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ABSTRACT

MODERNIZATION AND COMMUNICATION:
CONTROLLING ENVIRONMENTAL CHANGE

By
Joseph R. Ascroft

The present study aimed to extend and generalize
the Rogers with Svenning (1969, p. 14) postulate that
"Modernization is the process by which individuals change

from a traditional way of life to a more complex, techno-
logically advanced, and rapidly changing style of life,"
The focus in the present undertaking has been less on
determining specific antecedent conditions and ultimate
consequents, and more on a theoretical investigation of
the intervening processual events and underlying forces
that "cause" man to change himself and others from one
way of life to another. Two questions were asked in the
present study: (1) What are the underlying forces impelling
the process of modernization and governing its course?
and (2) How does the process of individual and mass

modernization occur?

It was postulated that modernization is the process
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by which man purposively cumulates control over change in
environmental phenomena essential to his welfare.,

Communication is the main vehicle by which widespread

modernization occurs.

The characteristic tendency in the universe is for
entropy, 1.e., chaos and confusion, to increase. There are,
however, local and temporary 1slands of decreasing entropy,
i.e., of increasing order and differentiation. Man 1is
such an island, constituted by nature to oppose the ten-
dency for entropy to increase. H1s environment, however,
is not similarly constituted. In it entropy increases.,
Yet, to survive, man needs continuously to exchange essen-
tial energies and materials with his environment. To
ensure regular and determinate exchanges, man must himself
control changes in essential environmental variables by
retaining them within safe and predictable limits. He 1s
thus constantly seeking to enhance this control and avoid
its curtailment--in short, to cumulate control over essen-
tial variables. Each degree of control cumulated 18 an
act of modernization. It is this basic need to cumulate
control over variables essential to man's welfare that
impels the modernization process and governs its course.

Two basic ways of cumulating change-control are (1)
invention, and (2) discovery of inventions. Discovery may
be self-initiated or other communicated. Invention and

self-initiated discovery describe how individuals, regarded






Joseph R. Ascroft

as isolated units, acquire new or improved methods of
change-control. Other-communicated change-control describes
how relatively few individuals induce others, regarded en
masse, to cumulate control. Thus,purposive communication
is the main vehicle by which widespread modernization
occurs.

The Rogers with Svenning postulate is extended to

read: Modernization 18 the process by which individuals

change, as a function of an underlying need to cumulate
control over change in environmental phenomena essential
to their welfare, from a traditional way of life to a more
complex, technologically advanced, and rapidly changing
style of life. Their postulate 1is generalized in that the
transition need not be deterministically unilateral in
direction, from traditional to complex and rapidly chang-
ing lifeways. Indeed, the transition includes change from
a state of infancy or poverty on the one hand, to a state
of simplicity or slow change on the other. The approach
of fered in the present study argues for experimentation
directed at the systematic manipulation of the content-
bearing in conjunction with the relationship-defining

aspects of messages emanating from agents of modernization.
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CHAPTER I

MODERNIZATION AND COMMUNICATION
The Problem Area

Modernization is the process by which man purp-
osively cumulates control over change in environmental

phenomena essential to his welfare. Communication is the

main vehicle by which widéSpread modernization occurs,

The foregoing declarative statements represent the
fundamental modernization postulate and basic communication
corollary of the present study. They are specified so as
to identify and organize those features which distinguish
modernization from other processes. To avoid misunderstand-
ing about the function of the postulate and its corollary,
let us briefly examine what is meant by a fundamental
postulate in a scientific inquiry.

"A postulate 1s an assumption that is an essential pre-
requisite to carrying out some operation or line of think-
ing" (Kerlinger, 1964, p. 420). It is "... an assumption
so baslic in nature that it antecedes everything which is
said in the loglcal system which it supports" (Kelly, 1963,
p. 46). 1Its value, therefore, is embedded in utility, not
in truth. Thus, "... the moment we do question the truth
of a statement proposed as a postulate, ... as well we may

1






In some instances, we must recognize that we are arguing

from other postulates either explicitly stated or, more
likely, implicitly believed" (Kelly, 1963, p. 46).

In essence, the postulate and corollary of the
present study are suppositions presenting an approach to
modernization which hopefully will lead to a more fertile
understanding of modernization and its facilitative process
of communication than will analyses based on previous

approaches.
General Objective of the Present Study

The present undertaking seeks to amplify and elaborate
the fundamental modernization postulate and basic communica-
tion corollary stated earlier. Our aim is to provide a firm
theoretical basis for the empirical investigation of the
process of modernization at the level of the individual
human organism.

Our area of interest is, however, circumscribed in
certailn specific ways. We are not concerned with con-
structing a system that purports to explain the totality
of human behavior. Rather we are primarily interested in
those frontiers of human activity characterized by the pre-
meditated invention and discovery of innovative methods of
controlling change in environmental phenomena. Therefore,
reflexes, instincts and habits are important only insofar
as they may have clear-cut utility in helping to explain

intentional behavior.
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The present chapter provides a critical review of a
cross-disciplinary selectlion of previous approaches to the
process of modernization, particular attention being given
to the Rogers with Svenning (1969) approach from which our

present formulations are derived.
Overview of Previous Modernization Approaches

The modern era of change, observes the historian
Black (1966, p. 4), is "... the most dynamic of the great
revolutionary transformations in the conduct of human
affairs." Yet, is spite of, or probably because of, this
rapld pace of social change, "... no one has arrived at a
theory of social change that provides a workable instrument
for its systematic investigation" (Rogers with Svenning,
1969, p. 3). Rogers with Svenning suggest that this fail-
ure probably stems from a gap between grand theory and
raw empiriclism.*

