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FOREWORD

language of a science is its life blood. Theories,

empirical findings, hypotheses, generalizations--all are

couched

in the concepts of the discipline. The knowledge

produced by a field of science can never be more meaningful
than the linguistic terms in which it is stated. For this

reason,
turance
concern
but the

the language of a field requires painstaking nur-
and cultivation. To the layman the scientists's
for words often appears to be a mark of pedantry,
fact remains that conceptual analysis can be one

of the scientist's most important contributions to knowledge.
To make this contribution requires serious, sophisticated
scholarship as well as long periods of time devoted to

what, on the surface, seems to be unproductive study.

The field of school administration has not been especial-
ly concerned with the precision of its language. Loose and
careless usage of words abounds. This has been especially
notable with respect to those terms imported in recent years
from the neighboring social sciences. Such concepts are
not always perfectly clear in the parent discipline, and
yet they have often been the object of penetrating concep-
tual analyses undertaken by leading scientists of the dis-
cipline in order to reduce their ambiguity. Too readily
these gains in precision and clarity are lost as the terms
become appropriated by educational researchers.

So it is with the concept of social system. In this
short monograph, Dr. Hills brings to the interested pro-
fessional and to the student of school administration the
essential ingredients of its meaning. He draws out the key
ideas expressed by the concept, introduces distinctions
that serve as valuable guides in formulating problems for
empirical research, and points to the misuses of the term
that deny it utility in scientific discourse. It is no
mean feat to do this as successfully and succinctly as
Dr, Hills has. When philosophers of science, general
systems theorists, and other progenitors expound on the con-
cept of social system, it quickly becomes obscured in
technicalities and in terminology so abstruse that the con-
cept seems nowhere to connect with the real world. Dr.
Hills' success attests to the importance of a work setting
where single-minded, enduring study is possible and, above

all, to his own serious, patient scholarship.
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INTRODUCTION

The vocabulary of educational administration has grown
tremendously in the past decade and a half. The literature
of the field is now heavily laden with such terms as, "power
structure," "bureaucracy," "informal organization," "theory,"
"model," and "system," to mention only a few prominent ex-
amples. In the process of rapid change in the subject-mat-
ter of the field, two related problems seem to have arisen.
The first is the failure on the part of writers in the field
to distinguish between two different kinds of terms: (1)
those utilized in discourse concerning substantive problems
of one or more disciplines and; (2) those utilized in dis-
course concerning methodological problems which cut across
disciplines. The former category includes such terms as
"formal organization," "power structure," and "bureaucracy."
The latter, with which this paper is concerned, includes
such terms as "theory," "model," and "system."

The second problem seams to follow from the first. fGiven
the confusion concerning the universe of discourse to which
terms apply, there appears to be a wide-spread tendency to
utilize these terms either in an indiscriminate manner, or
in a manner which emphasizes their honorific rather than
their methodological and substantive value. Thus, various
works are labeled "models" more for the erudition the use of
the term connotes, and more for the stature which it coafers
upon the work to which it is applied, than for clearly des-
ignating the methodological nature of the work itself. Such
practices, in and of themselves, warrznt little attention.
What does warrant some attention, however, is the fact that
such use of some concepts tends to obscure certain important

implications for research.

In the discussion which follows I propose to single out
from the methodological universe of discourse the one con-
cept which, more than any other, provides the fundamental
basis for all scientific inquiry, that of system. After an
exposition of the minimum essentials of the concept of system,
I shall proceed to (1) a consideration of some refinements
on the basic concept; (2) a consideration of general conclu-
sions and implications. My thesis throughout is this: the
concept of system, as used by self-conscious methodologists,
is a fundamental notion, which, in spite of the complexities
it involves, has important implications for the kind of re-

search that one does.
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THE CONCEPT OF SYSTEM

Given the complexities involved in its application 4o so-
cial phenomena, it is not at all surprising to find that the
term system is bandied about in rather meaningless ways., What
on first examination appears to be a simple, straightforward
idea, with direct and profound implications for research, turns
out to be a highly complex set of ideas, the implications of
which are by no means direct or obvious. Moreover, I find
that I know far less about these ideas than I thought I did.
Consequently, what follows is certainly not an authoratative
statement. It is advanced, and should be received, tenta-
tively and with reservations, questions, and doubts.

