�  ��t�h�i�n�g �� 

�a�n�d�  ��f�a�c�e�r�e �!"� �m�e�a�n�i�n�g�  ��t�o� �m�a�k�e �� �(�L�e�S�h�a�n� �a�n�d� �M�a�r�g�e�n�a�u�,� �1�9�8�2�)�.� 

�T�h�u�s� �r�e�a�l�i�t�y� �m�e�a�n�s� �t�o� �m�a�k�e� �a� �t�h�i�n�g�.� �T�h�i�s� �i�m�p�l�i�e�s� 

�p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�e�t�e�r�m�i�n�i�n�g� �r�e�a�l�i�t�y�.�  ��E�v�e�r�y� 

�m�a�n ��s� �w�o�r�l�d� �p�i�c�t�u�r�e� �i�s� �a�n�d� �a�l�w�a�y�s� �r�e�m�a�i�n�s� �a� �c�o�n�s�t�r�u�c�t� �o�f� �h�i�s� 

�m�i�n�d� �a�n�d� �c�a�n�n�o�t� �b�e� �p�r�o�v�e�d� �t�o� �h�a�v�e� �a�n�y� �o�t�h�e�r� �e�x�i�s�t�e�n�c�e �
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�(�S�c�h�r�o�d�i�n�g�e�r�,� �1�9�5�9�)�.� �T�h�e� �t�e�m�p�o�r�a�l� �r�e�a�l�i�t�y� �d�e�t�e�r�m�i�n�e�s� �h�o�w� �w�e� 

�t�h�i�n�k� �o�f� �a�n�d� �s�h�a�p�e� �t�h�e� �t�a�n�g�i�b�l�e� �w�o�r�l�d�.� �I�n� �t�h�i�s� �s�e�n�s�e� �i�t� �i�s� �a� 

�f�u�n�d�a�m�e�n�t�a�l� �i�s�s�u�e� �t�o� �d�e�s�i�g�n� �a�n�d� �c�r�e�a�t�i�v�i�t�y�.� 

�A�n� �e�l�o�q�u�e�n�t� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �o�u�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� 

�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �r�e�a�l�i�t�y� �i�s� �g�i�v�e�n� �b�y� �L�a�w�r�e�n�c�e� �L�e�S�h�a�n� �(�1�9�7�6�)�.� 

�H�e� �a�s�k�s� �t�h�e� �q�u�e�s�t�i�o�n� �t�h�a�t� �i�f� �m�u�s�i�c� �i�s� �c�o�m�p�o�s�e�d� �o�f� �i�n�d�i�v�i�d�u�a�l� 

�n�o�t�e�s� �s�t�r�u�c�k� �i�n� �s�e�q�u�e�n�c�e�,�  ��W�h�e�r�e� �d�i�d� �t�h�e� �m�e�l�o�d�y� �c�o�m�e� �f�r�o�m�? �� 

�I�f� �t�h�e� �p�i�a�n�i�s�t� �p�r�e�s�s�e�s� �o�n�l�y� �i�n�d�i�v�i�d�u�a�l� �n�o�t�e�s�,� �t�h�i�s� �a�l�o�n�e� �d�o�e�s� 

�n�o�t� �m�a�k�e� �a� �m�e�l�o�d�y�.� �H�e� �a�n�s�w�e�r�s�,�  ��I�t� �s�e�e�m�s� �c�l�e�a�r� �t�h�a�t� �f�o�r� 

�m�e�l�o�d�y� �t�o� �e�x�i�s�t� �o�u�r� �c�o�n�t�r�i�b�u�t�i�o�n� �i�s� �n�e�e�d�e�d�.� �W�e� �a�r�e� �a� �p�a�r�t� �o�f� 

�i�t�s� �c�r�e�a�t�i�o�n�.�"� �T�h�u�s� �w�e� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� 

�t�h�e� �m�e�l�o�d�y�,� �a�n�d� �w�e� �a�r�e� �t�h�e� �l�i�n�k� �b�e�t�w�e�e�n� �i�n�d�i�v�i�d�u�a�l� �n�o�t�e�s�.� 

�S�h�o�u�l�d� �o�n�e� �n�o�t�e� �a�l�o�n�e� �b�e� �s�t�r�u�c�k� �s�e�q�u�e�n�t�i�a�l�l�y� �a� �m�e�l�o�d�y� �w�o�u�l�d� 

�n�o�t� �b�e� �c�o�n�s�t�r�u�c�t�e�d� �(�L�e�S�h�a�n�,� �1�9�7�6�)�.� �O�u�r� �d�i�s�t�i�n�c�t�i�o�n� �o�f� �m�e�l�o�d�y� 

�i�s� �b�a�s�e�d� �o�n� �t�h�e� �p�e�r�c�e�i�v�e�d� �o�r�d�e�r� �o�f� �t�h�e� �n�o�t�e�s� �g�i�v�i�n�g� �u�s� �a� 

�m�e�a�n�i�n�g�f�u�l� �c�o�n�s�t�r�u�c�t�i�o�n�.� �W�i�t�h�o�u�t� �t�h�i�s� �w�e� �w�o�u�l�d� �e�x�p�e�r�i�e�n�c�e�.� 

�m�e�a�n�i�n�g�l�e�s�s� �n�o�i�s�e�.� �E�v�e�n� �a�t� �t�h�i�s� �f�u�n�d�a�m�e�n�t�a�l� �l�e�v�e�l�,� �o�u�r� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �c�o�n�s�t�r�u�c�t� �r�e�a�l�i�t�y�.� 

�O�u�r� �r�e�c�o�g�n�i�t�i�o�n� �o�f� �o�r�d�e�r� �i�s� �l�e�a�r�n�e�d�.� �F�o�r� �e�x�a�m�p�l�e�,� �o�u�r� 

�p�r�e�d�i�s�p�o�s�i�t�i�o�n� �t�o� �a�v�a�n�t�-�g�a�r�d�e� �m�u�s�i�c� �m�a�y� �i�n�i�t�i�a�l�l�y� �b�e� �t�h�a�t� �i�t� 

�i�s� �o�f�f�e�n�s�i�v�e� �n�o�i�s�e�.� �H�o�w�e�v�e�r�,� �a�f�t�e�r� �l�e�a�r�n�i�n�g� �t�h�e� �s�t�r�u�c�t�u�r�e�,� 

�p�u�r�p�o�s�e� �a�n�d� �i�n�t�e�n�t�i�o�n� �o�f� �t�h�e� �m�u�s�i�c� �w�e� �c�a�n� �a�p�p�r�e�c�i�a�t�e� �i�t� �a�s� �a�n� 

�a�l�t�e�r�n�a�t�i�v�e� �o�r�d�e�r�.� �T�h�e� �m�u�s�i�c� �t�h�e�n� �a�s�s�u�m�e�s� �n�e�w� �m�e�a�n�i�n�g� �(�B�o�h�m� 

�a�n�d� �P�e�a�t�,� �1�9�8�7�)�.� �I�n� �t�h�i�s� �w�a�y� �n�e�w� �c�o�n�c�e�p�t�s� �o�f� �o�r�d�e�r� �a�r�e� 

�a�c�q�u�i�r�e�d�.� �S�i�n�c�e� �o�r�d�e�r� �i�s� �l�e�a�r�n�e�d�,� �a�n�d� �c�o�n�c�e�p�t�s� �o�f� �o�r�d�e�r� �a�r�e� 

�a�c�q�u�i�r�e�d�,� �w�h�e�r�e� �d�o� �w�e� �a�c�q�u�i�r�e� �t�h�e� �c�o�n�c�e�p�t�s� �w�e� �p�r�e�s�e�n�t�l�y� �h�o�l�d�?
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�H�I�S�T�O�R�I�C�A�L� �B�A�C�K�G�R�O�U�N�D� 

�O�u�r� �w�o�r�l�d� �v�i�e�w� �p�l�a�y�s� �a� �g�r�e�a�t� �p�a�r�t� �i�n� �o�u�r� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� 

�o�f� �p�h�e�n�o�m�e�n�a�.� �T�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �f�o�u�n�d�a�t�i�o�n�s� �u�n�d�e�r�l�y�i�n�g� �o�u�r� 

�c�o�n�t�e�m�p�o�r�a�r�y� �r�e�a�l�i�t�y� �w�e� �m�a�y� �l�o�o�k� �t�o� �o�u�r� �p�a�s�t�.� �T�h�e� �m�o�d�e�r�n� 

�w�o�r�l�d� �m�a�y� �b�e� �s�a�i�d� �t�o� �b�e�g�i�n� �w�i�t�h� �t�h�e� �r�e�n�a�i�s�s�a�n�c�e�.� �B�e�g�i�n�n�i�n�g� 

�i�n� �1�6�2�0� �F�r�a�n�c�i�s� �B�a�c�o�n� �w�r�o�t�e� �t�h�e� �f�a�m�o�u�s� �t�r�e�a�t�i�s�e�,� �N�o�v�u�m� 

 ��s�c�i�e�n�t�i�f�i�c� �m�e�t�h�o�d �� �s�y�s�t�e�m�a�t�i�c�a�l�l�y� �a�p�p�l�i�e�d� �c�o�u�l�d� �d�e�s�c�r�i�b�e� �t�h�e� 

�s�e�c�r�e�t�s� �o�f� �n�a�t�u�r�e�.� �S�h�o�r�t�l�y� �a�f�t�e�r�,� �R�e�n�e� �D�e�s�c�a�r�t�e�s� �w�r�o�t�e� 

�D�e�H�o�m�e�n�e� �a�n�d� �T�h�e�_� �d�i�s�c�o�u�r�s�e� �_�o�n�_�m�e�t�h�o�d�.� �D�e�s�c�a�r�t�e�s� �c�o�n�t�r�i�b�u�t�e�d� 

�s�y�s�t�e�m�a�t�i�c� �m�a�t�h�e�m�a�t�i�c�a�l� �v�e�r�i�f�i�c�a�t�i�o�n� �t�o� �s�c�i�e�n�t�i�f�i�c� �m�e�t�h�o�d� �y�e�t� 

�c�a�u�t�i�o�n�e�d� �a�g�a�i�n�s�t� �r�e�l�y�i�n�g� �o�n� �p�e�r�c�e�p�t�i�o�n� �a�n�d� �m�a�t�h� �a�s� �b�e�i�n�g� �t�h�e� 

�u�l�t�i�m�a�t�e� �t�r�u�t�h� �a�b�o�u�t� �r�e�a�l�i�t�y�.� �B�o�t�h� �B�a�c�o�n� �a�n�d� �D�e�s�c�a�r�t�e�s� 

�d�e�s�c�r�i�b�e�d� �t�h�e� �w�o�r�l�d� �a�s� �a� �m�a�c�h�i�n�e� �o�r� �c�l�o�c�k�w�o�r�k� �w�h�o�s�e� �w�o�r�k�i�n�g�s� 

�c�o�u�l�d� �b�e� �k�n�o�w�n�.� �T�h�e�y� �b�e�l�i�e�v�e�d� �t�h�e� �w�o�r�l�d� �w�a�s� �g�o�v�e�r�n�e�d� �b�y� 

�a�c�a�u�s�a�l� �l�a�w�s�.� 

�N�e�w�t�o�n� �q�u�a�n�t�i�f�i�e�d� �e�x�p�e�r�i�e�n�c�e� �i�n�t�o� �l�a�w�s� �d�e�s�c�r�i�b�i�n�g� �t�h�e� �n�a�t�u�r�e� 

�o�f� �p�h�e�n�o�m�e�n�a�.� �N�e�w�t�o�n� �i�s� �c�r�e�d�i�t�e�d� �w�i�t�h� �b�e�i�n�g� �p�r�i�n�c�i�p�a�l�l�y� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �c�l�a�s�s�i�c�a�l� �p�h�y�s�i�c�s�.� �H�i�s� �l�a�w�s� �w�e�r�e� �b�e�l�i�e�v�e�d� �t�o� 

�b�e� �u�n�c�h�a�n�g�i�n�g� �a�n�d� �c�e�r�t�a�i�n�  ��t�r�u�t�h�s�. �� �T�h�i�s� �w�a�s� �n�o�t�h�i�n�g� �s�h�o�r�t� 

�o�f� �r�e�v�o�l�u�t�i�o�n�a�r�y�.� �P�r�i�o�r� �t�o� �h�i�s� �t�i�m�e� �i�t� �w�a�s� �b�e�l�i�e�v�e�d� �m�a�n� 

�c�o�u�l�d� �n�o�t� �k�n�o�w� �t�h�e� �s�e�c�r�e�t�s� �o�f� �t�h�e� �w�o�r�l�d�,� �w�h�i�c�h� �w�e�r�e� �p�r�i�v�y� �t�o� 

�G�o�d� �a�l�o�n�e�.� �U�p� �u�n�t�i�l� �h�i�s� �t�i�m�e� �m�a�n�y� �c�o�n�f�l�i�c�t�i�n�g� �a�n�d� 

�u�n�v�e�r�i�f�i�a�b�l�e� �e�x�p�l�a�n�a�t�i�o�n�s� �h�a�d� �b�e�e�n� �u�s�e�d� �t�o� �d�e�s�c�r�i�b�e� �p�h�e�n�o�m�e�n�a� 

�i�n� �t�h�e� �w�o�r�l�d�.� �T�h�e� �n�e�w� �s�c�i�e�n�t�i�f�i�c� �w�o�r�l�d� �v�i�e�w� �w�a�s� �a� �c�o�n�s�t�r�u�c�t
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�o�f� �t�h�o�u�g�h�t� �t�h�a�t� �s�h�e�d� �d�o�u�b�t� �o�n� �t�h�e� �p�r�e�v�a�i�l�i�n�g� �c�h�u�r�c�h�-�d�o�m�i�n�a�t�e�d� 

�r�e�a�l�i�t�y�.� �D�e�s�c�a�r�t�e�s�,� �r�e�f�e�r�r�i�n�g� �t�o� �t�h�e� �c�h�u�r�c�h� �w�r�o�t�e�,� 

 ��P�h�i�l�o�s�o�p�h�y� �a�l�l�o�w�s� �y�o�u� �t�o� �g�o� �o�n� �a�p�p�a�r�e�n�t�l�y� �i�n� �t�r�u�t�h� �a�b�o�u�t� 

�e�v�e�r�y�t�h�i�n�g�.�.�.�"� �(�B�u�r�k�e�,� �1�9�8�5�)�.� 

�S�c�i�e�n�t�i�f�i�c� �m�e�t�h�o�d� �a�n�d� �t�h�e� �m�e�c�h�a�n�i�s�t�i�c� �w�o�r�l�d� �v�i�e�w� �w�e�r�e� 

�f�i�r�m�l�y� �e�n�t�r�e�n�c�h�e�d� �i�n� �w�e�s�t�e�r�n� �t�h�o�u�g�h�t� �b�y� �t�h�e� �m�i�d� �1�7�0�0�s�.� �I�n� 

�t�h�i�s� �r�e�d�u�c�t�i�o�n�i�s�t� �w�a�y� �o�f� �t�h�i�n�k�i�n�g� �b�o�t�h� �m�a�n� �a�n�d� �n�a�t�u�r�e� �a�r�e� 

�m�a�c�h�i�n�e� �l�i�k�e�,� �p�h�e�n�o�m�e�n�a� �a�r�e� �d�e�t�e�r�m�i�n�i�s�t�i�c�,� �a�n�d� �e�v�e�n�t�s� �a�r�e� 

�a�c�a�u�s�a�l�.� �T�h�i�n�g�s� �a�c�t� �a�s� �a� �m�e�c�h�a�n�i�c�a�l� �s�y�s�t�e�m� �t�h�a�t� �m�a�y� �b�e� 

�d�e�s�c�r�i�b�e�d� �b�y� �l�a�w�s� �a�n�d� �f�o�r�m�u�l�a�e�.� �P�h�e�n�o�m�e�n�a� �w�e�r�e� �m�a�d�e� �c�e�r�t�a�i�n� 

�a�n�d� �p�r�e�d�i�c�t�a�b�l�e� �b�y� �o�b�j�e�c�t�i�f�i�c�a�t�i�o�n�.� �C�o�n�f�i�d�e�n�c�e� �g�r�e�w� �a�s� 

�s�c�i�e�n�c�e� �a�d�v�a�n�c�e�d�.� �L�a�p�l�a�c�e� �b�e�l�i�e�v�e�d� �t�h�a�t� �i�f� �w�e� �k�n�e�w� �t�h�e� 

�p�o�s�i�t�i�o�n� �a�n�d� �v�e�l�o�c�i�t�y� �o�f� �e�v�e�r�y� �a�t�o�m� �i�n� �t�h�e� �u�n�i�v�e�r�s�e�,� �w�e� �c�o�u�l�d� 

�p�r�e�d�i�c�t� �t�h�e� �f�u�t�u�r�e�,� �j�u�s�t� �a�s� �o�n�e� �c�a�n� �p�r�e�d�i�c�t� �t�h�e� �o�p�e�r�a�t�i�o�n�s� �o�f� 

�a� �m�a�c�h�i�n�e� �(�L�e�S�h�a�n� �a�n�d� �M�a�r�g�e�n�a�u�,� �1�9�8�2�)�.� �T�h�e� �m�e�c�h�a�n�i�s�t�i�c� �w�o�r�l�d� 

�v�i�e�w� �w�a�s� �h�e�l�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �1�8�t�h� �a�n�d� �1�9�t�h� �c�e�n�t�u�r�i�e�s� �a�n�d� �i�s� 

�p�r�e�v�a�l�e�n�t� �t�o�d�a�y�.� 

�I�n� �t�h�e� �e�a�r�l�y� �2�0�t�h� �c�e�n�t�u�r�y� �a� �s�h�i�f�t� �i�n� �t�h�i�n�k�i�n�g� �t�o�o�k� �p�l�a�c�e� 

�w�i�t�h�i�n� �t�h�e� �s�c�i�e�n�t�i�f�i�c� �a�v�a�n�t�-�g�a�r�d�e� �o�f� �p�h�y�s�i�c�s�.� �T�h�e� �e�v�e�n�t�s� 

�t�h�a�t� �p�r�e�c�i�p�i�t�a�t�e�d� �t�h�e� �c�h�a�n�g�e� �a�r�e� �u�n�i�m�p�o�r�t�a�n�t�,� �b�u�t� �t�h�e� �a�r�i�s�i�n�g� 

�c�h�a�n�g�e� �i�n� �t�h�i�n�k�i�n�g� �i�s� �n�o�t�.� �P�h�y�s�i�c�s� �i�s� �t�h�e� �s�t�u�d�y� �o�f� �p�h�y�s�i�c�a�l� 

�p�h�e�n�o�m�e�n�a�.� �I�t� �m�a�y� �w�e�l�l� �b�e�,� �i�n� �t�h�i�s� �s�e�n�s�e�,� �t�h�e� �s�t�u�d�y� �o�f� 

�r�e�a�l�i�t�y� �i�t�s�e�l�f�.� 

�P�h�y�s�i�c�i�s�t�s� �w�e�r�e� �c�o�n�f�r�o�n�t�e�d� �b�y� �p�h�e�n�o�m�e�n�a� �t�h�a�t� �w�o�u�l�d� �n�o�t� 

�f�i�t� �t�h�e� �p�r�e�v�i�o�u�s� �m�e�c�h�a�n�i�c�a�l� �m�o�d�e�l�s�,� �d�e�t�e�r�m�i�n�i�s�t�i�c� �f�o�r�m�u�l�a�e� 

�a�n�d� �l�a�w�s� �o�f� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t�.� �O�n�e� �w�a�s� �t�h�e� �s�e�c�o�n�d� �l�a�w� �o�f
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�t�h�e�r�m�a�l� �d�y�n�a�m�i�c�s�,� �w�h�i�c�h� �i�n�t�r�o�d�u�c�e�d� �e�n�t�r�o�p�y�.� �A�n�o�t�h�e�r� 

�p�h�e�n�o�m�e�n�o�n� �w�a�s� �l�i�g�h�t�,� �w�h�i�c�h� �a�c�t�e�d� �b�o�t�h� �a�s� �a� �p�a�r�t�i�c�l�e� �(�m�a�t�t�e�r�)� 

�a�n�d� �a� �w�a�v�e� �(�e�n�e�r�g�y�)�.� �L�a�s�t�l�y�,� �t�h�e� �s�u�b�-�a�t�o�m�i�c� �w�o�r�l�d� �d�i�d� �n�o�t� 

�a�c�t� �p�r�e�d�i�c�t�a�b�l�y�.� �M�o�d�e�r�n� �p�h�y�s�i�c�i�s�t�s�,� �s�u�c�h� �a�s� �E�i�n�s�t�e�i�n�,� 

�H�e�i�s�e�n�b�u�r�g�,� �B�o�h�r� �a�n�d� �B�o�h�m�,� �f�o�u�n�d� �t�h�e�s�e� �a�n�o�m�a�l�i�e�s� �c�o�u�l�d� �n�o�t� �b�e� 

�e�x�p�l�a�i�n�e�d� �b�y� �t�h�e� �t�h�e�o�r�i�e�s� �o�f� �c�l�a�s�s�i�c�a�l� �p�h�y�s�i�c�s�.� 

 ��T�h�e�r�m�o�d�y�n�a�m�i�c�s�,� �r�e�l�a�t�i�v�i�t�y�,� �a�n�d� �q�u�a�n�t�u�m� �m�e�c�h�a�n�i�c�s� �a�r�e� �a�l�l� 

�r�o�o�t�e�d� �i�n� �t�h�e� �d�i�s�c�o�v�e�r�y� �o�f� �i�m�p�o�s�s�i�b�i�l�i�t�i�e�s�,� �o�f� �l�i�m�i�t�s� �t�o� �t�h�e� 

�a�m�b�i�t�i�o�n�s� �o�f� �c�l�a�s�s�i�c�a�l� �p�h�y�s�i�c�s�"�  ��(�P�r�i�g�o�g�i�n�e� �a�n�d� �S�t�e�n�g�e�r�s�,� 

�1�9�8�4�)�.� 

�T�h�e� �n�e�w� �t�h�i�n�k�i�n�g� �c�e�n�t�e�r�s� �a�r�o�u�n�d� �t�w�o� �t�h�e�o�r�i�e�s�.� �O�n�e� �i�s� 

�E�i�n�s�t�e�i�n ��s� �t�h�e�o�r�y� �t�h�a�t� �t�h�i�n�g�s� �a�r�e� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �o�b�s�e�r�v�e�r�.� 

�T�h�e� �o�t�h�e�r� �i�s� �W�e�r�n�e�r� �H�e�i�s�e�n�b�e�r�g ��s� �"�u�n�c�e�r�t�a�i�n�t�y� �p�r�i�n�c�i�p�l�e �� �t�h�a�t� 

�s�a�y�s� �w�e� �a�l�t�e�r� �e�v�e�n�t�s� �b�y� �o�u�r� �p�r�e�s�e�n�c�e� �a�n�d� �t�h�a�t� �e�v�e�n�t�s� �a�r�e� 

�p�r�o�b�a�b�l�e� �n�o�t� �p�r�e�d�i�c�t�a�b�l�e�.� �E�i�n�s�t�e�i�n� �a�n�d� �H�e�i�s�e�n�b�e�r�g ��s� �t�h�e�o�r�i�e�s� 

�d�e�s�c�r�i�b�e� �a� �w�o�r�l�d� �w�h�e�r�e� �t�h�e�r�e� �a�r�e� �n�o� �f�i�x�e�d� �l�a�w�s�,� �t�r�u�t�h�s� �o�r� 

�c�e�r�t�a�i�n�t�i�e�s�.� �T�h�e� �n�e�w� �t�h�e�o�r�i�e�s� �d�e�s�c�r�i�b�e� �t�h�e� �w�o�r�l�d� �a�s� �d�y�n�a�m�i�c�,� 

�i�n�d�e�t�e�r�m�i�n�a�t�e�,� �o�p�e�n� �t�o� �c�h�a�n�c�e� �a�n�d� �c�h�o�i�c�e� �i�n� �a� �c�o�n�t�i�n�u�a�l� 

�p�r�o�c�e�s�s� �o�f� �b�e�c�o�m�i�n�g�.� �I�t� �i�s� �a� �w�o�r�l�d� �w�h�e�r�e� �e�v�e�r�y�t�h�i�n�g� 

�i�n�t�e�r�a�c�t�s�.�  ��T�h�e� �s�c�i�e�n�t�i�s�t�s� �h�a�v�e� �l�e�a�r�n�e�d� �t�h�a�t� �e�v�e�r�y� �e�v�e�n�t� �i�s� 

�u�n�i�q�u�e�;� �i�t�s� �o�w�n� �o�c�c�u�r�r�e�n�c�e� �d�i�s�t�i�n�g�u�i�s�h�e�s� �i�t� �f�r�o�m� �a�l�l� �o�t�h�e�r� 

�e�v�e�n�t�s �� �(�R�i�f�k�i�n�,� �1�9�8�0�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �p�h�y�s�i�c�i�s�t� �D�a�v�i�d� �B�o�h�m� 

�(�1�9�8�0�)� �a�s�k�s�,� �"�M�a�y� �n�o�t� �t�h�o�u�g�h�t� �i�t�s�e�l�f� �b�e� �p�a�r�t� �o�f� �r�e�a�l�i�t�y� �a�s� �a� 

�w�h�o�l�e�?�"� �T�h�e�s�e� �n�e�w� �t�h�e�o�r�i�e�s� �h�a�v�e� �d�e�s�t�r�o�y�e�d� �t�h�e� �c�l�a�s�s�i�c�a�l� 

�n�o�t�i�o�n� �o�f� �a�n� �o�b�j�e�c�t�i�v�e� �r�e�a�l�i�t�y� �w�i�t�h� �f�i�x�e�d� �l�a�w�s� �c�o�n�s�t�i�t�u�t�i�n�g� 

�t�r�u�t�h�s�.� �A�s� �a� �r�e�s�u�l�t�,�  ��T�h�e� �a�s�s�u�m�p�t�i�o�n�s� �o�f� �c�l�a�s�s�i�c�a�l� �p�h�y�s�i�c�s
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�u�p�o�n� �w�h�i�c�h� �w�e� �h�a�v�e� �c�o�n�f�i�d�e�n�t�l�y� �e�r�e�c�t�e�d� �o�u�r� �e�n�t�i�r�e� �w�a�y� �o�f� 

�o�r�g�a�n�i�z�i�n�g� �l�i�f�e� �t�u�r�n� �o�u�t� �t�o� �b�e� �l�a�r�g�e�i�y� �f�a�l�l�a�c�i�o�u�s�,� �s�a�y� 

�t�o�d�a�y ��s� �s�c�i�e�n�t�i�s�t�s�"� �(�R�i�f�k�i�n�,� �1�9�8�0�)�.� 

�W�h�y� �i�s� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�i�s� �s�o� �i�m�p�o�r�t�a�n�t�?� �I�t� �i�s� �i�m�p�o�r�t�a�n�t� 

�b�e�c�a�u�s�e� �e�v�e�n� �t�o�d�a�y�,� 

�O�u�r� �e�n�t�i�r�e� �l�e�a�r�n�i�n�g� �p�r�o�c�e�s�s� �i�s� �l�i�t�t�l�e� �m�o�r�e� �t�h�a�n� �a� �t�w�e�l�v�e� 
�-�t�o� �s�i�x�t�e�e�n�-�y�e�a�r� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m� �f�o�r� �t�h�e� �N�e�w�t�o�n�i�a�n� 
�w�o�r�l�d� �v�i�e�w�.� �I�n� �s�c�h�o�o�l�,� �e�m�p�h�a�s�i�s� �i�s� �p�l�a�c�e�d� �o�n� 
�q�u�a�n�t�i�t�i�e�s�,� �d�i�s�t�a�n�c�e�,� �a�n�d� �l�o�c�a�t�i�o�n� �b�u�t� �r�a�r�e�l�y� �o�n� 
�q�u�a�l�i�t�i�e�s�,� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� �o�r� �c�o�n�t�e�x�t� �(�R�i�f�k�i�n�,� �1�9�8�0�)�.� 

�E�v�e�r�y� �s�c�h�o�o�l� �i�s� �a� �s�c�h�o�o�l� �o�f� �t�h�o�u�g�h�t�,� �a�n�d� �e�v�e�r�y� �s�c�h�o�o�l� �o�f� 

�t�h�o�u�g�h�t� �t�e�a�c�h�e�s� �i�t�s� �w�o�r�l�d� �v�i�e�w�.� �T�h�i�s� �m�a�y� �s�e�e�m� �o�b�v�i�o�u�s�,� �b�u�t� 

�a�r�e� �t�h�e� �c�o�v�e�r�t� �t�e�a�c�h�i�n�g�s� �o�f� �s�o�c�i�e�t�y�,� �c�u�l�t�u�r�e�,� �t�r�a�d�i�t�i�o�n�,� 

�l�a�n�g�u�a�g�e�,� �i�d�e�o�l�o�g�i�e�s� �a�n�d� �o�t�h�e�r� �c�o�n�s�t�r�u�c�t�i�o�n�s� �i�n�f�l�u�e�n�c�i�n�g� �o�u�r� 

�w�o�r�l�d� �v�i�e�w�?� �T�h�e�s�e� �c�o�n�s�t�r�u�c�t�s� �a�f�f�e�c�t� �o�u�r� �p�e�r�c�e�p�t�i�o�n�,� �o�u�r� 

�j�u�d�g�e�m�e�n�t� �a�n�d� �d�e�c�i�s�i�o�n�s�.� �T�h�e�y� �f�o�r�m� �o�u�r� �o�w�n� �v�i�t�a�l� �o�p�e�r�a�t�i�o�n�a�l� 

