SYSTEM THEORY
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C1dl, and DendviOrdl Processes.
he roots of system thinking began at least as

back as the nineteenth century with the

I. Hegel viewed the world

as being in process and controlled by a tension
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as the creahion of a plethora of new nation-states

and ethnic strife. The synthesis itself becom

ly to be thrown off bal

new position, on

in by a new antithesis, beginning the process

all over. Hegel explained historical development
; IC PIOCEss called dialectic.~

in terms of this d

Karl Marx quickly applied Hegel's thinking to

the distribution of power in society, usir

unite labor in opposition to capitalism (see
Chapter 11}.” Charles Darwin, too, relied on the

idea that species evolve and adapt to pressures

from outside. Howes 1 the process
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Although system theory is a product of West-

ern intellectual history, it has similarities to cer-

tain Eastern philosophies as well. As a group,
Eastern philosophies stress patterns and wholes,

which are the cent

erpieces of system theory. Too,

systemn theory and Eastern philos

simple linear causal reasoning and f
on the ways in which many considerations
one another.”

System theory as we know it today was prob
von Bertalanff

ably best ;u-hlir-.l.;rl by Ludwi

biologist, who established the field of study
known as general system theory, GST is a broad,
multidisciplinary approach to knowledge.” Basi
cally, this version of system theary uses system

ferent

principles to show how things in many d

fields are quite similar to one another.” For ex-
ample, the processes that govern economic
growth, biological development, and social

movements might be viewed in similar terms.

e FUNDAMENTAL
SYSTEM CONCEPTS
What are these qualities that seem to character-

fferent kinds of things? First, let's

define a system and then look at the system's

iZe 50 many

gualities.

What Is a System?

W ey i n be said tao e ‘ob osF Eoir Hlaeore B
Any system can be sald to consist of tour things

The first 15 obfects—the parts, I.'E-._'."I'II.'I':|_-_. Or Vari

ables within the system. These mayv be physical

ne nature o1

or abstract or both, depending on

the svstem. Second, a system consists of af

» qualities or properties of the syster

ects. Third, a system has internal rela-

s armong its objects. This characteristic is a
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crucial aspect, and we will take a closer look at
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internal rel ships throughout

1

Fourth, systems also possess an

[hev do not exist in a vacuum but are affected by

their Ak then, is a set of

thiz at affect one anott
ment and form a larger pattern that is different

from any of the parts.
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One of the most common distinctions is be-

tween closed and open systems. 't A closed

haz no interchange with its environment, It

moves toward in al chaos, disintegration, and

death. The closed svstem model most often ap

plies to physi ; like st

have life-sustaining AN open syskenn re-
ceives matter and energy from its environment

and passes matter and ene [0 1ts environ

ment. The open system is oriented toward life

and growth.

A family is an excellent example of an open
svstem. ! The members of a family are the “ob-

jects,” and their characteristics are attributes. The

family syvstem is formed by the interaction
among the members. Families also exist in a so

cial and cultural

and its environment influence each other. Familv

members are not isolated, and their relationships

the family as a unit

System Qualities
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Biclogical, psychological, and sociocultural sys
tems possess certain common characteristics.
1

You will notice that the following qualities are
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not mutually exclusive [ each relaies In 50me

v to all the others

Wholeness and Intetdep-_ntlencu_. A system is
le.'? It involves a pattern of rela-
that is \.“”i.“'t

YVing goes, th

re than the

f its parts. To understand this idea, exa

ine for a moment the opposite view of physical

in wi

ch a "whale” is merelv a col-

1on of parts with no interaction among them,

like a box of stones. But a system 15

of the forces or interact

group of people standing in a row at a E*'..-* stop

is not much of a system, but a group o F'ﬁ:l."‘r"il.:‘

nd a table discussing a problem cer-
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ne another and cannot be understood sepa-
rately. Any part of the system is always con-
strained by its dependence on ather object parts,

and

dependence organizes
the systemn i
1

Interdependence is ea illustrated in fami

lies. A family is a system of interacting individu-
als, and each member is influenced |-'f~' the ac-
tions of the others. Although each person has
some freedom, no one is com pletely free because
of family bonds. The behaviors of a family are
patterned and st
What one fami
It

ek VT
ictured, son

ewhat predictable

member does or s

m other family behaviors and leads to further
behaviors. Because interdependence is the most

important characteristic of systems, it is worth

exploring in some detail here.
Thei

system is corn

om 4o

rdependence among the variables of a
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In a correlation, two or

more variables change togetl

In a familv, for

e, anger and x'l:.i'.in.»_‘, might be correlated.
Correlations are rarely pure or perfect but are a

eory of mi
1 Sawada (eds.), |

matter of degree. Some assoc
st

many variables interrelate with one another in a
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ng, others quite weak. In a complex system

web of influences that vary in strength. For ex-

tration, withdrawal

sle, anger, loudness,

remorse might b together in a

Jut variables can be 1 to one another i
terent ways.

{ne variable sometimes causes change in

other one. For example, use of power by ¢
family member may cause another to give in

L3

ited causally with

ere, power 15 c

sality is consid

pliance. Tr

one-way: variable A affects variable B. In sys

Le
such that variable & and variable B in

however, causality often runs both ways,

luence

each other.

Take nagging and withdrawing, for example

the

As the father nags, the son withdraws, and as
ther nags. Each affects the
other. Actual causation in communication is dif-

son withdraws, the fa

ficult to confirm, although establishing how the

participants in a system perceive the causes is of
ten useful. For example, the father may perceive
that the son's withdrawal causes ':::'|11 to nag,
whereas the son perceives that the father's nag-
ging causes him to withdraw.

Variables also may be associated indirectly. In
such a relationship, the two variables are corre

lated but do not ca

ch other ,_'!:rs'u".l'.' thes

are both caused bwv a third variable. For example,

"‘L‘Ttl."]""'l' ance in sc

ol and in doing |'II.'IL'.:‘-K:"t'-'I.'-:'J~L
d be connected. Children who get their jobs
done at home also seemn to do well in schoo .,..“.4.

hildren who do not do very well at school are

also remiss in

eetting house chores done. If this
1
I

correlation were discovered, the researcher

third variable—perhaps the

might uncover a
amount of time parents spend with children.
Spending maore time with children may bring

about greater cooperation at home and school

A more com

plex form of indirect relationship

occurs in a ch of influence. Variable A causes

B, which causes C, which causes D, which causes

E, which causes A, in a causal ring,

For example, a father's dominance could

cause the mother to withdraw, which causes the

the teacher. ’

the father get
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nance could

ch causes the

child to get depressed, which prevents her from

going to school, which creates problems with

the teacher. The teacher calls the parents, and
the father gets mad. In his domineering stvle, he
tells the mother to get the kid to school, and she
withdraws.