In addition, a knotty problem in the study of
modernization 1s the fact that no single scientific dis-
cipline devotes exclusive interest to modernization as a
systematic body of knowledge. Virtually every behavioral

science discipline has found Jjustifiable reason to take

*Grand theory consists largely of "... general orienta-
tions towards data, suggesting types of variables which need
somehow to be taken into account rather than clear veri-
flable statements of relationshlips between specified var-
iables" (Merton, 1957, p. 9). Raw empiricism consists
largely of descriptive abstractions of 1solated events, but
suffers a lack of theoretical basis: "Abstracted empiricism
i1s not characterized by any substantive propositions or
theories" (Mills, 1959, p. 55).
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Special interest in at least some aspect of the process.
The specific aspect of the "total process" investigated
by each discipline is likely to be consistent with the
philosophical origins and theoretical orientations of that
discipline. As a result, there exists a disconnected pro-
fusion of terms and approaches which neither easily relate
to each other nor readily form themselves into a single
core of knowledge.

Responding to Merton's (1957, p. 9) call for "theories
of the middle range," Rogers with Svenning (1969, p. 4%4)
attempted to bridge the gap between grand theory and raw
empiricism by approaching modernization from the standpoint
of a ",,. 'middle range' of analysis, at once in touch with
both general concepts and empirical data." To this end,
they proposed a modernization postulate and a communication
corollary distilled from several schools of thought on
modernization. The multidisciplinary diversity of the
theoretic origins of the Rogers with Svenning formulations
can best be i1llustrated by reviewing some prior approaches
to modernization that contributed to their thinking.

Thus, for the economist, modernization involves man's

application of technologies in the control of environmental
resources with a view to increasing per capita incomes and,
hence, levels of living. Transition to economic growth is

Seen as a ",.. process of social change in any society from
technical advance so slow that it is hardly noticeable from

&eneration to generation to continuing advance so rapid
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that it is conspicuous from decade to decade" (Hagen, 1962,
P. 12).

For the sociologist, modernization focusses upon the
increasing differentiation and specialization of individual
activities and social structures. "With the growing social
d;rferentiation and the increasing wealth and rationality
of social values, the complex of traditional schemes con-
stituting the civilization of a group becomes subdivided
into several more or less independent complexes. The
individual can no longer be expected to make all these
complexes his own: he must specialize" (Thomas and
Znaniecki, 1961, p. 1293).

For the political scientist, modernization implies the
intensification of social mobilization on the one hand, and
the spread of potential power to all adult citizens on the
other. Social mobilization is the "... process in which
major clusters of old social, economic and psychological
commitments are eroded and broken and people become avail-
able for new patterns of socializatlion and behavior"
(Deutsch, 1961, p. 494). Lerner (1958) states that the
spread of potential power commences with increasing
urbanization which raises literacy levels and subsequently
increases exposure to the mass media. Attending to the
mass media leads to the development of psychic mobility
(empathy) which "goes with" wider economic and political
participation.

For the social Bsychologist. modernity, when applied






Yo individuals, involves a transition from ways of thinking

and feeling that are centuries old, to a set of attitudes,
beliefs, and behaviors characteristic of persons in highly
urbanized, industrialized, and mobile social settings.
Smith and Inkeles (1966) suggest that modernization, when
applied to individuals, "... refers to a set of attitudes,
values and ways of feeling and acting, presumably of the
sort elther generated by or required for effective parti-
clpation in modern life."

The Rogers with Svenning (1969) approach is essen-
tially a summary and synthesis of these diverse disciplin-
ary approaches., Thelr fundamental modernization postulate
reflects the economist!s notion of rapid technological
advance, the soclologist!s view of increasingly complex
differentiation and specialization, the political
scientist?s view of intensified social participation, and
the social psychologistt's notion of transition from tradi-
tional ways of living and thinking to life styles
characteristic of highly urbanized, industrialized and
literate soclal settings. Thus, for Rogers with Svenning

(1969, p. 14), "Modernization is a process by which

individuals change from a traditional way of life to a
more complex, technologically advanced, and rapidly
changing style of life."

Appended to this fundamental postulate is a corollary

based upon Lernerts conviction that empathy,* necessitated

#wEmpathy is the abllity of an individual to project
himself into the role of another person" (Rogers with
Svemning, 1969, p. 38).






7

by increasing communicational diversity and exposure to

the mass media, "... is the mechanism by which men trans-

form themselves in sufficient breadth and depth and make

social change self-sustaining" (Lerner, 1958, pp. 89 and

332). The corollary proposes that modernization "... is »
largely a communicational process in which receivers are
generally people of less developed countries" (Rogers with
Svenning, 1969, p. 49).

A paradigm of modernization (Figure I) which derives
from the foregoing postulate and corollary is designed to
present a ",.. general classification of the central con-
cepts ... into antecedent, intervening, and consequent

groups" (Rogers with Svenning, 1969, p. 50).

Main Antecedents — Intervening Variables —Main Consequents

1. Literacy 1. Empathy 1. Innovativeness

2. Mass Media 2. Achievement 2. Political
Exposure Motivation Knowledge

3. Cosmopoliteness 3., Fatalism 3. Aspirations

Expected Time Order of Variables

Figure I. The Rogers with Svenning (1969) Paradigm of
Antecedent, Intervening, and Consequent Var-
iables of Modernization.