�c�o�n�s�t�r�u�c�t�,� �w�h�i�c�h� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �a�c�t�.� �L�e�t� �u�s� �t�a�k�e� �a� �s�e�r�i�o�u�s� 

�l�o�o�k� �a�t� �t�h�e�s�e� �s�o�u�r�c�e�s� �c�o�n�s�t�r�u�c�t�i�n�g� �r�e�a�l�i�t�y�.� 

�C�U�L�T�U�R�E� 

�T�h�e� �w�o�r�l�d� �w�o�u�l�d� �b�e� �u�t�t�e�r� �c�h�a�o�s� �w�i�t�h�o�u�t� �r�e�a�s�o�n� �a�n�d� 

�t�r�a�d�i�t�i�o�n ��s� �a�s�s�u�r�a�n�c�e� �o�f� �a� �f�i�x�e�d� �r�e�a�l�i�t�y�.� �T�h�e� �f�i�x�e�d� �r�e�a�l�i�t�y� 

�o�f� �a� �c�u�l�t�u�r�e� �a�c�t�s� �a�s� �a� �s�a�f�e� �p�o�r�t�,� �a�n�c�h�o�r�,� �r�e�f�e�r�e�n�c�e� �o�r� 

�s�t�a�t�i�o�n� �p�o�i�n�t�.� �I�t� �i�s� �e�s�s�e�n�t�i�a�l� �t�o� �a� �f�e�e�l�i�n�g� �o�f� �w�e�l�l�-�b�e�i�n�g�.� 

�P�s�y�c�h�i�a�t�r�i�s�t� �K�u�r�t� �G�o�l�d�s�t�e�i�n� �i�d�e�n�t�i�f�i�e�s� �a� �c�o�n�d�i�t�i�o�n� �c�a�l�l�e�d� 

 ��c�a�t�a�s�t�r�o�p�h�i�c� �a�n�x�i�e�t�y�. �� 

�G�o�l�d�s�t�e�i�n� �h�a�s� �d�e�m�o�n�s�t�r�a�t�e�d� �h�o�w� �w�e�,� �i�n� �o�u�r� �d�e�v�e�l�o�p�m�e�n�t�,� 
�b�u�i�l�d� �o�u�r� �e�g�o� �t�o� �s�u�p�p�o�r�t� �a�n�d� �b�e� �s�u�p�p�o�r�t�e�d� �b�y�,� �t�h�a�t� �v�i�e�w� 
�o�f� �r�e�a�l�i�t�y� �o�u�r� �c�u�l�t�u�r�e� �b�e�l�i�e�v�e�s� �t�o� �b�e� �t�h�e� �o�n�l�y� �c�o�r�r�e�c�t
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�o�n�e�.� �I�f� �t�h�i�s� �m�o�d�e�l� �i�s� �n�o� �l�o�n�g�e�r� �s�u�p�p�o�r�t�e�d� �b�y� �t�h�e� 
�c�u�l�t�u�r�e� �a�r�o�u�n�d� �u�s�,� �o�r� �i�f� �w�e� �a�r�e� �f�a�c�e�d� �w�i�t�h� �d�a�t�a� �t�h�a�t� 

�c�o�n�t�r�a�d�i�c�t� �i�t�,� �w�e� �f�e�e�l� �a�s� �i�f� �w�e� �a�r�e� �i�n� �g�r�e�a�t� �d�a�n�g�e�r�,� 

�t�h�e� �d�a�n�g�e�r� �t�h�a�t� �o�u�r� �u�n�s�u�p�p�o�r�t�e�d� �e�g�o� �w�i�l�l� �c�r�u�m�b�l�e� �a�n�d� 
�c�o�m�e� �a�p�a�r�t� �(�L�e�S�h�a�n� �a�n�d� �M�a�r�g�e�n�a�u�,� �1�9�8�2�)�.� 

�T�h�e� �d�i�v�e�r�s�i�t�y� �e�x�i�s�t�i�n�g� �b�e�t�w�e�e�n� �c�u�l�t�u�r�e�s�,� �o�f� �t�h�e� �s�a�m�e� 

�s�p�e�c�i�e�s� �(�m�a�n�k�i�n�d�)� �l�i�v�i�n�g� �o�n� �t�h�e� �s�a�m�e� �p�l�a�n�e�t� �C�e�a�r�t�h�)�,� 

�j�u�x�t�a�p�o�s�e�d� �i�n� �t�i�m�e�,� �c�a�n� �o�n�l�y� �b�e� �e�x�p�l�a�i�n�e�d� �b�y� �d�i�f�f�e�r�i�n�g� �w�a�y�s� 

�o�f� �i�n�t�e�r�p�r�e�t�i�n�g� �p�e�r�c�e�p�t�u�a�l� �p�h�e�n�o�m�e�n�a�.� 

�E�a�c�h� �c�u�l�t�u�r�e� �r�e�p�r�e�s�e�n�t�s� �a� �w�a�y� �o�f� �t�h�i�n�k�i�n�g� �t�h�a�t� �g�i�v�e�s� �t�h�e� 

�w�o�r�l�d� �o�r�d�e�r�.� �"�T�h�a�n�k�s� �t�o� �t�h�i�s� �b�r�a�i�n�w�a�s�h�i�n�g� �t�h�e� �w�o�r�l�d� �i�s� �s�e�e�n� 

�a�s�  ��t�h�u�s �� �a�n�d� �t�h�e�r�e�f�o�r�e� �i�s�  ��t�h�u�s ��"� �(�W�a�t�z�l�a�w�i�c�k�,� �1�9�8�4�)�.� 

�C�o�n�f�l�i�c�t�i�n�g� �v�i�e�w�s� �c�h�a�l�l�e�n�g�e� �t�h�e� �e�x�i�s�t�i�n�g� �o�r�d�e�r� �w�i�t�h� �a�n� 

�a�l�t�e�r�n�a�t�i�v�e� �o�r�d�e�r�.� �T�h�e� �c�o�n�c�e�p�t� �o�f� �o�r�d�e�r� �l�i�e�s� �w�i�t�h�i�n� �o�u�r� 

�a�c�c�e�p�t�e�d� �w�o�r�l�d� �v�i�e�w� �w�h�i�c�h� �i�s� �t�h�e� �p�r�e�v�a�i�l�i�n�g� �c�u�l�t�u�r�a�l�-�t�e�m�p�o�r�a�l� 

�r�e�a�l�i�t�y�.� �T�h�u�s� �o�u�r� �n�o�t�i�o�n� �o�f� �c�h�a�o�s� �a�n�d� �o�r�d�e�r� �a�r�e� �e�s�s�e�n�t�i�a�l�l�y� 

�i�n�d�o�c�t�r�i�n�a�t�e�d� �b�y� �c�u�l�t�u�r�e�.� 

�L�A�N�G�U�A�G�E� 

�A�m�o�n�g� �t�h�e� �m�y�r�i�a�d� �o�f� �c�o�m�p�l�e�x�i�t�i�e�s� �s�u�r�r�o�u�n�d�i�n�g� �a� �c�u�l�t�u�r�e ��s� 

�c�o�n�s�t�r�u�c�t� �o�f� �r�e�a�l�i�t�y� �i�s� �l�a�n�g�u�a�g�e�.� �F�o�r� �e�x�a�m�p�l�e� �a� �c�u�l�t�u�r�e ��s� 

�e�n�v�i�r�o�n�m�e�n�t� �a�f�f�e�c�t�s� �h�o�w� �l�a�n�g�u�a�g�e� �d�e�v�e�l�o�p�s�.� �B�e�c�a�u�s�e� �m�a�n� 

�i�n�v�e�n�t�s� �l�a�n�g�u�a�g�e�,� �w�e� �c�a�n� �s�a�y� �t�h�i�s�.� �B�y� �a�s�s�i�g�n�i�n�g� �a�g�r�e�e�d� 

�m�e�a�n�i�n�g� �t�o� �s�p�e�c�i�f�i�c� �s�i�g�n�s� �a�n�d� �s�y�m�b�o�l�s�,� �t�h�e�i�r� �a�r�r�a�n�g�e�m�e�n�t� 

�c�o�n�v�e�y�s� �a� �m�e�s�s�a�g�e� �a�m�o�n�g� �t�h�e� �c�u�l�t�u�r�e ��s� �m�e�m�b�e�r�s�.� �L�a�n�g�u�a�g�e� 

�r�e�f�l�e�c�t�s� �t�h�e� �b�a�s�i�c� �c�o�n�s�t�r�u�c�t�s� �o�f� �a� �c�u�l�t�u�r�a�l� �r�e�a�l�i�t�y�.�  ��A�n� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �l�a�n�g�u�a�g�e� �i�s� �t�h�u�s� �e�s�s�e�n�t�i�a�l� �f�o�r� �a�n�y� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �r�e�a�l�i�t�y� �o�f� �e�v�e�r�y�d�a�y� �l�i�f�e �� �(�B�e�r�g�e�r� �a�n�d
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�L�u�c�k�m�a�n�,� �1�9�6�6�)�.� �L�a�w�r�e�n�c�e� �L�e�S�h�a�n� �(�1�9�7�6�)� �s�a�y�s� �t�h�a�t� �l�a�n�g�u�a�g�e� 

�h�a�s� �t�w�o� �p�u�r�p�o�s�e�s�;� �o�n�e� �i�s� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �a�n�d� �t�h�e� �o�t�h�e�r�  ��i�s� �t�o� 

�m�a�k�e� �s�u�r�e� �t�h�a�t� �a�l�l� �m�e�m�b�e�r�s� �o�f� �a� �c�u�l�t�u�r�e� �h�a�v�e� �b�a�s�i�c�a�l�l�y� �t�h�e� 

�s�a�m�e� �e�x�p�e�r�i�e�n�c�e�,� �t�h�a�t� �t�h�e�y� �c�o�n�s�t�r�u�e� �r�e�a�l�i�t�y� �i�n� �t�h�e� �s�a�m�e� �w�a�y�. �� 

�»�-�.�.�e�v�e�r�y� �l�a�n�g�u�a�g�e� �f�o�r�m� �c�a�r�r�i�e�s� �a� �k�i�n�d� �o�f� �d�o�m�i�n�a�t�e� �o�r� 
�p�r�e�v�a�i�l�i�n�g� �w�o�r�l�d� �v�i�e�w�,� �w�h�i�c�h� �t�e�n�d�s� �t�o� �f�u�n�c�t�i�o�n� �i�n� �o�u�r� 
�t�h�i�n�k�i�n�g� �a�n�d� �i�n� �o�u�r� �p�e�r�c�e�p�t�i�o�n� �w�h�e�n�e�v�e�r� �i�t� �i�s� �u�s�e�d�,� �s�o� 
�t�h�a�t� �t�o� �g�i�v�e� �a� �c�l�e�a�r� �e�x�p�r�e�s�s�i�o�n� �o�f� �a� �w�o�r�l�d� �v�i�e�w� �c�o�n�t�r�a�r�y� 
�t�o� �t�h�e� �o�n�e� �i�m�p�l�i�e�d� �i�n� �t�h�e� �p�r�i�m�a�r�y� �s�t�r�u�c�t�u�r�e� �o�f� �l�a�n�g�u�a�g�e� 
�i�s� �u�s�u�a�l�l�y� �v�e�r�y� �d�i�f�f�i�c�u�l�t� �(�B�o�h�m�,� �1�9�8�0�)�.� 

�I�n� �t�h�i�s� �w�a�y� �t�h�e� �l�a�n�g�u�a�g�e� �o�f� �a� �c�u�l�t�u�r�e� �b�e�c�o�m�e�s� �t�h�e� 

�a�f�f�i�r�m�a�t�i�o�n� �o�f� �i�t�s� �o�w�n� �v�i�e�w� �o�f� �r�e�a�l�i�t�y�.� �T�h�u�s�,�  ��E�a�c�h� �l�a�n�g�u�a�g�e� 

�c�a�n� �e�x�p�r�e�s�s� �o�n�l�y� �p�a�r�t� �o�f� �r�e�a�l�i�t�y �� �(�P�r�i�g�o�g�i�n�e� �a�n�d� �S�t�e�n�g�e�r�s�,� 

�1�9�8�4�)�.� 

�A�n�y�o�n�e� �w�h�o� �l�e�a�r�n�s� �a� �n�e�w� �l�a�n�g�u�a�g�e� �t�o� �t�h�e� �d�e�g�r�e�e� �t�h�a�t� 
�t�h�e�y� �a�r�e� �t�h�i�n�k�i�n�g� �i�n� �i�t� �h�a�v�e� �b�y� �(�s�i�c�)� �t�h�i�s� �a�c�t�i�o�n� �g�i�v�e�n� 
�t�h�e�m�s�e�l�v�e�s� �(�s�i�c�)� �a�l�t�e�r�n�a�t�i�v�e�s� �t�o� �t�h�e� �w�a�y� �t�h�e�y� �c�o�n�s�t�r�u�e� 
�r�e�a�l�i�t�y�.� �E�a�c�h� �l�a�n�g�u�a�g�e� �h�a�s� �s�o�m�e� �d�i�f�f�e�r�e�n�c�e�s� �f�r�o�m� �o�t�h�e�r�s� 
�i�n� �t�h�e� �w�a�y� �i�t� �d�e�s�c�r�i�b�e�s� �r�e�a�l�i�t�y�.� �E�a�c�h� �h�a�s� �w�o�r�d�s� 
�d�e�f�i�n�i�n�g� �t�h�i�n�g�s� �f�o�r� �w�h�i�c�h� �t�h�e�r�e� �i�s� �s�i�m�p�l�y� �n�o� �e�q�u�i�v�a�l�e�n�t� 
�i�n� �a�n�o�t�h�e�r� �l�a�n�g�u�a�g�e� �(�L�e�S�h�a�n�,� �1�9�7�6�)�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �E�s�k�i�m�o�s� �h�a�v�e� �m�o�r�e� �t�h�a�n� �t�h�r�e�e� �w�o�r�d�s� 

�d�e�s�c�r�i�b�i�n�g� �s�n�o�w�.� �E�a�c�h� �w�o�r�d� �i�n� �i�t�s�e�l�f� �c�o�n�v�e�y�s� �s�p�e�c�i�f�i�c� 

�i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �o�f� �t�h�e� �s�n�o�w� �a�n�d� �i�m�p�l�i�c�i�t� 

�i�n� �e�a�c�h� �i�s� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� �t�o� �t�a�k�e� �s�u�c�h� �a�s�,� 

�h�u�n�t�i�n�g�,� �f�i�s�h�i�n�g� �o�r� �p�r�e�p�a�r�i�n�g� �f�o�r� �a� �b�l�i�z�z�a�r�d� �(�W�h�o�r�f�,� �1�9�5�0�)�.� 

�W�e� �r�e�e�x�p�e�r�i�e�n�c�e� �e�v�e�n�t�s� �t�h�r�o�u�g�h� �l�a�n�g�u�a�g�e�.� �L�a�n�g�u�a�g�e�,� �i�n� �p�a�r�t�,� 

�d�e�t�e�r�m�i�n�e�s� �h�o�w� �w�e� �c�o�n�c�e�i�v�e� �t�h�e� �w�o�r�l�d�,� �a�n�d� �e�a�c�h� �l�a�n�g�u�a�g�e� 

�r�e�f�l�e�c�t�s� �t�h�i�s� �c�o�n�c�e�p�t�i�o�n�.� �I�t� �i�s� �c�o�n�t�e�x�t� �d�e�p�e�n�d�e�n�t� �f�o�r� 

�m�e�a�n�i�n�g� �a�n�d� �o�r�d�e�r�.� 

�I�f� �a� �p�a�r�t�i�c�u�l�a�r� �p�e�r�s�o�n� �l�a�c�k�s� �t�h�i�s� �c�o�n�t�e�x�t�,� �f�o�r� �e�x�a�m�p�l�e�,� 
�i�f� �h�e� �o�r� �s�h�e� �d�o�e�s� �n�o�t� �k�n�o�w� �a�n�y�t�h�i�n�g� �o�f� �t�h�e� �s�e�m�a�n�t�i�c�s� �o�f
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�a� �p�a�r�t�i�c�u�l�a�r� �l�a�n�g�u�a�g�e�,� �t�h�e�n�,� �a�t� �l�e�a�s�t� �i�n�i�t�i�a�l�l�y�,� �t�h�e� 
�o�r�d�e�r� �w�i�l�l� �a�p�p�e�a�r� �t�o� �b�e� �n�o�t�h�i�n�g� �m�o�r�e� �t�h�e�n� �a� �r�h�y�t�h�m� �o�f� 
�s�o�u�n�d�s� �(�B�o�h�m� �a�n�d� �P�e�a�t�,� �1�9�8�7�)�.� 

�W�e� �w�o�u�l�d� �n�o�t� �p�r�e�s�u�m�e� �a�n� �u�n�f�a�m�i�l�i�a�r� �a�n�d� �u�n�i�n�t�e�l�l�i�g�i�b�l�e� 

�l�a�n�g�u�a�g�e� �t�o� �b�e� �w�i�t�h�o�u�t� �o�r�d�e�r�.� �Y�e�t�,� �g�e�n�e�r�a�l�l�y� �w�e� �t�e�n�d� �t�o� 

�d�i�s�m�i�s�s� �o�t�h�e�r� �u�n�i�n�t�e�l�l�i�g�i�b�l�e� �c�o�n�s�t�r�u�c�t�s�.� �I�n� �q�u�e�s�t�i�o�n�s� �o�f� 

�j�u�d�g�e�m�e�n�t� �w�e� �h�a�v�e� �d�i�s�t�i�n�c�t� �b�i�a�s�e�s� �i�n� �f�a�v�o�r� �o�f� �t�h�o�s�e� �t�h�e�o�r�i�e�s� 

�o�r� �t�h�i�n�g�s� �t�h�a�t� �a�r�e� �f�a�m�i�l�i�a�r� �o�r� �u�n�d�e�r�s�t�o�o�d�.� �T�h�i�s� �m�a�y� �b�e� 

�o�v�e�r�c�o�m�e� �b�y� �n�o�t� �d�i�s�m�i�s�s�i�n�g� �t�h�e� �o�r�d�e�r� �i�n�h�e�r�e�n�t� �i�n� �c�o�n�s�t�r�u�c�t�s� 

�c�o�n�f�l�i�c�t�i�n�g� �w�i�t�h� �o�u�r� �o�w�n�.� �"�W�i�t�h�o�u�t� �p�r�o�p�e�r� �f�r�e�e� �p�l�a�y� �o�f� �t�h�e� 

�m�i�n�d�,� �t�h�e� �c�o�n�t�e�x�t� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �t�a�c�i�t� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �w�i�l�l� 

�b�e� �f�a�r� �t�o�o� �l�i�m�i�t�e�d� �f�o�r� �t�h�e� �c�r�e�a�t�i�v�e� �p�e�r�c�e�p�t�i�o�n� �o�f� �n�e�w� �o�r�d�e�r�s�"� 

�B�o�h�m� �a�n�d� �P�e�a�t�,� �1�9�8�7�)�.� �I�n� �t�h�i�s� �s�e�n�s�e�,� �t�h�e� �l�i�m�i�t�a�t�i�o�n�s� �o�f� �o�u�r� 

�w�o�r�l�d� �v�i�e�w� �a�r�e� �s�e�l�f�-�i�m�p�o�s�e�d�.� �O�n�e� �w�i�s�h�i�n�g� �t�o� �m�a�x�i�m�i�z�e� 

�-�»�-�t�h�e� �v�i�e�w�s� �h�e� �h�o�l�d�s� �a�n�d� �w�h�o� �w�a�n�t�s� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e�m� 
�a�s� �c�l�e�a�r�l�y� �a�s� �h�e� �p�o�s�s�i�b�l�y� �c�a�n� �m�u�s�t� �t�h�e�r�e�f�o�r�e� �i�n�t�r�o�d�u�c�e� 
�o�t�h�e�r� �v�i�e�w�s�;� �t�h�a�t� �i�s�,� �h�e� �m�u�s�t� �a�d�o�p�t� �a� �p�l�u�r�a�l�i�s�t�i�c� 
�m�e�t�h�o�d�o�l�o�g�y�.� �H�e� �m�u�s�t� �c�o�m�p�a�r�e� �i�d�e�a�s� �w�i�t�h� �o�t�h�e�r� �i�d�e�a�s� 
�-�-�-�a�n�d� �h�e� �m�u�s�t� �t�r�y� �t�o� �i�m�p�r�o�v�e� �r�a�t�h�e�r� �t�h�a�n� �d�i�s�c�a�r�d� �t�h�e� 
�v�i�e�w�s� �t�h�a�t� �h�a�v�e� �f�a�i�l�e�d� �i�n� �t�h�e� �c�o�m�p�e�t�i�t�i�o�n� 
�(�F�e�y�e�r�a�b�e�n�d�,� �1�9�8�8�)�.� 

�T�E�M�P�O�R�A�L� �K�N�O�W�L�E�D�G�E� �A�N�D� �T�E�C�H�N�O�L�O�G�Y� 

�I�n� �a�l�l� �t�h�e�s�e� �v�a�r�i�o�u�s� �h�i�s�t�o�r�i�c�a�l� �c�o�n�t�e�x�t�s� �o�u�r� �c�o�n�s�t�r�u�c�t� 

�o�f� �r�e�a�l�i�t�y� �h�a�s� �h�a�d� �a� �t�a�n�g�i�b�l�e� �i�n�f�l�u�e�n�c�e� �o�n� �w�h�a�t� �w�e� �m�a�k�e� �a�n�d� 

�h�o�w� �w�e� �a�c�t�.� �F�o�r� �i�n�s�t�a�n�c�e�,� �t�h�e� �p�h�y�s�i�c�i�a�n� �o�f� �m�e�d�i�e�v�a�l� �t�i�m�e�s� 

�b�e�l�i�e�v�e�d� �t�h�a�t� �i�l�l�n�e�s�s� �w�a�s� �c�a�u�s�e�d� �b�y� �d�e�m�o�n�i�c� �s�p�i�r�i�t�s�.� 

�S�u�p�e�r�s�t�i�t�i�o�n� �p�r�e�d�o�m�i�n�a�t�e�d� �a�n�d� �r�e�l�i�g�i�o�u�s� �b�e�l�i�e�f�s� �f�o�r�b�a�d�e� 

�s�u�r�g�e�r�y�.� �T�h�i�s� �w�o�r�l�d� �v�i�e�w�,� �i�n� �t�u�r�n�,� �d�e�t�e�r�m�i�n�e�d� �w�h�a�t� �m�e�a�s�u�r�e�s� 

�w�e�r�e� �a�p�p�r�o�p�r�i�a�t�e� �t�r�e�a�t�m�e�n�t�s� �f�o�r� �i�l�l�n�e�s�s�.� �T�h�u�s�,� �c�h�a�r�m�s� �a�n�d
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�r�i�t�u�a�l�s� �w�e�r�e� �p�r�e�s�c�r�i�b�e�d� �t�o� �w�a�r�d� �o�f�f� �t�h�e� �e�v�i�l�.� �D�o�n�a�l�d� �T�.� 

�A�t�k�i�n�s�o�n� �(�1�9�5�6�)� �i�n� �M�a�g�i�c� �M�y�t�h� �a�n�d� �M�e�d�i�c�i�n�e� �w�r�i�t�e�s�,�  ��S�u�c�h� 

�b�e�l�i�e�f�s� �w�e�r�e� �a�s� �r�e�a�l� �t�o� �t�h�e� �m�e�d�i�e�v�a�l� �m�i�n�d� �a�s� �a�r�e� �t�h�e� �p�h�a�n�t�o�m�s� 

�c�o�n�j�u�r�e�d� �u�p� �t�o�d�a�y� �b�y� �t�h�e� �i�m�a�g�i�n�a�t�i�o�n� �o�f� �t�h�e� �c�h�i�l�d�.�"� �T�h�e� 

�r�e�a�l�i�t�y� �o�f� �w�i�t�c�h�e�s� �a�n�d� �d�e�m�o�n�s� �p�e�r�m�e�a�t�e�d� �a�l�l� �l�e�v�e�l�s� �o�f� 

�s�o�c�i�e�t�y�.� �D�o�c�u�m�e�n�t�e�d� �w�i�t�c�h� �t�r�i�a�l�s� �a�r�e� �t�e�s�t�i�m�o�n�y� �o�f� 

�g�o�v�e�r�n�m�e�n�t�a�l� �a�n�d� �j�u�d�i�c�i�a�l� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �p�e�r�c�e�i�v�e�d� 

�r�e�a�l�i�t�y�.� �U�n�d�o�u�b�t�e�d�l�y� �m�a�n�y� �w�h�o� �w�e�r�e� �s�e�n�t�e�n�c�e�d� �t�o� �d�e�a�t�h� �a�s� 

�w�i�t�c�h�e�s� �h�a�d� �r�e�p�u�d�i�a�t�e�d� �t�h�e� �p�r�e�v�a�i�l�i�n�g� �c�o�n�s�t�r�u�c�t�.� 

�M�e�d�i�c�a�l� �s�c�i�e�n�c�e� �h�a�s� �s�u�p�e�r�c�e�d�e�d� �m�e�d�i�e�v�a�l� �b�e�l�i�e�f�s� �a�n�d� 

�p�r�a�c�t�i�c�e�s�.� �T�o�d�a�y� �i�l�l�n�e�s�s� �a�n�d� �d�i�s�e�a�s�e� �a�r�e� �a�t�t�r�i�b�u�t�e�d� �t�o� �g�e�r�m�s� 

�a�n�d� �m�i�c�r�o�o�r�g�a�n�i�s�m�s�.� �T�h�e� �m�e�c�h�a�n�i�s�t�i�c� �w�o�r�l�d� �v�i�e�w� �a�t�t�r�i�b�u�t�e�d� 

�t�h�e� �q�u�a�l�i�t�i�e�s� �o�f� �a� �m�a�c�h�i�n�e� �t�o� �t�h�e� �h�u�m�a�n� �b�o�d�y�.� �A�s� �a� �r�e�s�u�l�t�,� 

�t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �t�o�o�l�s� �w�e�r�e� �d�e�v�e�l�o�p�e�d� �t�o� �f�i�x� �t�h�e� �m�a�c�h�i�n�e�.� �T�h�e� 

�r�e�s�u�l�t�i�n�g� �t�e�c�h�n�o�l�o�g�y� �r�e�f�l�e�c�t�e�d� �t�h�i�s� �t�h�i�n�k�i�n�g� �a�s� �m�i�c�r�o�s�c�o�p�e�s�,� 

�s�t�e�t�h�o�s�c�o�p�e�s�,� �X�-�r�a�y� �m�a�c�h�i�n�e�s� �a�n�d� �o�t�h�e�r� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� 

�d�e�v�e�l�o�p�e�d�.� 

�J�u�x�t�a�p�o�s�e�d� �t�o� �o�u�r� �w�e�s�t�e�r�n� �c�u�l�t�u�r�e� �w�i�t�h� �i�t�s� �c�u�r�r�e�n�t� 

�m�e�d�i�c�a�l� �t�r�a�d�i�t�i�o�n� �a�r�e� �c�u�l�t�u�r�e�s� �p�r�a�c�t�i�c�i�n�g� �v�o�o�d�o�o� �a�n�d� 

�w�i�t�c�h�c�r�a�f�t�.� �T�h�e�y� �d�o� �n�o�t� �s�h�a�r�e� �o�u�r� �c�o�n�s�t�r�u�c�t� �o�f� �r�e�a�l�i�t�y�.� 

 ��O�n�e� �a�n�d� �t�h�e� �s�a�m�e� �K�i�n�d� �o�f� �r�e�a�l�i�t�y� �m�a�y� �t�h�u�s� �l�o�o�k� �d�i�f�f�e�r�e�n�t� 

�f�r�o�m� �d�i�f�f�e�r�e�n�t� �p�e�r�s�p�e�c�t�i�v�e�s�"� �(�W�a�t�s�o�n�,� �1�9�8�5�)�.� �E�a�c�h� �c�u�l�t�u�r�e� 

�w�o�u�l�d� �p�r�o�b�a�b�l�y� �s�u�g�g�e�s�t� �t�h�e�i�r�s� �i�s� �t�h�e� �e�n�l�i�g�h�t�e�n�e�d� �o�n�e�.� �F�r�o�m� 

�t�h�e�s�e� �e�x�a�m�p�l�e�s�,� �o�n�e� �m�a�y� �f�e�e�l� �t�h�e� �i�n�v�e�n�t�i�v�e� �q�u�a�l�i�t�i�e�s� �o�f� 

�r�e�a�l�i�t�y�.
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�I�D�E�O�L�O�G�Y� �A�N�D� �C�O�N�C�E�P�T�S� 

�C�o�n�c�e�p�t�s� �s�u�c�h� �a�s� �t�i�m�e� �a�r�e� �b�a�s�e�d� �o�n� �b�o�t�h� �i�d�e�o�l�o�g�y� �a�n�d� 

�c�u�l�t�u�r�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �c�a�l�e�n�d�a�r�s� �v�a�r�y� �b�e�t�w�e�e�n� �c�u�l�t�u�r�e�s�.� �I�n� 

�T�i�m�e� �W�a�r�s�,� �J�e�r�e�m�y� �R�i�f�k�i�n� �(�1�9�8�7�)� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �t�h�e�r�e� �i�s� �t�h�e� 

�C�h�r�i�s�t�i�a�n� �g�r�e�g�o�r�i�a�n� �c�a�l�e�n�d�a�r� �b�a�s�e�d� �o�n� �s�e�c�u�l�a�r� �c�e�l�e�s�t�i�a�l� 