Complex systems consist of a network of rela-
tionships. A variable is related not just to one
other variable but to a potentially large number
of other variables, to the point that it becomes
difficult to study. Researchers deal with this
problem by taking the system apart and examin-
ing relationships one at a time. There are several
ways of doing this; these methods together are
known as multivarigte ar ._L-'.-'i'r.:"

An example is multiple regression analysis,
in which one variable—the dependent variable—is
correlated with several other independent vari-

An equation is used to reveal the strength

of the correlation between the dependent vari-
able and the group of independent variables. In
a family, for example, you might discover that
adolescent rebellion (the dependent variable) is
predicted by three independent variables: pa-
rental authoritarianism, strength of peer group,
and age.

Hierarchy. Sys tend to be embedded

within one another. In other words, one system is
5

Arthur Koestler ex

part of a larger system.!

presses this idea in the following tale:

There were once two Swiss watchmakers
named Bios and Mekhos, who made very fine
and expensive watches, Their names may
sound a li heir fathers had a
smattering of Greek and were fond of riddles
Although their watches were in equal demand,
Bios prospered, while Mekhy
along; in the end he had to close his shop and
take a job as a mechanic with Bios. The people
in the town argued for 2 time over the
reasons for this development and each had a
different theory to offer, until the true explana-
tion leaked out and provec e both simple
and surprising,

I

one thousand parts each, but the
:

le strange, but

Sk strug

Ve A1

'.\'ZI?kIh"h th

ey made consisted of about

b rivals had
t themn together
ad assembled his watches bit by bit—

used different methods to
Mekho
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rather like making a mosaic floor out of small
coloured s ch time when he was
disturbed in his work and had to put down a
partly assembled watch, it to pileces and he
had to start again from scratch.

Bios, on the other hand, had designed a
method of making watches by constructing, for
a start, sub-assemnblies of about ten ¢ MTIPOTEnts,

lependent

ib-assemblies could then be

= Thi1o
es. 1Nus e

each of which held together as an in
unit. Ten of
fitted toge
order; and t
the whole watch. . .

Mo it is ea

CEToE

T intc a sub-sy

tem ot a higher

of the vetems constituted

o show mathematically that if

{ bits, and if some
disturbance occurs at an average of once in
every hundred assemk then
hekhos will take four gar to
assemble a watch than Bios. Instead of a single
day, it will take him eleven years. And if for
mechanical bits, we substitute aminoe acids,
protein molecules, org les, and so on, the
ratio between time-scale: omes astronomi-
cal; some calculations indicate that the whole
life-time of the earth would be insufficient for
producing even an amoeba—unless he
[Mekhos] becomes converted to Bios' method

d proceeds hierarchicall

from simple sub-
assemblies to more complex ones.!

a watch consists of a thousa

q

A system, then, is a series of levels of increas-

ing complexity. The lary

- systemn of which a sys-

tem is a part is called t

aystemt, and the

smaller svstem contained wit a system is

ystem. Figure 3.1 illustrates the

called the subs g

idea of system th a tree model

istrate hierarchy very well. The

Families
suprasystem is the extended family, which itsell

is part of the larger system of society. Several

nuclear family units are part of the extended

family, and each family unit may have sub

systems such as spouses, children, and parent

child units.

uasions of kierarch

(Mew York: Macm




System Hierarchy

The me s 0f a hierarchy, like the Roman
g inus, all have t oppo-

turned toward the sub-

te levels is that of a self-contained whaole;

irections: the face

ard toward the apex, that of

Frned upw

ace of the master,

v ;. . .
The matural question at this P"""H 15 where a

ends and its environment begins

systems are part

of other systems,

yre arbitrar ind can only be established by
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e observer. W Call IaKe d Very :"':"-l_‘:-_'l View DYy

nteract with

[ | |;5..":-_‘|':' suprask stem, or we can

rower view by observing a smaller

iy ctarm w 1 - laporar by 2 th P
subsystem where the laree system is the envi

For exar

you could 0ok at a large
extended family (a H\.II.\!uI:""' stem) Or two siplings

nuclear family {a subsystem).

Ficune 3.1

Self-Regulation and Control. Many systems

3 : L
;,‘,u.!!-urix'r‘tmi_ and such systems regulate

their behavior to achieve certain aims. The parts

of a system must behave in certain w

edback. Families illust

151 |'|.":-PI.'IE‘|:i to f

iily can | stv of control mecha-
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member for making decisions and providing

nisms. For example, it m

guidance. This person monitors the family and
asserts control as necessary whenever S1Ems

(feedback) of dev lation r'--.-:u. '..Erll_:'-. 5

tanda

d

strict role divisions that permit members to exert

rently, as is the case for those families witl

itk
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others, We'll take a closer look at this aspect of

systems in the section on

Interchange with the Environment. Remember
that open systems interact with their environ-

ment. They take ir

ences rom It
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it this aspect of
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nt. Remembe

I environ-

ter and energy,

having inpits and oufpuks ! For example, parents

st adjust constantly to their children’s rela-
must =
_nships outside the family and deal with influ
L

fi

ACES from friends, ._'_Il_""lg_';':-_, and television.
enCES
Hﬂ!aﬁff:‘- Balance, sometimes referred to as fo-
stasis, is self-maintenance.s' The system must

B

._-._m-u.}.r.-‘.w detect when it is off kilter and make
:.],j|115-’.'1']'|L-|1t:—:~ to get back on track. Deviation and
change do occur and can be tolerated by a sys-
term, but only for so long. Eventually, the system
will fall apart if it does not maintain itself,

The need for balance explains why families
SeE tl'\ S [L.,LHL'L" S0 .".."..l--\.-\. tl" I\E = B rl-I'l['l'-"""- an a

,_y._sn keel. For example, why dd parents keep

" do couples

na @‘L,u g children to h-. ave? Wi

who are having serious marital l.,1H culties fre-

quen tly try to get back together? From a system
}x.;-|-.p;_,_t ve, these efforts are natural attempts to

o ko

maintain homeo
have trouble maintaining balance in a complex
social environment and do not survive. Often
uncomfortable patterns such as anger and blame

sis. Indeed, many families

become part of the family system itself, and these
patterns get repeated over and over in the

elf. You can see

gystem's attempt to maintair
from this example that balance is not necessarily
a comfortable state of affairs

Change and Adaptability. Because itexistsina

dynamic environment, a svstem must be -:Il-:.lll‘-:'[

able.® Paradoxically, to survive a system must
have balance, but it must also change. Complex
systems sometimes have to change structurally
to adapt to the environment, and that kind of

change means gettin balance for a time. Ad-

> themselves

BIM5 atiually re

nmental p:"*—-*—. res.