A basic notion which the paradigm seeks to convey is
that modernization is directed or brought about by factors
external to a social system. Hence, each of the antecedent

variables are concerned essentially with external channels
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of communication. The intervening variables deal with
internal affective and motivational states of the organism,
and the consequent variables are concerned with manifesta-

tions of modernization.
Rationale of the Present Study

Two problems, one concerning the basic moderniza-
tion postulate and the other the modernization paradigm
offered by Rogers with Svenning, represent the main issues
with which the present undertaking is concerned. The

modernization postulate places too much emphasis on the

manifestations or end-products of modernization and too

little emphasis on the underlying forces and processual

events which impel man to attain these end-products and

govern the course of their attainment. In other words,

what makes man want to change himself and others from
traditional to modern life ways and how does he set about
affecting this change are questions which have not been
treated in the postulate or the corollary. The moderniza-

tion paradigm is limited to a one-sided consideration of

only the receiver of modernizing influences. It does not

take explicit account of the other participants (i.e., the
source) in the receiver's communicational nexus, or of the
messages transacted between the source and the receiver.
Yet the Rogers with Svenning (1969) communication corollary
Suggests that source-receiver interaction is a central and

Vvital part of the modernization process.
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Focus on Underlying Patterns and Directions

The Rogers with Svenning modernization postulate
implies a process occurring over a finite period of time
in which the beginning state is a "traditional way of life"
and the end state 1s a "more complex, technologically
oriented, rapidly changing style of living." The present
study takes a process view of modernization, meaning that
events and relationships are viewed as dynamic, on-going,
ever-changing, and continuous. That 1s, a process does
not have "... & beginning, an end, a fixed sequence of
events" (Berlo, 1960, p. 24). Such a view, therefore, is
not compatible with the specification of beglnning and end
states in the process of modernization. It 1s more allied
to a search for underlying forces which pattern and direct
the behaviors of man in certain predictable ways.

Such an approach recognizes that similar consequences
may result from dissimilar antecedent events as well as
dissimilar consequences having resulted from similar ante-
cedent events.* A traditional way of life may indeed be a
likely antecedent, and a more complex, technologically
advanced, and rapldly changing style of life a highly
probable consequent in the process of modernization. How-

ever, neither of them are necessarily regarded as fixed

- -

*This notlion illustrates the principle of equifinality,
meaning ",.. that the same results may spring from different
origlins because 1t is the nature of the organization which
18 determinate" (Watzlawick et al., 1967, p. 127). That 1is,
"results" are not determined so much by initial conditions
as by the nature of the process itself.
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States between which, and only which, the process of
modernization occurs. The modernization postulate of the
present dissertation, therefore, makes no mention of speci-
fic end states but rather suggests a general pattern and

direction of behavior as underlying modernization, impelling

»
the process and governing its course. !
Focus on Dyadic Interaction :

The Rogers with Svenning modernization paradigm
represents a channel-receiver-effects approach which does [

not clearly specify the source-receiver relatlonship nor

the message content and treatment aspects of the information
exchanged between them.* Indeed, the paradigm suggests a
mass media approach to communication in which the messages
are essentially unidirectional from a somewhat impersonal,
generalized source to a more clearly described and differen-
iated receiver, and in which feedback represents the means
by which the source determines ultimate success or failure.
When the feedback indicates failure, probable "cause" of

the failure is generally held by modernization researchers

to be a function of receiver recalcitrance in accepting

*Rogers with Svenning (1969, p. 49) define communica-
tion (based on Berlo's (1960) S-M-C-R model) as the process
by which "... a source (S) sends a message (M) via certain
channels (C) to the receiving individuals (R) who respond
or react to this stimulus with an effect (E).
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new ideas.* When it indicates success, the source is
usually accredited with having somehow designed an effective
communicational strategy.*¥*

The present approach takes an interactional view of
the process of communication in which source and receiver
are temporarily bound in mutual dependence, and in which
messages convey information about new ideas as well as
providing cues, at a usually subliminal level, which allow
source and receiver to define relationships vis-a-vis each
other. The approach is less tied to a view of the receiver
as a monad (an ultimate unit of one, considered in isola-
tion of the source) and more concerned with a view of the
source and the receiver as a dyadic communicational system.

By a dyad, we mean a pair of individuals (the source
and the receiver) interacting in a communicational nexus
rather than a pair of individuals considered as a single
unit of analysis. That is, we continue to view the
receiver as the unit of analysis. In addition, we also

regard the source as an active, eminently manipulable

#Rogers (1965) summarizes and synthesizes what is
presently known about traditional man, creating a composite
picture which he labels the "subculture of peasantry."
Central elements in this subculture of peasantry are: (1)
mutual distrust in interpersonal relations; (2) perceived
limited good; (3) dependence on and hostility toward govern-
ment authority; (4) fatalism; (5) lack of innovativeness;
(6) familism; (7) limited aspirations; (8) lack of deferred
gratification; (9) limited view of the world; (10) low
empathy.