�c�y�c�l�e�s� �a�n�d� �t�h�e� �J�e�w�i�s�h� �c�a�l�e�n�d�a�r� �b�a�s�e�d� �o�n� �S�a�b�b�a�t�h� �a�n�d� �h�o�l�y� �d�a�y� 

�o�b�s�e�r�v�a�n�c�e�s�.� �E�a�c�h� �i�s� �f�o�u�n�d�e�d� �a�n�d� �b�a�s�e�d� �i�n� �i�t�s� �o�w�n� 

�i�d�e�o�l�o�g�i�c�a�l� �a�n�d� �c�u�l�t�u�r�a�l� �r�e�a�l�i�t�y�.� �H�e�b�r�e�w� �s�c�h�o�l�a�r� �J�o�s�h�u�a� 

�M�o�n�o�a�c�h� �a�t�t�r�i�b�u�t�e�s� �t�h�e� �c�o�h�e�s�i�o�n� �o�f� �t�h�e� �s�c�a�t�t�e�r�e�d� �J�e�w�i�s�h� 

�p�e�o�p�l�e� �t�o� �t�h�e�i�r� �t�i�m�e� �o�r�i�e�n�t�a�t�i�o�n�.� �H�e� �s�a�y�s�,�  ��T�h�e� �s�o�u�l� �o�f� 

�I�s�r�a�e�l�,� �i�t�s� �r�e�l�i�g�i�o�n� �a�n�d� �i�t�s� �c�u�s�t�o�m�s�,� �i�s� �a�n�c�h�o�r�e�d� �i�n� �i�t�s� 

�t�i�m�e�.� �R�e�p�l�a�c�i�n�g� �i�t�s� �n�a�t�i�o�n�a�l�-�r�e�l�i�g�i�o�u�s� �t�i�m�e� �b�y� �t�h�e� �t�i�m�e� �o�f� 

�o�t�h�e�r�s�.�.�.�i�s� �s�u�i�c�i�d�a�l� �f�o�r� �a� �d�i�s�t�i�n�c�t� �a�n�d� �i�n�d�e�p�e�n�d�e�n�t� �p�e�o�p�l�e �� 

�(�Z�e�r�u�b�a�v�e�l�,� �1�9�8�1�)�.� 

�F�o�r� �t�h�e� �J�e�w�i�s�h� �p�e�o�p�l�e� �t�h�e�i�r� �c�a�l�e�n�d�a�r� �i�s� �a� �i�n�t�e�g�r�a�l� �p�a�r�t� 

�o�f� �t�h�e�i�r� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �r�e�a�l�i�t�y� �a�n�d� �a� �m�e�a�n�s� �o�f� �m�a�i�n�t�a�i�n�i�n�g� 

�t�h�e�i�r� �i�d�e�n�t�i�t�y�.� �I�t� �d�i�s�t�i�n�g�u�i�s�h�e�s� �t�h�e�m� �b�y� �a� �d�i�s�t�i�n�c�t� �w�a�y� �o�f� 

�t�h�i�n�k�i�n�g� �a�n�d� �a�c�t�i�n�g� �t�h�a�t� �t�r�a�n�s�c�e�n�d�s� �t�h�e� �d�i�s�t�a�n�c�e�s� �b�e�t�w�e�e�n� 

�t�h�e�i�r� �s�c�a�t�t�e�r�e�d� �p�e�o�p�l�e�.�  ��W�h�e�t�h�e�r� �s�a�c�r�e�d� �o�r� �s�e�c�u�l�a�r�,� �e�v�e�r�y� 

�c�a�l�e�n�d�a�r� �e�x�p�r�e�s�s�e�s� �t�h�e� �e�s�s�e�n�t�i�a�l� �p�o�l�i�t�i�c�s� �o�f� �a� �c�u�l�t�u�r�e�.� 

�T�i�m�e�,� �t�h�e�n�,� �i�s� �m�o�r�e� �t�h�a�n� �j�u�s�t� �a� �f�e�a�t�u�r�e� �o�f� �r�e�a�l�i�t�y� �i�t� �m�a�y� 

�w�e�l�l� �b�e� �u�n�d�e�r�l�y�i�n�g� �r�e�a�l�i�t�y �� �(�R�i�f�k�i�n�,� �1�9�8�7�)�.� 

�S�O�C�I�O�-�T�E�C�H�N�O�L�O�G�I�C�A�L� �A�S�P�E�C�T�S� �O�F� �W�O�R�L�D� �V�I�E�W�S� 

�S�o�c�i�o�-�t�e�c�h�n�o�l�o�g�i�c�a�l� �r�e�l�a�t�i�o�n�s�h�i�p�s� �a�r�e� �c�o�m�p�l�e�x�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �t�h�e� �a�n�c�i�e�n�t� �h�u�n�t�e�r�-�g�a�t�h�e�r�s �� �s�o�c�i�e�t�y� �r�e�v�o�l�v�e�d� �a�r�o�u�n�d
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�r�i�t�u�a�l�s� �a�n�d� �c�e�r�e�m�o�n�i�e�s� �t�i�e�d� �t�o� �t�h�e� �s�e�a�s�o�n�s� �a�n�d� �c�y�c�l�e�s� �o�f� 

�n�a�t�u�r�e�.� �T�h�e�i�r� �l�i�v�e�s� �w�e�r�e� �o�r�g�a�n�i�z�e�d� �a�r�o�u�n�d� �t�h�e� �c�y�c�l�e�s� �o�f� 

�b�i�o�l�o�g�i�c�a�l� �f�u�n�c�t�i�o�n�s� �s�u�c�h� �a�s� �m�i�g�r�a�t�i�o�n� �o�f� �a�n�i�m�a�l�s�,� �r�i�p�e�n�i�n�g� 

�o�f� �f�r�u�i�t�,� �r�e�p�r�o�d�u�c�t�i�o�n� �a�n�d� �d�e�a�t�h�.� �T�h�e�i�r� �t�e�c�h�n�o�l�o�g�y� �r�e�f�l�e�c�t�e�d� 

�t�h�i�s� �w�a�y� �o�f� �t�h�i�n�k�i�n�g� �i�n� �t�h�e�i�r� �n�o�m�a�d�i�c� �l�i�f�e�s�t�y�l�e� �a�n�d� �t�e�m�p�o�r�a�r�y� 

�d�w�e�l�l�i�n�g�s�.� 

�I�n� �c�o�n�t�r�a�s�t�,� �a�g�r�i�c�u�l�t�u�r�a�l� �c�i�v�i�l�i�z�a�t�i�o�n� �d�i�v�i�d�e�d� �i�t�s� �t�i�m�e� 

�i�n� �d�a�y�s�,� �w�e�e�k�s�,� �m�o�n�t�h�s� �a�n�d� �y�e�a�r�s�.� �T�h�e� �c�a�l�e�n�d�a�r� �b�e�c�a�m�e� �a� �t�o�o�l� 

�b�y� �w�h�i�c�h� �e�v�e�n�t�s� �c�o�u�l�d� �b�e� �a�s�c�r�i�b�e�d� �i�n� �a�d�v�a�n�c�e� �o�r� �m�a�r�k�e�d� �i�n� 

�p�a�s�s�i�n�g� �(�R�i�f�k�i�n�,� �1�9�8�7�)�.� �T�h�e� �c�a�l�e�n�d�a�r� �w�a�s� �a� �s�o�c�i�o�-� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �c�r�e�a�t�i�o�n� �r�e�f�l�e�c�t�i�n�g� �t�h�e� �n�e�w� �r�e�a�l�i�t�y�.� �I�n� �t�u�r�n�,� 

�d�w�e�l�l�i�n�g�s� �b�e�c�a�m�e� �p�e�r�m�a�n�e�n�t� �a�n�d� �s�e�t�t�l�e�m�e�n�t�s� �d�e�v�e�l�o�p�e�d�.� 

�M�e�d�i�e�v�a�l� �c�r�a�f�t�s�m�e�n� �a�n�d� �f�a�r�m�e�r�s� �w�e�r�e� �g�e�n�e�r�a�l�l�y� �s�e�l�f�-� 

�e�m�p�l�o�y�e�d� �a�n�d� �o�r�i�e�n�t�e�d� �t�h�e�i�r� �w�o�r�k� �t�o� �t�h�e� �c�y�c�l�e� �o�f� �a� �d�a�y�.� �T�h�e� 

�t�e�c�h�n�o�l�o�g�y� �o�f� �t�e�l�l�i�n�g� �t�i�m�e� �w�a�s� �t�h�e� �c�h�u�r�c�h� �b�e�l�l� �w�h�i�c�h� �w�a�s� �r�u�n�g� 

�m�o�r�n�i�n�g�,� �n�o�o�n� �a�n�d� �e�v�e�n�i�n�g�.� �W�o�r�k�,� �f�e�s�t�i�v�a�l�s� �a�n�d� �o�t�h�e�r� 

�a�c�t�i�v�i�t�i�e�s� �w�e�r�e� �m�a�r�k�e�d� �b�y� �d�a�y�s� �n�o�t� �h�o�u�r�s� �o�r� �m�i�n�u�t�e�s�.� 

�E�a�r�l�y� �i�n� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �e�r�a�,� �t�i�m�e� �b�e�c�a�m�e� �a� �v�a�l�u�a�b�l�e� 

�c�o�m�m�o�d�i�t�y�.� �T�i�m�e� �n�e�e�d�e�d� �t�o� �b�e� �b�r�o�k�e�n� �d�o�w�n� �f�u�r�t�h�e�r� �i�n�t�o� �h�o�u�r�s� 

�a�n�d� �m�i�n�u�t�e�s�.� �T�h�u�s�,� �t�h�e� �m�e�c�h�a�n�i�c�a�l� �c�l�o�c�k� �w�a�s� �d�e�v�e�l�o�p�e�d� �t�o� 

�m�e�a�s�u�r�e� �t�i�m�e�.� �T�h�e�n� �t�i�m�e� �c�o�u�l�d� �b�e� �s�c�h�e�d�u�l�e�d� �a�n�d� �s�o�l�d� �b�y� �t�h�e� 

�c�l�o�c�k�.� 

�W�h�e�r�e�a�s� �i�n� �t�h�e� �c�r�a�f�t� �t�r�a�d�e�s� �a�n�d� �i�n� �f�a�r�m�i�n�g� �t�h�e� �w�o�r�k�e�r�s� 
�h�a�d� �s�e�t� �t�h�e� �p�a�c�e� �o�f� �a�c�t�i�v�i�t�y�,� �i�n� �t�h�e� �n�e�w� �f�a�c�t�o�r�y� �s�y�s�t�e�m� 
�t�h�e� �m�a�c�h�i�n�e�r�y� �d�i�c�t�a�t�e�d� �t�h�e� �t�e�m�p�o�.� �T�h�e� �t�r�a�d�i�t�i�o�n�a�l� 
�n�o�t�i�o�n� �o�f� �s�e�l�l�i�n�g� �o�n�e ��s� �l�a�b�o�r� �o�r� �s�k�i�l�l�s� �w�a�s� �r�e�p�l�a�c�e�d� �b�y� 
�t�h�e� �n�e�w� �c�o�n�c�e�p�t� �o�f� �s�e�l�l�i�n�g� �o�n�e ��s� �t�i�m�e� �(�R�i�f�k�i�n�,� �1�9�8�7�)�.
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�A�s� �m�a�n� �a�d�o�p�t�e�d� �t�h�i�s� �n�e�w� �c�o�n�c�e�p�t� �o�f� �t�i�m�e� �i�t� �b�e�g�a�n� �t�o� 

�t�r�a�n�s�f�o�r�m� �c�o�r�r�e�s�p�o�n�d�i�n�g� �r�e�a�l�i�t�i�e�s�.� �T�h�e� �c�o�n�s�t�r�u�c�t� �b�e�g�a�n� �t�o� 

�d�e�s�c�r�i�b�e� �s�o�c�i�a�l� �c�o�n�d�u�c�t� �a�s� �w�e�l�l� �a�s� �t�e�c�h�n�o�l�o�g�y�.� �T�h�e� �c�h�a�n�g�e� �i�n� 

�w�o�r�l�d� �v�i�e�w�,� �t�h�u�s� �a�d�o�p�t�e�d�,� �t�r�a�n�s�f�o�r�m�e�d� �s�o�c�i�e�t�y� �i�t�s�e�l�f�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �t�h�e� �n�e�w� �w�a�y� �o�f� �t�h�i�n�k�i�n�g� �p�r�o�m�p�t�e�d� �F�r�e�d�r�i�c�k� �W�.� �T�a�y�l�o�r� 

�t�o� �w�r�i�t�e� �S�c�i�e�n�t�i�f�i�c� �M�a�n�a�g�e�m�e�n�t� �i�n� �1�8�9�5�.� �I�n�a� �s�c�i�e�n�t�i�f�i�c�a�l�l�y� 

�m�a�n�a�g�e�d� �f�a�c�t�o�r�y�,� 

�-�.�-�.�-�t�h�e� �w�o�r�k�e�r� �b�e�c�a�m�e� �a�n� �a�u�t�o�m�a�t�o�n�,� �n�o� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�e� 

�m�a�c�h�i�n�e�s� �h�e� �i�n�t�e�r�a�c�t�e�d� �w�i�t�h�,� �h�i�s� �h�u�m�a�n�i�t�y� �l�e�f�t� �o�u�t�s�i�d�e� 
�a�t� �t�h�e� �f�a�c�t�o�r�y� �g�a�t�e�.� �O�n� �t�h�e� �f�a�c�t�o�r�y� �f�l�o�o�r�,� �h�e� �w�a�s� �a�n� 
�i�n�s�t�r�u�m�e�n�t� �o�f� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s�,� �a� �t�o�o�l� �w�h�o�s�e� 
�p�e�r�f�o�r�m�a�n�c�e� �c�o�u�l�d� �b�e� �t�i�m�e�d� �a�n�d� �i�m�p�r�o�v�e�d� �o�n� �w�i�t�h� �t�h�e� �s�a�m�e� 
�c�o�o�l� �d�e�t�a�c�h�m�e�n�t� �a�n�d� �s�c�i�e�n�t�i�f�i�c� �r�i�g�o�r� �a�s� �m�i�g�h�t� �b�e� �a�p�p�l�i�e�d� 
�t�o� �t�h�e� �m�a�c�h�i�n�e�r�y� �i�t�s�e�l�f� �(�R�i�f�k�i�n�,� �1�9�8�7�)�.� 

�T�a�y�l�o�r� �d�e�s�c�r�i�b�e�d� �i�n� �h�i�s� �b�o�o�k� �h�o�w� �w�o�r�k� �a�n�d� �p�e�r�s�o�n�a�l� �h�a�b�i�t� 

�w�e�r�e� �t�o� �b�e� �s�c�h�e�d�u�l�e�d� �a�n�d� �p�r�e�s�c�r�i�b�e�d�.� �T�o� �o�p�e�r�a�t�e� �w�i�t�h� �m�a�c�h�i�n�e�-� 

�l�i�k�e� �e�f�f�i�c�i�e�n�c�y� �w�a�s� �t�h�e� �u�l�t�i�m�a�t�e� �v�i�r�t�u�e�.� �T�h�i�s� �s�h�i�f�t� �i�n� 

�r�e�a�l�i�t�y� �d�i�s�t�u�r�b�e�d� �e�a�r�l�y� �f�a�c�t�o�r�y� �w�o�r�k�e�r�s� �w�h�o� �h�a�d� �t�o� �b�e� �c�o�e�r�c�e�d� 

�t�o� �g�i�v�e� �u�p� �t�h�e�i�r� �o�w�n� �t�i�m�e� �r�h�y�t�h�m�s� �a�n�d� �a�d�o�p�t� �r�i�g�i�d� �s�c�h�e�d�u�l�e�s� 

�S�u�i�t�a�b�l�e� �t�o� �m�a�c�h�i�n�e� �p�r�o�d�u�c�t�i�o�n�.� �T�h�e� �r�e�a�l�i�t�y� �o�f� �m�e�d�i�e�v�a�l� �t�i�m�e� 

�w�a�s� �r�e�p�l�a�c�e�d� �b�y� �a� �n�e�w� �w�a�y� �o�f� �t�h�i�n�k�i�n�g�,� �a� �n�e�w� �c�o�n�c�e�p�t� �o�f� �t�i�m�e� 

�t�h�a�t� �o�r�d�e�r�e�d� �a�n�d� �c�o�n�s�t�r�u�c�t�e�d� �r�e�a�l�i�t�y� �i�n� �i�t�s� �i�m�a�g�e�.� 

�T�o�d�a�y� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �c�l�o�c�k� �f�a�c�e�,� �b�a�s�e�d� �o�n� �a� �d�a�y ��s� �t�i�m�e� 

�c�y�c�l�e�,� �h�a�s� �b�e�e�n� �r�e�p�l�a�c�e�d� �w�i�t�h� �d�i�g�i�t�a�l� �t�i�m�e�.� �D�i�g�i�t�a�l� �t�i�m�e� �a�n�d� 

�c�o�m�p�u�t�e�r� �t�i�m�e� �a�r�e�  ��"�.�.�.�t�h�e� �f�i�n�a�l� �a�b�s�t�r�a�c�t�i�o�n� �o�f� �t�i�m�e� �a�n�d� �i�t�s� 

�c�o�m�p�l�e�t�e� �s�e�p�a�r�a�t�i�o�n� �f�r�o�m� �h�u�m�a�n� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�e� �r�h�y�t�h�m�s� �o�f� 

�n�a�t�u�r�e �� �(�R�i�f�k�i�n�,� �1�9�8�7�)�.� �W�e� �a�s�s�i�m�i�l�a�t�e� �t�h�e� �c�o�n�c�e�p�t�s� �a�n�d� �i�d�e�a�s� 

�p�a�r�t�i�c�u�l�a�r� �t�o� �t�h�e� �t�e�m�p�o�r�a�l� �c�o�n�t�e�x�t�.� �I�n� �e�a�c�h� �a�g�e� �m�a�n� 

�s�t�r�u�c�t�u�r�e�s� �p�e�r�s�o�n�a�l�,� �r�e�c�r�e�a�t�i�o�n�a�l� �a�n�d� �b�i�o�l�o�g�i�c�a�l� �n�e�e�d�s� �a�r�o�u�n�d
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�t�h�e� �a�c�c�e�p�t�e�d� �r�e�a�l�i�t�y�.� �I�n� �s�o�c�i�e�t�y� �a�g�r�e�e�d� �c�o�n�s�t�r�u�c�t�s�,� �s�u�c�h� �a�s� 

�t�h�o�s�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �t�i�m�e�,� �a�r�e� �i�m�p�o�r�t�a�n�t�.� 

�C�U�L�T�U�R�A�L� �C�O�N�S�T�R�U�C�T�S� �A�S� �P�A�R�A�D�I�G�M�S� 

�K�u�h�n� �(�1�9�6�2�)�,� �i�n� �t�h�e� �S�t�r�u�c�t�u�r�e� �o�f� �S�c�i�e�n�t�i�f�i�c� �R�e�v�o�l�u�t�i�o�n�s�,� 

�c�a�l�l�s� �t�h�e� �d�o�m�i�n�a�t�i�n�g� �w�o�r�l�d� �v�i�e�w� �o�f� �a� �g�r�o�u�p� �a� �p�a�r�a�d�i�g�m�.� �T�h�e� 

�t�e�r�m� �p�a�r�a�d�i�g�m�  ��.�.�.�s�t�a�n�d�s� �f�o�r� �t�h�e� �e�n�t�i�r�e� �c�o�n�s�t�e�l�l�a�t�i�o�n� �o�f� 

�b�e�l�i�e�f�s�,� �v�a�l�u�e�s�,� �t�e�c�h�n�i�q�u�e�s�,� �a�n�d� �s�o� �o�n� �s�h�a�r�e�d� �b�y� �a� �g�i�v�e�n� 

�c�o�m�m�u�n�i�t�y �� �(�K�u�h�n�,� �1�9�6�2�)�.� �E�a�c�h� �c�u�l�t�u�r�e� �e�x�p�r�e�s�s�e�s� �i�t�s� �o�w�n� 

�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �r�e�a�l�i�t�y� �d�e�r�i�v�e�d� �b�y� �i�t�s� �c�o�g�n�i�t�i�v�e� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e� �w�o�r�l�d�.� �I�n� �t�h�i�s� �s�e�n�s�e� 

�c�u�l�t�u�r�e� �r�e�p�r�e�s�e�n�t�s� �a�n� �a�g�r�e�e�m�e�n�t� �a�n�d� �c�o�n�s�e�n�s�u�s� �o�n� �a� 

�f�u�n�d�a�m�e�n�t�a�l� �w�o�r�l�d� �v�i�e�w�.� �T�h�i�s� �v�i�e�w� �i�s� �t�a�u�g�h�t� �t�o� �a�n�d� 

�p�r�o�l�i�f�e�r�a�t�e�d� �f�r�o�m� �o�n�e� �g�e�n�e�r�a�t�i�o�n� �t�o� �t�h�e� �n�e�x�t�.� 

�E�d�u�c�a�t�i�o�n� �b�e�c�o�m�e�s� �t�h�e� �a�f�f�i�r�m�a�t�i�o�n� �o�f� �a� �c�u�l�t�u�r�e ��s� �o�w�n� 

�v�i�e�w� �a�n�d� �i�s� �a�s�s�i�m�i�l�a�t�e�d�.� �C�h�i�l�d�r�e�n� �a�r�e� �t�h�u�s� �i�n�d�o�c�t�r�i�n�a�t�e�d� 

�w�i�t�h� �t�h�e�i�r� �c�u�l�t�u�r�e ��s� �f�u�n�d�a�m�e�n�t�a�l� �c�o�n�s�t�r�u�c�t�s� �o�f� �r�e�a�l�i�t�y�.� �W�h�a�t� 

�t�h�e� �y�o�u�t�h�f�u�l� �i�n�i�t�i�a�t�e� �a�c�c�e�p�t�s� �u�n�a�w�a�r�e�s� �a�r�e� �t�h�e� �c�o�n�c�e�p�t�s� �t�h�a�t� 

�d�e�t�e�r�m�i�n�e� �w�h�a�t� �f�o�r�m� �t�h�e� �t�a�n�g�i�b�l�e� �w�o�r�l�d� �w�i�l�l� �t�a�k�e�.� �T�h�e� 

�o�u�t�w�a�r�d� �w�o�r�l�d� �b�e�c�o�m�e�s� �a� �r�e�c�i�p�r�o�c�a�l� �o�f� �t�h�e� �i�n�w�a�r�d� 

�c�o�n�s�t�r�u�c�t�i�o�n�.� �C�o�n�f�l�i�c�t�i�n�g� �i�d�e�o�l�o�g�i�e�s� �s�u�c�h� �a�s� �c�a�p�i�t�a�l�i�s�m� �a�n�d� 

�c�o�m�m�u�n�i�s�m� �a�r�e� �a�l�t�e�r�n�a�t�i�v�e� �w�a�y�s� �o�f� �g�i�v�i�n�g� �o�r�d�e�r� �t�o� �r�e�a�l�i�t�y�.� 

�E�a�c�h� �e�x�e�r�c�i�s�e�s� �i�t�s� �o�w�n� �c�o�n�c�e�p�t�s� �o�n� �e�c�o�n�o�m�y� �a�n�d� �l�a�b�o�r� �a�n�d� �e�a�c�h� 

�g�e�n�e�r�a�t�e�s� �c�o�r�r�e�s�p�o�n�d�i�n�g�l�y� �c�o�n�f�l�i�c�t�i�n�g� �r�e�s�u�l�t�s�.� �A�s� �a� �r�e�s�u�l�t� 

�t�h�e� �c�o�n�s�t�r�u�c�t� �s�h�a�p�e�s� �r�e�a�l�i�t�y� �i�n� �t�h�e� �w�a�y� �p�e�o�p�l�e� �a�c�t� �a�n�d� �l�i�v�e�.� 

�I�n� �t�h�i�s� �w�a�y�,� �r�e�a�l�i�t�y� �i�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �m�a�n� �a�n�d� �t�a�k�e�s� �o�n
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�a�n� �a�b�e�r�r�a�t�i�o�n� �o�f� �s�e�l�f�-�f�u�i�f�i�l�l�i�n�g� �p�r�o�p�h�e�c�y�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� 

�t�h�e� �c�u�l�t�u�r�a�l�l�y� �d�e�t�e�r�m�i�n�e�d� �r�e�a�l�i�t�y� �a�c�q�u�i�r�e�d� �t�h�r�o�u�g�h� �e�d�u�c�a�t�i�o�n� 

�f�o�r�m�s� �t�h�e� �j�u�s�t�i�f�i�c�a�t�i�o�n� �f�o�r� �t�h�o�u�g�h�t�,� �d�e�c�i�s�i�o�n� �a�n�d� �a�c�t�i�o�n� 

�w�i�t�h�i�n� �a� �g�i�v�e�n� �c�u�l�t�u�r�e�.� �T�h�e�s�e� �f�o�u�n�d�a�t�i�o�n�a�l� �b�e�l�i�e�f�s� �a�r�e� �a�n� 

�o�p�e�r�a�t�i�o�n�a�l� �n�e�c�e�s�s�i�t�y�.� �A� �m�a�j�o�r� �s�h�i�f�t� �f�r�o�m� �o�n�e� �c�o�n�s�t�r�u�c�t� �t�o� 

�a�n�o�t�h�e�r� �i�n� �a�n� �i�n�d�i�v�i�d�u�a�l� �i�s� �c�o�n�v�e�r�s�i�o�n� �a�n�d� �i�n� �s�o�c�i�e�t�y� �i�s� 

�r�e�v�o�l�u�t�i�o�n�.� �U�n�d�e�r�l�y�i�n�g� �e�a�c�h� �c�o�n�s�t�r�u�c�t� �i�s� �a�n� �i�n�h�e�r�e�n�t� �o�r�d�e�r�.� 

�W�i�t�h�i�n� �w�e�s�t�e�r�n� �c�u�l�t�u�r�e� �o�u�r� �c�u�r�r�e�n�t� �m�o�d�e� �o�f� �t�h�i�n�k�i�n�g� �i�s� 

�m�e�c�h�a�n�i�s�t�i�c�.�  ��T�h�e� �m�e�c�h�a�n�i�s�t�i�c� �p�o�i�n�t� �o�f� �v�i�e�w� �i�n�v�o�l�v�e�s� �t�h�e� 

�a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �t�h�e� �p�o�s�s�i�b�l�e� �v�a�r�i�e�t�y� �i�n� �t�h�e� �b�a�s�i�c� �p�r�o�p�e�r�t�i�e�s� 

�a�n�d� �q�u�a�l�i�t�i�e�s� �e�x�i�s�t�i�n�g� �i�n� �n�a�t�u�r�e� �i�s� �l�i�m�i�t�e�d�.�.�. �� �(�B�o�h�n�,� 

�1�9�5�7�)�.� �T�h�e� �t�e�n�a�n�t�s� �o�f� �a� �m�e�c�h�a�n�i�s�t�i�c� �w�a�y� �o�f� �t�h�i�n�k�i�n�g� �a�r�e�:� 

�r�e�d�u�c�t�i�o�n�i�s�m�,� �t�h�e� �o�v�e�r� �s�i�m�p�l�i�f�y�i�n�g� �o�f� �c�o�m�p�l�e�x� �p�r�o�b�l�e�m�s�;� 

�d�e�t�e�r�m�i�n�i�s�m�,� �t�h�e� �k�n�o�w�i�n�g� �o�f� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� 

�w�i�t�h� �c�e�r�t�a�i�n�t�y�;� �a�n�d� �o�b�j�e�c�t�i�v�i�t�y�,� �t�h�e� �k�n�o�w�i�n�g� �o�f� �t�h�i�n�g�s� �i�n� �a�n�d� 

�o�f� �t�h�e�m�s�e�l�v�e�s� �w�i�t�h�o�u�t� �p�e�r�s�o�n�a�l� �b�i�a�s�e�s�.� �B�y� �t�h�e�s�e� �t�e�n�a�n�t�s� �t�h�e� 

�w�o�r�l�d� �i�s� �s�e�e�n� �a�s� �a� �s�y�s�t�e�m� �w�h�o�s�e� �s�e�c�r�e�t�s� �c�a�n� �b�e� �k�n�o�w�n�.� �T�h�e� 

�m�e�c�h�a�n�i�s�t�i�c� �w�o�r�l�d� �v�i�e�w� �p�r�o�v�e�s� �t�o� �b�e� �u�s�e�f�u�l� �b�u�t� �r�e�p�r�e�s�e�n�t�s� 

�o�n�l�y� �o�n�e� �o�f� �m�a�n�y� �w�a�y�s� �o�f� �c�o�n�s�t�r�u�i�n�g� �r�e�a�l�i�t�y�.� 

 ��T�h�e� �e�g�o� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �2�0�t�h� �c�e�n�t�u�r�y� �i�n�d�i�v�i�d�u�a�l� �s�e�e�m�s� 

�r�e�l�a�t�e�d� �t�o�,� �a�n�d� �d�e�p�e�n�d�e�n�t� �o�n�,� �t�h�e� �m�e�c�h�a�n�i�s�t�i�c� �l�o�g�i�c� �a�n�d� 

�s�c�i�e�n�t�i�f�i�c� �m�a�t�e�r�i�a�l�i�s�m� �o�f� �t�h�e� �2�0�t�h� �c�e�n�t�u�r�y� �v�i�e�w� �o�f� �r�e�a�l�i�t�y �� 