By way of introducing the idea, let me cite what one au~-
thor considers to be the minimum requirements for a scien-
tific account of a system,

A scientific account of a system must include at least
the following:

1. An identification of the components or elements of
the systen. ’

2. A specification of the aspects or characteristics of
the components, relative to which states of the
system are to be provided.

3. A specification of the set'of laws in conformity with
which states of the system succeed or precede each
other, or with which elements of the systiem interact

as regards the characteristics of the/components/'
specified in 2,1

The concise statement just cited involves a set of con-
ceptions which require a good deal of "unpacking" to get at
the content of the concept of system. First, however, it
seems worthwhile to call attention to what may be a mis~
leading aspect of the above characterization. The use of
the definite article "the" in the phrase "the system" sug-
gests that the referent of the concept system is a thing,
which may consist of a number of parts or smaller things.
While this interpretation may be appropriate as a particu-
lar instance, the more general interpretation would seem to
hold that the referent of the concept is simple order, reg-
ularity, interdependence, or relatedness. Although this will
have to be qualified below, it seems more useful to speak of
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THE CONCEPT OF SYSTEM

system as a state of affairs holding among things, events, ¢
variables, phenomena, etc. (precisely what it is that is :
related will be considered below).

Another way of saying this is to point out that the tern
system seems to be used most frequently as a proper name the
referent of which is a collection of entities. It seems
more useful to me to treat the term initially as a predicate
which is synonymocus with the term order. One may then use
the term in either of the following illustrative ways: (1)
"There is system (order) in social behsvior;" and (2) "The
system (order) in social behavior is temporal." In short,
it is important both to be clear about the referent of the
term system, and about the distinction between (1) the use
of the term as a predicate, and (2) the use of the term as
a proper name.

Reduced to its minimum essentials, then, the referent of
the concept of system is interdependence or crder among
phenomena, The ~nly meaningful distinction that I can find
between this elsrsntary notion of system and that of "general
system" is level of generality. All scientific investigation
is based either implicitly or explicitly on the idea of
system. There is no science without it. The physicist
searches for order in one area, the chemist in an adjoining
one, the biologist in another, and the sociologist in still
another, What the "general systems'" movement seems tn be
all about is that there ars those who hold that it is #,uit-
ful to examine the severszl orders discovered in the separate
disciplines to discover what order there is iu order itself.

In addition to the element of order, three other compo-
nents of the concept of system stand out. These are gelec-
tivity, abstraction, and system state. Let us take up each
in turn, beginning with system, or order, itself.

3

System, or order, concerns the relations among the pro-
perties, or variables utilized to characterize empirical
entities and phenomena.? At least three kinds of gystem may
be identified:

1., System among the several variables utilized to char-~
acterize a given entity.

2. System among the variables utilized to characterize a
given entity, and the variables utilized to character-

-3=




THE CONCEPT OF SYSTEM

ize another entity with which it interacts.

System between the variables utilized to character-
ize a given entity at a given time, and the values of
one or more of these same variables for the same en-
tity at a subsequent time. (If variables involving
time, e.g., velocity and momentum, are viewed as
properties of the entity, then types 1 and 3 are the

same.)

Selectivity. Anything capable of being investigated em-
bodies, or may have ascribed to it, an infinite number of
properties from among which a limited number must be selected
on the basis of their relevance to a given interest. Thus,
for example, the properties that might be ascribed to a pen-
dulum include the chemical composition of the bob, the re-
flecting power of its surface, its temperature, shape, elec-
trical conductivity, degree of bacterial contamination,
color, and so on.3 If, however, one is interested in pre-
dicting the motion of the pendulum, only two properties are
relevant: the angular deviation of the pendulum from the
vertical, and the angular velocity of the pendulum.

Abstraction. The notion of abstraction is too obvious
to require more than a brief mention. It implies that en-
tities are treated in terms of their common rather than their

unique properties.

System States. The conception of system state may be
illustrated by returning to the example of the pendulum. One
may regard the order in the relation between the values of
angular velocity and angular deviation as an order the state
of which changes over time (the order does not change) .

These variables are termed variables of state, or variables
defining the state of the system. A state description of a
system is provided by giving specific values to the variables.
If we have two variables x and y with orderly, or systematic
relations between them, then if the value of x is known, y
can be specified. If the variables are continuous, then
there is an infinite number of possible combinations of the
two values. A state description simply specifies the par-
ticular combination of these values which exists at a given
time. Another example is the motion of a planet. In this
case the variables of state are the position and momentum

of the planet in its solar orbit. Common to both these
examples is the implication that the variables of state change
in time according to mathematical equations such that knowing
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THE CONCEPT OF SYSTEM

the values of the variables of state at a given time enables
one to predict the value of the position variable at a sub-
sequent time. A state of a system, then, is a particular
configuration of values of the variables of state. Systems
described in terms of variables that represent properties
ascribed to individual elements, or a set of such elements
taken distributively, are commonly termed mechanical systems.