##A frequently cited example of impersonal sources
effectively transmitting technical details via the mass
media to villagers in less developed countries is the radio
farm forums in India (Neurath, 1960, 1962).
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Participant in a fundamentally communicational interactive
system.* To say it another way, our focus is upon the
source variables as antecedents, message variables as inter-
vening, and receiver variables as consequent events. The
intervening event ceases to be entirely a covert within-the-
receiver occurrence as implied by the Rogers with Svenning
(1969) antecedent-intervening-consequent variable paradigm,
and becomes an overt between-the-source-and-the-receiver
occurrence in which the intervening variables are messages
exchanged between source and receiver. The dyadic approach,
therefore, recognizes that while communication may be the
main vehicle for gaining acceptance of new ideas among
receivers, it may, paradoxically, also be one of the main
ways of fostering rejection and resistance to change

brought about by unintentionally alientating message-cues

emanating from the source.**

#Lerner (1963, p. 329) states that: "Modernity is an
interactive behavioral system. It is a 'style of life!
whose components are interactive in the sense that the
efficient functioning of any one of them requires the
efficient functioning of all the others."

##The notion of unintentionally transmitted cues which
may have adverse effects on receivers i1s summarized by
Inkeles (1966) who states that "... the qualities that make
a man modern often do not appear to be neutral characteris-
tics that any man might have, but instead represent the
distinctive traits of the European, the American, or the
Westerner that he is bent on imposing on other people, so
as to make them over in his own image... many of the
characteristics that are described as modern, and therefore
automatically desirable, in fact are not very useful or
Suitable to the life and conditions of those on whom they
are urged or even imposed."
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Specific Objectives oOf the Present Undertaking

The present study aims to extend the Rogers with
Svenning (1969) formulations about the process of moderniza-
tion and, by implication, alms also to extend those earlier
modernization approaches from which the Rogers with Svenning
approach is derived. The specific objectives in this regard
are:

l. To extend and generalize the Rogers with Svenning
fundamental modernization postulate by shifting the
emphasis from ultimate manifestations or end-products of
the process of modernization to the intervening processual
events and underlying forces that impel man to change him-
self from a "traditional way of life" to a "more complex,
technologically advanced, rapldly changing style of life."
To this end, we shall postulate that the process of
modernization 18 governed by man's need to cumulate control
over change occurring in environmental variables essential
to his welfare.

2. To extend and generalize the Rogers with Svenning
(1969) paradigm of modernization so that it incorporates a
consideration of source and message variables, particularly
to the extent that such variables may be crucilal determ-

A nants of intended and unintended receiver behavior. To

T his end, we shall propose that communication is the main

WV ehicle by which widespread modernization occurs. However,

€ his proposition paradoxically recognizes that certain

T elationship-defining aspects of a source's messages may be






14

2 major, although unintended determins .. of receiver-
resistance to modernizing influences.

Chapter II of the present undertaking deals with the
former of these two specific objectives, and Chapter III
treats of the latter. The final chapter of the present
dissertation is devoted to an examination of the implica-

tions of our formulations, especially in the realm of re-

interpreting current approaches to the process of moderniza-

tion.
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2 major, although unintended determins .c of receiver-
resistance to modernizing influences,
Chapter II of the present undertaking deals with the
former of these two specific objectives, and Chapter III
treats of the latter. The final chapter of the present
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tions of our formulations, especially in the realm of re-

interpreting current approaches to the process of moderniza-

tion.






CHAPTER II

MODERNIZATION AND CONTROL

Modernization is the process by which man purposively

cumulates control over change ln environmental phenomena

essential to his welfare.

The present chapter amplifies and elaborates the fore-
going statement. It investigates the question: What are
the underlying forces impelling the process of moderniza-

tion and governing its course?
The Nature of Change in Environmental Phenomena

A process view of reality, states Berlo (1960, p. 24),
resulted from the work of such scholars as Einstein,
Russell, and Whitehead:

First, the concept of relativity suggested that

any given object or event could only be analyzed

or described in the light of other events that

were related to it.... Second, ... something as

static or stable as a table, a chair, could be

looked on as a constantly changing phenomenon,

acting upon and being acted upon by all other

objects in its environment, changing as the

person who observed it changes.

Accepting a process view of modernization, therefore,
"..o implies a continuous interaction of an indefinitely
large number of variables with a concomitant continuous
change in the values taken by these variables" (Miller,

21966, p. 33). It is, however, extremely difficult to study

15
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& Pro- ss in motion without some' ... .~ ~esting its dynamic
and reducing its multivariability to intellectually manage-
able units. Man achieves these ends by (1) abstracting
distinguishing features to form relatively unchanging cate-
gorlies of otherwise continually changing phenomena; and
(2) by specifying arbitrary time periods and problem state-
ments in the context of which to observe specific changes,
Physical phenomena with constituent parts structured in
some discernable form and pattern of organization may be
classifled as systems. That 1s, a system consists of a
"set of objects together with relationships between the
objects and between their attributes (Hall and Fagen, 1956,
p. 18); where objects are constituent parts of the system;

attributes are properties of the constituent parts; and

relationships are the interactions which bind the parts
together to form the system.

Thus, man defines, or in Kelly's (1963) terms,
"construes" the reality of systems by classifying similar
phenomena on the basis of abstracting the essence of the
form and pattern of organization of their constituent parts--
that is8,by specifying essential properties of, and relation-
ships among constituent parts common to certain phenomena,
For example, man may define an organism to be a bilological
entity constituted to carry on the activities of life by
means of organs separate in function but mutually dependent
on each other. The Y“organisms" are the corresponding

henomena being defined; "organs" are abstracted as the
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organism?!s essential constituent parts; "function" refers
to the activities attributed to the organs; and "mutual
dependence" describes the relationships between the
organism's constituent parts.