�(�L�e�S�h�a�n�,� �1�9�6�6�)�.� �E�d�u�c�a�t�i�o�n� �i�n� �t�h�e� �b�r�o�a�d�e�s�t� �s�e�n�s�e� �s�p�r�e�a�d� �t�h�i�s� 

�v�i�e�w�,� �a�n�d� �o�n�l�y� �e�d�u�c�a�t�i�o�n� �c�a�n� �o�v�e�r�c�o�m�e� �i�t�.� �C�u�r�r�e�n�t� �s�c�i�e�n�t�i�f�i�c� 

�t�h�i�n�k�i�n�g� �a�c�c�e�p�t�s� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �a�n�d� �c�o�g�n�i�t�i�v�e� �a�s�p�e�c�t�s� �o�f� 

�r�e�a�l�i�t�y�.� �A�v�a�n�t�-�g�a�r�d�e� �s�c�i�e�n�t�i�s�t�s� �h�a�v�e� �r�e�p�l�a�c�e�d� �r�e�d�u�c�t�i�o�n�i�s�t
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�a�p�p�r�o�a�c�h�e�s� �w�i�t�h� �w�h�o�l�i�s�t�i�c�,� �d�e�t�e�r�m�i�n�i�s�t�i�c� �a�p�p�r�o�a�c�h�e�s� �w�i�t�h� 

�u�n�c�e�r�t�a�i�n�t�y�,� �a�n�d� �o�p�j�e�c�t�i�v�e� �a�p�p�r�o�a�c�h�e�s� �w�i�t�h� �p�a�r�t�i�c�i�p�a�t�o�r�y� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n�.� �T�h�e� �o�l�d� �o�r�d�e�r� �o�f� �c�l�a�s�s�i�c�a�l� �p�h�y�s�i�c�s� �a�n�d� 

�t�h�i�n�k�i�n�g� �h�a�s� �b�e�e�n� �o�v�e�r�t�u�r�n�e�d�.� 

�F�i�n�s�t�e�i�n� �r�e�v�o�l�u�t�i�o�n�i�z�e�d� �t�h�e� �N�e�w�t�o�n�i�a�n� �w�o�r�l�d� �v�i�e�w� �b�y� 
�a�b�a�n�d�o�n�i�n�g� �t�h�e� �i�d�e�a� �t�h�a�t� �m�a�s�s�,� �s�p�a�c�e�,� �a�n�d� �t�i�m�e� �a�r�e� 
�a�b�s�o�l�u�t�e� �q�u�a�n�t�i�t�i�e�s�.�.�.� �H�e� �u�n�i�f�i�e�d� �t�h�e� �p�r�e�v�i�o�u�s�l�y� 
�s�e�p�a�r�a�t�e� �c�o�n�c�e�p�t�i�o�n�s� �o�f� �m�a�s�s� �a�n�d� �e�n�e�r�g�y�,� �a�n�d� �s�h�o�w�e�d� �t�h�a�t� 
�b�o�t�h� �a�r�e� �a�s�p�e�c�t�s� �o�f� �t�h�e� �s�a�m�e� �r�e�a�l�i�t�y�,� �r�e�l�a�t�e�d� �t�h�r�o�u�g�h� 
�h�i�s� �f�a�m�o�u�s� �e�q�u�a�t�i�o�n� �E�=�m�c�2�,�.�.�.� �(�S�h�e�l�d�r�a�k�e�,� �1�9�8�8�)�.� 

�Q�u�a�n�t�u�m� �m�e�c�h�a�n�i�c�s� �b�r�o�u�g�h�t� �r�a�d�i�c�a�l� �c�h�a�n�g�e� �t�o� �n�o�t�i�o�n�s� �o�f� 

�r�e�a�l�i�t�y�.� �T�h�e� �w�o�r�l�d� �i�s� �n�o� �l�o�n�g�e�r� �s�e�e�n� �a�s� �a�u�t�o�n�o�m�o�u�s� �p�a�r�t�s�.� 

 ��R�a�t�h�e�r�,� �t�h�e� �p�r�i�m�a�r�y� �e�m�p�h�a�s�i�s� �i�s� �n�o�w� �o�n� �u�n�d�i�v�i�d�e�d� �w�h�o�l�e�n�e�s�s�,� 

�i�n� �w�h�i�c�h� �t�h�e� �o�b�s�e�r�v�i�n�g� �i�n�s�t�r�u�m�e�n�t� �i�s� �n�o�t� �s�e�p�a�r�a�b�l�e� �f�r�o�m� �w�h�a�t� 

�i�s� �o�b�s�e�r�v�e�d�"� �(�B�o�h�m�,� �1�9�8�0�)�.� �T�h�e� �w�o�r�l�d� �d�o�e�s� �n�o�t� �c�h�a�n�g�e�,� �b�u�t� 

�t�h�e� �w�a�y� �w�e� �i�n�t�e�r�p�r�e�t� �t�h�e� �w�o�r�l�d� �d�o�e�s�.� 

�W�e� �l�i�v�e� �i�n� �a� �p�e�r�c�e�i�v�e�d� �w�o�r�l�d� �o�f� �l�a�w� �a�n�d� �o�r�d�e�r�,� �o�f� 
�s�e�q�u�e�n�t�i�a�l� �c�a�u�s�e� �a�n�d� �e�f�f�e�c�t�-�-�a� �w�o�r�l�d� �i�n� �w�h�i�c�h� �s�p�a�c�e� �a�n�d� 
�t�i�m�e� �a�r�e� �l�i�m�i�t�i�n�g� �f�a�c�t�o�r�s�.� �I�t� �i�s� �o�n� �t�h�i�s� �v�i�e�w� �t�h�a�t� �w�e� 
�h�a�v�e� �b�u�i�l�t� �o�u�r� �o�w�n� �p�e�r�s�o�n�a�l�i�t�y� �s�t�r�u�c�t�u�r�e�,� �o�u�r� �a�c�t�i�o�n� �a�n�d� 
�r�e�a�c�t�i�o�n� �p�a�t�t�e�r�n�s�,� �a�n�d� �o�u�r� �s�e�n�s�e� �o�f� �s�e�c�u�r�i�t�y�.� �W�h�a�t� �i�f� 
�w�e� �a�r�e� �f�a�c�e�d� �w�i�t�h� �a�p�p�a�r�e�n�t� �e�v�i�d�e�n�c�e� �t�h�a�t� �t�h�e�y� �m�a�y� �b�e� 
�i�l�l�u�s�i�o�n�s�-�-�t�h�a�t� �s�p�a�c�e� �a�n�d� �t�i�m�e� �c�a�n� �s�o�m�e�t�i�m�e�s� �b�e� 
�d�i�s�c�o�u�n�t�e�d� �o�r� �i�g�n�o�r�e�d�:� �t�h�a�t� �s�e�q�u�e�n�c�e�s� �o�f� �e�v�e�n�t�s� �c�a�n� 
�o�c�c�u�r� �w�h�i�c�h� �a�r�e� �i�r�r�e�l�e�v�a�n�t� �t�o� �t�h�e� �l�o�g�i�c� �o�f� �c�a�u�s�e� �a�n�d� 
�e�f�f�e�c�t�?�  ��.�.�.�a� �d�i�s�t�u�r�b�a�n�c�e� �o�f� �t�h�e� �o�r�d�e�r�l�y� �s�t�r�u�c�t�u�r�e� �a�n�d� 
�l�a�w�s� �o�f� �t�h�e� �u�n�i�v�e�r�s�e� �t�h�a�t� �w�e� �p�e�r�c�e�i�v�e� �i�s� �b�o�u�n�d� �t�o� 
�t�h�r�e�a�t�e�n� �t�o� �h�a�v�e� �p�r�o�f�o�u�n�d� �e�f�f�e�c�t�s� �o�n� �t�h�e� �p�e�r�s�o�n�a�l�i�t�y� �o�f� 
�t�h�e� �p�e�r�c�e�i�v�e�r�.� �H�o�w� �w�e� �a�c�t� �i�s� �a� �v�i�t�a�l� �p�a�r�t� �o�f� �h�o�w� �w�e� �s�e�e� 
�o�u�r�s�e�l�v�e�s�.� �B�u�t� �i�f� �t�h�e� �p�e�r�c�e�i�v�e�d� �r�u�l�e�s� �c�h�a�n�g�e�,� �w�e� �w�i�l�l� 

�n�o�t� �k�n�o�w� �h�o�w� �t�o� �a�c�t�,� �w�h�a�t� �t�o� �d�o� �o�r� �t�h�i�n�k�.� �T�h�i�s� �w�o�u�l�d� �b�e� 
�p�a�r�t�i�c�u�l�a�r�l�y� �t�r�u�e� �i�n� �t�h�e� �2�0�t�h� �c�e�n�t�u�r�y� �w�i�t�h� �i�t�s� �i�m�m�e�n�s�e� 
�e�m�o�t�i�o�n�a�l� �i�n�v�e�s�t�m�e�n�t� �i�n� �t�h�e� �m�a�t�e�r�i�a�l�i�s�t�i�c� �m�e�t�a�p�h�y�s�i�c� 
�(�L�e�s�h�a�n�,� �1�9�6�6�)�.� 

�T�o� �r�e�m�a�i�n� �s�e�c�u�r�e� �a�n�d� �i�n� �c�o�n�t�r�o�l�,� �w�e� �p�r�e�s�c�r�i�b�e� �o�r�d�e�r� �a�n�d� 

�e�s� �s�o� �c�m�e� �e�e� �o�n�e� �e�e� �e�t� �e�e� �c�e�e� �e�e� �e�e� �e�y� �e�e� �e�e� �e�e� �e�e� �e�e�  �� �a�e� �w�e� �e�e� �c�e� 

�S�e� �e�e� �e�e� �e�e� �e�e� �e�e� �e�e� �e�e�  �� �o�e� �e�e�e� �e�e



�4�9� 

�b�o�o�k� �e�x�p�l�o�r�i�n�g� �t�h�i�s� �t�o�p�i�c�.� �G�o�l�e�m�a�n� �d�e�s�c�r�i�b�e�s� �m�a�n�y� �e�x�a�m�p�l�e�s� 

�o�f� �h�o�w� �w�e� �c�r�e�a�t�e� �f�i�c�t�i�o�n�a�l� �p�e�r�s�o�n�a�l� �a�n�d� �s�o�c�i�a�l� �c�o�n�s�t�r�u�c�t�s� �o�f� 

�r�e�a�l�i�t�y�.�  ��I�d�e�a�s� �l�e�a�d� �t�o� �a�c�t�s�.� �T�o� �t�h�e� �d�e�g�r�e�e� �t�h�a�t� �a� �s�o�c�i�e�t�y� 

�C�o�r� �i�n�d�i�v�i�d�u�a�l�)� �l�i�m�i�t�s� �t�h�e� �r�a�n�g�e� �o�f� �a�t�t�e�n�t�i�o�n� �t�h�r�o�u�g�h� 

�a�u�t�h�o�r�i�t�a�r�i�a�n� �f�r�a�m�e�s� �C�o�r� �c�o�n�s�t�r�u�c�t�s�)�,� �i�t� �r�e�s�t�r�i�c�t�s� �t�h�e� 

�c�h�o�i�c�e�s� �a�v�a�i�l�a�b�l�e� �t�o� �i�t�s� �m�e�m�b�e�r�s�.�"� 

�W�h�e�n� �a� �g�r�o�u�p� �m�a�i�n�t�a�i�n�s� �i�t�s� �c�o�z�i�n�e�s�s� �b�y� �e�r�e�c�t�i�n�g� 
�b�a�r�r�i�e�r�s� �a�g�a�i�n�s�t� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �m�i�g�h�t� �u�p�s�e�t� �i�t�,� �t�h�e�n� �a� 
�c�o�l�l�e�c�t�i�v�e� �d�e�f�e�n�s�e� �i�s� �a�t� �w�o�r�k�.� �T�h�i�s� �p�r�o�c�e�s�s� �o�f� �g�u�a�r�d�i�n�g� 
�t�h�e� �g�r�o�u�p ��s� �s�e�l�f�-�i�m�a�g�e� �i�s� �p�r�e�c�i�s�e�l�y� �p�a�r�a�l�l�e�l� �t�o� �t�h�e� �w�a�y�s� 
�t�h�e� �p�e�r�s�o�n�a�l� �s�e�l�f� �s�k�e�w�s� �r�e�a�l�i�t�y� �t�o� �s�u�s�t�a�i�n� �i�t�s� �s�e�l�f�-� 
�s�c�h�e�m�a�.� �A�s� �w�i�t�h�i�n�,� �s�o� �w�i�t�h�o�u�t� �(�G�o�l�e�m�a�n�,� �1�9�8�5�)�.� 

�I�t� �i�s� �e�s�s�e�n�t�i�a�l� �t�o� �o�u�r� �m�e�n�t�a�l� �h�e�a�l�t�h� �t�h�a�t� �w�e� �f�e�e�l� �i�n� 

�c�o�n�t�r�o�l�.� �O�u�r� �w�o�r�l�d� �c�o�n�s�t�r�u�c�t� �f�a�c�i�l�i�t�a�t�e�s� �s�e�c�u�r�i�t�y� �b�u�t� 

�c�o�n�s�t�r�i�c�t�s� �a�l�t�e�r�n�a�t�i�v�e�s�.� �W�e� �r�a�r�e�l�y� �c�o�n�s�i�d�e�r�,� �"�T�h�e� �v�a�l�i�d�i�t�y� 

�o�f� �o�n�e� �e�x�p�l�a�n�a�t�i�o�n� �d�o�e�s� �n�o�t� �i�n�v�a�l�i�d�a�t�e� �t�h�e� �o�t�h�e�r�s �� �(�L�e�S�h�a�n�,� 

�1�9�6�6�)�.� 

�T�H�E� �N�A�T�U�R�E� �O�F� �C�O�N�S�T�R�U�C�T�S� 

�R�e�a�l�i�t�y� �i�s� �t�o� �a� �g�r�e�a�t� �e�x�t�e�n�t� �w�h�a�t� �w�e� �i�n�v�e�n�t�.� �W�e� �m�a�y� 

�t�h�i�n�k� �o�f� �i�t� �a�s� �a� �c�a�m�e�r�a� �w�h�o�s�e� �l�e�n�s� �e�d�i�t�s� �o�u�t� �a�l�l� �t�h�a�t� �d�o�e�s� 

�n�o�t� �f�a�l�l� �w�i�t�h�i�n� �i�t�s� �f�r�a�m�e� �a�n�d� �w�h�o�s�e� �r�a�n�g�e� �o�f� �f�o�c�u�s� �d�e�t�e�r�m�i�n�e�s� 

�w�h�i�c�h� �t�h�i�n�g�s� �a�r�e� �c�l�e�a�r� �a�n�d� �w�h�i�c�h� �t�h�i�n�g�s� �a�r�e� �c�h�a�c�t�i�c� 

�a�b�e�r�r�a�t�i�o�n�s�.� 

�-�-�.�.�t�h�e� �e�x�p�e�r�i�e�n�c�i�n�g� �c�o�n�s�c�i�o�u�s�n�e�s�s� �c�r�e�a�t�e�s� �s�t�r�u�c�t�u�r�e� 
�i�n� �t�h�e� �f�l�o�w� �o�f� �i�t�s� �e�x�p�e�r�i�e�n�c�e�;� �a�n�d� �t�h�i�s� �s�t�r�u�c�t�u�r�e� �i�s� 
�w�h�a�t� �c�o�n�s�c�i�o�u�s� �c�o�g�n�i�t�i�v�e� �o�r�g�a�n�i�s�m�s� �e�x�p�e�r�i�e�n�c�e� �a�s� 
 ��r�e�a�l�i�t�y � ��-�-�a�n�d� �s�i�n�c�e� �t�h�i�s� �r�e�a�l�i�t�y� �i�s� �c�r�e�a�t�e�d� �a�l�m�o�s�t� 
�e�n�t�i�r�e�l�y� �w�i�t�h�o�u�t� �t�h�e� �e�x�p�e�r�i�e�n�c�e�r ��s� �a�w�a�r�e�n�e�s�s� �o�f� �h�i�s� �o�r� 
�h�e�r� �c�r�e�a�t�i�v�e� �a�c�t�i�v�i�t�y�,� �i�t� �c�o�m�e�s� �t�o� �a�p�p�e�a�r� �a�s� �g�i�v�e�n� �b�y� 
�a�n� �i�n�d�e�p�e�n�d�e�n�t�l�y�  ��e�x�i�s�t�i�n�g �� �w�o�r�l�d� �(�W�a�t�z�a�l�w�i�c�k�,� �1�9�8�4�)�.



�3�0� 

�W�e� �d�o� �n�o�t� �p�e�r�c�e�i�v�e� �t�h�e� �o�p�e�r�a�t�i�o�n�s� �o�f� �o�u�r� �o�w�n� 

�c�o�n�s�t�r�u�c�t�i�n�g� �p�r�o�c�e�s�s�,� �b�u�t� �i�t� �i�s� �i�n�h�e�r�e�n�t�l�y� �c�r�e�a�t�i�v�e�.� 

�E�x�p�e�r�i�e�n�c�e� �i�s� �o�b�j�e�c�t�i�f�i�e�d� �i�n� �a� �p�r�o�c�e�s�s� �n�o�t� �u�n�l�i�k�e� �t�h�a�t� 

�d�e�s�c�r�i�b�e�d� �b�y� �E�r�n�s�t� �v�o�n� �G�l�a�s�e�r�s�f�e�l�d� �w�h�o� �s�a�i�d�,� 

�A� �b�r�i�c�k�l�a�y�e�r� �w�h�o� �b�u�i�l�d�s� �e�x�c�l�u�s�i�v�e�l�y� �w�i�t�h� �b�r�i�c�k�s� �m�u�s�t� 
�s�o�o�n�e�r� �o�f� �l�a�t�e�r� �c�o�m�e� �t�o� �t�h�e� �c�o�n�c�l�u�s�i�o�n� �t�h�a�t� �w�h�e�r�e�v�e�r� 
�t�h�e�r�e� �i�s� �t�o� �b�e� �a�n� �o�p�e�n�i�n�g� �f�o�r� �a� �d�o�o�r� �o�r� �w�i�n�d�o�w�,� �h�e� �h�a�s� 
�t�o� �m�a�k�e� �a�n� �a�r�c�h� �t�o� �s�u�p�p�o�r�t� �t�h�e� �w�a�l�l� �a�b�o�v�e�.� �I�f� �t�h�i�s� 
�b�r�i�c�k�l�a�y�e�r� �t�h�e�n� �b�e�l�i�e�v�e�s� �h�e� �h�a�s� �d�i�s�c�o�v�e�r�e�d� �a� �l�a�w� �o�f� �a�n� 
�a�b�s�o�l�u�t�e� �w�o�r�l�d�,� �h�e� �m�a�k�e�s� �m�u�c�h� �t�h�e� �s�a�m�e� �m�i�s�t�a�k�e� �a�s� �K�a�n�t� 
�w�h�e�n� �h�e� �c�a�m�e� �t�o� �b�e�l�i�e�v�e� �t�h�a�t� �a�l�l� �g�e�o�m�e�t�r�y� �h�a�d� �t�o� �b�e� 
�E�u�c�l�i�d�e�a�n� �(�W�a�t�z�a�l�w�i�c�k�,� �1�9�8�4�)�.� 

�T�h�e� �r�e�a�s�o�n� �w�h�y� �o�u�r� �s�e�n�t�i�e�n�t�,� �p�e�r�c�i�p�i�e�n�t�,� �a�n�d� �t�h�i�n�k�i�n�g� 
�e�g�o� �i�s� �m�e�t� �n�o�w�h�e�r�e� �i�n� �o�u�r� �w�o�r�l�d� �p�i�c�t�u�r�e� �c�a�n� �e�a�s�i�l�y� �b�e� 
�i�n�d�i�c�a�t�e�d� �i�n� �s�e�v�e�n� �w�o�r�d�s�:� �b�e�c�a�u�s�e� �i�t� �i�s� �I�T�S�E�L�F� �t�h�a�t� 
�w�o�r�l�d� �p�i�c�t�u�r�e�.� �I�t� �i�s� �i�d�e�n�t�i�c�a�l� �w�i�t�h� �t�h�e� �w�h�o�l�e� �a�n�d� 
�t�h�e�r�e�f�o�r�e� �c�a�n�n�o�t� �b�e� �c�o�n�t�a�i�n�e�d� �i�n� �i�t� �(�S�c�h�r�o�d�i�n�g�e�r�,� 
�1�9�5�9�)�.� 

�I�n� �a�n� �e�x�p�e�r�i�m�e�n�t� �b�y� �B�r�u�n�e�r� �a�n�d� �P�o�s�t�m�a�n� �(�1�9�4�9�)�,� �s�u�b�j�e�c�t�s� 

�w�e�r�e� �a�s�k�e�d� �t�o� �i�d�e�n�t�i�f�y� �c�a�r�d�s� �w�h�i�c�h� �w�e�r�e� �f�l�a�s�h�e�d� �b�r�i�e�f�l�y� 

�b�e�f�o�r�e� �t�h�e�m�.� �S�o�m�e� �c�a�r�d�s� �w�e�r�e� �n�o�r�m�a�l� �a�n�d� �o�t�h�e�r�s� �w�e�r�e� �a�l�t�e�r�e�d� 

�t�o� �c�r�e�a�t�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �a� �b�l�a�c�k� �t�e�n� �o�f� �h�e�a�r�t�s� �o�r� �r�e�d� �s�i�x� �o�f� 

�c�l�u�b�s�.� �W�i�t�h�o�u�t� �h�e�s�i�t�a�t�i�o�n� �t�h�e� �s�u�b�j�e�c�t�s� �i�d�e�n�t�i�f�i�e�d� �t�h�e� �c�a�r�d�s� 

�b�y� �g�r�o�u�p�i�n�g� �t�h�e�m� �i�n�t�o� �c�a�t�e�g�o�r�i�e�s� �p�r�e�p�a�r�e�d� �b�y� �p�r�i�o�r� 

�e�x�p�e�r�i�e�n�c�e�.� �W�h�e�n� �t�h�e� �e�x�p�o�s�u�r�e� �i�n�c�r�e�a�s�e�d� �a�n�d� �t�h�e� �a�l�t�e�r�a�t�i�o�n�s� 

�b�e�c�a�m�e� �a�p�p�a�r�e�n�t�,� �t�h�e� �s�u�b�j�e�c�t�s� �m�a�d�e� �o�n�e� �o�f� �t�w�o� �c�h�o�i�c�e�s�.� �T�h�e�y� 

�e�i�t�h�e�r� �c�o�n�t�i�n�u�e�d� �o�n� �a�n�d� �i�g�n�o�r�e�d� �t�h�e� �a�l�t�e�r�e�d� �c�o�l�o�r� �o�r� �t�h�e�y� 

�b�e�c�a�m�e� �d�i�s�t�r�e�s�s�e�d� �o�v�e�r� �t�h�e� �c�o�n�t�r�a�d�i�c�t�i�o�n� �a�n�d� �c�o�m�m�e�n�t�e�d�.� 

�&�A� �w�o�r�l�d� �v�i�e�w� �m�a�k�e�s� �t�h�e� �s�a�m�e� �a�s�s�u�m�p�t�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� 

�r�e�a�l�i�t�y�.� �K�u�h�n� �(�1�9�6�2�)� �s�a�y�s� �t�h�e� �e�x�p�e�r�i�m�e�n�t� �r�e�f�l�e�c�t�s� �h�o�w� 

�"�.�.�.�n�o�v�e�l�t�y� �e�m�e�r�g�e�s� �o�n�l�y� �w�i�t�h� �d�i�f�f�i�c�u�l�t�y�,� �m�a�n�i�f�e�s�t�e�d� �b�y� 

�r�e�s�i�s�t�a�n�c�e�,� �a�g�a�i�n�s�t� �a� �b�a�c�k�g�r�o�u�n�d� �o�f� �e�x�p�e�c�t�a�t�i�o�n�. �



�S�1� 

�E�x�p�e�c�t�a�t�i�o�n�s� �b�l�o�c�k� �t�r�u�l�y� �c�r�e�a�t�i�v�e� �s�o�l�u�t�i�o�n�s�.� �E�x�p�e�c�t�a�t�i�o�n� �i�s� 

�d�i�s�a�r�m�e�d� �b�y� �t�h�e� �r�e�a�l�i�z�a�t�i�o�n� �t�h�a�t� �i�t� �r�e�p�r�e�s�e�n�t�s� �o�n�l�y� �o�n�e� 

�t�h�e�o�r�y� �o�f� �m�a�n�y� �p�o�s�s�i�b�l�e� �r�e�a�l�i�t�i�e�s�.� 

�W�h�e�n� �w�e� �f�i�r�s�t� �e�n�c�o�u�n�t�e�r� �a� �t�h�e�o�r�y� �t�h�a�t� �e�i�t�h�e�r� 
�c�o�n�t�r�a�d�i�c�t�s� �o�r� �t�r�a�n�s�c�e�n�d�s� �o�u�r� �o�w�n�,� �w�e� �m�a�y� �i�n�s�i�s�t� �t�h�a�t� 
�i�t� �b�e� �v�e�r�i�f�i�a�b�l�e� �b�y� �m�e�a�n�s� �o�f� �o�u�r� �p�r�e�s�e�n�t� �m�e�t�h�o�d�s� �o�f� 
�q�u�e�s�t�i�o�n�i�n�g�.� �-�-�e�-�i�t� �m�a�y� �b�e� �i�m�p�o�s�s�i�b�l�e� �t�o� �r�e�p�h�r�a�s�e� �o�n�e� 
�t�h�e�o�r�y� �i�n� �t�e�r�m�s� �o�f� �a�n�o�t�h�e�r� �t�h�a�t� �i�s� �d�e�r�i�v�e�d� �f�r�o�m� �a� 
�r�a�d�i�c�a�l�l�y� �d�i�f�f�e�r�e�n�t� �m�o�d�e� �o�f� �i�n�q�u�i�r�y� �(�W�a�l�l�a�c�e�,� �1�9�8�9�)�.� 

�P�a�u�l� �F�e�y�e�r�a�b�e�n�d� �(�1�9�8�8�)� �s�a�y�s�,� �"�N�o�t� �o�n�l�y� �a�r�e� �f�a�c�t�s� �a�n�d� 

�t�h�e�o�r�i�e�s� �i�n� �c�o�n�s�t�a�n�t� �d�i�s�h�a�r�m�o�n�y�,� �t�h�e�y� �a�r�e� �n�e�v�e�r� �a�s� �n�e�a�t�l�y� 

�s�e�p�a�r�a�t�e�d� �a�s� �e�v�e�r�y�o�n�e� �m�a�k�e�s� �t�h�e�m� �o�u�t� �t�o� �b�e�. �� �T�o� �t�h�i�s� �K�u�h�n� 

�(�1�9�6�2�)� �a�d�d�s�,�  ��P�h�i�l�o�s�o�p�h�e�r�s� �o�f� �s�c�i�e�n�c�e� �h�a�v�e� �r�e�p�e�a�t�e�d�l�y� 

�d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �m�o�r�e� �t�h�a�n� �o�n�e� �t�h�e�o�r�e�t�i�c�a�l� �c�o�n�s�t�r�u�c�t�i�o�n� �c�a�n� 

�a�l�w�a�y�s� �b�e� �p�l�a�c�e�d� �u�p�o�n� �a� �g�i�v�e�n� �c�o�l�l�e�c�t�i�o�n� �o�f� �d�a�t�a�. �� 

�R�e�a�l�i�t�y� �a�s�s�u�m�e�s� �o�u�r� �p�a�r�t�i�c�i�p�a�t�i�o�n�.� �E�v�e�r�y� �c�o�n�s�t�r�u�c�t� �i�s� 

�a�n� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �w�o�r�l�d� �w�i�t�h� �i�n�h�e�r�e�n�t� �o�r�d�e�r�.� �I�t� �d�o�e�s� 

�n�o�t� �m�e�a�n� �e�l�i�m�i�n�a�t�i�o�n� �o�f� �i�n�c�o�n�s�i�s�t�e�n�c�i�e�s� �o�r� �c�o�n�t�r�a�d�i�c�t�i�o�n�s� 

�w�i�t�h�i�n� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �a� �p�e�r�s�o�n ��s� �p�a�r�t�i�c�u�l�a�r� �c�o�n�s�t�r�u�c�t�.� 

 ��T�h�i�s� �i�s� �t�h�e� �i�d�e�a� �o�f� �a� �f�r�u�i�t�f�u�l� �p�a�r�a�d�o�x�.� �W�h�e�r�e� �i�t�.�.�.�i�s� �n�o�t� 

�n�e�c�e�s�s�a�r�y� �t�o� �r�o�u�t� �o�u�t� �a�l�l� �i�n�c�o�n�s�i�s�t�e�n�c�i�e�s�.�.�.� �T�h�e�r�e� �m�i�g�h�t� �b�e� 

�s�o�m�e� �l�o�n�g� �r�a�n�g�e� �i�n�c�o�m�p�a�t�i�b�i�l�i�t�i�e�s� �a�n�d� �c�o�n�t�r�a�d�i�c�t�i�o�n�s� �i�n� �t�h�e� 

�p�e�r�s�o�n ��s� �l�i�f�e� �t�h�a�t� �a�r�e� �t�h�e� �k�e�y� �t�o� �t�h�e� �p�e�r�s�o�n ��s� �c�r�e�a�t�i�v�e� 

�a�b�i�l�i�t�i�e�s�"� �(�E�p�t�i�n�g�,� �1�9�8�4�)�.� �W�e� �m�a�y� �t�h�i�n�k� �t�h�e� �c�o�n�t�r�a�d�i�c�t�i�o�n�s� 

�i�n� �o�u�r� �t�h�o�u�g�h�t� �p�r�o�c�e�s�s� �a�r�e� �i�r�r�a�t�i�o�n�a�l� �a�n�d� �i�n�c�o�n�s�i�s�t�e�n�t�,� �b�u�t� 

�o�r�d�e�r� �i�s� �i�n�h�e�r�e�n�t� �i�n� �c�o�n�s�c�i�o�u�s�n�e�s�s�.