vanced syst

to adjust to envir The techni-

cal term for system change is nrory

TRl Pl
e  f Lo

To continue our example, families do chang

As members age and develop, as new members
come and old members leave, and as the family
vironment, it

faces new challenges from the
must adapt.
Equifinality. Finality is the goal achievement

or task accomplishment of a system, Eguifinality

means that a partic -ular final state may be accom-

plished in different ways and from different

starting points. The adapt:

ble svstern can

achieve that goal under a variety of environmen-
tal conditions, The system is capable of process-
ing inputs in different ways to produce its out-
I"LII.:‘ If one pathway fails, another one can take
its place. 1f

e process gets cut off, another pro-
cess steps in. Smart parents, for example, know

that children’s behavior can be attected by a va-

riety of techniques, that family decision making
can occur in more than one way, and that chil
dren learn several methods for securing the com-

ir world.

pliance of the adults in

We have seen in this section that systems are

dynamic wholes in which parts relate to one an-
other in complex patterns of interaction. Some-

thing happens in a system to make it more than

the sum of its Fa What is the currency of 5¥5

ium by which

tem interactions? What is the me

systemn influences occur? We turm now to a kin-
dred field that attempts to answer these ques-
tions—information theory

G

Information theory, which grew out of the boom

ORMATION THEORY

in the telecommunications industry after World
War 1, is the area of study most concerned with

C IIIII"'l._._I"II.._._'}|II.|I'I 1n H' "=LEITA.

volves the guan ive study of sienals

Lo

practical applications in the electronic scier
that design transmitters, receivers, and codes to
facilitate efficient |'I.'.I':l.||::"._f.: of information. It has
also been Llwl. widely in the behavioral and so
cial sciences,*
Information theory developed from investiga-
tions in physics, engineering, and mathematics

which were concerned with the organization of
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£ weadlner 15 an organizaed system, predic-

Beca
tions are never certain. You cannot predict rain

conclusively. The entropyv existing in the situa

Hon causes some uncertair In short, the more
thie less org

zation and predictabi

it 15 a measure of the

ENOown as necentro

This definition of information is confusing be

cause most people associate information with

certainty or knowledge. As used by the inform

a-

orist, however, the concept does not refer

0 Mmeaning but only refers to the quantification

li or signals

CIOSET exa ea of informa-

mination, this i

tion is not as nonsensical as it first appears, if

vou consider informati he nu

iber of sig

ely the uncer-

nals requirgd {0 reduce «

he situation. For le, vour friend

ind heads up ot

tails up? You are uncertain;
This uncertainty will be eliminated by seeing

result of the flip. Now suy

COIN 15 TWO-

ceived a tip that vour frie

headed. T

e flip is fixed, resulting in no uncer-

y and no imntor tion. In other words,

{ receive an

nelp vou predict a na

In short, a situation with which you are com-

pletely familiar has no new i " YOLL

[here is vet a third wav to understand t

T

concept.
;

nforma

number of choices

person in predicting

situation with man

r words, a P'."‘."

son would need mor

ts to predict the out-

come of a mrn}'-h'-\ 51 on than to predict the

outcome of a simple one. For example, there is

more information in a two-dice toss than in the

Mailon 1n a

toss of a single die and more info

single-die toss U In 4a coin ip. Decause Infor-

mation is a function of the number of rna

tives, it reflects the degree of freedom in making

choices within a situation. The more informa-

'i._Z-';'l in a situation '|1-i_' mornre .'_'|1-S'|'||.._"q_':- Vou can

make wikthin that situation

one at a time. In writ

ceived sequentiz
language, for example, one letter follows an-
other, and words flow one at a time. Information

plied to this kind of situation. If

tNeory C

the letters in a sentence were arranged randomly,

vou could never predict what letter might follow

any other letter. Decoding would be difficult be-

cause of the great amount of information in the

T 8 1af o . i o g - -
message. But letters (or sounds in speech) are not

organized randomly. There are various predict-
) :

able patterns. These patterns make decoding

easier because there is less information, or

greater predictability. For example, in English an

adjective has a high probability of being fol-

||'--.\ |.;l.'.| !11 a Noun. "4. i 'i:-\. ._|._:1\,_'|‘,':1. f-.'l”l,'l'.'. r_'-._| I'_"L a I

ate redundan

freedom of er

Markov pi

Cussed 1R ter

the actual an

Informatic

[nformation

n and rece

in electronic
transmitted a

IT 1~ i
e DAsSIC

Fir Sharnmam
DV 2Nannon a
In this mode

MEssAge, Con!

This model

tions. A teley



ot predict.
v seeing the
rou have re-
Mn is two
n no uncer-
words, you
that would
already can.
M1 are CoOmi-
ion for you.

arstand this

ot
nt or d

vailable to a

1 a complex

omes, more

imple situa
ords, a per-
lict the out-

1 predict the

ple, there is
; than in the
mation in a

wcause infor

if shimuli re-

2, In written

follows an-

[nformation

: situation. It

' rando

nieht fo

low
ditficult be-

n in the

ous predict-

ce decoding

rmation, or

Il arrangement of a

in En

Ser illy predictable.

This i=

calle
Un the other ha wce does contain

some uncertainty because vou can never predict

with complete accuracy. If you could, th

1eTe

would be no freedom of choice. Once the first let-

tten, all the other letters would follow

ter was v
automatically. Language is blessed with moder-

ate redundancy, allowing ease of decodine with

freedom of encoding.

Language information is an example of a

Markov process, in which certain things follow

other things in a chain. A Markov process is a se-

ries of events, one happening after a

tme, such that the cccurrence of one element in
the chain establishes a probability that another

particular element will follow. Language is an

example of a Markov process. Many other phe-
nomena follow the same pattern, for example, a
work somewhat pre-

dictable tasks and driving from one city to an-

 consists of a series of

other redjuires followi a sequence of turns.

Markov processes like language must be dis

cussed in terms of average redundancy because

the actual amount varies from point to point in

the chain

. For example, the average redundan:

in English is about 50 percent

Information Transmission

[nformation theory is not concerned with the

meaning of messages, only with their transmis

sipn and reception. This ticularly important

LN1Cal

in electronic comm

ion, where signals are

transmitted alo ine or through a medium.

by Shannon and Weaver

[n this model the source formulates or selects a

ns to be transmitted.

BIEESHCE, CONSis

B Shannon and Weaver, Aarfum il Theory, p. 5
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the electronic arena: The producers, directors,
and announcers are the source; the message is
transmitted by airwaves (channel) to the TV set,

which converts electromagnetic waves back into

sual impression for the viewer.

on

interp I communication the speaker’s
brain is the source, the vocal system the trans

mitter, and the air medium the channel. The

listener's ear is the receiver, and the listener’s
brain the destination. The final element in this
maodel, nofse, is any disturbance in the channel

that distorts or otherwise masks the signal.