Constituent parts may themselves be regarded as

7

systems, or rather sub-systems, with a definable form and
pattern of organization of their constituent parts,
Koestler (1964, p. 287) summarizes the situation when he
states that a human system g
see 18 an integrated hierarchy of semi-autonomous
sub-wholes, consisting of sub-sub-wholes, and so
on, Thus, the functional units on every level of
the hierarchy are double-faced as it were: they
act as a whole when facing downwards, as parts
when facing upwards.,
By this construction, we can place the individual human
system in a dyad, the dyadic system in a family, the family
system in a soclal system and so on.
All systems, no matter how seemingly static or stable,
are constantly changing. On the one hand, systems are ever-

changing because thelr constituent parts are in continual

interaction with each other--constantly acting upon and be-

ing acted upon by each other. On the other hand, systems
are ever-changing because they themselves are continually
interacting with other phenomena--constantly affecting

and being affected by other phenomena in their environments.

Change in a system consists of any alteration of form and

pattern of organization of its constituent parts resulting

from internal interaction among constituent parts as well

as from external interaction between the system and other
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Phenomena in its environment.*

However, there are an indefinitely large number of
determinants, both internal and external to the system,
acting continuously to produce change in the system. Hall
and Fagen (1956, p. 20) state that: "For any given system,
the environment 1s the set of all objects a change in whose
attributes affect the system and also whose attributes are
changed by the behavior of the system." To study any state
of a system, or any change in state of a system, it becomes
necessary, for purposes of intellectual manageability, to
restrict the system's environment (1) by placing a limit
upon the multivariability of internal and external determ-
inants to be observed; and (2) by specifying some point or
some span of time at or during which to describe the system
or to observe change occurring in the system.

To restrict the universe of observable phenomena to
manageable proportions, a specific 1ssue or problem** 1is
stated. Determinants, whether internal or external, become
important only insofar as they are relevant to that issue
or problem. As Hall and Fagen (1956, p. 18) observe, "...
the relationships to be considered in the context of a
given set of objects depend on the problem at hand, import-

ant or interesting relationships being included, trivial or

#This definition i1s adapted from Rogers with Svenning
(1969, p. 3) who state that "Social change is the process by
which alteration occurs in the structure and function of a
social system."

*%#"A problem ... 1S an interrogative sentence or state-
ment that asks: what relation exists between two or more

wariables?" (Kerlinger, 1965, p. 19).
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unessential relationships excluded." Thus, if the issue is
adopting a new seed variety, the matter of left-handedness
in the organism, or the presence of a dog-trainer in the
environment may not be as relevant as the question of
physical disability in the organlsm or the presence of an
agricultural expert in the environment.

To restrict the period of observation to some finite
span of time, we may "freeze" the dynamic of the change
process at some point in time, or specify an arbitrary
beginning and end to the process under observation. As
Lennard and Bernstein (1960, pp. 13-14) state:

Implicit to a system 1s a span of time. By its

very nature a system consists of an interaction,

and this means that a sequential process of

action and reaction has to take place before we

are able to describe any state of the system or

any change of state.

To summarize, then, the study of change in environ-

mental phenomena consists of specifying (1) the particular
phenomena under study defined by abstracting the essence of

the form and pattern of organization of their constituent

parts; (2) an _issue or problem in the context of which to

sort important from trivial interactions within and between

phenomena; and (3) a point or span of time at or during

which to observe any state or change in state of phenomena.
The Nature of Open and Closed Systems
There are two basic categories of systems, the closed

system and the open system. Distinguishing between these

categories is important mainly because open systems have
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cruclal dealings with their environments that closed systems
do not have.

"A system 1s closed if there is no import or export of
energles in any of its forms such as information, heat,
physical materials, etc., and therefore no change of compon-
ents, an example being a chemical reaction taking place in
a sealed insulated contalner" (Hall and Fagen, 1956, p. 23).
Organic (living) systems are open systems, "... meaning
they exchange materials, energies, or information with their
environments" (Hall and Fagen, 1956, p. 23). Open systems
are characterized by wholeness, self-regulation, and equi-
finality.

l. Wholeness. The form and pattern of organization
of an open system's constituent parts 1s characterized by
mutual interdependence among the parts. Every part is so
related to its fellow parts that a change in any one part
will cause change in all of them and in the total system.
That is, "... & system behaves not as a simple composite of
independent elements, but coherently and as an inseparable
whole" (Watzlawick et al., 1967, p. 123).

2. Self-Regulation. An open system is self-regulating

because it monitors its own behaviors and, hence, the
behaviors of environmental phenomena. That 1is, 1t adjusts

to environmental phenomena as well as making its adjustments
Tfelt upon its environment. A thermostat is a self-regulating
device. The metal elements of the thermostat are sensitive

to temperature changes such that they automatically turn a
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heat-generator off and on whenever environmental temperature
reaches certain specified upper and lower limits.,

Self-regulation operates on the basis of information
feedback. Cofer and Appley (1964, p. 346) summarize the
operation of feedback in relation to behavior as follows:

Reacting to disturbance (i.e., stimulation), the

system (or any subsystem) responds. Its response

affects the environment in some particular way,

at the same time !'reporting back! what has been

done, The central regulatory apparatus then com-

putes the discrepancy between performed and

intended action and the succeeding response !'is

corrected for error!'. Such a sequence 1is re-

peated until the residual error is so small as to

lie within the range of the target.

This adjustment of behavior on the basis of actual
performance rather than intended performance is known as
feedback which "... may be as simple as that of the common
reflex, or it may be a higher order feedback, in which past
experience is used not only to regulate speciflic movements,
but also whole policies of behavior" (Weiner, 1954, p. 33).