�S�2� 

�O�R�G�A�N�I�Z�I�N�G� �R�E�A�L�I�T�Y� 

 ��I�n�t�e�l�l�i�g�e�n�c�e� �o�r�g�a�n�i�z�e�s� �t�h�e� �w�o�r�l�d� �b�y� �o�r�g�a�n�i�z�i�n�g� �i�t�s�e�l�f �� 

�(�P�i�a�g�e�t�,� �1�9�3�7�)�.� �W�e� �a�r�e� �a�l�l� �p�r�o�d�u�c�t�s� �o�f� �a� �w�a�y� �o�f� �t�h�i�n�k�i�n�g�.� 

�L�e�S�h�a�n� �(�1�9�7�6�)� �l�i�k�e�n�s� �t�h�i�s� �t�h�i�n�k�i�n�g� �t�o� �a� �c�o�g�n�i�t�i�v�e� �m�a�p�.� �A� �m�a�p� 

�s�h�o�w�s� �w�h�a�t� �i�s� �r�e�a�l� �f�o�r� �i�t�s� �p�u�r�p�o�s�e�.� �A� �m�a�p� �f�o�r� �a�n� �a�i�r�c�r�a�f�t� 

�s�h�o�w�s� �r�a�d�i�o� �b�e�a�c�o�n�s�,� �a�n�d� �a� �m�a�p� �f�o�r� �a� �c�a�r� �s�h�o�w�s� �r�o�a�d�s� �a�n�d� 

�s�t�r�e�e�t�s�.� �B�o�t�h� �d�e�s�c�r�i�b�e� �w�h�a�t� �i�s�  ��o�u�t� �t�h�e�r�e �� �i�n� �t�h�e� �s�a�m�e� 

�g�e�o�g�r�a�p�h�i�c�a�l� �r�e�g�i�o�n� �a�n�d� �e�a�c�h� �i�s� �v�a�l�i�d�.�  ��E�a�c�h� �w�o�u�l�d� �s�h�o�w� �a� 

�d�i�f�f�e�r�e�n�t� �p�i�c�t�u�r�e�,� �c�o�n�t�a�i�n� �d�i�f�f�e�r�e�n�t� �e�n�t�i�t�i�e�s�,� �l�e�a�d� �t�o� 

�d�i�f�f�e�r�e�n�t� �b�e�h�a�v�i�o�r�,� �a�n�d� �b�e� �u�s�e�f�u�l� �f�o�r� �a�c�c�o�m�p�l�i�s�h�i�n�g� �d�i�f�f�e�r�e�n�t� 

�g�o�a�l�s�.� �E�a�c�h� �w�o�u�l�d� �b�e� �a� �v�a�l�i�d� �m�a�p�,� �n�o�n�e� �t�h�e� �v�a�l�i�d� �m�a�p �� 

�(�L�e�S�h�a�n�,� �1�9�7�6�)�.� �H�e� �c�o�n�t�i�n�u�e�s� �o�n� �t�o� �s�a�y� �t�h�a�t� �a� �w�o�r�l�d�-�p�i�c�t�u�r�e� 

�a�l�m�o�s�t� �i�n�v�a�r�i�a�b�l�y� �c�o�n�t�a�i�n�s� �t�h�e� �f�a�l�s�e� �p�r�e�m�i�s�e� �t�h�a�t� �i�t� �i�s� �t�h�e� 

�v�a�l�i�d� �m�a�p�,� �b�u�t� �i�t� �s�h�o�u�l�d� �b�e� �t�h�o�u�g�h�t� �o�f� �a�s� �o�n�l�y� �o�n�e� �w�a�y� �o�f� 

�o�r�g�a�n�i�z�i�n�g� �r�e�a�l�i�t�y�.� 

�F�r�o�m� �t�h�e� �v�i�e�w�p�o�i�n�t� �o�f� �m�o�d�e�r�n� �s�c�i�e�n�c�e� �t�h�e�r�e� �i�s� �n�o� �s�u�c�h� 
�t�h�i�n�g� �a�s� �a�n� �u�l�t�i�m�a�t�e� �a�n�d� �u�n�c�h�a�n�g�e�a�b�l�y� �c�o�r�r�e�c�t� 
�d�e�s�c�r�i�p�t�i�o�n� �o�f� �r�e�a�l�i�t�y� �a�n�y� �m�o�r�e� �t�h�a�n� �t�h�e�r�e� �i�s� �a�n�y� �s�u�c�h� 
�t�h�i�n�g� �a�s� �a�n� �u�l�t�i�m�a�t�e� �a�n�d� �c�o�r�r�e�c�t� �s�h�a�p�e� �o�f� �a� �l�u�m�p� �o�f� 
�c�l�a�y�.� �T�h�e� �q�u�e�s�t�i�o�n�  ��W�h�a�t� �i�s� �t�h�e� �t�r�u�e� �s�h�a�p�e� �o�f� �t�h�e� 
�c�l�a�y�?�"� �i�s� �m�e�a�n�i�n�g�l�e�s�s�.� �I�t�s� �s�h�a�p�e� �i�s� �w�h�a�t�e�v�e�r� �i�t� �i�s� 
�s�h�a�p�e�d� �i�n�t�o�.� �O�n�e� �s�h�a�p�e� �i�s� �a�s� �v�a�l�i�d� �a�s� �t�h�e� �n�e�x�t�.� �T�o� 
�s�o�m�e� �e�x�t�e�n�t� �t�h�i�s� �i�s� �t�r�u�e� �o�f� �r�e�a�l�i�t�y�.� �T�h�e�r�e� �a�r�e� �c�l�e�a�r�l�y� 
�l�i�m�i�t�s� �t�o� �t�h�i�s� �d�e�f�i�n�i�t�i�o�n� �o�f� �r�e�a�l�i�t�y�.� �W�e� �c�a�n�n�o�t� �s�h�a�p�e� 
�a� �l�u�m�p� �o�f� �c�l�a�y� �i�n�t�o� �a� �s�e�l�f�-�s�u�p�p�o�r�t�i�n�g� �a�r�c�h� �a� �y�a�r�d� �h�i�g�h� 
�a�n�d� �a� �t�w�e�n�t�i�e�t�h� �o�f� �a�n� �i�n�c�h� �t�h�i�c�k�,� �o�r� �i�n�t�o� �a� �f�l�o�w�e�r� �w�i�t�h� 

�t�h�i�c�k� �p�e�t�a�l�s� �a�n�d� �a� �l�o�n�g�,� �t�h�i�n� �s�t�e�m�.� �T�h�e� �c�l�a�y� �w�i�l�l� �n�o�t� 
�h�o�l�d� �t�h�e�s�e� �f�o�r�m�s�.� �I�t� �w�i�l�l� �b�r�e�a�k�.� �R�e�a�l�i�t�y� �a�l�s�o� �h�a�s� �i�t�s� 
�l�i�m�i�t�s�.� �I�f� �y�o�u� �o�r�g�a�n�i�z�e� �i�t� �i�n� �i�n�v�a�l�i�d� �w�a�y�s�,� �y�o�u� �a�r�e� �n�o� 
�l�o�n�g�e�r� �d�e�a�l�i�n�g� �w�i�t�h� �r�e�a�l�i�t�y�,� �b�u�t� �w�i�t�h� �s�c�h�i�z�o�p�h�r�e�n�i�c� 
�p�r�o�j�e�c�t�i�o�n�s�.� �(�L�e�S�h�a�n� �a�n�d� �M�a�r�g�e�n�a�u�,� �1�9�8�2�)�.



�T�h�e� 

�c�o�n�c�e�p�t�s� 

�m�a�t�e�r�i�a�l� 

�s�e�n�s�e� �o�f� 

�2�3� 

�s�c�h�i�z�o�p�h�r�e�n�i�c� �p�r�o�j�e�c�t�i�o�n�s� �t�o� �w�h�i�c�h� �L�e�S�h�a�n� �r�e�f�e�r�s� �a�r�e� 

�i�n� �o�n�e ��s� �m�i�n�d� �t�h�a�t� �a�r�e� �u�n�a�b�l�e� �t�o� �b�e� �a�c�t�u�a�l�i�z�e�d� �i�n� 

�r�e�a�l�i�t�y�.� �"�T�h�i�s� �b�r�i�n�g�s� �f�e�e�l�i�n�g�s� �o�f� �d�i�s�s�o�l�u�t�i�o�n� �a�n�d� �a� 

�p�e�r�s�o�n�a�l� �i�n�c�o�h�e�r�e�n�c�e� �a�n�d� �d�i�s�o�r�g�a�n�i�z�a�t�i�o�n� �t�h�a�t� �c�a�n� �b�e� 

�t�e�r�r�i�b�l�y� �f�r�i�g�h�t�e�n�i�n�g� �i�n� �i�t�s� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �i�n�s�a�n�i�t�y �� 

�(�G�a�r�r�e�t�t�,� �1�9�4�9�)�.� 

�I�t� �i�s� �a� �q�u�e�s�t�i�o�n� �o�f� �o�r�d�e�r� �a�s� �a�g�a�i�n�s�t� �d�i�s�o�r�d�e�r�.� �I�t� 
�h�a�p�p�e�n�s� �t�h�a�t� �t�h�e� �o�r�d�e�r�l�y� �p�a�r�t� �o�f� �e�x�p�e�r�i�e�n�c�e� �i�s� �b�y� �f�a�r� 
�t�h�e� �l�a�r�g�e�r� �f�o�r� �m�o�s�t� �o�f� �u�s�.� �W�e� �a�r�e� �n�o�t� �u�s�u�a�l�l�y� 
�c�o�n�f�r�o�n�t�e�d�,� �o�f� �c�o�u�r�s�e�,� �w�i�t�h� �t�w�o� �r�i�v�a�l� �w�o�r�l�d�-�o�r�d�e�r�s�,� �b�u�t� 

�r�a�t�h�e�r� �w�i�t�h� �a� �w�o�r�l�d�-�o�r�d�e�r� �o�n� �t�h�e� �o�n�e� �h�a�n�d� �w�h�i�c�h� �w�e� �c�a�l�l� 

�t�h�e� 

�t�h�e� 

�r�e�a�l�,� �a�n�d� �w�i�t�h� �p�a�t�c�h�e�s� �o�f� �o�r�d�e�r�l�e�s�s� �l�a�w�l�e�s�s� �c�h�a�o�s� �o�n� 
�o�t�h�e�r� �w�h�i�c�h� �w�e� �c�a�l�l� �u�n�r�e�a�l�.� �B�u�t� �i�f� �d�r�e�a�m�s� �t�o�o�k� �o�n� �a� 

�s�y�s�t�e�m�a�t�i�c� �f�o�r�m� �a�n�d� �c�o�n�t�i�n�u�e�d� �e�a�c�h� �n�i�g�h�t� �w�h�e�r�e� �t�h�e�y� 
�b�r�o�k�e� �o�f�f� �t�h�e� �p�r�e�v�i�o�u�s� �n�i�g�h�t�,� �w�e� �m�i�g�h�t� �h�a�v�e� �s�o�m�e�t�h�i�n�g� 
�l�i�k�e� �t�w�o� �r�i�v�a�l� �w�o�r�l�d�-�o�r�d�e�r�s�.� �A�n�d� �i�t� �i�s� �c�o�n�c�e�i�v�a�b�l�e� �t�h�a�t� 
�w�e� �m�i�g�h�t� �t�h�e�n� �h�a�v�e� �d�i�f�f�i�c�u�l�t�y� �i�n� �m�a�k�i�n�g� �u�p� �o�u�r� �m�i�n�d�s� 
�w�h�i�c�h� �o�n�e� �o�f� �t�h�e� �t�w�o� �w�a�s� �r�e�a�l�.� �O�r� �w�e� �m�i�g�h�t� �b�e� �f�o�r�c�e�d� �t�o� 
�t�h�e� �c�o�n�c�l�u�s�i�o�n� �t�h�a�t� �w�e� �i�n�h�a�b�i�t�e�d� �t�w�o� �i�n�d�e�p�e�n�d�e�n�t� �r�e�a�l� 
�w�o�r�l�d�s�.� �B�u�t� �t�h�i�s� �i�s� �n�o�t� �t�h�e� �n�o�r�m�a�l� �p�o�s�i�t�i�o�n�.� �A�n�d� �i�t� �i�s� 
�u�s�u�a�l�l�y� �e�a�s�y�,� �a�s� �t�h�i�n�g�s� �a�r�e�,� �t�o� �d�i�s�t�i�n�g�u�i�s�h� �t�h�e� �l�i�t�t�l�e� 
�p�a�t�c�h�e�s� �o�f� �l�a�w�l�e�s�s� �c�h�a�o�s� �w�h�i�c�h� �a�p�p�e�a�r� �h�e�r�e� �a�n�d� �t�h�e�r�e� �i�n� 
�o�u�r� �e�x�p�e�r�i�e�n�c�e� �f�r�o�m� �t�h�e� �g�e�n�e�r�a�l� �f�a�b�r�i�c� �o�f� �o�r�d�e�r�e�d� 
�e�x�p�e�r�i�e�n�c�e� �w�h�i�c�h� �i�s� �r�e�a�l�i�t�y� �(�S�t�a�c�e�,� �1�9�3�2�)�.� 

�P�h�y�s�i�c�i�s�t� �D�a�v�i�d� �B�o�h�m� �d�e�s�c�r�i�b�e�s� �t�h�e� �w�o�r�l�d� �a�s� �h�a�v�i�n�g� �a�n� 

 ��e�x�p�l�i�c�a�t�e �� �a�n�d�  ��i�m�p�l�i�c�a�t�e �� �o�r�d�e�r�.� �T�h�e� �e�x�p�l�i�c�a�t�e� �o�r�d�e�r� 

�r�e�p�r�e�s�e�n�t�s� �i�s�o�l�a�t�e�d� �g�l�i�m�p�s�e�s� �o�f� �o�r�d�e�r� �a�s� �s�e�g�r�e�g�a�t�e�d� �s�p�a�c�e� �a�n�d� 

�t�i�m�e�.� �T�h�e� �i�m�p�l�i�c�a�t�e� �o�r�d�e�r� �i�s� �e�n�f�o�l�d�e�d� �i�n�t�o� �t�h�i�s� �a�n�d� 

�r�e�p�r�e�s�e�n�t�s� �t�h�e� �t�o�t�a�l� �m�u�l�t�i�-�v�e�i�l�e�d� �c�o�m�p�l�e�x�i�t�y� �i�n� �a�n� �u�n�d�e�r�l�y�i�n�g� 

�s�p�a�c�e� �t�i�m�e� �c�o�n�t�i�n�u�u�m�.� �B�o�h�m� �d�e�s�c�r�i�b�e�s� �h�i�s� �t�h�e�o�r�y� �b�y� �a� �s�i�m�p�l�e� 

�e�x�a�m�p�l�e�:� 

�T�h�u�s�,� �i�n� �a� �t�e�l�e�v�i�s�i�o�n� �b�r�o�a�d�c�a�s�t�,� �t�h�e� �v�i�s�u�a�l� �i�m�a�g�e� �i�s� 
�t�r�a�n�s�l�a�t�e�d� �i�n�t�o� �a� �t�i�m�e� �o�r�d�e�r�,� �w�h�i�c�h� �i�s�  ��c�a�r�r�i�e�d �� �b�y� �t�h�e� 
�r�a�d�i�o� �w�a�v�e�.� �P�o�i�n�t�s� �t�h�a�t� �a�r�e� �n�e�a�r� �e�a�c�h� �o�t�h�e�r� �i�n� �t�h�e� 
�v�i�s�u�a�l� �i�m�a�g�e� �a�r�e� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y�  ��n�e�a�r �� �i�n� �t�h�e� �o�r�d�e�r� �o�f� 
�t�h�e� �r�a�d�i�o� �s�i�g�n�a�l�.� �T�h�u�s�,� �t�h�e� �r�a�d�i�o� �w�a�v�e� �c�a�r�r�i�e�s� �t�h�e� 
�v�i�s�u�a�l� �i�m�a�g�e� �i�n� �a�n� �i�m�p�l�i�c�a�t�e� �o�r�d�e�r�.� �T�h�e� �f�u�n�c�t�i�o�n� �o�f
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�t�h�e� �r�e�c�e�i�v�e�r� �i�s� �t�h�e�n� �t�o� �e�x�p�l�i�c�a�t�e� �t�h�i�s� �o�r�d�e�r�,� �i�.�e�.�,� �t�o� 
 ��u�n�f�o�l�d �� �i�t� �i�n� �t�h�e� �f�o�r�m� �o�f� �a� �n�e�w� �v�i�s�u�a�l� �i�m�a�g�e� �(�B�o�h�m�,� 
�1�9�8�0�)�.� 

�T�h�e� �i�m�p�l�i�c�a�t�e� �o�r�d�e�r� �m�a�y� �b�e� �m�u�l�t�i�p�l�i�e�d� �b�y� �e�a�c�h� �d�i�m�e�n�s�i�o�n� 

�t�o� �s�i�m�u�l�a�t�e� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� �w�o�r�l�d�.� �T�h�e� �e�n�f�o�l�d�i�n�g� 

�o�c�c�u�r�s� �i�n� �e�a�c�h� �d�i�m�e�n�s�i�o�n� �a�n�d� �a�g�a�i�n� �w�i�t�h�i�n� �t�h�e� �w�h�o�l�e�.� �T�h�u�s�,� 

�t�h�e�r�e� �a�r�e� �m�a�n�y� �v�i�a�b�l�e� �r�e�a�l�i�t�i�e�s� �o�f� �t�h�e� �w�o�r�l�d� �t�o� �b�e� 

�d�i�s�c�o�v�e�r�e�d�.� �L�e�S�h�a�n� �r�e�f�e�r�s� �t�o� �t�h�e�s�e� �a�s�  ��d�o�m�a�i�n�s �� �o�f� �r�e�a�l�i�t�y�.� 

�S�c�i�e�n�t�i�s�t�s� �f�o�r�m�u�l�a�t�e� �t�h�e�i�r� �h�y�p�o�t�h�e�s�e�s� �t�o� �a�r�r�a�n�g�e� �t�h�e�i�r� 
�e�x�p�e�r�i�m�e�n�t�s� �a�n�d� �t�h�e�n� �u�s�e� �t�h�e�s�e� �e�x�p�e�r�i�m�e�n�t�s� �t�o� �v�e�r�i�f�y� 
�t�h�e�i�r� �h�y�p�o�t�h�e�s�e�s�;� �d�u�r�i�n�g� �t�h�i�s� �w�h�o�l�e� �e�n�t�e�r�p�r�i�s�e�,� �t�h�e�y� 
�o�b�v�i�o�u�s�l�y� �d�e�a�l� �w�i�t�h� �a� �h�y�p�o�t�h�e�t�i�c�a�l� �n�a�t�u�r�e�.� �I�n� �o�t�h�e�r� 
�w�o�r�d�s�,� �t�h�e� �w�o�r�l�d� �o�f� �e�x�p�e�r�i�m�e�n�t� �s�e�e�m�s� �a�l�w�a�y�s� �c�a�p�a�b�l�e� �o�f� 
�b�e�c�o�m�i�n�g� �a� �m�a�n� �m�a�d�e� �r�e�a�l�i�t�y�,� �a�n�d� �t�h�i�s�,� �w�h�i�l�e� �i�t� �m�a�y� 
�i�n�c�r�e�a�s�e� �m�a�n ��s� �p�o�w�e�r� �o�f� �m�a�k�i�n�g� �a�n�d� �a�c�t�i�n�g�,� �e�v�e�n� �o�f� 
�c�r�e�a�t�i�n�g� �a� �w�o�r�l�d�,� �f�a�r� �b�e�y�o�n�d� �w�h�a�t� �a�n�y� �p�r�e�v�i�o�u�s� �a�g�e� �d�a�r�e�d� 
�t�o� �i�m�a�g�i�n�e� �i�n� �d�r�e�a�m� �a�n�d� �f�a�n�t�a�s�y�,� �u�n�f�o�r�t�u�n�a�t�e�l�y� �p�u�t�s� �m�a�n� 
�b�a�c�k� �o�n�c�e� �m�o�r�e� �i�n�t�o� �t�h�e� �p�r�i�s�o�n� �o�f� �h�i�s� �o�w�n� �m�i�n�d�,� �i�n�t�o� �t�h�e� 
�l�i�m�i�t�a�t�i�o�n�s� �o�f� �p�a�t�t�e�r�n�s� �h�e� �h�i�m�s�e�l�f� �c�r�e�a�t�e�d� 
�(�A�r�e�n�d�t�,� �1�9�5�8�)�.� 

 ��A� �r�e�a�l�i�t�y� �i�s� �r�e�a�l� �t�o� �y�o�u� �w�h�e�n� �y�o�u� �a�c�t� �i�n� �t�e�r�m�s� �o�f� �i�t�.� 

�A�n�y�t�h�i�n�g� �e�l�s�e� �i�s� �j�u�s�t� �t�a�l�k �� �(�L�e�S�h�a�n�,� �1�9�7�6�)�.� 

�T�h�e� �m�i�n�d� �h�a�s� �b�y� �i�t�s� �s�e�l�e�c�t�i�v�e� �p�o�w�e�r� �f�i�t�t�e�d� �t�h�e� �p�r�o�c�e�s�s�e�s� 
�o�f� �N�a�t�u�r�e� �i�n�t�o� �a� �f�r�a�m�e� �o�f� �l�a�w� �o�f� �a� �p�a�t�t�e�r�n� �l�a�r�g�e�l�y� �o�f� 
�i�t�s� �o�w�n� �c�h�o�o�s�i�n�g�;� �a�n�d� �i�n� �t�h�e� �d�i�s�c�o�v�e�r�y� �o�f� �t�h�i�s� �s�y�s�t�e�m� �o�f� 
�l�a�w� �t�h�e� �m�i�n�d� �m�a�y� �b�e� �r�e�g�a�r�d�e�d� �a�s� �r�e�g�a�i�n�i�n�g� �f�r�o�m� �N�a�t�u�r�e� 
�t�h�a�t� �w�h�i�c�h� �t�h�e� �m�i�n�d� �h�a�s� �p�u�t� �i�n�t�o� �N�a�t�u�r�e� 
�(�E�d�d�i�n�g�t�o�n�,� �1�9�3�1�)�.� 

�E�a�c�h� �r�e�a�l�i�t�y� �h�a�s� �i�t�s� �o�w�n� �i�n�h�e�r�e�n�t� �o�r�d�e�r� �t�h�a�t� �o�r�i�g�i�n�a�t�e�s� 

�f�r�o�m� �t�h�e� �h�i�d�d�e�n� �p�a�t�t�e�r�n� �w�i�t�h�i�n� �o�u�r� �o�w�n� �t�h�i�n�k�i�n�g�.�  ��A�s� �w�e� 

�s�h�a�l�l� �s�e�e�,� �t�h�e�r�e� �a�r�e� �c�o�m�p�e�l�l�i�n�g� �r�e�a�s�o�n�s� �t�o� �b�e�l�i�e�v�e� �t�h�a�t� 

�t�h�e�o�r�i�e�s� �c�a�n� �n�e�v�e�r� �r�e�p�r�e�s�e�n�t� �a�n�y� �r�e�a�l�i�t�y� �e�x�i�s�t�i�n�g� �i�n�d�e�p�e�n�d�e�n�t� 

�o�f� �t�h�o�u�g�h�t�.�.�.�"� �(�W�a�l�l�a�c�e�,� �1�9�8�9�)�.� �T�h�i�s� �i�s� �a� �c�h�a�l�l�e�n�g�e� �t�o� �o�u�r� 

�a�c�c�e�p�t�e�d� �r�a�t�i�o�n�a�l�e� �t�h�a�t� �o�r�d�e�r� �i�s� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �o�b�j�e�c�t�.� �T�o� 

�t�h�e� �c�o�n�t�r�a�r�y�,� �a�l�t�e�r�n�a�t�i�v�e� �o�r�d�e�r�s� �f�o�r� �t�h�e� �s�a�m�e� �p�h�e�n�o�m�e�n�a� �a�r�e
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�a�t�t�r�i�b�u�t�a�b�l�e� �t�o� �o�u�r� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �p�e�r�c�e�p�t�i�o�n�s�.� �W�e� 

�d�e�s�c�r�i�b�e� �o�u�r� �t�h�o�u�g�h�t�s� �o�f� �t�h�e�s�e� �p�h�e�n�o�m�e�n�a� �t�o� �o�u�r� �o�w�n� 

�s�a�t�i�s�f�a�c�t�i�o�n�,� �a�b�i�l�i�t�y� �a�n�d� �c�o�m�p�l�e�x�i�t�y� �o�f� �c�o�m�p�r�e�h�e�n�s�i�o�n� �v�i�a� 

�t�h�e�o�r�y�,� �l�a�w�s� �a�n�d� �f�o�r�m�u�l�a�e�.� 

�B�u�t� �w�h�a�t� �a�r�e� �c�o�n�c�e�p�t�s� �s�a�v�e� �f�o�r�m�u�l�a�t�i�o�n�s� �a�n�d� �c�r�e�a�t�i�o�n�s� 
�o�f� �t�h�o�u�g�h�t�,� �w�h�i�c�h�,� �i�n�s�t�e�a�d� �o�f� �g�i�v�i�n�g� �u�s� �t�h�e� �t�r�u�e� �f�o�r�m�s� 
�o�f� �o�b�j�e�c�t�s�,� �s�h�o�w� �u�s� �r�a�t�h�e�r� �t�h�e� �f�o�r�m�s� �o�f� �t�h�o�u�g�h�t� �i�t�s�e�l�f�?� 
�C�o�n�s�e�q�u�e�n�t�l�y� �a�l�l� �s�c�h�e�m�a�t�a� �w�h�i�c�h� �s�c�i�e�n�c�e� �e�v�o�l�v�e�s� �i�n� �o�r�d�e�r� 
�t�o� �c�l�a�s�s�i�f�y�,� �o�r�g�a�n�i�z�e� �a�n�d� �s�u�m�m�a�r�i�z�e� �t�h�e� �p�h�e�n�o�m�e�n�a� �o�f� �t�h�e� 
�r�e�a�l� �w�o�r�l�d� �t�u�r�n� �o�u�t� �t�o� �b�e� �n�o�t�h�i�n�g� �b�u�t� �a�r�b�i�t�r�a�r�y� �s�c�h�e�m�e�s� 
�-�-�a�i�r�y� �f�a�b�r�i�c�s� �o�f� �t�h�e� �m�i�n�d�,� �w�h�i�c�h� �e�x�p�r�e�s�s� �n�o�t� �t�h�e� �n�a�t�u�r�e� 
�o�f� �t�h�i�n�g�s�,� �b�u�t� �t�h�e� �n�a�t�u�r�e� �o�f� �m�i�n�d� �(�C�a�s�s�i�r�e�r�,� �1�9�5�3�)�.� 

�T�h�e� �o�r�g�a�n�i�z�e�d� �m�i�n�d� �n�e�e�d� �n�o�t� �b�e� �u�n�i�f�o�r�m� �o�r� �r�i�g�i�d�l�y� 

�c�o�h�e�r�e�n�t�.� �W�e� �m�u�s�t� �r�e�a�l�i�z�e� �c�o�n�f�l�i�c�t�i�n�g� �v�i�e�w�s�,� �u�n�c�e�r�t�a�i�n�t�y� �a�n�d� 

�c�h�a�n�c�e� �a�r�e� �a�l�l� �p�a�r�t� �o�f� �t�h�e� �d�y�n�a�m�i�c� �v�i�t�a�l�i�t�y� �o�f� �l�i�f�e�.� 

�A�n� �e�s�s�e�n�t�i�a�l� �f�e�a�t�u�r�e� �o�f� �t�h�e� �e�v�o�l�u�t�i�o�n�a�r�y� �p�r�o�c�e�s�s� �i�s� 
�t�h�a�t� �n�e�w� �o�r�g�a�n�i�z�e�d� �s�y�s�t�e�m�s� �c�o�m�e� �i�n�t�o� �b�e�i�n�g�,� �w�i�t�h� 
�p�a�t�t�e�r�n�s� �o�f� �o�r�g�a�n�i�z�a�t�i�o�n� �t�h�a�t� �h�a�v�e� �n�e�v�e�r� �e�x�i�s�t�e�d� �b�e�f�o�r�e�:� 
�f�o�r� �e�x�a�m�p�l�e� �t�h�e� �a�p�p�e�a�r�a�n�c�e� �o�f� �a� �n�e�w� �k�i�n�d� �o�f� �m�o�l�e�c�u�l�e�,� �o�f� 
�c�r�y�s�t�a�l�,� �o�r� �p�l�a�n�t�,� �o�r� �i�n�s�t�i�n�c�t�,� �o�r� �p�i�e�c�e� �o�f� �m�u�s�i�c�.� �B�u�t� 
�f�r�o�m� �t�h�e� �c�o�n�v�e�n�t�i�o�n�a�l� �p�o�i�n�t� �o�f� �v�i�e�w�,� �e�v�e�r�y�t�h�i�n�g� �n�e�w� �i�s� 
�d�e�t�e�r�m�i�n�e�d� �b�y� �p�r�e�-�e�x�i�s�t�i�n�g� �l�a�w�s� �w�h�i�c�h� �h�a�v�e� �a�l�w�a�y�s� �b�e�e�n� 
�i�n� �e�x�i�s�t�e�n�c�e�.� �I�n� �s�o� �f�a�r� �a�s� �t�h�e�s�e� �t�h�i�n�g�s� �a�r�e� �t�r�u�l�y� �n�e�w�,� 
�t�h�e�y� �c�a�n�n�o�t� �b�e� �e�x�p�l�a�i�n�e�d� �i�n� �t�e�r�m�s� �o�f� �a� �s�i�m�p�l�e� �r�e�p�e�t�i�t�i�o�n� 
�o�f� �w�h�a�t� �h�a�s� �g�o�n�e� �b�e�f�o�r�e� �(�S�h�e�l�d�r�a�k�e�,� �1�9�8�8�)�.� 