A different approach to the identification of state con-
ditions is that illustrated by the description of the state
of a body of gas in terms of its temperature, pressure and
volume. Here the state description is provided in terms of
values of variables that represent statistical properties
of classes of elements rather than properties that can be
predicated of individual elements. Thus, in statistical
mechanics, the temperature of a gas can be interpreted as
the average value of the mechanical state variables which,
theoretically, characterize the condition of the molecular
elements.4 Temperature and pressure are properties of aggre-
gates and refer to individual units only through theoretical
interpretation.

The references to system (or order), selectivity, abstrac-
tion, and system states should now be clear. The investiga-
tor selects from a concrete situation capable of character-
ization in terms of an infinite number of properties, a
iimited set of properties common to a plurality of entities,
the values of which are related systematically to one another,
or to other values of the same variables at a subsequent
time. In the classic illustration of celestial motion, the
astronomer selects from the infinite number of available
properties of the planets and the sun the two properties
position and momentum. Considering the degree of selectivity
involved, no one in his right mind would suggest that the
astronomer's characterization says all that is worth saying
about the entities under consideration. Yet, for the speci-
fic purpose of predicting motion, it is all that needs to be
said.

At this point we might pause to consider briefly the
manner in which the concept of system appears to be used in
the literature of educational administration. It seems quite
clear that the applications of the term do not involve any
conception of a set of interdependent variables selected in
terms of their relevance for making predictions either about
changes in these variables, or about the values of unknown
variables. More often than not, the term seems to be used,
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THE CONCEPT OF SYSTEM

with some appropriate adjective such as "social," to refer
to a total entity such as the school.

Even with the addition of a conception of roles as units
of a social system, such a view is seriously misleading for
it suggests that a social system is a system of entities of
some sort rather than a system of relations among properties
of entities. This point can be illustrated with a familiar
example from the field of geometry. Consider a triangle,
in which lines are the units, and in which the relevant pro-
perties of the units are length and spatial arrangement.
Certain properties of the several lines are systematically
related. TFor example, it can be asserted that, given lines
A and B perpendicular to one another, with respective lengths
x and y, the square of the length of line H, connecting lines
A and B, will be equal to the sum of the squares of x and y.
The important distinction, and it seems to be a difficult
one to maintain, is that the order that we seek to identify,
and to which the concept of system refers, is not order among
concrete units as such, but order among properties of units,
Units are carriers of properties, and nothing more. As
Kuhn has put it,

The elements, or components of a system are not
the entities in the system, but qualities or states
of those entities. In the thermostatic system, it
is not the air in the room, but its temperature,
which is the element in the system. It is not the

" thermostat, but the position of its switch. It is
not the furnace, but its state of being on or off.
Similarly, the environment is not the outside air,
but the temperature of the outside air, along with
the properties of the wall which wili determine how
fast heat will move between system and environment,3

REFINEMENTS ON THE CONCEPT OF SYSTEM

Structural System. Given the preceding preliminary
exposition of the concept of system, a number of refinements
can be added. The first of these is the distinction between
structural system (or order) and process system (or order).
The notion of structural system seems applicable only when
the order of reference is that which holds among the rela-
tional properties of two or more entities, or units. Thus;
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THE CONCEPT OF SYSTEM

while it does not seem particularly useful to speak of struc-
tural order with respect to the variables position and mo-
mentum, it does seem useful to apply that term when consider-
ing the relative positions of the several planets. Within
the concept of structure, then, a distinction may be made
between (1) units (parts, or components, with given proper-
ties) on the one hand, and (2) relations among the properties
of these units, on the other. The structural units of the
solar system are the sun and the nine planets. The units of
a physiological system may be the peripheral blood vessels,
the thyroid gland, and the adrenal gland. The units of a
social system may be roles and collectivities. And the

: units of a word may be its component letters. Strictly

¥ speaking, however, the focus of interest is not the unit

N such as the planet or role in its undifferentiated wholeness.
' Science does not proceed on the basis of descriptions of

_ whole things, but rather on the basis of descriptions of

¢ properties of things. Thus, to be accurate we should say

il that the unit of classical mechanics is the mass-point. In

§ the physiological example it is not the concrete blood vessel
i that is the thing of interest, but one of its properties,
e.g., its degree of dilation.