Whether the message is coded into regular

language, electronic signals, or some other ver-

bal or nonverbal code, the problem of transmis
sion is the same: to reconstruct the MEesSsSage accu-
rately at the destination, as any television viewer
with a snowy screen can testify

Now vou can begin to see the role of redun-
dancy in a message. Redundancy compensates
for noise. As noise distorts, masks, or replaces
1 ws the receiver to cor

121als5, redundancy :

(¥ s

rect or fill in missing or distorted data. For ex

ample, suppose vou receive from a friend a letter

that has been smeared bv rain. The first sen-

tenices might look like this: “How - --yo-? 1 a

fine,” Or perhaps because of static, a sentence of
radio news comes across as, “The Pres- - - -ed

States has - clared. . . ." You can make some sense

S e | i s o o
out of these distorted sentences because of the
|"'I'I dictabihty or redundancy in the |.1. |"i:::'.|.|..'|:‘;:l.'.

Another factor limiti

accurate transmi

is channel cay fcapacity is usually de-

fined 1n terms of the maximum amount of infor-

mation that can be transmitted over a channel in

a given time period (per millisecond, perhar

amount of information in the channel

put exceeds channel ca
pacity, distortion will occur or transmission will

S5I0W QOwW

set your amplifier too

eakers.

T e BN 5 h
ne capacity of the s

[f you do much Web surfing, you know first-

hand the li of channel c:

may be trustrated downloading a file

modem because vou have a channel capacity

problem. One answer is to increase the size of the
q

.3 or higher modem. On

channel by goingtoa 3




Shannon and Weaver's Model of Communication

Sundayv mornings, vou can zoom from one site

on the Yveb o another pretty guickly, but by Sun-

v evening, the Internet is like mud—thick and

5 BT

slow. What's the dift Wot channel cag

ity, but throughput demand. Hardly anyone is

on the Web on Sundav morning, but by evening,

EVErYOne w

What

ants to get on.

then, 15 necessary tor etfhicient transmis
. ] - e ¥ % - 5 " - I <+
=ion? Efficient transmission involves coding at a
maximum rate that will not exceed -_l'l-.':'.'.l"':. Cel=
R

acity. It also me: wde wi

redundancy to compensate for the amount
noise present in the channel. Too much redun-

dancy means transmission will be inef

little means it will be inaccurate.

E CYBERNETICS

Feedback Processes

Cvbernetics deals with the wavs a system gaupes

; Hoct s mal 1 Thea
its erfect and makes necessar adjustments. 1ne

'\-i""=:.":'-. st cyvbernetic device consists of a sensor, a

Moise source —

FIGURE 3.2

comparator, and an as

vides feedback to the

mines whether the machine is devi:

established norm. The comparator then provides

for, which produces dan out-

guidance to the acl
put that affects the environment in some way.

This fundamental process of cutput-feedback-

justment is the basis of cvbernetics

Feedback mechanisms

ary in l.'L"f'I'I[."lﬁ"‘-i-"‘-. a5

he most basic distinct

ratior comes from the system itself, whereas pas

ehavior results strictly from outside stimula-
tion. Scratching an itch is passive behavior, but
waving to a friend is active, Active behavior can
be further divided into purposeless, or random,

ind purposeful beha Purvosefil 1

go: Abdine, 1968), pp. 22

Model of Cyb

directed tow

moving a ar

when done t
point, the acti

All purpo
which varies

model, and p

ibdivided s

only by turni
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E

nplex

tive feedback
tion itself. C
or nonpredic

-.".[‘.ték.'i;."‘.".'fl.'-_i F

will be, not
ment. Often,

ball before th

A simple

i
ecnng ouipl
responding

the output,
stricted in th
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g
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Floure 3.3

Model of Cybernetm Complemy

b Artiars Eleannk th. Marpan Welner, and Julian Bagelaw, Copynght £ 1943 by the Wiliams &

directed toward an objective or aim, whereas The first model in Figure 3.5 demonstrates a

random behavior is not, Rubbing one’s face or situation where the signal itself is modified, in

moving a hand may be just a random action, but this case amplified, by \ high-pitched squeal

when done to express an idea or empha > 3 from a loudspeaker is an example. The next
point, the action is clearly purposeful model illustrates a simple switch such as a ther-

All purposeful behavior requires feedback, mostat or circuit breaker. The third model illes
which varies in ;u"‘.m!s:—\.:u. as indicated in the trates selection control in which A chooses a

maodel, and purposeful behavior may be further channel or position on the basis of criteria. In a

subdivided into complex and simple types.#* In guided missile, for example, the guidance sys-

» systems the organism responds to feedback tem may specify turning in one direction or an
r by turning on or A thermostat is a per other, based on feedback from the targzet

e rl.'r.'-.'..i".‘!l.'j-. mechanism. ! dled SYSIEM Must pOssess Cerial

| center m

:?-l.' contr

. Use positive ;.I"'L-. nega-

tive fee ||_‘._'\_|-\ to adjust and 1d..[ t during the ac- what environmental conditions to respond to

tion itself, C |\:1'.p.: % systems may be pr\':'!n':'ll.':_ . It must possess a sensitivity to aspects

or nonpredictive. Predictive behavier is based on of the environment that are critical to its goal

ipated position or response rather than ac- seeking

position or response. A good x{ uarterback Feedback can be classified as positi

i".':*-*-: 5 the football to the spot w here

 reCeive tive, depending on t

t to where the receiver is at the mo-

nd the systern adjusts by reducing

the quarterback even releases the

ball before the receiver turms to look for it.

racting the deviation. The most impor

negative

A simple feedback model is represented in tant type of feedback in I'.J:‘.-'.{*ur;::ul-iﬂ is

it maintains a steady state

Figure 3.4. In the figure, B is an energy source di- feedback because
recting |'-.J'.|'\:I:'~' to . Ais the -.'ul'l‘.ru| mechanism

res “l."'lu "‘ r to feedback from C. De ‘e ding on

the complexity of the system and the nature of i b iy :

the output, the control mechanism itself is re- : =

stricted in the kinc control it can exert. Figurs an : :
3.5 illustrates some possible situations.® I, 1967), pp. 52- )
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A Simple Feedback Mode|

A system can also respond

mplifying or

iation, inm which case the feed

This kind of inter:

on is II'I'|E"i"-Z’-

or svstem erowth such as

ing. The intlationary cycle in economics 1s
—— + & . PN o AT abtbhoe
an example of [w—l ive feedback effects. Whether

inT anical or human systems, the response to

negative teedback is “cut back, slow Lil."‘.‘- n, dis-

continue.” kesponse to positive te iback is “in-

crease, maintain, keep going.
Figure 3.6 illustrates three system states. The

e ]

ftrst 1s a --‘_|,':'||,']'. state, the second a _L:[\.I'L\H'l state,

and the third a change state. A steady slate in

LY |_1]\ &5 the use |"|l I

gative feedback to keep the
system on track. Negative feedback signals devi-
ate from the standard, and the system adjusts in
order to return to the line. Noti

is always moving; it is constantly changing, but

ce that the svstem

1
L=

it never gets too far from the desired state
cause of negative feedback. For example, a man-

ager may want to maintain a supportive relation-

1er sub

ales

Orx She continually

l."':L"" o De "...l[."|." "'"'1 2, dl .'-.'|"|,'|" 1_'i".".Pil.l\|_'U*_- are
feeling unsupported, she detects the dissatisfac-

nand tries harder to make them feel included

[his mar AFEr may waver from time to time but

pecause of negative feedback, maintains su pport

e time.