�C�O�N�C�L�U�S�I�O�N�S� 

�E�f�f�e�c�t�i�v�e� �d�e�s�i�g�n�e�r�s� �l�e�a�r�n� �t�o� �i�n�t�e�g�r�a�t�e� �a�p�p�a�r�e�n�t�l�y� 

�c�o�n�f�l�i�c�t�i�n�g� �i�d�e�a�s� �w�i�t�h� �i�n�t�e�g�r�i�t�y�.�  ��C�o�n�s�c�i�o�u�s�n�e�s�s�,� �w�e� �h�a�v�e� 

�s�e�e�n�,� �r�u�n�s� �a�l�o�n�g� �p�a�r�a�l�l�e�l�,� �i�n�t�e�r�l�i�n�k�e�d� �t�r�a�c�k�s�,� �m�o�s�t� �o�f� �t�h�e�m� 

�o�u�t�s�i�d�e� �a�w�a�r�e�n�e�s�s�;� �a�w�a�r�e�n�e�s�s� �i�s� �t�h�e� �l�a�s�t� �s�t�o�p�-�-�a�n�d� �n�o�t� �a�l�w�a�y�s� 

�a�n� �e�s�s�e�n�t�i�a�l� �o�n�e�-�-�i�n� �t�h�e� �f�l�o�w� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �t�h�r�o�u�g�h� �t�h�e� 

�m�i�n�d �� �(�G�o�l�e�m�a�n�,� �1�9�8�5�)�.� �T�h�e� �p�a�t�t�e�r�n� �o�f� �t�h�o�u�g�h�t� �w�i�l�l� �r�e�v�e�a�l� 

�i�t�s�e�l�f� �i�n� �t�i�m�e�.� �B�y� �a�c�c�e�p�t�i�n�g� �t�h�i�s� �"�.�.�.�m�e�n� �a�n�d� �w�o�m�e�n� �a�r�e
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�l�i�m�i�t�e�d� �o�n�l�y� �b�y� �t�h�e�i�r� �i�m�a�g�i�n�a�t�i�o�n� �i�n� �f�o�r�m�u�l�a�t�i�n�g� �d�i�f�f�e�r�e�n�t� 

�p�o�s�s�i�b�i�l�i�t�i�e�s� �f�o�r� �t�h�e�i�r� �l�i�f�e �� �(�E�p�t�i�n�g�,� �1�9�8�4�)�.� 

�F�i�r�s�t�,� �r�e�a�l�i�t�y� �w�o�u�l�d� �c�h�a�n�g�e� �a�s� �n�e�w� �d�i�s�c�o�v�e�r�i�e�s� �a�r�e� �m�a�d�e� 
�a�n�d� �a�s� �n�e�w� �t�h�e�o�r�i�e�s� �a�r�e� �d�e�v�e�l�o�p�e�d�.� �T�o� �d�e�p�l�o�r�e� �t�h�i�s� 
�w�o�u�l�d� �i�m�p�l�y� �a� �d�e�s�i�r�e� �t�o� �f�i�n�d� �a�b�s�o�l�u�t�e� �r�e�a�l�i�t�y�.� �B�u�t� 
�a�b�s�o�l�u�t�e� �r�e�a�l�i�t�y� �i�s� �u�l�t�r�a�-�p�e�r�c�e�p�t�o�r�y� �a�n�d� �h�e�n�c�e� �i�s� �o�f� �n�o� 
�i�n�t�e�r�e�s�t� �i�n� �s�c�i�e�n�c�e�.� �F�o�r� �n�o� �a�m�o�u�n�t� �o�f� �o�b�s�e�r�v�a�t�i�o�n� �c�o�u�l�d� 
�e�v�e�r� �v�e�r�i�f�y� �a�b�s�o�l�u�t�e�n�e�s�s�.� �T�h�e� �v�i�e�w� �h�e�r�e� �t�a�k�e�n� �m�i�g�h�t� �b�e� 
�d�e�s�c�r�i�b�e�d� �a�s� �a�f�f�i�r�m�i�n�g� �d�y�n�a�m�i�c� �o�r� �c�o�n�a�t�r�u�c�t�i�v�e� �r�e�a�l�i�t�y�,� 
�a�n�d� �I� �f�a�i�l� �t�o� �s�e�e� �t�h�a�t� �i�t� �i�s� �e�v�e�n� �e�s�t�h�e�t�i�c�a�l�l�y� �l�e�s�s� 
�s�a�t�i�s�f�y�i�n�g� �t�h�a�n� �t�h�e� �p�o�s�t�u�l�a�t�e� �o�f� �a�n� �a�b�s�o�l�u�t�e�,� �s�t�a�t�i�c� 
�r�e�a�l�i�t�y�.� �T�h�e� �p�h�y�s�i�c�i�s�t� �d�o�e�s� �n�o�t� �d�i�s�c�o�v�e�r�,� �h�e� �c�r�e�a�t�e�s� 
�h�i�s� �u�n�i�v�e�r�s�e� �(�M�a�r�g�e�n�a�u�,� �1�9�4�1�)�.� 

�I�n� �c�o�n�c�l�u�s�i�o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�e�l�e�c�t�i�o�n� �i�s� �o�f�f�e�r�e�d� �f�o�r� 

�r�e�f�l�e�c�t�i�o�n� �a�n�d� �t�h�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �i�s� �t�h�e� �r�e�a�d�e�r ��s� �t�o� �m�a�k�e�.� 

�T�h�e�r�e� �i�s� �a�n� �o�l�d� �Z�e�n� �s�t�o�r�y� �a�b�o�u�t� �t�h�e� �t�w�o� �m�o�n�k�s� �w�h�o� �w�e�r�e� 
�a�r�g�u�i�n�g� �a�b�o�u�t� �a� �f�l�a�g� �w�a�v�i�n�g� �i�n� �t�h�e� �w�i�n�d�.� �O�n�e� �s�a�i�d�,� �"�I�t� 
�i�s� �t�h�e� �f�l�a�g� �t�h�a�t� �i�s� �w�a�v�i�n�g�.�"� �T�h�e� �o�t�h�e�r� �d�i�s�a�g�r�e�e�d� �a�n�d� 
�s�a�i�d�,�  ��I�t� �i�s� �t�h�e� �w�i�n�d� �t�h�a�t� �i�s� �w�a�v�i�n�g�. �� �T�h�e�y� �w�e�n�t� �t�o� �t�h�e� 

�a�b�b�o�t� �o�f� �t�h�e� �m�o�n�a�s�t�e�r�y� �a�b�o�u�t� �t�h�e� �p�r�o�b�l�e�m�.� �H�e� �s�a�i�d� �b�o�t�h� 
�w�e�r�e� �w�r�o�n�g�.�  ��I�t� �i�s� �t�h�e� �m�i�n�d� �t�h�a�t� �i�s� �w�a�v�i�n�g�. �� �(�C�L�e�S�h�a�n�,� 
�1�9�7�6�>�.
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�T�H�E� �N�A�T�U�R�E� �O�F� �C�R�E�A�T�I�V�I�T�Y� 

�A�n�y� �c�r�e�a�t�i�v�e� �t�h�i�n�k�e�r� �w�h�o� �v�e�n�t�u�r�e�s� �i�n�t�o� �n�e�w� �t�e�r�r�i�t�o�r�y� 
�r�i�s�k�s� �c�h�a�o�s� �a�n�d� �f�r�a�g�m�e�n�t�a�t�i�o�n� �(�A�n�t�o�n� �E�h�r�e�n�z�w�e�i�g�,� �1�9�6�7�)�.� 

�U�n�t�i�l� �r�e�c�e�n�t�l�y�,� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �c�h�a�o�s� �t�o� �c�r�e�a�t�i�v�i�t�y� 

�h�a�d� �n�o�t� �b�e�e�n� �e�x�p�l�o�r�e�d�.� �C�r�e�a�t�i�v�e� �p�e�r�s�o�n�a�l�i�t�i�e�s� �h�a�v�e� �b�e�e�n� 

�d�e�s�c�r�i�b�e�d� �a�s� �a�b�s�e�n�t�-�m�i�n�d�e�d�,� �c�h�a�n�g�i�n�g� �o�r� �e�c�c�e�n�t�r�i�c�.� �M�o�s�t� �c�a�n� 

�o�n�l�y� �g�r�a�s�p� �t�h�a�t� �c�r�e�a�t�i�v�e� �p�e�o�p�l�e� �a�r�e� �i�n� �s�o�m�e� �w�a�y� �d�i�f�f�e�r�e�n�t�.� 

�O�u�r� �l�a�b�e�l�s� �h�a�v�e� �t�e�n�d�e�d� �t�o� �d�i�s�m�i�s�s� �c�r�e�a�t�i�v�i�t�y� �f�r�o�m� �f�u�r�t�h�e�r� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �i�s� �o�n�e� �e�l�e�m�e�n�t� �t�h�a�t� �p�e�r�v�a�d�e�s� 

�a�l�l� �c�r�e�a�t�i�v�e� �t�h�i�n�k�i�n�g�.� �T�h�i�s� �e�l�e�m�e�n�t� �o�f� �c�r�e�a�t�i�v�e� �p�r�o�c�e�s�s� �i�s� 

�c�h�a�o�s�!� 

�D�E�F�I�N�I�T�I�O�N�S� 

�C�h�a�o�s� �i�s� �d�e�f�i�n�e�d� �a�s�  ��.�.�.�a� �s�t�a�t�e� �o�f� �t�h�i�n�g�s� �i�n� �w�h�i�c�h� 

�c�h�a�n�c�e� �i�s� �s�u�p�r�e�m�e� �o�r� �a�4� �c�o�n�f�u�s�e�d� �e�r� �u�n�o�r�g�a�n�i�z�e�d� �s�t�a�t�e �� 

�(�W�e�b�s�t�e�r�,� �1�9�7�5�)�.� �B�y� �t�h�i�s� �d�e�f�i�n�i�t�i�o�n� �c�h�a�o�s� �i�s� �u�n�d�e�s�i�r�a�b�l�e� 

�d�i�s�o�r�d�e�r�.� �H�o�w�e�v�e�r�,� �h�i�s�t�o�r�y� �i�s� �w�i�t�n�e�s�s� �t�o� �t�h�e� �t�r�a�n�s�i�e�n�t� 

�n�o�t�i�o�n�s� �o�f� �o�r�d�e�r� �a�n�d� �d�i�s�o�r�d�e�r�.� �T�h�e�r�e�f�o�r�e�,� �t�h�i�s� �e�s�s�a�y� �t�a�k�e�s� 

�i�t�s� �d�e�f�i�n�i�t�i�o�n� �f�r�o�m� �c�h�a�o�s� �t�h�e�o�r�y� �i�n� �c�o�n�t�e�m�p�o�r�a�r�y� �p�h�y�s�i�c�s�.� �I�n� 

�t�h�i�s� �d�e�f�i�n�i�t�i�o�n�,� �c�h�a�o�s� �i�s� �a� �d�y�n�a�m�i�c� �a�n�d� �f�r�a�g�m�e�n�t�e�d� �l�a�b�y�r�i�n�t�h� 

�o�f� �c�o�m�p�l�e�x�i�t�y� �w�i�t�h� �i�n�h�e�r�e�n�t� �b�u�t� �h�i�d�d�e�n� �o�r�d�e�r�.� �T�h�i�s� �h�i�d�d�e�n� 

�o�r�d�e�r� �i�s� �n�o�t� �d�i�s�c�e�r�n�i�b�l�e� �i�n� �t�e�r�m�s� �o�f� �s�y�s�t�e�m�s� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� 

�o�f� �m�e�c�h�a�n�i�s�t�i�c� �m�o�d�e�l�s� �b�u�t� �i�s� �r�e�v�e�a�l�e�d� �b�y� �p�r�o�c�e�s�s� �o�v�e�r� �t�i�m�e�.� 

�C�h�a�o�s� �i�s� �a� �p�l�u�r�a�l�i�s�m� �o�f� �o�r�d�e�r�s� �h�e�l�d� �t�o�g�e�t�h�e�r� �b�y� �a� �c�a�u�s�a�l� 

�c�o�n�n�e�c�t�i�o�n�.� �T�h�e� �c�o�n�n�e�c�t�i�o�n� �i�s� �r�e�v�e�a�l�e�d� �b�y� �t�h�e� �p�e�r�c�e�p�t�i�o�n� �o�f
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�p�a�t�t�e�r�n� �s�e�g�m�e�n�t�e�d� �b�y� �p�e�r�i�o�d�s� �o�f� �t�i�m�e� �a�n�d� �s�c�a�l�e�.� �T�h�i�s� 

�c�o�m�p�l�e�x�i�t�y� �o�f� �o�r�d�e�r�s� �i�s� �i�n�h�e�r�e�n�t� �i�n� �t�h�e� �n�a�t�u�r�e� �o�f� �l�i�v�i�n�g� 

�t�h�i�n�g�s�.� 

�A�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �p�a�t�t�e�r�n� �i�s� �e�s�s�e�n�t�i�a�l� �t�o� �d�e�r�i�v�e� �t�h�e� 

�h�i�d�d�e�n� �o�r�d�e�r� �f�r�o�m� �c�h�a�o�t�i�c� �p�r�o�c�e�s�s�e�s�.� �W�h�i�l�e� �p�a�t�t�e�r�n� �i�s� �f�o�r�m�e�d� 

�b�y� �t�h�e� �r�e�p�e�t�i�t�i�o�n� �o�f� �o�c�c�u�r�r�e�n�c�e�,� �p�r�o�c�e�s�s� �d�e�s�c�r�i�b�e�s� �t�h�e� 

�c�o�m�p�l�e�t�e� �c�y�c�l�e� �t�h�a�t� �m�u�s�t� �o�c�c�u�r�.� �A� �p�e�n�d�u�l�u�m� �i�l�l�u�s�t�r�a�t�e�s� �t�h�i�s� 

�c�o�n�c�e�p�t� �b�e�s�t�.� �T�h�e� �p�e�n�d�u�l�u�m� �i�s� �r�e�l�e�a�s�e�d� �a�n�d� �s�w�i�n�g�s� �f�r�e�e�l�y�.� 

�T�h�e� �p�e�n�d�u�l�u�m� �p�a�s�s�e�s� �a� �p�r�e�d�e�t�e�r�m�i�n�e�d� �p�o�i�n�t� �a�l�o�n�g� �i�t�s� �p�a�t�h�.� 

�T�h�e� �t�i�m�e� �t�a�k�e�n� �t�o� �m�a�k�e� �o�n�e� �c�o�m�p�l�e�t�e� �s�w�i�n�g� �a�n�d� �r�e�t�u�r�n� �t�o� �t�h�a�t� 

�p�o�i�n�t� �i�s� �c�a�l�l�e�d� �t�h�e� �p�e�r�i�o�d�.� �T�h�e� �p�e�r�i�o�d� �i�s� �t�h�e� �t�i�m�e� �i�n�t�e�r�v�a�l� 

�o�f� �r�e�p�e�t�i�t�i�o�n� �w�h�i�c�h� �e�s�t�a�b�l�i�s�h�e�s� �a� �p�a�t�t�e�r�n�.� �T�h�e� �p�r�o�c�e�s�s� �i�s� 

�t�h�e� �c�o�m�p�l�e�t�e� �m�o�v�e�m�e�n�t� �o�f� �t�h�e� �p�e�n�d�u�l�u�m� �t�h�r�o�u�g�h� �e�a�c�h� �a�n�d� �e�v�e�r�y� 

�p�e�r�i�o�d�.� �T�h�e� �p�r�o�c�e�s�s� �i�s� �n�o�t� �c�o�m�p�l�e�t�e� �u�n�t�i�l� �t�h�e� �p�e�n�d�u�l�u�m� 

�s�t�o�p�s�.� �A�s� �a� �p�r�o�c�e�s�s� �i�t� �i�s� �d�y�n�a�m�i�c�,� �w�i�t�h� �e�a�c�h� �p�e�r�i�o�d� �u�n�i�q�u�e� 

�a�n�d� �v�a�r�i�a�b�l�e� �i�n� �s�o�m�e� �r�e�s�p�e�c�t�.� �H�o�w�e�v�e�r�,� �t�h�e� �p�a�t�t�e�r�n� �e�m�e�r�g�e�s� 

�t�h�r�o�u�g�h� �p�e�r�i�o�d� �r�e�o�c�c�u�r�r�e�n�c�e� �g�i�v�i�n�g� �t�h�e� �p�r�o�c�e�s�s� �a� �t�h�r�e�a�d� �o�f� 

�o�b�s�e�r�v�a�b�l�e� �c�o�h�e�r�e�n�c�e�.� 

�I�n� �a� �l�i�v�i�n�g�,� �d�y�n�a�m�i�c� �s�y�s�t�e�m� �t�h�e� �p�e�r�i�o�d� �b�e�t�w�e�e�n� 

�r�e�o�c�c�u�r�r�e�n�c�e�s� �m�a�y� �b�e� �v�e�r�y� �l�o�n�g�,� �t�h�e� �p�a�t�t�e�r�n� �h�a�r�d� �t�o� �d�e�f�i�n�e� 

�a�n�d� �t�h�e� �p�r�o�c�e�s�s� �i�n�f�i�n�i�t�e�l�y� �c�o�m�p�l�e�x�.� �L�e�t� �u�s� �e�x�p�l�o�r�e� �a�n�o�t�h�e�r� 

�e�x�a�m�p�l�e� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �h�i�d�d�e�n� �o�r�d�e�r� �w�i�t�h�i�n� 

�c�h�a�o�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �e�x�a�m�p�l�e� �d�e�r�i�v�e�s� �f�r�o�m� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� 

�a�n� �a�c�t�u�a�l� �e�x�p�e�r�i�m�e�n�t�.� 

�C�o�n�s�i�d�e�r� �t�w�o� �c�o�n�c�e�n�t�r�i�c� �g�l�a�s�s� �c�y�l�i�n�d�e�r�s�,� �t�h�e� �i�n�n�e�r� �o�n�e� 
�f�i�x�e�d� �a�n�d� �t�h�e� �o�u�t�e�r� �c�a�p�a�b�l�e� �o�f� �b�e�i�n�g� �s�l�o�w�l�y� �r�o�t�a�t�e�d�.� 
�T�h�e� �s�p�a�c�e� �b�e�t�w�e�e�n� �t�h�e� �c�y�l�i�n�d�e�r�s� �i�s� �f�i�l�l�e�d� �w�i�t�h� �a� �v�i�s�c�o�u�s



�6�0� 

�l�i�q�u�i�d� �s�u�c�h� �a�s� �g�l�y�c�e�r�i�n�.� �W�h�e�n� �t�h�e� �c�y�l�i�n�d�e�r� �i�s� �t�u�r�n�e�d� 
�a�n�d� �a� �d�r�o�p� �o�f� �i�n�d�i�s�s�o�l�u�b�l�e� �i�n�k� �i�s� �p�l�a�c�e�d� �i�n� �t�h�e� �l�i�q�u�i�d�,� 

�t�h�e�n� �i�t� �b�e�c�o�m�e�s� �p�o�s�s�i�b�l�e� �t�o� �f�o�l�l�o�w� �t�h�e� �m�o�v�e�m�e�n�t� �o�f� �t�h�e� 
�d�r�o�p� �a�s� �i�t� �i�s� �d�r�a�w�n� �o�u�t� �i�n�t�o� �a� �t�h�r�e�a�d� �u�n�t�i�l� �e�v�e�n�t�u�a�l�l�y� 
�i�t� �b�e�c�o�m�e�s� �s�o� �f�i�n�e� �a�s� �t�o� �b�e� �i�n�v�i�s�i�b�l�e�.� �O�n�e� �m�a�y� �t�h�i�n�k� 
�t�h�e� �i�n�k� �d�r�o�p� �h�a�s� �b�e�e�n� �t�o�t�a�l�l�y� �m�i�x�e�d� �i�n�t�o� �t�h�e� �g�l�y�c�e�r�i�n� �s�o� 
�t�h�a�t� �i�t�s� �i�n�i�t�i�a�l� �o�r�d�e�r� �h�a�s� �b�e�e�n� �l�o�s�t� �a�n�d� �i�s� �n�o�w� �r�a�n�d�o�m� 
�o�r� �c�h�a�o�t�i�c�.� �I�f� �t�h�e� �f�l�u�i�d� �i�s� �v�e�r�y� �v�i�s�c�o�u�s�,� �l�i�k�e� 

�g�l�y�c�e�r�i�n�,� �a�n�d� �t�h�e� �c�y�l�i�n�d�e�r� �i�s� �n�o�t� �r�o�t�a�t�e�d� �t�o�o� �q�u�i�c�k�l�y�,� 
�t�h�e�n� �t�h�e� �f�l�u�i�d� �e�l�e�m�e�n�t� �w�i�l�l� �i�n� �f�a�c�t� �r�e�t�r�a�c�e� �i�t�s� �s�t�e�p�s� 
�e�x�a�c�t�l�y�.� �E�v�e�n�t�u�a�l�l�y� �t�h�e� �e�l�e�m�e�n�t� �w�i�l�l� �r�e�t�u�r�n� �t�o� �i�t�s� 
�o�r�i�g�i�n�a�l� �f�o�r�m� �a�n�d� �t�h�e� �d�r�o�p�l�e�t� �o�f� �i�n�k� �w�i�l�l� �a�p�p�e�a�r� �a�s� �i�f� 
�f�r�o�m� �n�o�t�h�i�n�g� �(�P�e�a�t� �a�n�d� �B�o�h�m�,� �1�9�8�7�)�.� 

�T�h�e� �e�x�p�e�r�i�m�e�n�t� �w�a�s� �r�e�p�e�a�t�e�d� �a�d�d�i�n�g� �i�n�k� �d�r�o�p�s� �i�n� 

�s�u�c�c�e�s�s�i�o�n� �a�t� �d�i�f�f�e�r�e�n�t� �l�o�c�a�t�i�o�n�s� �o�n� �t�h�e� �c�y�l�i�n�d�e�r�.� �W�h�e�n� �t�h�e� 

�p�r�o�c�e�s�s� �w�a�s� �r�e�v�e�r�s�e�d� �t�h�e�y� �r�e�a�p�p�e�a�r�e�d� �i�n� �t�h�e� �o�r�i�g�i�n�a�l� �f�o�r�m�,� 

�o�r�d�e�r� �a�n�d� �l�o�c�a�t�i�o�n�.� �W�h�a�t� �h�a�d� �a�p�p�e�a�r�e�d� �t�o� �b�e� �t�r�a�d�i�t�i�o�n�a�l� 

�r�a�n�d�o�m� �c�h�a�o�s� �w�a�s� �i�n� �a�c�t�u�a�l�i�t�y� �r�i�c�h� �w�i�t�h� �h�i�d�d�e�n� �o�r�d�e�r�.� �T�h�u�s�,� 

�w�h�a�t� �w�e� �d�e�f�i�n�e� �a�s� �c�h�a�o�s� �i�s� �m�o�r�e� �l�i�k�e�l�y� �a�n� �a�l�t�e�r�n�a�t�i�v�e� �o�r�d�e�r� 

�o�u�t�s�i�d�e� �o�u�r� �i�m�m�e�d�i�a�t�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�r� �a�c�c�e�p�t�e�d� �c�o�n�c�e�p�t�s�.� 

�C�r�e�a�t�i�v�i�t�y� �i�s�  ��t�h�e� �a�b�i�l�i�t�y� �t�o� �c�r�e�a�t�e �� �(�W�e�b�s�t�e�r�,� �1�9�7�5�)�.� 

�T�o� �c�r�e�a�t�e� �n�e�a�n�s� �t�o�  ��b�r�i�n�g� �i�n�t�o� �e�x�i�s�t�e�n�c�e�;� �t�o� �p�r�o�d�u�c�e� �o�r� �b�r�i�n�g� 

�a�b�o�u�t� �b�y� �a� �c�o�u�r�s�e� �o�f� �a�c�t�i�o�n� �o�r� �b�e�h�a�v�i�o�r �� �(�W�e�b�s�t�e�r�,� �1�9�7�5�)�.� 

�T�h�i�s� �e�s�s�a�y� �e�x�p�l�o�r�e�s� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �c�r�e�a�t�i�v�e� �t�h�i�n�k�i�n�g� �a�n�d� 

�t�a�k�e�s� �i�t�s� �d�e�f�i�n�i�t�i�o�n� �f�r�o�m� �t�h�e� �p�e�r�s�o�n�a�l� �c�o�n�s�t�r�u�c�t� �t�h�e�o�r�y� �i�n� 

�c�o�n�t�e�m�p�o�r�a�r�y� �p�s�y�c�h�o�l�o�g�y�.� �I�n� �t�h�i�s� �d�e�f�i�n�i�t�i�o�n�,� �"�T�h�e� �c�r�e�a�t�i�v�e� 

�c�y�c�l�e� �i�s� �o�n�e� �w�h�i�c�h� �s�t�a�r�t�s� �w�i�t�h� �a� �l�o�o�s�e�n�e�d� �c�o�n�s�t�r�u�c�t�i�o�n� �a�n�d� 

�t�e�r�m�i�n�a�t�e�s� �w�i�t�h� �t�i�g�h�t�e�n�e�d� �a�n�d� �v�a�l�i�d�a�t�e�d� �c�o�n�s�t�r�u�c�t�i�o�n �� �(�K�e�l�l�y�,� 

�1�9�5�5�)�.�  ��C�r�e�a�t�i�v�i�t�y� �e�x�p�l�o�r�e�s� �t�h�e� �p�o�s�s�i�b�i�l�i�t�i�e�s�,� �t�e�r�m�i�n�a�t�e�s� 

�t�h�e�m� �w�i�t�h� �c�h�o�i�c�e� �a�n�d� �v�a�l�i�d�a�t�e�s� �t�h�e� �c�h�o�i�c�e� �b�y� �b�r�i�n�g�i�n�g� �i�t� �i�n�t�o� 

�r�e�a�l�i�t�y�.� �C�r�e�a�t�i�v�i�t�y� �d�o�e�s� �n�o�t� �i�n�v�e�n�t� �t�h�e� �w�o�r�l�d� �a�n�e�w�.
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�I�t� �i�s� �a� �p�l�a�s�t�i�c� �o�r�d�e�r� �t�h�a�t� �i�n�t�e�r�p�r�e�t�s� �t�h�e� �w�o�r�l�d� �a�n�d� �o�r�g�a�n�i�z�e�s� 

�r�e�a�l�i�t�y� �i�n� �a� �m�o�r�e� �i�n�s�p�i�r�i�n�g� �w�a�y�.� �T�h�e� �a�c�t� �o�f� �c�r�e�a�t�i�o�n� �i�s� �a� 

�n�e�w� �w�a�y� �o�f� �o�r�g�a�n�i�z�i�n�g�,� �a�s�s�e�m�b�l�i�n�g� �o�r� �o�r�d�e�r�i�n�g� �k�n�o�w�l�e�d�g�e� �a�n�d� 

�s�k�i�l�l�s�.� �T�h�e� �i�n�v�e�n�t�i�o�n�s� �w�e� �t�a�k�e� �f�o�r� �g�r�a�n�t�e�d� �t�o�d�a�y� �a�r�e� 

�w�i�t�n�e�s�s� �t�o� �m�a�n ��s� �c�r�e�a�t�i�v�e� �a�b�i�l�i�t�y�.� 

�I�n� �t�h�e� �b�o�o�k�,� �C�r�e�a�t�i�v�i�t�y�:� �S�e�l�e�c�t�e�d� �r�e�a�d�i�n�g�s�,� �e�d�i�t�e�d� �b�y� 

�P�.� �E�.� �V�e�r�n�o�n� �(�1�9�7�0�)�,� �c�r�e�a�t�i�v�e� �p�e�o�p�l�e� �a�r�e� �d�e�s�c�r�i�b�e�d� �a�s� 

�q�u�e�s�t�i�o�n�i�n�g�,� �h�i�g�h�l�y� �s�e�n�s�i�t�i�v�e�,� �c�a�p�a�b�l�e� �o�f� �b�e�i�n�g� �d�i�s�t�u�r�b�e�d� �a�n�d� 

�c�a�p�a�b�l�e� �o�f� �d�i�v�e�r�g�e�n�t� �t�h�i�n�k�i�n�g�.� �I�n� �t�h�e�s�e� �r�e�s�p�e�c�t�s� �a� �c�r�e�a�t�i�v�e� 