3. Equifinality. Because open systems are self-

regulating, outcomes of change over a span of time are not

so much determined by initial conditions before the span of
time, as they are by the self-regulating processes of the
system during the course of the span of time. "If the equi-
final behavior of open systems i1s based on thelr independence
of initial conditions, then not only may different initial
conditions yleld the same final result, but different
results may be produced by the same 'causet!" (Watzlawick

et al., 1967, p. 127).

A fourth and particularly important property of open
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systems regards the tendency for them to oppose the forces
of internal as well as environmental disorganization and
uncertainty. Because of the centrality of this property to
our present view of the process of modernization, we shall
discuss it in greater detaill than we have the foregoing

three characteristics.

Entropy versus Organization

Physical (thermodynamic) theory states that systems
can only proceed to a state of increased disorder as time
passes. The measure of this disorder is called entropy,
and the "characteristic tendency for entropy is to increase"

(Weiner, 1954, p. 12). Physical entropy operates mainly in

closed systems. "As entropy increases, ... all closed
systems in the universe ... tend naturally to deteriorate...,
to move from the least to the most probable state, from a
state of organization and differentiation ... to a state of
chaos and sameness" (Weiner, 1954, p. 12).*

However, in a universe where order is least probable
and chaos most probable, "... there are local enclaves whose
direction seems opposed to that of the universe at large

and in which there is a limited and temporary tendency for

#Nature's statistical tendency to disorder, the tendency
for entropy to increase in closed systems, 1s expressed by
Newton's second law of thermodynamics. "In a descriptive
sense, entropy is often referred to as a 'measure of disorder!
and the Second Law of thermodynamics as stating that 'systems
can only proceed to a state of increased disorder!': as time
yasses, 'entropy can never decrease',.. randomness always
increases .... Physical (thermodynamic) entropy is defined
Xor a closed system, a system which is considered utterly
dsolated and incapable of exchanging energy in any way with
Ats surroundings" (Cherry, 1957, pp. 214-215).






organization to increase" (Welner, 1954, p. 12). Organiza-
Elgg is the negative of entropy, a measure of the opposi-
tion to the natural tendency for entropy in the universe to
increase. The characteristic tendency for organization is

to increase locally and temporarily. Physical organization

operates mainly in open systems.¥

Man is an open system, a local enclave with a limited

and temporary capacity to oppose the natural tendency for

entropy in the universe to lncrease. We must, however,

distinguish between two basic kinds of opposition: (1)
within-system organization; and (2) between-system (environ-

mental) organization.

Within-System Organization

Man 1s an open system characterized by wholeness,
That is, the form and pattern of organization of his phys-
ical constituent parts 1is characterized by continuous inter-
action based on mutual dependence upon each other, parti-
cularly insofar as his vital organs are concerned. These

interactions occur mainly in an orderly and predictable

*"YJe are immersed in a life in which the world as a
whole obeys the second law of thermodynamcis:confusion in-
creases and order decreases., Yet, ... the second law ...,
while it may be a valid statement about the whole of a
closed system, 18 deflinitely not valid concerning a non-
isolated part of it (Weiner, 1954, p. 36). Scientists are
always working to discover the order and organization of the

universe, and are thus playing a game against the arch enemy,

disorganization. It is not a contrary enemy "... who is
determined on victory and will use any trick of craftiness
or dissimulation to obtain ... victory .... Nature offers
resistance to decoding, but it does not show ingenuity in
Tinding new and undecipherable methods of jamming our
<3g?munication with the outside world" (Weiner, 1954, pp. 35-
36).
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fashion such that change in one part affects change in its
fellow parts in order to maintain the system in a state of
stable equilibrium.* "Stability characterizes a system ...
when i1ts parts are arranged in such a manner as to counter-
act or resist disturbance" (Cofer and Appley, 1964, p. 346).
That 1s, stability in a system characterizes organization
or opposition to the forces of entropy.

Man, however, did not construct himself. He is,
therefore, largely not responsible for the manner in which
his constituent parts operate in mutual depdence with each
other to counteract or resist entropic change. We may

state, then, that man is constituted by nature (at least

temporaril to oppose entropy. The measure of this
opposition is organization and the natural tendency for
organization, as 1s evident by observing the progression

from infancy to adulthood, i1s to increase in the short run.

*Cofer and Appley (1964, pp. 344-345) state that "...
physiochemical laws governing energy conservation, parti-
cularly the second law of thermodynamics (entropy), would
require that any closed system eventually reduces to a
static equilibrium--a state of minimum energy exchange.,"
Biological systems seem (at least temporarily) to "disobey"
this natural law. "Open systems, by definition, draw upon
the free energy of their environments ... and ... may at-
tain steady states (1.e., remain constant or stable) while
at the same time maintaining a continuous flow and inter-
change of energy and component materials," That 1is, open
systems, such as blological systems, maintain stable equi-
libria, meaning that ",.. when displaced from a 'neutral!
position, they tend to remain active until the disturbed
equilibrium is restored, or, in combination with other part-
systems, a new equilibrium is reached.”

Krech (1950) has shown that a dynamic system may even
move toward states of greater heterogeneity and complexity
Trather than simplicity in the pursuit of maintaining stable
equilibria.
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Between—System (Environmental) Organization

A system, however, can operate stably only within a
glven range, and deviations beyond the limits of this range
would, when the limits are reached or surpassed, either
temporarily or permanently destroy the system (e.g., when
freezing or melting temperatures intrude upon human organisms,
coma or death quickly follows). That is, changes occurring
within an open system, as a function of the continuous
interaction of its constituent parts, are orderly and
differentiated only to the extent that the system's environ-
ment does not exceed any of the limits necessary for the
system's stable operation. But the system's environment,
in the largest sense, is the universe and the natural ten-
dency in the universe, as time passes, is for entropy to
increase.