mosk Of

second state

1. Here as the system

daeviates, posiiive eedback mamntains the devia-

n, and the res wer and tarther move-

nt from the original state. The system acceler-

ates some behavior, and if this continues

ly, the system will disintegrate

A-=--=-=-==-=-~-=

i
1
I
1
1
i
c
Amplification

At---=-=--=-=~--~

1

I

1

1

- |

I

B —_—C

All-or-nothing effect

Selector

FIGURE 3.D

lNustrative Control Models

Relati

ire an example. A relational

onal spirals

"‘__".--.'l| occurs when partners increase the inten
sity of their responses to each other. Imagine, for
I
without telling her bovfriend, and when he dis-

1 triends

example, that a woman goes out w

COVETS

i."r:'.nti-.n:‘. is unjustified and decides to go out
'-'-'i.tl |:-.. s 1
upset, q:'.‘.l sl

point that she has the rig

1s again. Now he gets even more

goes put again just to make t

to do so. In time, she

is going out very '.h'-.._...l..'l'!fi'. with her friends,

and he is exploding in anger and jealousy. Here,
each partner’s actions are taken as positive feed-

back, creating even more deviation from the

original state. If the spiral does not stop, the rela-

tionship will not survive. Notice that
feedback does not mean "_L'.R'u'-d" i

Wsitive”

deed, it may be very bad. And negative feedback

is, he gets irritated. She thinks that his

State of system

=
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Imag

with friends
'-.-|I|.':'I ..'-II. '.“.'\-'
inks that his
es ko go out
S BVETl Tore
to make the

[r time, she

her fri

15

ilousy. Here,
wisitive feed-
pn from the
top, the rela-

at "positis

pedback; in-

dve feedback

State of systam

e -

State of system

State of system

P A ___ricure 3.6

Three Feedback States: (a) Steady State,
{b) Growth State, and (c) Change State

is not necessarily bad, because it is needed by the

svstermn to maintain balance.

[he third state is ¢ ¢e. Here, the system

s from one state to another state. It re-

quires both negative and positive feedback.
Positive feedback gets the system moving in a

new direction

but negative feedback comes into
play at some level to return the system to bal-
ance. The ability of systerms to maintain balance

t continue to adapt and renew themselves

4anda

ture of both natural and hu-

is a remarkable fe
man systems.”?

Let's return to our example of the suppartive

manager, As sometimes happens, too mucl sup-

port causes the .‘-ZL'.F'F'I'L":‘E:H'iI."."I of }"]'l"LL'.E;ti.'n'c‘ conflict

and the stifling of needed change. Assume that
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our manager begins to get feedback saying that

her department is not productive enough. She re-

sponds by criticizing her emplovees’ work habits

and in the process becomes less supportive. At

some point the workers” productivity increases,

and she reduces her criticism. At this point the
svstemn has moved to a new state of somewhat

less supportiveness and a bit more scruting

Complex Networks

Cur discussion of feedback thus far has given the
impression that a system responds as a unit to
feedback fri

alistic o1

ym the outside. This impression is re-

Iy for the simplest systems such as a
heater and thermostat. As a series of hierarchi-

cally ordered subsystems, advanced systems are

more complex. A subsystem at any moment may
be part of the larger system or part of the envi
ronment. > Further, we know that subsystems re-
spond to one another. As a result we must ex-
pand the concept of feedback in complex
I ol

back loops exist within and among subsystems,

systems. In a co

% system, a series of feed-

forming nefiworks. At some points the feedback

ative. But

loops are positive, at other poi
always, consistent with the basic feedback prin-
ciple, system output returns as feedback input

Mo matter how complicated the network, one al

Ways oo

5 hack to the beg
A simple il

. 2 F 4 s P R e I
the example of urbamzahon 1n rigure oo In

g,

lustration of a system network 15

this figure the pluses (+) represent positive rela-

tionships and the minuses (=) negative ones. In a

positive relationship, variables increase or de

crease together. In a negative relationship; as one

increases, the other decreases. For example, as

the number of people in the city (') increases,

sp increases, With increased

modernization :

ving Mutual Ca

1Y, e alz0, Lale

4 Mamvama, “The Second Cybernetics,” p. 311
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Mumber of people R i Modernization
inelty _ — e )
Py = S
PR /
N fo A
/ \ + ’ { \
: : : el .' A
Amount of (G} \ fpee ST | o
garbage per \ — (C)

Migration

area
into city

Bacteria per B) =———o0 |
area | —— ‘

MNumber of diseases

A Simplified Feedback Network
modernization comes increased migration, Although these cybernetic concepts origi-

nated in the helds of :,'_":".'-.'h'.l."|-“-_'|:~. engineering,

which in turn further increases the population.

and mathematics, they have tremendous impli-

This relationship is an example of a positive
-.EIH

- cations in the behavioral and social sciences.”

ck loop. A negative relationship is i

by the effect of the number of diseases (D) Morbert Wiener, the founder of cvbernetics,

on states, “This principle in control applies not
As our discussion to this point implies, cyber merely to the Panama locks, but to states, armies,
netics is a central process in svstems, for it ex- and individual human be . . This matter of

teedback is of

t sociological and

5la |'."-':Z".§l.':': or4d 50C1

svstem cannot be understood apart ical interest

from its ialaglgu el b

loops among subsystems), interdependence Indeed, cybernetics is a way of thinking. Em-

e constrained by mutual feed- phasizing circular reasoning, cybernetics chal-

ol

LA system maintai
b il v iy s i ’
a xr".‘l.i_;_’,tb 0% responding ;1|_,"P"._‘_,_",..-..t\‘|f-. 4

to positive and negative feedback), and inter- Soci

change with the environment (inputs and out-

puts create feedback loo
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15 5 £

serving syske

I 1 e
tion itself 15

Decause |
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(C)
Migration
into city

applies not

ates, armies,

1is matter of

MEeLncs Ci

lenges the very idea that one thing causes an-

other in a linear fashion. It calls our attention to

the wavs in which things impact one another in
a circular way What goes around comes

around. In its more recent forms, cybernetics

it

ims that observers can never see how a 8y stem
|
|

il
works by standing outside the system itself be-
cause the observer is alwavs on some level en-
cared cybernetically with the svstem being ob-

served. Let's see how 5 15 50

Second-Order Cybernetics

Whenever vou observe a system, vou affect and
1

ire affected by the svstem. L he term se

tics was coined by Heinz von Foers-

ture this idea. Second-order cybern

metimes called the “cybernetics of the ob-

serving system,” because it shows how observa
tion itself is a cybernetic mechanism with feed-

:
back loops between the observer and observed

t is also called the “c cs of know :."Iél'

a produ

15e it shows that knowle

feedback loops between the knower and the
known.™ What we observe in a system is deter-

mined in part by the categories and methods of

observation, wh

1 are affected by what
15 seen. This circle is a cybernetic syvstem, and ob-
servers cannot escape 1t.