: The above remarks must be further qualified by noting

; ) that the notion of unit or entity seems to reduce to a

: cluster of variables the values of which remain relatively

f constant over time, and which have some permanence as a

i ’ cluster. Thus, Kuhn's thermostat can be viewed as an entity

: because it can be "constructed" out of a cluster of observable
o properties which will, in all probability, still be observ-
able when one looks again. Units, then, consist of clusters

i of stable properties with which are associated additional

) variable properties, e.g., the position of the thermostat

SWit‘Ch .

But units alone do not constitute a structure. Struc-
ture consists in stable unit, or character, properties and
i also relational properties. Without adding or subtracting
any units, and without changing any of their character pro-
perties, we may completely change structural system by
changing the relations among them. For example, consider
the names "Ronald," "Roland," and "Arnold." They contain
exactly the same letters, but the relative positions of
% these letters, i.e., their mutual relations of before and
ﬂ after, are different in each case. Similarly, the units of
: both a university and a public school might ke said to be
; roles which have very similar character properties, but the
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THE CONCEPT OF SYSTEM

relational properties of these units in the two settings are
sufficiently different from one another so that no one with
more than superficial acquaintance with them mistakes the
one for the other.

By g V| e e

Process System.”7 Structural system, then, may be treated
as consisting of (1) units, such as the particle, or the role,
with selected character properties, and (2) patterned rela-
tions among unit properties, such as the law of gravitation,
the laws of contract, property, etc.8 Both these aspects of
structural system may be distinguished from process system.
There are cases of scientific inquiry in which the sole
concern of an investigation is structure. Descriptive physi-
cal geography, for example, simply delineates the location
and spatial relations of mountains, plains, rivers and
oceans. Structural order, however, usually provides the
basis for investigations of processes which go on within
structures, and through which structures either change or
are maintained. Implicit in the preceding statement is a
three~fold distinction within the concept of process:

el PAALS RTINS DA | g ey et mpeeTe et b )

pR—

P s S

s e el

1. Stable processes, as illustrated by motion in ;
classical mechanics, which involve neither
structural change or structural maintenance
processes.

*

2. Compensatory, cor equilibrium maintenance pro-
cesses which tend to maintain a given struc-
ture in the face of external variability.

[F8)
L ]

Processes through which sgtructural system under-
goes change.

Tt e dogen L e e S

The classic illustration of stable process is that of ﬁ 1
motion in classical mechanics., Here the processes of motion ;
are stable and involve neither changes in the character pro- :
perties of the units (mass) nor changes in the relations s i3

:

kg S SR e aman

among units (relative distances from a point of reference).
Although the values of the process variables undergo con- /
tinuous change, the orderly relation between structural units g
remains stable. One can conceive of equilibrium maintenance
processes in this context by imagining the introduction of

an external force which tended to disturb the orbit of a i
planet, counter-acted by a tendency toward the re-establish- i
ment of the original orbit. Similarly, one can conceive of '
structural change in the same context by considering what :
might happen if an explosion dispersed the mass of a given : ;
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THE CONCEPT OF SYSTEM

planet into several widely separated pieces. In addition to
the change in the mass of the original planet, changes would
occur in the relative locations of other planets and a new
equilibrium would be established.

Stable change process of the kind illustrated by the
motion of classical mechanics seem to have few, if any,
counter-parts in human behavior.9 Situations analogous to
equilibrium maintenance and change processes, however, are
relatively numerous. The term equilibrium identifies the
process gystem among variables which remains constant through
change in the values of the variables. Equilibrium main-
taining processes, then, are those which operate to compen-
sate for any deviations from that system and to return the
variables to the original system. For example, the laws of
a society order, or systematize, the relations which hold
between the variables, in terms of which social actors are
described. Slavery, for example, is one relation that is
unacceptable. Should it occur, processes would be set in
motion to restore the variables to the original order.
Again, if consumer wants relative to the supply of goods and
services produced by an economic system were completely
stable, the production processes internal to the system would
continue in a routinized manner. The fact is, however, that
wants change continuously, requiring compensatory processes
within the system (which do not change the basic structure
of the economy) to satisfy the demands of consumers.10 It
should be apparent that the state of an educational system
in relation to the consumers of its services might be con-
ceived in parallel terms.