It may be stated, therefore, that the system's environ-
ment is not constituted by nature to oppose the forces of
entropy. It i1s not inherently characterized by a tendency
for organization to increase., Therefore, any change occurr-
ing in any open system's environment as a function of inter-
action between that system and other phenomena can only be
orderly and differentiated to the extent that the system
itself, or other open systems in the environment, make it

so. That is, the environments of human organisms are

constituted by those human orgaenisms living in them to
oppose the forces of entropy.
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Essential Variables and Safe Limits

It can be sald that the goal of all stable systems,

living or not, is survival--that is, survival is synonymous
with the maintenance or achievement of stability. A system
can operate stably only when changes within the system
occur within certain limits. To maintain these internal

changes within safe limits, it is necessary for the system

to ensure that changes in environmental phenomena likewise
do not exceed any of the limits necessary for the system's

welfare, That 1s, the system's welfare depends upon changes

occurring as a function of internal interaction of its con-
stituent parts as well as of external interaction with other
phenomena, being of an orderly and differentiated nature.
But a system's environment, given a process view of events
and relationships, consists of a "... continuous interaction
of an indefinitely large number of variables with a con-
comitant continuous change in the values taken by these
variables" (Miller, 1966, p. 33). It would seem, therefore,
to be an insurmountable problem for any open system to
attempt to organize all environmental change, if only be-
cause "indefinitely" is not an operationalizable term.

Not all changes, however, occurring in an open system

or in its environment are necessary to the welfare of the

system. Ashby (1952) designates essential variables* as

#It is worth noting, however, that there is no strict
dichotomy implied between essential and nonessential var-
lables. Depending upon the issue or problem at hand, non-
essential variables may become essential variables and vice
wersa (at least temporarily). At any rate, essential var-
1 ables may themselves be hierarchically arranged such that
" ... oxygen deficit has priority over water deficit, which
in tﬂrn has priority over food deficit" (Cofer and Appley,
P. 349).
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being only those in which excessive change would not be

compatible with the system's survival. Adaptive behavior,

then, may be viewed as any behavior which serves to retain

essential variables within "safe limits.” In the human

organism, as in all open systems, adaptive behavior operates

through self-regulation based upon information feedback.

For Ashby, nonessential variables have importance only
to the extent that they maintaln the constancy of essential
variables and, hence, the stabllity of the system. What

these safe 1limits are, and which variables are essential to

‘6

the welfare of the system, may be empirically determined for

particular systems. For example, the tolerable range of
variation of bodily and environmental temperature, systolic
blood pressure, oxygen content in the air and so on are

empirically determinable,
The Baslis for Purposiveness

Man, in order to maintain himself as an open system
(1.e., to survive), must have certain crucial dealings in
the form of regular and determinate energy exchanges with
an environment which, as a whole, exhlibits a tendency for
confusion to increase and order to decrease. Therefore,

man must himself continuously oppose the tendency for

entropy in his environment to lincrease, particularly with

regard to those essentlal variables in which excessive

change would be incompatible with his continuing survival.

That 1s, he must retailn change essential to his welfare
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Within safe limits.

It can be deduced from these observations, then, that
man's actions are governed by an underlying purposiveness,
Berlo (1960, p. 11) suggests that "... our basic purpose is
to reduce the probability that we are solely a target of
external forces, and increase the probability that we exert
force ourselves." That 1s, our basic purpose is to enhance
the probability of increasing organization in our environ-
ments. Inkeles! (1966) view of efficacious man is addressed
to the same point. He states that man "... can learn, in
substantial degree, to dominate his environment in order to
advance his own purposes and goals, rather than be dominated
entirely by his environment" (Inkeles, 1966). It can be

stated, then, that man's basic purpose is to maximize the

chances of perpetuating his survival by inducing and sustain-
ing a locally limited tendency for organization in his

environment to increase and, thereby, reduce the characteris-
tic tendency for entropy in his environment to increase.

The Nature of Control

In order to survive, man needs to retain certain essen-
tial variables operating in his organism within safe limits.
However, such retention depends upon maintaining a regular
intake of such essential materials external to his organism
as oxygen, water and food. Therefore, man needs to control
the supply of these life-sustaining materials by retaining

that supply within safe limits. That is, maintaining a
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regular and determinate supply of these essential environ-
mental materials enables man to retain essential variables
in his organism within safe limits which, in turn, enables
man to maintain himself as an open system. Therefore,

control is the means by which man purposively retains

change in environmental phenomena essential to his welfare
within safe limits.

The goal of control is anticipation. Human systems

cammot "... long survive if efforts to maintain their
stability are activated only after essential variables had
reached the limits of their ranges" (Cofer and Appley, 1964,
pe. 349). Therefore, we strive to render change in environ-
mental phenomena "... sufficiently law-abiding or repetitive
for us to be able to make some prediction about what it will
do" (Ashby, 1952, p. 225).