�t�h�i�n�k�e�r� �m�a�y� �s�e�e�m� �d�e�t�a�c�h�e�d� �f�r�o�m� �e�x�i�s�t�i�n�g� �c�o�n�c�e�p�t�s� �o�f� �r�e�a�l�i�t�y�,� 

�p�r�o�c�e�d�u�r�e� �a�n�d� �d�i�s�c�i�p�l�i�n�e�.� �T�h�e� �i�n�s�i�s�t�e�n�c�e� �o�f� �t�e�a�c�h�e�r�s� �o�r� 

�s�o�c�i�e�t�y� �t�h�a�t� �a� �n�e�w� �i�d�e�a� �b�e� �i�m�m�e�d�i�a�t�e�l�y� �f�r�u�i�t�f�u�l� �o�r� �c�o�h�e�r�e�n�t� 

�b�l�o�c�k�s� �c�r�e�a�t�i�v�i�t�y�.� �T�o� �b�o�t�h� �t�h�e� �o�b�s�e�r�v�e�r� �a�n�d� �t�h�e� �c�r�e�a�t�i�v�e� 

�i�n�d�i�v�i�d�u�a�l� �t�h�e� �n�a�t�u�r�e� �o�f� �c�r�e�a�t�i�v�i�t�y� �m�a�y� �s�e�e�m� �e�s�s�e�n�t�i�a�l�l�y� 

�c�h�a�o�t�i�c�.� 

�O�R�D�E�R� �A�N�D� �P�A�R�A�D�I�G�M� 

�T�h�o�m�a�s� �K�u�h�n� �(�1�9�6�2�)�,� �i�n� �T�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �s�c�i�e�n�t�i�f�i�c� �e�e�e� �e�e� �e�e�e� �c�e� �c�e� �e�e�e� �e�e� �r�e� �e�e� �m�e� �e�e� �e�e� �e�e� �c�e� �e�c� �e�e� �c�e� �c�m� �e�e� �e�e� �r�e�e� �e�e� �e�e� �e�e� �e�e� 

�r�e�v�o�l�u�t�i�o�n�s�,� �p�r�o�p�o�s�e�s� �t�h�a�t� �a� �n�e�w� �d�i�s�c�o�v�e�r�y� �o�r� �i�d�e�a� �c�h�a�n�g�e�s� �o�r� 

�s�o�m�e�t�i�m�e�s� �r�e�p�l�a�c�e�s� �t�h�a�t� �w�h�i�c�h� �i�t� �p�r�e�c�e�d�e�d�.� �S�i�m�p�l�y�,� �t�h�e� 

�e�s�t�a�b�l�i�s�h�e�d� �o�r�d�e�r� �i�s� �c�h�a�n�g�e�d� �o�r� �r�e�p�l�a�c�e�d� �w�i�t�h� �a� �n�e�w� �o�r�d�e�r�.� 

�K�u�h�n� �c�a�l�l�s� �t�h�e�s�e� �o�r�d�e�r�s� �p�a�r�a�d�i�g�m�s�.� �W�i�t�h�i�n� �a� �g�i�v�e�n� �p�a�r�a�d�i�g�m� 

�c�e�r�t�a�i�n� �r�u�l�e�s� �a�n�d� �p�r�e�c�o�n�c�e�p�t�i�o�n�s� �g�o�v�e�r�n�.� �T�h�u�s� �a� �n�e�w� �p�a�r�a�d�i�g�m� 

�m�a�y� �c�o�n�f�l�i�c�t� �w�i�t�h� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �a�n�d� �p�r�e�c�o�n�c�e�p�t�i�o�n�s� �o�f� �a� 

�p�r�e�v�i�o�u�s�l�y� �e�s�t�a�b�l�i�s�h�e�d� �p�a�r�a�d�i�g�m�.� �T�h�e� �f�i�n�e� �l�i�n�e� �b�e�t�w�e�e�n� �t�h�e� 

�a�c�c�e�p�t�e�d� �o�r�d�e�r� �a�n�d� �c�h�a�o�t�i�c� �d�i�s�o�r�d�e�r� �i�s� �a�p�p�a�r�e�n�t� �i�n� �t�h�e



�6�2� 

�f�o�l�l�o�w�i�n�g� �e�x�a�m�p�l�e� �o�f� �s�e�r�i�a�l� �m�u�s�i�c�.� 

�I�g�o�r� �S�t�r�a�v�i�n�s�k�y� �h�a�s� �b�e�e�n� �r�e�c�o�g�n�i�z�e�d� �a�s� �o�n�e� �o�f� �t�h�e� 

�g�r�e�a�t�e�s�t� �c�o�m�p�o�s�e�r�s� �o�f� �o�u�r� �c�e�n�t�u�r�y�.� �H�o�w�e�v�e�r�,� �w�h�e�n� �h�i�s� 

�t�h�e� �a�u�d�i�e�n�c�e� �e�r�u�p�t�e�d� �i�n� �r�i�o�t�.� �T�o� �t�h�e� �a�t�t�u�n�e�d� �c�l�a�s�s�i�c�a�l� �e�a�r�,� 

�w�i�t�h� �i�t�s� �p�r�e�c�o�n�c�e�p�t�i�o�n�s� �o�f� �o�r�d�e�r�,� �t�h�e� �m�u�s�i�c� �w�a�s� �c�h�a�o�t�i�c� 

�n�o�n�s�e�n�s�e�.� �O�n�l�y� �a�f�t�e�r� �t�h�e� �m�u�s�i�c� �w�a�s� �u�n�d�e�r�s�t�o�o�d� �i�n�t�e�l�l�e�c�t�u�a�l�l�y� 

�d�i�d� �i�t� �g�a�i�n� �r�e�s�p�e�c�t� �a�n�d� �e�s�t�a�b�l�i�s�h� �i�t�s�e�l�f� �a�s� �a� �n�e�w� �o�r�d�e�r�.� 

�M�o�r�e� �o�f�t�e�n� �t�h�a�n� �n�o�t� �w�e� �d�e�f�i�n�e� �a�s� �c�h�a�o�t�i�c� �t�h�o�s�e� �t�h�i�n�g�s� 

�w�h�i�c�h� �w�e� �d�o� �n�o�t� �u�n�d�e�r�s�t�a�n�d�,� �c�a�n�n�o�t� �m�a�k�e� �s�e�n�s�e� �o�f�,� �o�r� �f�i�n�d� �t�o� 

�b�e� �o�u�t�s�i�d�e� �o�u�r� �p�r�e�c�o�n�c�e�p�t�i�o�n�s�.� �A� �s�i�m�i�l�a�r� �e�x�p�l�a�n�a�t�i�o�n� �c�a�n� �b�e� 

�o�f�f�e�r�e�d� �f�o�r� �a�r�t�i�s�t�s� �w�h�o� �a�r�e� �u�n�a�c�c�e�p�t�e�d� �i�n� �t�h�e�i�r� �t�i�m�e�,� �s�u�c�h� �a�s� 

�V�i�n�c�e�n�t� �V�a�n�G�o�g�h�.� �A�n� �a�r�t�i�s�t� �o�r� �s�c�i�e�n�t�i�s�t� �w�h�o� �w�o�r�k�s� �o�u�t�s�i�d�e� 

�t�h�e� �l�i�m�i�t�s� �o�f� �t�h�e� �a�c�c�e�p�t�e�d� �p�a�r�a�d�i�g�m� �o�f�t�e�n� �e�n�c�o�u�n�t�e�r�s� 

�o�p�p�o�s�i�t�i�o�n� �a�n�d� �a� �f�a�i�l�u�r�e� �t�o� �b�e� �a�p�p�r�e�c�i�a�t�e�d� �i�n� �h�i�s� �t�i�m�e�.� 

�E�p�i�s�o�d�e�s� �l�i�k�e� �t�h�e�s�e� �p�r�o�m�p�t�e�d� �F�.� �D�a�v�i�d� �P�e�a�t� �(�1�9�8�7�)� �t�o� �w�r�i�t�e�,� 

 ��S�h�a�l�l�o�w� �i�d�e�a�s� �c�a�n� �b�e� �a�s�s�i�m�i�l�a�t�e�d�;� �i�d�e�a�s� �t�h�a�t� �r�e�q�u�i�r�e� �p�e�o�p�l�e� 

�t�o� �r�e�o�r�g�a�n�i�z�e� �t�h�e�i�r� �p�i�c�t�u�r�e� �o�f� �t�h�e� �w�o�r�l�d� �p�r�o�v�o�k�e� �h�o�s�t�i�l�i�t�y�. �� 

�A�S�P�E�C�T�S� �O�F� �C�R�E�A�T�I�V�I�T�Y� 

�T�w�o� �a�s�p�e�c�t�s� �o�f� �c�r�e�a�t�i�v�e� �t�h�i�n�k�i�n�g� �a�r�e� �f�a�n�t�a�s�y� �a�n�d� 

�i�m�a�g�i�n�a�t�i�o�n�.� �T�h�e�y� �a�r�e� �e�s�s�e�n�t�i�a�l� �t�o� �c�r�e�a�t�i�v�i�t�y�.� �N�o�t�e�d� 

�p�s�y�c�h�o�l�o�g�i�s�t� �E�d�w�a�r�d� �D�e�B�o�n�o� �(�1�9�7�0�)� �a�s�k�e�d� �c�h�i�l�d�r�e�n� �t�o� �d�e�s�i�g�n� �a� 

�d�o�g�-�e�x�e�r�c�i�s�i�n�g� �m�a�c�h�i�n�e�.� �O�n�e� �o�f� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �D�e�B�o�n�o ��s� 

�s�t�u�d�y� �r�e�v�e�a�l�s� �t�h�a�t� �i�m�a�g�i�n�a�t�i�o�n� �i�s� �h�a�s�t�i�l�y� �j�u�d�g�e�d� �a�n�d� 

�d�i�s�c�a�r�d�e�d�.
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�T�h�e� �j�u�d�g�e�m�e�n�t� �o�f� �t�h�e� �s�i�l�l�i�n�e�s�s� �o�f� �t�h�e� �i�d�e�a� �i�s� �a� 
�p�r�a�c�t�i�c�a�l� �o�n�e�,� �b�a�s�e�d� �o�n� �w�i�d�e� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �b�e�l�i�e�f� �i�n� 
�t�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f� �o�t�h�e�r�s� �u�n�t�i�l� �t�h�e� �w�h�o�l�e� �t�h�i�n�g� �m�o�v�e�s� 
�f�r�o�m� �b�e�i�n�g� �p�r�a�c�t�i�c�a�l� �t�o� �b�e�i�n�g� �a�b�s�o�l�u�t�e�.� �A� �c�h�i�l�d� �h�a�s� �s�o� 
�l�i�t�t�l�e� �e�x�p�e�r�i�e�n�c�e� �t�h�a�t� �h�e� �n�e�v�e�r� �t�r�u�s�t�s� �i�t� �a�s� �a�b�s�o�l�u�t�e� 
�(�D�e�B�o�n�o�,� �1�9�7�0�)�.� 

�P�r�e�j�u�d�g�i�n�g� �a�n� �i�d�e�a� �i�s� �c�o�u�n�t�e�r�-�p�r�o�d�u�c�t�i�v�e� �t�o� �i�m�a�g�i�n�a�t�i�o�n� 

�a�n�d� �c�r�e�a�t�i�v�e� �g�r�o�w�t�h�.� �A�d�u�l�t�s� �t�e�n�d� �t�o� �n�e�g�l�e�c�t� �f�a�n�t�a�s�y� �a�n�d� 

�i�m�a�g�i�n�a�t�i�o�n� �i�n� �f�a�v�o�r� �o�f� �k�n�o�w�n� �o�r� �f�a�m�i�l�i�a�r� �c�o�n�c�e�p�t�s�.� �A�d�u�l�t�s� 

�s�t�r�i�v�e� �t�o� �m�a�i�n�t�a�i�n� �o�r�d�e�r� �a�n�d� �t�o� �e�s�c�a�p�e� �f�r�o�m� �u�n�c�e�r�t�a�i�n�t�y�.� 

�F�a�n�t�a�s�y� �a�n�d� �i�m�a�g�i�n�a�t�i�o�n� �m�a�y� �s�e�e�m� �l�i�k�e� �u�n�s�o�p�h�i�s�t�i�c�a�t�e�d� �i�m�a�g�e�r�y� 

�t�o� �o�u�r� �i�n�t�e�l�l�e�c�t� �a�n�d� �r�e�a�s�o�n�.� �H�o�w�e�v�e�r�,� �h�i�s�t�o�r�y� �p�r�o�v�e�s� �t�h�a�t� �i�n� 

�m�a�n�y� �c�a�s�e�s� �i�n�t�e�l�l�e�c�t� �a�n�d� �r�e�a�s�o�n� �b�e�c�o�m�e� �j�u�s�t�i�f�i�c�a�t�i�o�n�s� �i�n� 

�m�a�i�n�t�a�i�n�i�n�g� �a� �s�t�a�t�u�s� �q�u�o�.� �F�a�n�t�a�s�y� �a�n�d� �i�m�a�g�i�n�a�t�i�o�n� �a�r�e� �n�o�t� 

�b�o�u�n�d�e�d� �b�y� �p�r�e�c�o�n�c�e�p�t�i�o�n�s� �a�n�d� �p�r�e�v�a�i�l�i�n�g� �o�r�d�e�r�s�.� �T�h�e�y� �d�o� �n�o�t� 

�d�e�p�e�n�d� �o�n� �a�n� �e�x�t�e�r�n�a�l� �f�r�a�m�e� �o�f� �j�u�d�g�e�m�e�n�t�.� 

�A�n�o�t�h�e�r� �f�a�c�t�o�r� �o�f� �c�r�e�a�t�i�v�i�t�y� �i�s� �t�h�e� �r�o�l�e� �o�f� �t�h�e� 

�s�u�b�c�o�n�s�c�i�o�u�s�.� �M�a�n�y� �c�r�e�a�t�i�v�e� �p�e�r�s�o�n�a�l�i�t�i�e�s� �h�a�v�e� �i�d�e�n�t�i�f�i�e�d� 

�t�h�e� �r�o�l�e� �o�f� �t�h�e� �s�u�b�c�o�n�s�c�i�o�u�s� �a�s� �a�n� �i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �t�h�e�i�r� 

�t�h�i�n�k�i�n�g�.� �I�n� �a� �s�t�a�t�e� �o�f� �s�l�e�e�p�i�n�g� �a�n�d� �d�r�e�a�m�i�n�g� �B�o�h�r� 

�d�i�s�c�o�v�e�r�e�d� �h�i�s� �m�o�d�e�l� �o�f� �t�h�e� �a�t�o�m�.� �H�.� �P�o�i�n�c�a�r�e�,� �t�h�e� �f�a�m�o�u�s� 

�F�r�e�n�c�h� �m�a�t�h�e�m�a�t�i�c�i�a�n�,� �d�e�s�c�r�i�b�e�d� �h�i�s� �c�r�e�a�t�i�v�e� �p�r�o�c�e�s�s� �a�s� �a� 

�p�e�r�i�o�d� �i�n� �w�h�i�c�h� �f�a�c�t�s� �a�r�e� �c�o�n�s�c�i�o�u�s�l�y� �g�a�t�h�e�r�e�d� �a�n�d� �a� �c�r�i�t�i�c�a�l� 

�m�a�s�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �d�e�v�e�l�o�p�e�d�.� �A�t� �t�h�i�s� �s�t�a�g�e� �n�o� �s�o�l�u�t�i�o�n� �m�a�y� 

�s�e�e�m� �p�o�s�s�i�b�l�e�.� �I�n� �f�r�u�s�t�r�a�t�i�o�n� �o�r� �e�x�h�a�u�s�t�i�o�n� �o�n�e� �r�e�s�t�s�.� �I�n� 

�s�o� �d�o�i�n�g� �h�e� �f�i�n�d�s� �a� �s�o�l�u�t�i�o�n� �p�o�p� �i�n�t�o� �h�i�s� �h�e�a�d� �f�r�o�m� �t�h�e� 

�s�u�b�c�o�n�s�c�i�o�u�s�.� �P�o�i�n�c�a�r�e� �p�o�i�n�t�s� �c�u�t�,�  ��T�h�e� �s�u�b�l�i�m�i�n�a�l� �s�e�l�f� �i�s� 

�i�n� �n�o� �w�a�y� �i�n�f�e�r�i�o�r� �t�o� �t�h�e� �c�o�n�s�c�i�o�u�s� �s�e�l�f�;� �i�t� �i�s� �n�o�t� �p�u�r�e�l�y
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�a�u�t�o�m�a�t�i�c�s�;� �i�t� �i�s� �c�a�p�a�b�l�e� �o�f� �d�i�s�c�e�r�n�m�e�n�t�;� �i�t� �h�a�s� �t�a�c�t�,� 

�d�e�l�i�c�a�c�y�,� �i�t� �k�n�o�w�s� �h�o�w� �t�o� �c�h�o�o�s�e�,� �t�o� �d�i�v�i�n�e �� �(�C�r�e�a�t�i�v�i�t�y�:� 

�S�e�l�e�c�t�e�d� �R�e�a�d�i�n�g�s�,� �1�9�7�0�)�.� 

�A�r�t�i�s�t�s� �i�n� �p�a�r�t�i�c�u�l�a�r� �r�e�a�l�i�z�e� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�h�e� 

�s�u�b�c�o�n�s�c�i�o�u�s�.� �T�h�e� �e�s�s�e�n�c�e� �o�f� �c�r�e�a�t�i�v�i�t�y� �i�s� �t�o� �a�s�s�e�m�b�l�e� �a�n�d� 

�e�x�p�l�o�r�e� �t�h�i�n�g�s� �i�n� �n�e�w� �w�a�y�s�.� �T�h�e� �s�u�b�c�o�n�s�c�i�o�u�s� �s�e�e�m�s� �t�o� �d�o� 

�t�h�i�s� �f�r�e�e�l�y�.� �A�n�t�o�n� �E�h�r�e�n�z�w�e�i�g� �(�1�9�6�7�)� �d�e�s�c�r�i�b�e�s� �i�t� �t�h�u�s�:� 

�O�n�e� �h�a�s� �t�o� �e�x�p�l�a�i�n� �t�o� �t�h�e� �s�t�u�d�e�n�t� �t�h�a�t� �a� �p�u�r�e�l�y� 
�c�o�n�s�c�i�o�u�s� �c�o�n�t�r�o�l� �o�f� �t�h�e� �w�o�r�k�i�n�g� �p�r�o�c�e�s�s� �i�s� �n�e�i�t�h�e�r� 
�d�e�s�i�r�a�b�l�e� �o�r� �p�o�s�s�i�b�l�e�.� �I�t� �i�s� �s�e�l�f� �d�e�c�e�p�t�i�o�n� �f�o�r� �a� 
�d�e�s�i�g�n�e�r� �t�o� �b�e�l�i�e�v�e� �h�e� �c�a�n� �g�a�i�n� �f�u�l�l�y� �c�o�n�s�c�i�o�u�s� �c�o�n�t�r�o�l� 
�o�f� �h�i�s� �w�o�r�k�i�n�g� �p�r�o�c�e�s�s� �b�y� �k�n�o�w�i�n�g� �t�h�e� �b�a�s�i�c� �e�l�e�m�e�n�t�s� 
�(�E�h�r�e�n�z�w�e�i�g�,� �1�9�6�7�)�.� 

�S�o� �w�e� �s�e�e� �a� �f�u�l�l�y� �s�e�l�f�-�c�o�n�s�c�i�o�u�s� �s�t�a�t�e� �i�s� �n�o�t� �t�a�n�t�a�m�o�u�n�t� 

�t�o� �f�i�n�d�i�n�g� �a� �c�r�e�a�t�i�v�e� �s�o�l�u�t�i�o�n�.� �A� �g�r�e�a�t� �d�e�a�l� �o�f� �c�r�e�a�t�i�v�i�t�y� 

�t�a�k�e�s� �p�l�a�c�e� �o�u�t�s�i�d�e� �s�e�l�f�-�c�o�n�s�c�i�o�u�s� �d�e�l�i�b�e�r�a�t�i�o�n�s�.� �A� �s�e�l�f�-� 

�c�o�n�s�c�i�o�u�s� �m�e�t�h�o�d� �o�f� �d�e�s�i�g�n� �p�r�o�h�i�b�i�t�s� �t�h�e� �i�n�t�e�g�r�a�t�i�o�n� �o�f� 

�n�o�n�-�r�a�t�i�o�n�a�l�i�z�e�d�,� �u�n�j�u�d�g�e�d� �a�n�d� �p�l�a�s�t�i�c� �i�d�e�a�s� �i�n�t�o� �t�h�e� �w�o�r�k�.� 

�F�A�C�T�O�R�S� �O�F� �C�R�E�A�T�I�V�I�T�Y� 

�T�h�r�e�e� �m�a�j�o�r� �a�r�e�a�s� �o�f� �i�n�q�u�i�r�y� �i�n�t�o� �c�r�e�a�t�i�v�e� �d�e�v�e�l�o�p�m�e�n�t� 

�h�a�v�e� �b�e�e�n� �d�o�c�u�m�e�n�t�e�d� �b�y� �p�s�y�c�h�o�l�o�g�i�s�t�s� �a�n�d� �b�e�h�a�v�i�o�r�a�l� 

�s�c�i�e�n�t�i�s�t�s�.� �T�h�e�s�e� �a�r�e� �t�h�e� �e�f�f�e�c�t�s� �o�f� �r�e�w�a�r�d�s� �a�n�d� 

�p�u�n�i�s�h�m�e�n�t�s�,� �a�n�x�i�e�t�y� �a�n�d� �c�o�g�n�i�t�i�v�e� �s�t�y�l�e�.� 

�O�n�e�:� �R�e�w�a�r�d� �a�n�d� �p�u�n�i�s�h�m�e�n�t� �h�a�v�e� �a� �n�e�g�a�t�i�v�e� �e�f�f�e�c�t� �o�n� 

�c�r�e�a�t�i�v�e� �b�e�h�a�v�i�o�r�.� 

�C�r�e�a�t�i�v�i�t�y� �a�p�p�e�a�r�s� �t�o� �b�e� �i�n�c�o�m�p�a�t�i�b�l�e� �w�i�t�h� �e�x�t�e�r�n�a�l� 
�o�r� �i�n�t�e�r�n�a�l� �r�e�w�a�r�d�s� �o�r� �p�u�n�i�s�h�m�e�n�t�s�.� �I�n� �o�r�d�e�r� �t�o� �d�o� 
�s�o�m�e�t�h�i�n�g� �f�o�r� �a� �r�e�w�a�r�d�,� �t�h�e� �w�h�o�l�e� �o�r�d�e�r� �o�f� �t�h�e� �a�c�t�i�v�i�t�y�,
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�a�n�d� �t�h�e� �e�n�e�r�g�y� �r�e�q�u�i�r�e�d� �f�o�r� �i�t�,� �a�r�e� �d�e�t�e�r�m�i�n�e�d� �b�y� 
�a�r�b�i�t�r�a�r�y� �r�e�q�u�i�r�e�m�e�n�t�s� �t�h�a�t� �a�r�e� �e�x�t�r�a�n�e�o�u�s� �t�o� �t�h�e� 
�c�r�e�a�t�i�v�e� �a�c�t�i�v�i�t�y� �i�t�s�e�l�f� �(�B�o�h�m� �a�n�d� �P�e�a�t�,� �1�9�8�7�)�.� 

�M�o�r�r�i�s�,� �w�h�o� �i�l�l�u�s�t�r�a�t�e�s� �t�h�i�s� �p�o�i�n�t�.� �C�h�i�m�p�a�n�z�e�e�s� �w�e�r�e� �g�i�v�e�n� 

�c�a�n�v�a�s� �a�n�d� �p�a�i�n�t�.� �O�n�e� �g�r�o�u�p� �w�a�s� �a�l�l�o�w�e�d� �t�o� �p�l�a�y� �a�n�d� �p�a�i�n�t� 

�f�r�e�e�l�y� �a�n�d� �a�n�o�t�h�e�r� �w�a�s� �r�e�w�a�r�d�e�d� �f�o�r� �p�r�o�d�u�c�i�n�g� �p�a�i�n�t�i�n�g�s�.� �T�h�e� 

�r�e�w�a�r�d� �q�u�i�c�k�l�y� �b�e�c�a�m�e� �t�h�e� �o�b�j�e�c�t�i�v�e� �f�o�r� �p�r�o�d�u�c�i�n�g� �t�h�e� �w�o�r�k� 

�a�n�d� �c�r�e�a�t�i�v�i�t�y� �d�e�g�e�n�e�r�a�t�e�d�.� �T�h�e� �e�x�p�e�r�i�m�e�n�t� �w�a�s� �r�e�p�e�a�t�e�d� �o�n� 

�g�r�a�d�e� �s�c�h�o�o�l� �c�h�i�l�d�r�e�n� �w�i�t�h� �s�i�m�i�l�a�r� �r�e�s�u�l�t�s� �p�r�o�v�i�n�g� �t�h�e� 

�n�e�g�a�t�i�v�e� �e�f�f�e�c�t� �o�f� �r�e�w�a�r�d� �a�n�d� �p�u�n�i�s�h�m�e�n�t� �o�n� �c�r�e�a�t�i�v�i�t�y�.� �J�o�h�n� 

�D�e�w�e�y�,� �t�h�e� �n�o�t�e�d� �e�d�u�c�a�t�i�o�n� �t�h�e�o�r�i�s�t� �a�n�d� �p�r�a�c�t�i�t�i�o�n�e�r�,� 

�r�e�a�l�i�z�e�d� �a� �c�r�e�a�t�i�v�e� �e�d�u�c�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t� �m�u�s�t� �b�e� �f�r�e�e� �o�f� 

�t�h�e�  ��m�e�c�h�a�n�i�c�a�l� �p�r�o�c�e�d�u�r�e�"� �w�h�i�c�h� �r�e�w�a�r�d� �a�n�d� �p�u�n�i�s�h�m�e�n�t� 

�p�r�o�m�o�t�e�s�.� 

�I�t� �i�s� �p�o�s�s�i�b�l�e� �f�o�r� �t�h�e� �m�i�n�d� �t�o� �d�e�v�e�l�o�p� �i�n�t�e�r�e�s�t� �i�n� �a� 
�r�o�u�t�i�n�e� �o�r� �m�e�c�h�a�n�i�c�a�l� �p�r�o�c�e�d�u�r�e�,� �i�f� �c�o�n�d�i�t�i�o�n�s� �a�r�e� 
�c�o�n�t�i�n�u�a�l�l�y� �s�u�p�p�l�i�e�d� �w�h�i�c�h� �d�e�m�a�n�d� �t�h�a�t� �m�o�d�e� �o�f� �o�p�e�r�a�t�i�o�n� 
�a�n�d� �p�r�e�c�l�u�d�e� �a�n�y� �o�t�h�e�r� �s�o�r�t�.� �F�a�m�i�l�i�a�r�i�t�y� �b�r�e�e�d�s� 
�c�o�n�t�e�m�p�t� �b�u�t� �a�l�s�o� �b�r�e�e�d�s� �s�o�m�e�t�h�i�n�g� �l�i�k�e� �a�f�f�e�c�t�i�o�n�.� 
�W�e� �g�e�t� �u�s�e�d� �t�o� �t�h�e� �c�h�a�i�n�s� �w�e� �w�e�a�r� �a�n�d� �m�i�s�s� �t�h�e�m� �w�h�e�n� 
�t�h�e�y� �a�r�e� �r�e�m�o�v�e�d� �(�D�w�o�r�k�i�n�,� �1�9�5�9�)�.� 

�A� �s�y�s�t�e�m� �o�f� �r�e�w�a�r�d�s� �a�n�d� �p�u�n�i�s�h�m�e�n�t�s� �o�n�l�y� �s�e�r�v�e�s� �t�o� 

�m�a�i�n�t�a�i�n� �a�n� �e�s�t�a�b�l�i�s�h�e�d� �o�r�d�e�r�.� �E�i�n�s�t�e�i�n�,� �V�a�n�G�o�g�h� �a�n�d� 

�F�r�a�n�k� �L�l�o�y�d� �W�r�i�g�h�t� �h�a�d� �p�o�o�r� �a�c�a�d�e�m�i�c� �r�e�c�o�r�d�s� �b�e�c�a�u�s�e� �l�i�k�e� 

�o�t�h�e�r� �c�r�e�a�t�i�v�e� �p�e�r�s�o�n�a�l�i�t�i�e�s�:� 

�T�h�e�y� �w�e�r�e� �u�n�w�i�l�l�i�n�g� �t�o� �a�c�c�e�p�t� �a�n�y�t�h�i�n�g� �o�n� �t�h�e� �m�e�r�e� 
�s�a�y�-�s�o� �o�f� �t�h�e�i�r� �i�n�s�t�r�u�c�t�o�r�s�.� �N�o�t�h�i�n�g� �w�a�s� �t�o� �b�e� �a�c�c�e�p�t�e�d� 
�o�n� �f�a�i�t�h� �o�r� �b�e�c�a�u�s�e� �i�t� �h�a�d� �b�e�h�i�n�d� �i�t� �t�h�e� �v�o�i�c�e� �o�f� 
�a�u�t�h�o�r�i�t�y�.� �S�u�c�h� �m�a�t�t�e�r�s� �m�i�g�h�t� �b�e� �a�c�c�e�p�t�e�d�,� �b�u�t� �o�n�l�y� 
�a�f�t�e�r� �t�h�e� �s�t�u�d�e�n�t� �o�n� �h�i�s� �o�w�n� �h�a�d� �d�e�m�o�n�s�t�r�a�t�e�d� �t�o� �h�i�m�s�e�l�f� 

�t�h�e�i�r� �v�a�l�i�d�i�t�y� �(�V�e�r�n�o�n�,� �1�9�7�0�)�.