The processes most characteristic of social systems
would appear to be various forms of communication. Communi-
cation may be viewed as a set of control (feedback) mechanisms,
involving several kinds of media, through which the values
of process variables are kept within limits compatible with
the maintenance of the main structural system. Power, for
example, can be conceived as a circulating medium (utilized
in the communication of binding decisions) which controls
the outputs of other units in the interest of maintaining
stability in relation to the environment. Similarly, the
expenditure of money can be conceived as a form of communi-
cation through which one unit controls the behavior of an-

other.

When circularity of action, e.g., reciprocal communica-
tion, exists among the structural units of a system, feed-
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THE CONCEPT OF SYSTEM

back may be said to be present.11 "Negative feedback is

il that which operates in a direction opposite from that of

i the input."l12 positive feedback is that which operates in

i\ the same direction as an input. "Automatic pilots that
counteract deviations from level flight exhibit negative
feedback. "13 Negative responses to deviant performances of
| . social actors can be conceived similarly, just as positive
responses can be seen as operating in the same direction as,
or reinforcing, a given kind of performance.

avw
N

Associated with the concept »f equilibrium prccesses is
that of processes of structural change. Clearly, an alter-
native to the maintenance of a state of equilibrium is fail-
ure to maintain such a state. Failure of compensatory mech-
anisms to operate successfully leads to structural change,
an extreme example of which is dissolution of the system,
as in the death of a living organism in which temperature
maintaining mechanisms fail. Short of dissolution, there
, are less drastic structural changes, as for example the dif-
. ferentiation of new structural elements from existing ones.
A familiar example from our own field may be seen in the
historic process through which administrative roles came to
be differentiated from the teaching role. A more recent
example is the differentiation of the guidance counselor
role from that of the teacher.
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Functional sttem.14 The system, i.e., the kind of or-
der, referred to most widely in the sccial sciences is func-
tional. Functional system is that in which changes in the
; i values of given variables have consequences for the other
i b variables involved in functioning of some system. For example,
it might be said that the function of a given type of act for
i an organization is the maintenance of solidarity. Beyond this,
‘ functional system implies that the value of variables such
h as solidarity depends on the performance of certain kinds of
K activities, and that these activities are characteristic
g of certain structural units. Thus, for example, roles may
b be conceived as functionally differentiated units of a social
system. To say that the function of such a unit is goal-
attainment for example, is to say that it contributes to the
| maintenance of a system goal-state in relation to an environ-

ment.
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n It is important to recognize that the classification
system utilized in the identification of roles does not nec~
essarily coincide with the common~sense designations such as

A that of principal, teacher, or superintendent. If roles are
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THE CONCEPT OF SYSTEM

viewed as functionally differentiated units of social systems,
then the labels which are utilized to designate them and dis-
tinguish them from one another will reflect the functional
frame of reference within which the analysis is made. Put
another way, roles identified within a given frame of refer-
ence will probably not map precisely on to the common-sense
frame of reference. So long as one insists on using both
analytical and common-sense concepts there is a problem of
moving between them, and one is faced with the task of say-
ing that the common-sense role that we speak of as '"principal"
corresponds to such and such a role, or roles, in the new

language.

The reason for this is clear. Every day language has
relatively little "system" built into it. To identify some-
one as a principal, for example, implies some things about
how the person so desi.gnated will behave, but far from

enough to be scientifically useful. The situation is very
similar to that faced by the chemist. To identify a substance

as wood implies that the substance will float, burn, return to
the earth if thrown into the air, etc. On the other hand,

to identify a substance as carbon implies a great many things
both about its properties and about how it will behave.
Similarly, the identification of an organism as a fish or

a mammal enables one, without further investigation, to make
certain assertations concerning the organism's circulatory,
nervous, excretory, and respiratory systems. The adoption
of a classification system is never a matter of deciding what
things really are (e.g., is a whale really a mammal) but a
mabter of maximizing the information provided with the iden-
tification of entities. Names, whether of the common-sense
or scientific variety, are grounded not in the immutable na-
ture of things, but in the convenience of the users.