Kelly (1963, p. 50) asserts that "A person anticipates
events bx construing their replications." By "construing"
Kelly means that a person places an interpretation upon
events., He erects a structure which 1s essentially abstrac-
tive of ",.. features in a series of elements which cha-
racterize some of the elements and are particularly un-
characteristic of others" (1963, p. 50). By "replications"
Kelly means that man anticipates events by construing their
re-occurrence, "Only when man attunes his ear to recurrent
themes in the monotonous flow does his universe begin to
make sense to him" (1963, p. 52). Thus, the year is divided

by seasons, and winter is characterized by snow which is
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Particularly uncharacteristic of summer. A person is able
to construe the replication of these events, to predict
the advent of summer and winter because they occur reg-
ularly.

Of course, people are different, therefore they have
different ways of anticipating events. In terms of Kelly's
(1963, p. 46) fundamental postulate of his psychology of

personal constructs, "A person's processes are psycholo-

gically channelized by the ways in which he anticipates

events." By "chamnelized," Kelly means that "We conceive
of a person's processes as operating through a network of
pathways ... [which| ... 1s flexible and is frequently
modified, but ... is structured and ... both facilitates
and restricts a person's range of action" (1963, p. 49).
Kelly (1963, p. 49) elaborates:

The channels are established as means to ends.

They are laid down devices which a person invents

in order to achieve a purpose. A person's pro-

cesses, psychologically speaking, slip into the

grooves which are cut out by the mechanisms he

adopts for realizing his objectives .... Each

person may erect and utilize different ways, and

it is the way which he chooses which channelizes
his processes

The different ways in which each person's processes
are psycholigically channelized to anticipate events under-

scores the equifinal behavior of human organisms.
Need to Cumulate Control

Control is not a dichotomy: one does not either have

or not have control over change occurring in a particular






Phenomenon. Control is a continuous variable. By way of

intuitive example, a man who maintains room temperature
within safe limits by building a fire has less control
than one whose room temperature is thermostatically con-
trolled. Indeed, the only dichotomy worthy of note con-
cerns the relevance of acquiring particular controls. If
environmental temperature naturally remains within safe
limits, then the question of controlling environmental
temperature is irrelevant.

Since control is a matter of degree, it follows that
the possibility always exists for man to increase the
degree of control he has already acquired over change
occurring in any phenomenon. The man who buillds a fire may
increase hls degree of acquired control over changes in
room temperature by adopting a thermostatically-controlled
furnace-motor.

More importantly, acquiring more degrees of control
over change in one phenomenon may pave the way to acquiring
more degrees of control over a variety of other phenomena.
For instance, the principle underlying the small pox
inoculation may be abstracted and generalized to an in-
finite variety of infectious diseases. In a sense, there-
fore, acquiring additional degrees of control with regard
to change occurring in one phenomenon may well open a
pandora's box of change-control possibilities with regard
to many other phenomena.

Thus, control may be cumulated by gaining additional
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degrees of control over change occurring in any given pheno-

menon and by abstracting and generallzing principles under-

lzlgg control in one phenomenon to a wide variety of other
phenomena.

It may be expected that man's characteristic tendency

is toward cumulation rather than attrition of control over nj
environmental change, particularly over change in phenomena -
essential to his welfare. Stated another way, man in whom
there is a limited and temporary tendency for organization
to increase, constantly seeks to render this tendency less

limited and less temporary. That is to say, man's basic

underlying need 1s to cumulate control over change occurring

in environmental phenomena essential to the welfare of his

or&ni SMe

Predicting Human Behavior

If man's basic underlying need is to cumulate change-
control, then it may be expected that man reacts positively
to propositions which promise to enhance, and negatively
to those which threaten to curtail his already acquired

degree .of change-control. That 1s to say, 1t may be pre-

dicted that if an individual is confronted with a promise

of enhancement of his control over change, particularly in

Jphenomena essential to his welfare, then that individual

will tend to engage in behavior calculated to take advantage

of the possibllity to acquire the additional control. To

be effective, the promise must satisfy, in the individual's
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Perception, an initial criterion of feasibility, elther at
the moment, or in the foreseeable future.

Conversely, it can be predicted that if an individual 1is

confronted with a threat of curtailment of his control over

change, particularly in phenomena essential to his welfare,
then that individual will tend to engage in behavior cal-

culated to curtail or eliminate the threat of curtailment
with which he is faced.* To be effective, the threat must
satisfy, in the perception of the individual, an initial
criterion of feasibility, either at the moment or at some
time in the future. Thus, cumulating control is a function
of purposive enhancement on the one hand, and purposive
curtailment of threats of curtailment on the other.

These two predictive statements are clearly of a
motivational nature. A motivational theory, states Brown
(1961), is one containing, in a role of central importance,
a unique construct to which a specific label, such as drive,
may be attached. For instance, Festinger (1957) postulates
that cognitive dissonance is unpleasant and, therefore,

motivates people to alter their cognitive system in such

*The conceptual origin of this line of thinking is
based in Brehm's (1966) theory of psychological reactance,
which states that for any given individual, at any given
point in time, there are a set of free behaviors available
to him. The behaviors are "free" in the sense that the
individual perceives himself to be free to engage in any
one of these free behaviors either at the moment or at some
future time. For the behaviors to be free, however, they
must be acts which are feasible, that is, realistically
practicable. Reactance theory predicts that when any of
these free behaviors are curtailed or threatened with
curtailment or elimination, the individual will be aroused
and motivated to recover or prevent the loss of those freedoms.






& Way as to become consonant again.

Just as hunger is motivating, cognitive dissonance

18 motivating. Cognitive dissonance will give

rise to activity oriented to reducing or eliminat-

ing the dissonance. Successful reduction of the

dissonance is rewarding in the same sense that

eating when one is hungry is rewarding (Festinger,

1958, p. 70).
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