The ideas of second-order -."-.]n-rl‘u_-I:. 5 have

been developed by a clos

knit group of think-

ers, including von Foerster h , Gregory

13 . . % .
Dl EES 0 |1III!I!'I_'-'|I" viaturana, _!I1-._| | rancisco

second-order cypernefics 1s revoluhionary

system theory Decause 1t says f||._."_ l..,'l,"él\'. e OpD-

servation and knowledge are not possible. Tradi

tional svstem theory and cvbernetics treat

- i —— - - o REOE 1 T N ! v
systems as objectively observable, but in second-

- cyber

ics, the observed system both af

tects ar 15 aliected Dy the O 1Nis 1
s powertul img 15 not only for system

ras well

theory but for the philosop

v of know

(see Chapter 2). Von Foerster puts the matter in

these terms:

go by; or if one considers oneself to be a partici-
pant actor in the drama of mutual interaction

oF th > E1vVe a

he circularity

-.':"‘.i“- Thl'l.:l"-. SEEINS :-|!'.'!:";_Lr' at '..ir-t .'."-._'._._!:_:H-. W

human beings feel separate from what we ob

pression is a result of aufo

serve, This im

the tendency of a living system to distinguish it
self from other svstems and to act in wavs that

maintain a sense of autonomy or separ

Yet the structur ifionships within a system
limit the distinctions that the svstem can make
In other words, what we see in another system is
very much determined by our own makeup and
history, including past interactions with other
Pk'dph.'.

At !.."ll" same fime, w |'IlJI'! we Qhserve anoiher

system, we are affected by the structure and his-

tory of that system. In second-order cybernetics,

| - H -~ - ~farwEal 3 I3'54 e
this is called structural COUPMING

¢, Here two sys-

ects. Thev coordinate

tems can have mutual e

their actions, and they can evolve toget

15 true 1n the natural world as well as 1n human

relations.

The cybern

interesting when the observed system is the

observer’s own environment. People make this

kind of observation all the time. For example, if




0 l."\i"l.'lli'l how brains -.ulrL

s WOTrKINg

in how brains work. Your ob-

servation of the system must include an observa-

tion of the observation itself! Ano

ther example is

observing a group of which you are a member

| o not take

10 s Comp

nto account vour own benas

uding vour

} as a member of the group.

l.'i."*:.'!

Family svstem therapy has made good use of

second-order cvbernetics and illustrates how it

ond-order cvbernetics denies this. When the

e therapist (herse

therapist meets a family, t

system) observes and interacts

I Sysiem). e Nerapris .!Ii-._l '.i'lr_' IS

constitute a cybernetic system of r-.-rdh.!-.'ix ||_u,||"--_

in which each attects the other in a

MW osystem.

fore, the therapist must realize that the

nehiny 1kcoll v beTy
*-|..|- L5E 1 5V5Tem, anda

the therapist
too, In other words, the ti".:.":'.':_:"'..'-t is |."-.'::'t of the
system being observed. Therapy is a series of in-

ns and is viewed in this tradition as an or

1at can shiftt from

one direchion to another. Although the therapist

1 family hope that the result » healthier,

happier relationships, the precise outcome can-

not be predicted or prescribed in advance. The

iy

1dea to affect the patterns of interaction in the

Sysiem 1IN Such a

o dIsCOver new

positive way,

beings always have choices in how

=)

in a larger cybernetic svstem. As a

1Y svstems t

e e
syshems, pe
yster peor

1d to feedback. A fun-

nental principle of autopoiesis is that the sys-

epertoire of ways [0 respor

term can act in many wavs o maintain its identity

vou observe another
me your l.'-|:""-|'-‘:". ATIONS 1N 4 Va-

riety of ways, and when vou respond to what

VOU Se€, vOu can act in a varietv of creative ways.

A= an observer, th

SOMNAL respOonsioug

which you observe may affect the system, how
your responses may change the system, and how
your observations of the system may change you

Ecologists use this kind of reasoning. They

understand that a redwood forest, say, can be

W ways and

derstood in a v how

vill attect how we act

toward it, which in turn will change us and

we understand the forest

the natural and social environments in which

ve
i‘il':_’.‘.':.'*_—l.' -.'!*H:_ [VEers never w \l‘_'l-\ in :*--.l-.'l 10T
and are part of many systems, the second-order
cyvbernetic process can be quite complex. How
we observe a given system, what we see when
we observe, and the wavs in which we engage a
1 history of interaction

sSystem are pr 1\,1‘ L1C L'J %

with many groups of people over a lifetime. Ob

servation and engagement of any system then is

| process. Second-order cybernetics, there-

e !1I."-.| to theories of soc

(Chapter 9), witl

E DYNAMIC SOCIAL
IMmpPACT THEORY:
A SYSTEM THEORY
OF COMMUNICATION

System theory has had a major influence on the
study of human communication. Although it

would be impossible to mention all the lines of

IS " B T T AP 1 £
ect system influences, several of

:5e appear in the following chapters. In this

section, we will look at a very general theory ¢

illustrates clearly how system theory can be ap-

F'!il‘-.i o communication

cation sysften

subsvstems, ¥
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Drvnamic social impact theory (D5IT) has been

developed by Bibb Latané and his colleagues T

The theory imagines society as a giant communi-
in system consisting of numerous cultural
subsystems, which incl ude individuals interact
1use the most basic ele

ing with one another. Bec

menits U." I"_"lj- SVsIgm are '_I:l.‘il‘.'l-.'lll."..‘_'-. let's l'-‘l"E.’:ll"-.

there,
t indi-
many wavs. Thev have

DSIT adopts the widely held axiom th

fferent in

viduals are d

different

ideas, behefs, attitudes, and behaviors.

But individuals also F!."..-JTE.' many characteristics
with others, and they tend to group together into

clusters of like-minded pn

. Indeed, cultures

dividuals who share

are iFJI'é_?_I." I'fI'i‘:-LI|:"'.1"'|:-_,|:""r of
common ideologies and practices. DSIT attempts
ta-‘&.‘\'p lain, in n'-.h_'m terms, how these common

alities develop and how cultures form.

ndividuals are not isolated. They interact

with one another in social spaces SOCHT Shaces are

the “areas” in which pwp 2 communicate,

social space is larg
strained by actual
viduals. Other things being

{ 'H‘c‘HLL' among indi

equal, on average

vou will be more influen

d by people close to
vou than by individuals far away. Physical dis-
tance, however, is not the onlv aspect of social

reasons, we do not interact

e. For mans
equally with evervone in proximity. V. Us S0
cial arrangements, such as race and class, keep
people from interacting even though they may

live and work guite close to one another

Another factor influencing social space are

varipus media of communication that enable

people to communicate at a distance, ir

telephone, e-mail, and mass media.

of the people vou are most likelv t

Most of them live and work close to

ce. You all oc

cate with

you, but some may be at a d
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CUPY a COMMOon S0Ci: e and are likely to in
fluence one another in varipus ways
To help understand how dynamic social im

pact works, imagine your university as a social

world. Let’s say vou are a graduate student in the
communication department. With whom are you
most likely to communicate? Probably with other

e communication department and

members of

especially those with whom you have regular

contact. You are less |

to communicate with

medical students or staff members in the grounds
maintenance L'ig'rl:':r'.l‘l':ul‘ll. You could therefore
predict that you will share more attributes with
other members of the communication department
than with people from other, more distant groups.