It is also important to recognize that it is conceivable,
indeed likely, in any analytically advanced formulation, that
the contributions of any common-sense role-unit, e.g., prin-
cipal, will prove to be divisible into two or more roles at
the analytical level. This should come as a surprise to no
one, since the human scientist, like the chemist who long
ago moved beyond common-sense classifications such as wood,
water, air, metal, etc., must supplement ordinary language
with more useful categories of his own. Reclassification of
subject matter in the light of new categories is a character-

istic of science.
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THE CONCEPT OF SYSTEM

CONCLUSXONS AND IMPLICATIONS

The most. general conclusion to be drawn from all this
would seem to be that research is the secarch for system, or
order, in experience. Thus, some acquaintance with the con-
cept of system is valuable if only because it helps to know
what one is searching for. One immediate implication of the
concept has to do with the matter of "problem finding" in
any field. The fruitful search for order seems typically
to begin with the observation of order which requires an
explanation. Thus, the observation that projectiles fired
from cannons continue to move long after the force of the
explosion has ceased is said to have led Galileo to initiate
his inquiry into the motion of terrestrial bodies. Lightning
precedes thunder; why? The vast majority of elementary school
teachers are females; why? All certificated administrators
in public schools are required to have been teachers; why?
Administrative posts in public schools are sought after, while
similar posts in universities are not; why? Goods and ser-
vices produced by business firms are made available to con-
sumers on a full-payment of cost basis, while those produced
by hospitals are made available on terms which vary according
to the consumer's ability to pay; why?

The point of providing an explanation for observed order
is, of course, not for the ensuing feeling of understvanding
which often follows, but the capacity of an explanation to
suggest extensions of the original order, For example, if
one observes that the decisions of administrative heads of
schools of education are less frequently challenged by fac~-
ulty members than are the decisions of heads of academic
departments, and if one explains this by suggesting that
since professors of education seldom publish or otherwise de-
velop an independent claim to prominence, the advancement of
their careers depends heavily on securing good recommendations
from administrative personnel and they are therefore reluctant
to "kill the goose that lays the golden eggs," then a number of
testable implications follow immediately. One implication is
that the addition to the staff of persons who have established
reputations through publication, etc. will be followed by an
increase of faculty criticism of administrative decisions.
Another is that a greater proportion of the credentials of
personnel in schools of education will contain recommendations
from superiors than will those of, say, sociologists.

Positive results in the testing of such an explanation,

~12-




THE CONCEPT OF SYSTEM

(or hypothesis) by tracing out and testing its implications
has two important consequences. First it extends the system,
or order, from which one started. Second, it lends tentative
support to the explanation and encourages one to use it as

a guide for further attempts to extend the order.

, The implications of the preceding remarks for a fledg-
1ing research field like educational administration seem
fairly clear. Although the search for order in a given field
is often facilitated by drawing upon the orders identified,
and the explanations advanced, in other fields, there is no

! substitute for data from the field in which one wishes to
identify order. I think one can assert justifiably that we
have yet to identify explicitly, much less explain, the
common-sense orders that characterize our field. Until we
have done so it makes little sense to insist that all research
be carried on at theoretical levels. The first task of theory
is to explain common-sense order, order such as "personnel

in educational organizations are granted tenure, while those
in business firms are not;" "the recipients of the services

of commercial firms are free to accept or reject that ser-
vice while those of certain educational organizations are
not;" "military organizations secure some of the human re-
sources required for their operation through compulsory con-
tract, while other organizations must rely on voluntary
contract." The lack of theory in educational administration /
is often cited as a serious weakness. While there is, no g
doubt, a considerable amount of truth in this, an equally
serious weakness is the lack of much observational data about
which to theorize. O0lds has observed that:

o amme

o

Available theory in psychology cannot even pre-
dict /explain] the things that a Fuller Biugh man
knows about psychology of his customers; what ex~
treme temerity we have then to presume that we will
predict psychological subtleties that the Fuller ‘ ]
Brush man does not know.l5 i

One could easily substitute administration for psychology
and administrator for Fuller Brush man in the above statement
with little loss of accuracy. The implication that I draw
from all this is that the expansion of knowledge about educa-
tional organization and administration will probably be =
gerved at least as well by cataloging systematically the ex-~ !
i isting (and often implicit) fund of common-sense knowledge, i
as by attempting to produce new knowledge on the basis of
theories which cannot explain what we do know. ;
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THE CONCEPT OF SYSTEM