�6�6� 

�T�w�o�:� �A�n�x�i�e�t�y� �i�s� �i�n�d�u�c�e�d� �b�y� �i�n�t�e�r�n�a�l� �o�r� �e�x�t�e�r�n�a�l� 

�p�r�e�s�s�u�r�e�s�.� �A�n�x�i�e�t�y� �p�r�o�d�u�c�e�d� �b�y� �i�n�t�e�r�n�a�l� �p�r�e�s�s�u�r�e� �c�o�m�e�s� �f�r�o�m� 

�j�u�d�g�i�n�g� �i�d�e�a�s� �t�o�o� �s�o�o�n�.� �A�n�x�i�e�t�y� �p�r�o�d�u�c�e�d� �b�y� �e�x�t�e�r�n�a�l� 

�p�r�e�s�s�u�r�e� �c�o�m�e�s� �f�r�o�m� �t�h�e� �e�x�p�e�c�t�a�t�i�o�n�s� �o�f� �o�t�h�e�r�s�.� �T�h�e� �p�r�e�s�s�u�r�e� 

�m�a�y� �b�e� �g�e�n�e�r�a�t�e�d� �b�y� �p�a�r�e�n�t�s�,� �a�u�t�h�o�r�i�t�y� �f�i�g�u�r�e�s� �o�r� �t�e�a�c�h�e�r�s� 

�w�h�o�s�e� �e�x�p�e�c�t�a�t�i�o�n�s� �a�n�d� �g�o�a�l�s� �c�o�n�f�l�i�c�t� �w�i�t�h� �t�h�o�s�e� �o�f� �t�h�e� 

�c�r�e�a�t�i�v�e� �s�t�u�d�e�n�t�.� �B�e�c�a�u�s�e� �t�h�e� �p�r�o�d�u�c�t� �o�f� �c�r�e�a�t�i�v�e� �a�c�t�i�v�i�t�y� 

�i�s� �n�o�t� �p�r�e�d�i�c�t�a�b�l�e� �i�n� �a�d�v�a�n�c�e�,� �s�o�m�e� �a�n�x�i�e�t�y� �i�s� �u�n�a�v�o�i�d�a�b�l�e�.� 

�M�o�s�t� �o�f� �u�s� �p�r�e�f�e�r� �t�h�e� �f�a�m�i�l�i�a�r�,� �a�c�c�e�p�t�e�d� �a�n�d� 

�p�r�e�d�i�c�t�a�b�l�e�.� �H�o�w�e�v�e�r�,� �t�h�e� �c�r�e�a�t�i�v�e� �i�n�d�i�v�i�d�u�a�l� �l�i�v�e�s� �w�i�t�h� �t�h�e� 

�a�n�x�i�e�t�y� �o�f� �h�i�s� �c�h�o�i�c�e�s�.� �S�t�u�d�i�e�s� �d�o�c�u�m�e�n�t�e�d� �i�n� �N�e�l�m�s �� �a�n�d� 

�M�u�l�l�i�n�s �� �b�o�o�k�,� �G�r�o�w�t�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t�,� �i�n�d�i�c�a�t�e� �a�n�x�i�e�t�y� �h�a�s� �a� 

�c�u�r�v�i�l�i�n�e�a�r� �r�e�l�a�t�i�o�n�s�h�i�p� �w�i�t�h� �c�r�e�a�t�i�v�e� �p�e�r�f�o�r�m�a�n�c�e�.� �A�s� 

�a�n�x�i�e�t�y� �i�n�c�r�e�a�s�e�s�,� �c�r�e�a�t�i�v�i�t�y� �d�e�c�r�e�a�s�e�s�.�  ��A�n�x�i�e�t�y� �i�s� �t�h�e� 

�r�e�c�o�g�n�i�t�i�o�n� �t�h�a�t� �t�h�e� �e�v�e�n�t�s� �w�i�t�h� �w�h�i�c�h� �o�n�e� �i�s� �c�o�n�f�r�o�n�t�e�d� �l�i�e� 

�o�u�t�s�i�d�e� �t�h�e� �r�a�n�g�e� �o�f� �c�o�n�v�e�n�i�e�n�c�e� �o�f� �o�n�e ��s� �c�o�n�s�t�r�u�c�t�i�o�n� 

�s�y�s�t�e�m�"� �(�K�e�l�l�y�,� �i�9�5�5�)�.� 

�T�h�r�e�e�:� �C�o�g�n�i�t�i�v�e� �s�t�y�l�e� �r�e�f�e�r�s� �t�o� �t�h�e� �w�a�y� �t�h�e� �b�r�a�i�n� 

�h�a�n�d�l�e�s� �i�n�f�o�r�m�a�t�i�o�n�.� �T�w�o� �d�i�s�t�i�n�c�t� �c�a�t�e�g�o�r�i�e�s� �o�f� �c�o�g�n�i�t�i�v�e� 

�s�t�y�l�e� �h�a�v�e� �b�e�e�n� �i�d�e�n�t�i�f�i�e�d� �b�y� �A�.�J�.� �C�r�o�p�l�e�y� �(�1�9�6�7�)�.� �T�h�e� �f�i�r�s�t� 

�i�s� �w�h�e�r�e� �t�h�e� �w�o�r�l�d� �i�s� �t�a�k�e�n� �i�n� �s�e�l�e�c�t�i�v�e�l�y�,� �p�o�r�t�i�o�n� �b�y� 

�p�o�r�t�i�o�n�.� �T�h�e� �o�t�h�e�r� �t�a�k�e�s� �t�h�e� �w�o�r�l�d� �i�n� �l�a�r�g�e� �l�u�m�p�s�.� �W�h�i�l�e� 

�t�h�e� �f�i�r�s�t� �i�s� �a� �n�a�r�r�o�w� �c�a�t�e�g�o�r�i�z�e�r� �d�e�s�c�r�i�b�e�d� �a�s� �f�o�c�u�s�e�d�,� 

�l�i�n�e�a�r� �a�n�d� �c�e�n�s�o�r�e�d�;� �t�h�e� �l�a�t�e�r� �i�s� �a� �w�i�d�e� �c�a�t�e�g�o�r�i�z�e�r� 

�d�e�s�c�r�i�b�e�d� �a�s� �d�i�v�e�r�g�e�n�t�,� �c�y�c�l�i�c�a�l� �a�n�d� �u�n�c�e�n�s�o�r�e�d�.



�6�7� 

�H�e� �(�t�h�e� �n�a�r�r�o�w� �c�a�t�e�g�o�r�i�z�e�r�)� �k�n�o�w�s� �w�h�a�t� �i�s� �l�o�g�i�c�a�l�,� �w�h�a�t� 

�i�s� �n�o�t�,� �a�n�d� �h�i�s� �w�o�r�l�d� �i�s� �a� �w�e�l�l� �o�r�g�a�n�i�z�e�d� �a�n�d� �n�e�a�t� �p�l�a�c�e� 
�i�n� �w�h�i�c�h� �h�e� �c�a�n� �e�x�p�e�c�t� �t�o� �g�e�t� �a�l�o�n�g� �w�i�t�h�o�u�t� �t�o�o� �m�u�c�h� 
�s�t�r�a�i�n�.� �B�y� �c�o�n�t�r�a�s�t�,� �t�h�e� �w�i�d�e� �c�a�t�e�g�o�r�i�z�e�r�,� �w�h�o� �i�s� 
�p�r�e�p�a�r�e�d� �t�o� �a�t�t�e�n�d� �t�o� �a� �b�r�o�a�d� �v�a�r�i�e�t�y� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� 
�i�n�f�o�r�m�a�t�i�o�n�,� �m�u�s�t� �c�o�n�t�i�n�u�a�l�l�y� �r�u�n� �t�h�e� �r�i�s�k� �o�f� �m�a�k�i�n�g� 

�m�i�s�t�a�k�e�s�,� �o�r� �l�o�o�k�i�n�g� �f�o�o�l�i�s�h�.� �H�e� �c�a�n�n�o�t� �r�e�l�y� �o�n� �a� �s�e�t� 

�o�f� �w�e�l�l�-�w�o�r�n�,� �t�r�i�e�d� �a�n�d� �t�r�u�s�t�e�d� �p�r�i�n�c�i�p�l�e�s� �t�o� �c�a�r�r�y� �h�i�m� 
�t�h�r�o�u�g�h�,� �b�u�t� �m�u�s�t� �a�d�j�u�s�t� �h�i�m�s�e�l�f� �c�o�n�t�i�n�u�o�u�s�l�y� �t�o� �a�l�l� 
�a�v�a�i�l�a�b�l�e� �d�a�t�a� �(�C�r�e�a�t�i�v�i�t�y�:� �s�e�l�e�c�t�e�d� �r�e�a�d�i�n�g�s�,� �1�9�7�0�)�.� 

�C�r�o�p�l�e�y� �f�o�u�n�d� �w�i�d�e� �c�a�t�e�g�o�r�i�z�e�r�s� �m�o�r�e� �l�i�k�e�l�y� �t�o� �b�e� 

�c�r�e�a�t�i�v�e�.� �H�e� �a�t�t�r�i�b�u�t�e�s� �t�h�i�s� �t�o� �f�l�e�x�i�b�i�l�i�t�y�,� �s�e�n�s�i�t�i�v�i�t�y� �a�n�d� 

�a�n� �o�p�e�n�-�m�i�n�d�e�d�n�e�s�s� �t�o� �t�h�e� �m�a�x�i�m�u�m� �r�a�n�g�e� �o�f� �t�h�e� �s�u�r�r�o�u�n�d�i�n�g� 

�e�n�v�i�r�o�n�m�e�n�t�.� 

�E�D�U�C�A�T�I�O�N� �A�N�D� �C�R�E�A�T�I�V�I�T�Y� 

�A� �t�e�a�c�h�e�r� �s�h�o�u�l�d� �r�e�a�l�i�z�e� �t�h�a�t� �s�o�m�e� �o�f� �a� �s�t�u�d�e�n�t ��s� �i�d�e�a�s� 

�m�a�y� �t�a�k�e� �y�e�a�r�s� �t�o� �f�u�l�l�y� �d�e�v�e�l�o�p�.� �A�s� �a�n� �e�x�a�m�p�l�e�,� �B�o�h�m� �a�n�d� 

�P�e�a�t� �(�1�9�8�7�)� �r�e�l�a�t�e� �t�h�e� �s�t�o�r�y� �o�f� �H�e�l�e�n� �K�e�l�l�e�r� �a�n�d� �h�e�r� �t�e�a�c�h�e�r� 

�A�n�n�e� �S�u�l�l�i�v�a�n�.� �H�e�l�e�n� �w�a�s� �b�o�t�h� �d�e�a�f� �a�n�d� �b�l�i�n�d�.� 

�S�u�l�l�i�v�a�n�,� �t�h�e�r�e�f�o�r�e�,� �c�a�u�s�e�d� �H�e�l�e�n�,� �a�s� �i�f� �i�n� �a� �g�a�m�e�,� �t�o� 
�c�o�m�e� �i�n�t�o� �c�o�n�t�a�c�t� �w�i�t�h� �w�a�t�e�r� �i�n�a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� 
�d�i�f�f�e�r�e�n�t� �f�o�r�m�s� �a�n�d� �c�o�n�t�e�x�t�s�,� �e�a�c�h� �t�i�m�e� �s�c�r�a�t�c�h�i�n�g� �t�h�e� 
�w�o�r�d� �w�a�t�e�r� �o�n� �t�h�e� �p�a�l�m� �o�f� �h�e�r� �h�a�n�d�.� �F�o�r� �a� �l�o�n�g� �t�i�m�e�,� 
�H�e�l�e�n� �d�i�d� �n�o�t� �g�r�a�s�p� �w�h�a�t� �a�l�l� �t�h�i�s� �w�a�s� �a�b�o�u�t�.� �B�u�t� 
�s�u�d�d�e�n�l�y�,� �s�h�e� �r�e�a�l�i�z�e�d� �t�h�a�t� �a�l�l� �t�h�e�s�e� �d�i�f�f�e�r�e�n�t� 
�e�x�p�e�r�i�e�n�c�e�s� �r�e�f�e�r�r�e�d� �t�o� �o�n�e� �s�u�b�s�t�a�n�c�e� �i�n� �m�a�n�y� �a�s�p�e�c�t�s�,� 
�w�h�i�c�h� �w�a�s� �s�y�m�b�o�l�i�z�e�d� �b�y� �t�h�e� �w�o�r�d� �w�a�t�e�r� �o�n� �t�h�e� �p�a�l�m� �o�f� 
�h�e�r� �h�a�n�d�.� 

�L�e�t� �u�s� �r�e�l�a�t�e� �t�h�i�s� �e�x�a�m�p�l�e� �t�o� �o�u�r� �e�a�r�l�i�e�r� �d�i�s�c�u�s�s�i�o�n� �o�n� 

�c�h�a�o�s�.� �H�e�l�e�n ��s� �w�o�r�l�d� �w�a�s� �c�h�a�o�s�.� �S�u�l�l�i�v�a�n ��s� �p�r�o�c�e�s�s� �e�x�p�o�s�e�d� 

�H�e�l�e�n� �t�o� �w�a�t�e�r� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �w�a�y�s� �w�h�i�l�e� �s�h�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� 

�s�c�r�a�t�c�h�e�d� �a� �s�y�m�b�o�l� �o�n� �t�h�e� �p�a�l�m� �o�f� �H�e�l�e�n ��s� �h�a�n�d�.� �T�h�e� 

�c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� �p�r�o�c�e�s�s�,� �h�o�w�e�v�e�r�,� �r�e�n�d�e�r�e�d� �H�e�l�e�n ��s



�6�8� 

�e�x�p�e�r�i�e�n�c�e�s� �w�i�t�h� �w�a�t�e�r� �u�n�d�i�f�f�e�r�e�n�t�i�a�t�e�d� �u�n�t�i�l� �s�h�e� �p�e�r�c�e�i�v�e�d� �a� 

�p�a�t�t�e�r�n�.� �T�h�e� �c�l�u�e� �t�o� �r�e�l�a�t�i�n�g� �t�h�e� �u�s�a�b�l�e� �c�o�n�c�e�p�t� �o�f� �w�a�t�e�r� �t�o� 

�i�t�s� �s�y�m�b�o�l� �w�a�s� �t�h�e� �p�a�t�t�e�r�n� �o�f� �e�x�p�e�r�i�e�n�c�e�s�.� 

�I�n� �E�n�t�r�o�p�y� �_�a�n�d� �A�r�t� �R�u�d�o�l�f� �A�r�n�h�e�i�m� �p�o�s�t�u�l�a�t�e�s�,�  ��O�r�d�e�r� �i�s� 

�a� �n�e�c�e�s�s�a�r�y� �c�o�n�d�i�t�i�o�n� �f�o�r� �a�n�y�t�h�i�n�g� �t�h�e� �h�u�m�a�n� �m�i�n�d� �i�s� �t�o� 

�u�n�d�e�r�s�t�a�n�d�. �� �H�e� �c�o�n�t�i�n�u�e�s�,� �"�D�i�s�o�r�d�e�r� �i�s� �n�o�t� �t�h�e� �a�b�s�e�n�c�e� �o�f� 

�a�l�l� �o�r�d�e�r� �b�u�t� �r�a�t�h�e�r� �t�h�e� �c�l�a�s�h� �o�f� �u�n�c�o�o�r�d�i�n�a�t�e�d� �o�r�d�e�r�s�. �� 

�S�T�I�M�U�L�A�T�I�N�G� �C�R�E�A�T�I�V�I�T�Y� 

�C�r�e�a�t�i�v�e� �e�d�u�c�a�t�i�o�n� �s�h�o�u�l�d� �f�o�s�t�e�r� �f�a�n�t�a�s�y�,� �i�m�a�g�i�n�a�t�i�o�n� 

�a�n�d� �t�h�e� �s�u�b�c�o�n�s�c�i�o�u�s� �a�s�p�e�c�t�s� �o�f� �t�h�i�n�k�i�n�g�.� �T�h�e�s�e� �h�a�v�e� �b�e�e�n� 

�d�e�s�c�r�i�b�e�d� �a�s� �v�i�t�a�l� �t�o� �c�r�e�a�t�i�v�e� �t�h�i�n�k�i�n�g� �a�s� �t�h�e�y� �a�l�l�o�w� �t�h�e� 

�h�i�d�d�e�n� �o�r�d�e�r�s� �t�o� �s�u�r�f�a�c�e� �w�h�e�r�e� �p�a�t�t�e�r�n� �p�e�r�c�e�p�t�i�o�n� �c�a�n� �o�c�c�u�r�.� 

�T�h�e�s�e� �p�a�t�t�e�r�n�s� �i�n� �t�u�r�n� �r�e�v�e�a�l� �t�h�e� �r�i�c�h� �l�a�b�y�r�i�n�t�h�s� �o�f� 

�c�o�m�p�l�e�x�i�t�y� �w�e� �c�o�u�l�d� �n�e�v�e�r� �p�r�e�m�e�d�i�t�a�t�e�.� 

�O�n�e� �w�a�y� �t�o� �s�t�i�m�u�l�a�t�e� �c�r�e�a�t�i�v�i�t�y� �i�s� �b�y� �p�l�a�c�i�n�g� �o�n�e�s�e�l�f� �i�n� 

�a�n� �u�n�f�a�m�i�l�i�a�r� �s�i�t�u�a�t�i�o�n�.� �I�t� �i�s� �d�o�c�u�m�e�n�t�e�d� �t�h�a�t� �a�n� �u�n�f�a�m�i�l�i�a�r� 

�s�i�t�u�a�t�i�o�n� �t�o� �w�h�i�c�h� �t�h�e�r�e� �a�r�e� �n�o� �r�e�a�d�y�-�m�a�d�e� �s�o�l�u�t�i�o�n�s� 

�p�r�e�s�c�r�i�b�e�s� �c�r�e�a�t�i�v�e� �t�h�i�n�k�i�n�g�.� �O�n�e� �f�a�m�i�l�i�a�r� �e�x�a�m�p�l�e� �i�s� �t�r�a�v�e�l� 

�i�n� �a� �f�o�r�e�i�g�n� �c�o�u�n�t�r�y�.� �T�h�e� �c�o�u�n�t�r�y ��s� �t�r�a�d�i�t�i�o�n�s� �a�n�d� 

�e�n�v�i�r�o�n�m�e�n�t� �m�a�y� �b�e� �f�o�r�e�i�g�n� �t�o� �o�u�r� �o�w�n� �a�n�d� �c�o�n�t�r�a�s�t� �o�u�r� 

�c�o�n�c�e�p�t� �o�f� �o�r�d�e�r�.� �T�h�e� �r�e�s�u�l�t�i�n�g� �t�e�c�h�n�i�q�u�e�s� �o�f� �d�e�a�l�i�n�g� �w�i�t�h� 

�t�h�e� �s�i�t�u�a�t�i�o�n� �m�a�y� �b�e� �q�u�i�t�e� �c�r�e�a�t�i�v�e�.� �D�a�v�i�d� �B�y�r�n�e� �o�f� �T�a�l�k�i�n�g� 

�H�e�a�d�s� �w�r�o�t�e� �i�n� �T�r�u�e� �S�t�o�r�i�e�s� �(�1�9�8�6�)�,�  ��I� �l�i�k�e� �f�o�r�g�e�t�t�i�n�g�.� �T�h�e� 

�f�i�r�s�t� �t�i�m�e� �y�o�u� �s�e�e� �e�v�e�r�y�t�h�i�n�g� �a�n�d� �t�h�e�n� �y�o�u� �d�o�n ��t� �n�o�t�i�c�e�.
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�O�n�l�y� �b�y� �f�o�r�g�e�t�t�i�n�g� �c�a�n� �I� �r�e�m�e�m�b�e�r� �w�h�a�t� �a� �p�l�a�c�e� �i�s� �r�e�a�l�l�y� 

�l�i�k�e�.�"� �F�o�r� �D�a�v�i�d� �B�y�r�n�e� �s�i�m�p�l�y� �t�h�e� �a�c�t� �o�f� �f�o�r�g�e�t�t�i�n�g� �h�i�s� 

�p�r�e�c�o�n�c�e�p�t�i�o�n�s� �i�n�t�r�o�d�u�c�e�s� �c�r�e�a�t�i�v�e� �s�e�n�s�i�t�i�v�i�t�y�.� 

�A�n�t�o�n� �E�h�r�e�n�z�w�e�i�g� �(�1�9�6�7�)�,� �i�n� �o�b�s�e�r�v�i�n�g� �t�h�e� �w�o�r�k� �o�f� �h�i�s� 

�f�e�l�l�o�w� �a�r�t� �t�e�a�c�h�e�r� �A�l�a�n� �D�a�v�i�e�s�,� �d�e�s�c�r�i�b�e�s� �a� �t�e�c�h�n�i�q�u�e� 

�c�u�r�r�e�n�t�l�y� �u�s�e�d� �i�n� �m�a�n�y� �a�r�t� �a�n�d� �d�e�s�i�g�n� �s�t�u�d�i�o�s�.� 

�A�l�a�n� �D�a�v�i�e�s�,� �l�i�k�e� �a�l�l� �g�o�o�d� �t�e�a�c�h�e�r�s� �e�v�e�r�y�w�h�e�r�e�,� �c�o�u�l�d� 

�d�r�a�w� �a�s�t�o�n�i�s�h�i�n�g�l�y� �s�t�r�o�n�g� �a�n�d� �o�r�i�g�i�n�a�l� �w�o�r�k� �f�r�o�m� 
�u�n�s�o�p�h�i�s�t�i�c�a�t�e�d� �s�t�u�d�e�n�t�s� �b�y� �p�u�t�t�i�n�g� �t�h�e�m� �i�n�t�o� �a�n� 
�u�n�f�a�m�i�l�i�a�r� �s�i�t�u�a�t�i�o�n� �w�h�i�c�h� �a�l�l�o�w�e�d� �f�o�r� �n�o� �r�e�a�d�y�-�m�a�d�e� 
�s�o�l�u�t�i�o�n�.� �T�h�e� �s�t�u�d�e�n�t�s� �h�a�d� �t�o� �f�a�l�l� �b�a�c�k� �o�n� �t�h�e�i�r�.� 
�s�p�o�n�t�a�n�e�i�t�y� �a�n�d� �s�o� �m�o�b�i�l�i�z�e�d� �s�e�n�s�i�b�i�l�i�t�i�e�s� �n�o�t� 
�o�r�d�i�n�a�r�i�l�y� �a�t� �t�h�e�i�r� �c�o�m�m�a�n�d� �( ��E�h�r�e�n�z�w�e�i�g�,� �1�9�6�7�)�.� 

�T�h�i�s� �i�s� �p�o�s�s�i�b�l�e� �b�y�  ��n�o�t� �w�a�i�t�i�n�g� �o�n� �i�n�s�p�i�r�a�t�i�o�n� �a�n�d� 

�r�u�s�h�e�s� �o�f� �s�p�o�n�t�a�n�e�i�t�y�,� �b�u�t� �t�o� �w�o�r�k� �h�a�r�d� �a�t� �b�e�i�n�g� �s�p�o�n�t�a�n�e�o�u�s� 

�t�h�r�o�u�g�h� �c�h�o�o�s�i�n�g� �t�a�s�k�s� �t�h�a�t� �c�a�n�n�o�t� �b�e� �c�o�n�t�r�o�l�l�e�d� �b�y� �a�n�a�l�y�t�i�c� 

�v�i�s�i�o�n� �a�n�d� �r�e�a�s�o�n�i�n�g� �a�l�o�n�e �� �(�E�h�r�e�n�z�w�e�i�g�,� �1�9�6�7�)�.� 

�C�O�N�C�L�U�S�I�O�N� 

�T�h�e� �c�r�e�a�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t� �s�h�o�u�l�d� �a�l�l�o�w� �i�d�e�a�s� �t�o� �m�a�t�u�r�e� 

�u�n�i�n�h�i�b�i�t�e�d�.� �T�h�e� �s�t�u�d�e�n�t� �s�h�o�u�l�d� �b�e� �m�a�d�e� �a�w�a�r�e� �t�h�a�t� �c�o�n�c�e�p�t�s� 

�o�f� �r�i�g�h�t� �a�n�d� �w�r�o�n�g�,� �g�o�o�d� �a�n�d� �b�a�d�,� �u�g�l�y� �a�n�d� �b�e�a�u�t�i�f�u�l� �a�r�e� �n�o�t� 

�f�i�x�e�d� �o�r� �u�n�i�v�e�r�s�a�l�.� �C�r�e�a�t�i�v�i�t�y� �i�s� �a� �d�y�n�a�m�i�c� �p�r�o�c�e�s�s� �t�h�a�t� 

�s�e�a�r�c�h�e�s� �t�o� �e�x�p�o�s�e� �t�h�e� �l�a�b�y�r�i�n�t�h� �o�f� �c�o�m�p�l�e�x�i�t�y� �a�n�d� �h�i�d�d�e�n� 

�o�r�d�e�r� �p�e�r�c�e�i�v�e�d� �a�s� �c�h�a�o�s�.� �T�h�i�s� �i�s� �p�o�s�s�i�b�l�e� �b�y� �p�e�r�c�e�p�t�i�o�n� �o�f� 

�p�a�t�t�e�r�n� �i�n� �c�h�a�o�t�i�c� �e�v�e�n�t�s�.� 

�-�.�-�i�f� �w�e� �c�o�u�l�d� �m�a�p� �o�u�t� �t�h�e� �e�n�t�i�r�e� �w�a�y� �a�h�e�a�d�,� �n�o� �f�u�r�t�h�e�r� 
�s�e�a�r�c�h� �w�o�u�l�d� �b�e� �n�e�e�d�e�d�.� �A�s� �i�t� �i�s�,� �t�h�e� �c�r�e�a�t�i�v�e� �t�h�i�n�k�e�r� 
�h�a�s� �t�o� �m�a�k�e� �a� �d�e�c�i�s�i�o�n� �a�b�o�u�t� �h�i�s� �r�o�u�t�e� �w�i�t�h�o�u�t� �h�a�v�i�n�g� 
�f�u�l�l� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �h�i�s� �c�h�o�i�c�e�.� �T�h�e� �d�i�l�e�m�m�a� �b�e�l�o�n�g�s� �t�o� 
�t�h�e� �e�s�s�e�n�c�e� �o�f� �c�r�e�a�t�i�v�i�t�y� �( ��E�h�r�e�n�z�w�e�i�g� �1�9�6�7�)�.



�P�A�R�T� �I�T�I� 
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�I�N�T�R�O�D�U�C�T�I�O�N� 

�F�o�r� �m�e� �a�r�c�h�i�t�e�c�t�u�r�e� �o�r�i�g�i�n�a�t�e�s� �i�n� �t�h�e� �i�m�a�g�i�n�a�t�i�o�n� �a�n�d� �i�s� 

�i�m�a�g�e�-�b�a�s�e�d�.� �T�h�e�s�e� �i�m�a�g�e�s� �m�a�y� �d�e�r�i�v�e� �f�r�o�m� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e�s� 

�o�r� �a� �v�i�s�i�o�n� �o�f� �h�u�m�a�n� �d�e�s�i�r�e�.� �M�y� �p�a�i�n�t�i�n�g�s� �a�r�e� �n�o�t� 

�p�r�e�m�e�d�i�t�a�t�e�d�;� �t�h�e�y� �a�r�e� �s�p�o�n�t�a�n�e�o�u�s� �i�m�a�g�e�s�.� �T�h�e� �m�e�d�i�u�m� �i�s� 

�c�o�l�o�r�e�d� �i�n�k� �o�n� �w�a�t�e�r�c�o�l�o�r� �p�a�p�e�r�.� �I� �d�o� �n�o�t� �a�t�t�e�m�p�t� �t�o� �f�o�r�c�e� 

�t�h�e� �m�e�d�i�u�m� �i�n�t�o� �p�r�e�d�i�c�t�a�b�l�e�,� �s�e�l�f�-�c�o�n�s�c�i�o�u�s�l�y� �p�r�e�s�c�r�i�b�e�d� 

�r�e�s�u�l�t�s�.� �I� �a�l�l�o�w� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �m�e�d�i�u�m� �t�o� �c�r�e�a�t�e� �m�y� 

�b�a�c�k�g�r�o�u�n�d�.� �I� �t�h�e�n� �r�e�s�p�o�n�d� �w�i�t�h� �t�h�e� �p�e�r�c�e�p�t�u�a�l� �i�n�s�t�i�n�c�t� �f�o�r� 

�g�o�o�d� �g�e�s�t�a�l�t�.� �I� �b�e�l�i�e�v�e� �t�h�e� �d�e�s�i�r�e� �f�o�r� �c�o�n�t�r�o�l� �a�n�d� �a� 

�p�r�e�d�i�c�t�a�b�l�e� �o�u�t�c�o�m�e� �c�a�u�s�e� �m�a�n�y� �a�r�c�h�i�t�e�c�t�s� �t�o� �a�b�a�n�d�o�n� �t�h�e�i�r� 

�i�n�s�t�i�n�c�t�s� �i�n� �f�a�v�o�r� �o�f� �a� �l�i�f�e�l�e�s�s� �m�e�c�h�a�n�i�c�a�l� �o�r�d�e�r�.� �T�h�i�s� �i�s� 

�n�o�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �t�h�e� �d�y�n�a�m�i�c� �v�i�t�a�l�i�t�y� �o�f� �l�i�f�e�.
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