[n time, as you interact more and more with
communication L'It"r'.'llt...i..r members, vou will
begin to influence one another and think alike in

certain ways. You will share knowledge, and at
titudes will begin to converge. After a while, vou

'|'|i,':|3"t even begin to identify a communication

department culture, a way of thinking and doing
t?‘.!ll:ﬁ""- commaon to rl'll." L‘il';'l:'lrl.:ﬂ-.'l"il.. r'.1|. en i"\.':[."!;.l':

the department, there will be certain subgroups.

For example, a small group of graduate students

may gef together socially, maype even going out

or drinks ev ery v afternoon.

This Sroup . “lusterir wmenon is caused

by mutual influence among individuals who

share a common s0

| space. The shared charac-

teristics of a group change dynamically with

new contacts 1nteraction

Clearly, th
dom. Intlu

we among individuals varies alc

three dimensi The §

rst is the strength of in-
of various individuals in the social space.

cond is innm

seness between

I_:';_"I_'II,":I_' 0T l'll,"-"'l"nl_"_-ﬂr \_Ii.l"l'1|_';:- El_'ll_'|-|.'\x'|.'-='1'l l."l'l'

sons. The third 5 the 1

eople in the so-

cial space. If you have many people, a large

number of whom are intluenti

I, drawn together

to communicate, the grouping tendency will be

very high. If there are fewer people, few influen-

tial people, and little opportunity to talk, group

ing will be less likely.

One thing is ¢l Individuals in contact

with one another will not remain random,
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the organization of the system perpetuates itself:

form by proximity in the social space,

rive additional struc

£ ErOups 1n urn

ture to the social space, which in a circular way

ns of influence within

afrects the 'r"-1'-=':t"|t'

the space itself

This self-( g tendency explains the

ion of T 1:m11|t~ groups L‘."-'-.=r time the in-

ble because of

f the maj

sheer numbers,

a prepd wnderance of

s being shared by most of tl'n‘ people within
the social space. Yet, ironically, continued com-

munication within a minority group bolsters its

b oy g als T o e ::. T ] -
shared beliefs and practices, shield: g it from the

majority view. T}

5 is a cybernetic mechanism
that ensures diversity within the larger system.

e that
gram, you find that the students and faculty dif-

[magir pon entering the graduate pro-

fer in their attitudes toward

mtative researcn I

real grouping ol individuals into two camps, but

over e groups begin to develop. Because of

the strong influence of certain members of the
department and relatively close relations among
some, a majority view favoring quantitative re
search develops. More and more students come
» affiliate with the quantitative group. At the
same time, however, a minority qualitative
group emerges and reinforces its own view by
confinual communication am ong themselves.

An interesting thing happens when g

like this occur. Once a group is formed, its inter-

action brings about add

nal influence and even

m

ore convergence on issues that are not logically

related to

ought the group to-
gether in the first F_‘;_.i\_'r_'_ For example, suppose
that certain members of the quantitative group

smoke, and because of th frequent interacti

gl

th one another, others start to smoke too. Per-

haps the uniqu

ne qualii-

tative group do not lead to this outcome. You
would observe, then, that the quantitative group
tend to be smokers, whereas the qualitative

group are not. Cuantitative methods and smok

correlated, even though

here is no

ozical these, and such co

lations give ! > to the systemn
T fhon Taodintilaaate weathiv s . s . 3
If the individuals within a social space nad

equal contact with one another, vou would e

pect that divergent views would slowly cc

t'f::-.' to the center, mak everyvone in the social

space the same and not extreme in any wa:

|_"'.-:._"":_"._I._E.|'\\, '.|"._J Mg "‘IJ|\| everyone in the

itative

d kp.'lr.l'lll."l"l. woul 1 come to favor quant

ds. We know, of course, that this is rarely

to maintain diver-

the case, for the system tends

sity. This is bec teraction is never entirely

random, and influence is never entirely linear

Monlinearity in the system is therefore very im

portant for maintaining system change an
versity. Let's see how.

Especially on important issues, people do not

ust keep changing i rOver

cling to their ideas and practices for quite a whils
until a “tipping point

curs—the straw that broke the camel’'s back.

* 15 reached and a shift oc

Once the pressure to change oubweighs the pres-

sure to stay the same, a major shift may occur

The more important the issue and the more

involved the individual is with the issue, the less

linear change seems to be. In fact, in the face of

increasing social pressure, vou can actually be

come more extreme in the views you hold

our example above, the quantitative and g

tive groups may become quite polarized, cre:

ing even more diversitv than before
\.II.'LI can see positive .'.'.'".l.'! I.L"‘.'J‘.Ia.l." |.1.'l.':.“."-.'ll."r\

oops at work h

Megative feedback loops

".uld to cancel out diversity J.:'-J lead to conver-

gence, whereas positive H-.qu'."'-.]k]‘- o0ps ter

create diversity and lead to divergence. Imagine

society as a huge s n of interac t|l'|~=r individu-

als in which many such loops continually

about both social order and diversity

COMMENTARY
AND CRITIQUE

System theory has been a popular and influential
tradition in communication. Because it is a com-

plex set of variables that relate to one another,

communication seems to be a natural topic for

and MEry
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the application of system principles. System
theory can be useful for understanding commu-

nication in 'é]‘t‘!“.{_"!'.'ll as well as instances of com-

munication occurring in everyday life.

System theory also shows us concretely how
functionalism works (Chapter 1} Functional ap-
proaches to theory examine the links, influences,
and associations among the parts of a system,
and many of the ideas pre:

nted in this chapter
demonstrate how this is done

In the a
mav seem esoteric, but

stract, fundamental systemn principles

when you see them in ac-
tual operation, they make sense. The most im-
portant system ]wrlm.plu' is wholeness and inter-

dependence. What really makes a system work is

the interaction among its parts. Even system
qualities such as self-regulation and interchange
with the environment are basically extensions of

the interdependence principle.
Interdependence is a cybernetic process, be-

cause svstem parts influence and control one an-

other. Although the simple feedback loop is basic

to cybernetics, most complex systems—certainly
all human systems—make use of entire networks
f influence
Systemn ideas have been criticized on several
fronts, although their supporters remain un-
daunted.® Six major issues have emerged;

Does the generality of system theory provide

the advantag aration or the disadvan-

.-.’I‘-" ot 'IJ"'|." Bty ?