To speak of cataloging systematically available know-
ledge, however, implies that there is available a widely
accepted categorical system in terms of which such an order-
ing may be accomplished. Categorical systems are necessary
prerequisites to theory, and of course, theories are sources
of sets of categories which may be used both to order exist-
ing, and produce new, knowledge. One of the primary tasks
of students of organization is the development of a maximally
informative set of categories in terms of which organizations,
and elements within organizations, can be classified. What
is required is a category system with the same properties
which characterize those of physical and biological sciences.
That is, the classification of an organization, or a struc-
tural entity within an organization, as such and such, should
convey the maximum amount of information about the object.
One would wish to be able to say, even as the biologist who
knows that a mammal has certain respiratory, digestive, cir-,
culatory, and other characteristics, that organizations of
such a type have characteristics A, B, Ceww~,

The search for structural order in human behavior is
analogous to the search for structural order in the physical
world in which seventeenth century chemists were engaged.
Their questions were, "What are the material constituents
of things?" and "How are they combined to make a thing what
it is rather than something else?" They assumed that the
number of constituent elements was limited and that each of
the wide variety of types of things was a particular arrange-
ment of some of these elements. Over the centuries physical
scientists have identified some 100-odd elements. Having
succeeded in the analyses of the material world, i.e., hav-
ing identified the basic constituent elements which in
their various arrangements make up natural things, they found
it possible to engage in synthesis, i.e., to create from
these elements structural orders not found in nature.

There are a number of parallels in the human sciences.
Psychologists ask "What are the constituent elements of the
human personality, (or perhaps human behavior)?" and "What
makes a particular type of personality (or behaving organism)
what it is rather than something else?" Similarly, students
of organizations ask, "What are the constituent elements of
organizations?" and "How &are they combined to make organiza-
tions what they are?" Like the chemist, the student of or-
ganization must assume that there is a limited number of
constituent elements out of which the many types of organi-
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: zations are constructed. If there were as many kinds of ele-
; ments as there are organizations, then we might as well make
i an exhaustive catalog of organizations and be done with it. :
i The advantage of taking the analytical point of view, of ;
: course, is that given a knowledge of the elements and their
actual and potential combinations one can say, like the
chemist who says that salt is sodium chloride, that this type
of organization is such and such. Moreover, this approach :
leads ultimately, as it does when the chemist says, "We

can combine these elements in a new way to form nylon," to
the capacity to synthesize combinations not found in nature.

The identification of structural order at a given level
leads to further questions. The identification of material
elements in chemistry and their arrangement in the periodic
table (which illuminated both the periodicity of the chemi-~
cal and physical properties of the individual elements, and

*‘x%\gpe ways in which the elements combined to form compounds)
gave-rise to much speculation about the structure of the
elements themselves, i.e., the structure of the atom. In

: the same way, the identification of the constituent elements

i of organization, combined with infecrmationm about how they

enter into combinations leads to questions as to why they

s . enter into these combinations and not others. Why, for ex-

ample, do organizations with certain kinds of objectives
characteristically grant tenure to operative persornel while
organizations with other types of objectives do not? And
why do we seldom find the combination of highly expert opera-
tive personnel and highly centralized decision-making?

The two great difficulties encountered in the study of
organization structure have been (1) the lack of any widely
accepted system for the classification of the unit and re-
lational aspects of structure (it is as though each and every
i chemist had his own set of categories for classifying elements
; and their relations); and (2) the fact that more frequently
5 than not, a particular common-~sense structural unit, e.g.,

: the role of principal, is studied in isolation (it is as

i though the chemist selected a single element of a compound for d
% examination and never got around to investigating how that f
7 element related to other elements of the compound).

5 We have had innumerable studies of expectations for the

B i roles of principals, superintendents, teachers, guidance

! counselors, board members, etc., but we know very little about
g organization. Most of the research done thus far has been

%“ based on nothing more systematic than every-day language cate-
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THE CONCEPT OF SYSTEM

gories. Such an approach provides little basis for specify-
ing the central elements which distinguish a given structur-
al unit from others. Until structural units and relations
are examined within some coherent frame of reference so that
they can be related to one another our knowledge of organiza-
tion structure will remain relatively insignificant.

There are at least two ways in which this might ke ac-
complished. Given the framework, investigators might, in a
single investigation, examine the full range of units and
relations in given organizations. Somewhat similar, but
less dependable, results might be obtained by the use of a

common frame of reference in smaller scale studies across
organizations.

Knowledge of structural system is important in its own
right. But since structure is the framework which channels
interaction, it is important as a base for studies of pro-
cess. If we know little about structure, then we know even
less about how those structures are maintained and changed.
Although my acquaintance with the full range of research on
educational organization is far from complete, it would
seem that studies of process are relatively rare. The bulk
of process research seems to concern interaction between
teacher and student. The probiems here are much the same
as those encountered in the investigation of structure. The
basic requirement is a system of categories in terms of
which communication exchanges can be described.

As a concluding note it may be worthwhile to mention what
appears to be a rather important reorienting implication of
the concept of process system. There seems to be a marked
tendency in the field of education to view persons, in so
far as control of their behavior is concerned, as discrete,
autonomous individuals. There is, for example, little aware-
ness of the subtle kinds of system--that obtain between
behaviors of individuals. It is rather commonly assumed by
both university and public school teachers that if a student
performs in a given way, say poorly, then it is the student
alone who is responsible. Grades therefore reflect student
performance. These kinds of assumptions can be defended only
on the basis of some further assumptions about the nature of
the teacher~student interaction. If grades reflect student
performance alone, then there can be no system between teacher
behavior and student behavior. But if the student does well
we want to attribute it to our efforts, so there must be a
system such that the student can turn it on or off at will.
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with attempts to apply classical mechanics to atomic
particles is that such particles do net exhibit continuity
of motion. In classical mechanics it proved justifiable
to hold that the motion of a body from one location to
another could be conceived as a continmious curve on
which the location of the body could be specified for
any given instant. One implication of this is that it
is meaningful to attribute position to the body as a
continuously observable property. Atomic physics, how-
ever, has found it both practically impossible and
logically inconsistent to try to conceive of the motion
of electrons as continuous, and hence, as possessing
continuously the property of position. In addition,
mass, the stable individual property of classical par-
ticles, is not stable in atomic particles. It increases
as velocity increases.

The analogous situation that Margenau and Smith see
in the human sciences is best conveyed in their own
words:

"In the human sciences there occurs a class

of observables that, although useful, do not

exhibit the unvarying attachment to systems

that characterizes the possessed observables of

classical physics. Anger, happiness, composure

are psychological qualities of man, often used

in the same way for the purpose of describing

his mental state as the physicist uses position,

velocity, and mass of an electron, for example.

But there is this important difference: anger,

happiness, and composure may be present or not;

man is sometimes angry, happy, or composed, but

there are states in which the attribution of

these qualities is meaningless. Anger, happiness,

composure are sometimes present and sometimes not.

They might be called "latent'" observables, which

come into being and then disappear, and no one

would be disposed to claim continuity of anger,
happiness, and so forth. Henry Margenau and

J. E. Smith, "Philosophy of Physical Science," in

Guy S. Me'traux and Francois Crouzet, eds., The

Evolution of Science, (New York: Mentor, 1963)

pp. 389-390.

The conclusion toward which such an interpretation leads
is not that human behavior is not lawful, but rather
such laws will take the form of probability statements.
Thus, a recognition of the discontinuity of the states
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of behavioral systems does not entail a renunciation of
behavioral science. It means only that we shall not

talk about individual behavioral events, or perhaps acts,
but about the average properties of a multitude of acts.
Even though single, unique behavioral states may not be
predictable, the probability of a givem state occuring in
a given system may be.
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portant as it seems to be, it is too complex to treat
in depth in this paper. It seems clear however, that
one can conceive of system within system, or order with-
in order. For example, one might speak of social order
with respect to a society and also speak of economic,
political and other kinds of order within the more gen-
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eral order. It is also possible to conceive of the é

several orders as a cybernetic hierarchy. %

11. W. Ross Ashby, An Introduction to Cybernetics, (New York: i

John Wiley & Sons, Inc., 1963) p. 53. %

%, 12. Morton A. Kaplan, System and Process in International §

i Politics, (New York: John Wiley & Sons, Inc., 1964) i

i p. 6. :

al : )

il 13. TIbid. :

8 14. There is some question concerning the appropriateness of %

i ) the terminology used here. One of my colleagues has é

3 suggested that it is misleading, and that it would be %

% appropriate to speak of the '"functional approach to f

; systems." The pros and cons of the issue are too com- :

% plex to take up here but the interested reader is re- )
: ferred to the works of Rudner and Nagel cited in foot-

notes 1 and 4.

15. James Olds, The Growth & Structure of Motives, (New York:
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] The Free Press of Glencoe, 1956) p. 140.
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