Does the theory’s openness provide flexi
1TV 1

[s sy

spective, or does it provide useful explana-

:!J‘ﬁ_;'l'.:c‘r'u‘..l'-:‘n or x'u|1"u~_~:r1;._; equivocality?

Iv a philosophical per-

L)

stem theory mere

tHons?
4. Has system theory generated useful re-
search?

. Is the system paradigm an arbitrary

[#]

conven-

tion, or

loes it reflect reality in nature?
6. Does system theory help to simplify, or does

it make thing

s more complicated than they
really are?

The first issue clearly relates to theoretical

scope. From the be g, supporters have

claimed that system theory provides a common

vocabulary to integrate the sciences and that it
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establishes useful logics that can be fruitfully ap-
plied to a broad range of topics. Others, however,
claim that system theory merely confuses. If it is

everything, it is reall nothi ing. If all phenomena
follow :ht‘ same :‘.Hh-“‘ "‘|||‘||,_"1 g5, we have n
basis for understandi e how ane thing is differ-

S i e
it from at ivthing else,

Along the same line, some critics point out

hat system theory cannot have its cake and eat it

too. Either it must remain a general framework
without explaining real-world events, or it must
abandon general integration in favor of making
substantive claims. Jesse Delia expresses this
COMCeT:

L'_'F"'; aral System Theory manifests a fundamen

ambig ruftj. | that at points it seems to pre
:vn? substantive |.r.=‘:“":t1-.1‘ making Speciii
theoretical claims and at other points to present
a general abstract language devoid L'\I"-PL"'I'IL'
theoretical ‘-I.I"'H+-: nce fw't e unification of alter-
native theoretical views

The second issue is this: Does the theorv's
openness provide flexibility of thought or con
fusing equivocality? Detractors claim that the

theory embodies what Delia calls “a fancv form

f the fallacy of equivocation.” In other words,

-

by permitting a variety of applications in diffe

ent domains, it cannot prevent inconsistencies
among these ap [h cations. Two theories using

system princi even contradict each

other. Where, then, Delia asks, is the supposed

unity brought about by system theory? This

problem is exacerbated by the fact that system

theories can employ various logics, which are

not necessarily consistent with one another.®

Chang-Gen Bahg points out that “system

theory” as a label is L'L'-:'|:'L|c'.l‘..g‘,.i"




v-one ditferent svs-

tem theory traditions. To make matters worse,

1cL

m theories son mes use the

stem thec 15 differe

s in different parts of the w

rticularly confusing among system theories

Or waysq

are their different epistemolo

T eVEnis. >0me : nechanical

ey

. ) I ¥ 1 .I 1 e ] =k 1
a world that works like a machine.

s, like secon wder cybernehics, see sys-

tems as socially const ipter 9).7

INESS 15 ONe |

use in many useful w set of cormu

ideas :-'..|_'."‘| a5 '.\|"-.|}U.“1_*-*-

il‘ik":5|'|."-.'llk1:

has been used in so0 many different wavs shows
the rich potenhal of the system enterprise.-

Apropos of the third issue,

yme critics ques-

tion whether the systemn approach is a theory at

I, claiming that it has no explanatory power.

Although it gives us a perspective or way of con-
ceptualizing, it provides little basis for under-
standing why things occur as they do. B. Aubrey
Fisher agrees:

These principles are quite abstract (that is to

say, general}. Consequently, they can be applied
merous ways by di
1ally different results
" is probably ar
theory is a

inn

N fack, system

In short,
anized and hi

syste
abstract set of pr
our thinking but wi

interpretations. ™

avstemn advocates would dgFreeg 'L'k"{l'! 1]

theory but point out

it of general system

that any given system theory of communication

could itself be highly explanatory. Even if system

Principles arg Use

Ii. |"| Wever, tl

al problems mavy distract observ

nificant problems ignored by system principles.
APy 18 such a case, .!-.-.Ul'dli‘lg

illiam Merkel

Family svstem ther

Y oCusing almost solely Upon Interper-

sonal interactions as sources of clinical problems,

lecte

family therapy has neg 1 intrapersonal fac

h as central nervous system dystunct

12Ces5ary L

treating prob n deficit disor-

der, learning disabilities

0T

ight and Merkel extend

115 POt fu

ilv system theory

y inappropriate in the United States. This

v is typically an individualistic culture,

and problems are understood largely i

vidualistic terms. There see

pebween family system therapy and the C

1 Merkel do not reject s

it as overly closed to

other important :

nemenke will
nements will t

different theories

[he fourth critical

theorv's heuristic value or its ability to ¢

According to Donald Cushma

rese:

iuced more

15 is a perspective
staunch advocates than theoretical empirical re-

1, critics return to the extreme

*-U.'IH:?":.I

Aral

as the basis of

y of the

Thev claim

that the theory

does not suggest substantive questions for in-

laim that the fresh per-

e provided by system theory suggest

new ways of looking at old problems and thus is
2
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| of fruitful research fol-

ample, that a gr
L : r and Leonard Hawes's 1971

loweq

article or systerns.”™ Today a system

wed in communication

appros

ich ot the

theory. It is taken for granted in m

work of the abeled as such

The fifth is

ritic

theory. (
was develope
nature or to

conceptualizi

tem 1voCat

tions on this

me
ties among e
tiall
Delia points

1k 1
¥ USEIESS

ents; th

1

¥ rec
them the sam

same. pert

AT

The final

Adherents cli

cesses. ritic

comple:

overcomplic

overcomplica

t mean ¢

a differenc




y barriers to
ieticit disor-
lisorder, "™

anint further
1eory is cul-
States. This
stie culture,
rely in indi-
a split, then,

1 the cultu

ot reject svs-

srly closed to

ions system

¥ l.l'-"': werate

“Sys

ihman,
wluced more
empirical re-

the extreme

vasis of th
eory "'-i:".'ll."."-

;tions tor in

the fresh per-

reests

15 and thus is

t= out, o

research fol

The fifth issue relates to the validity of system

ystem theary

theory, Critics question whether s

was developed to reflect what really h appens in

nature or to represe seful convention for

L'L"!'Il_'r_"].‘tLI-.'IJ'.?.i]'IH COn processes. In fact, 5¥5

tem advocates themse

in

tions on this issue. Critics place syste

a dilemma. If the theory attempts to describe

o rare, it is invalid. It pos-

=nomena as they rea

its similarities among events that are not really

there, If, on the other hand, the theory provides

merely a useful vocabulary, attributed similari-
ties among events are only semantic and essen-

tially useless for understanding those events. As

Delia points out: “[Events] have different refer-
ents; they require different explanations; calling

them . does not make them the

the same thing . .
same.””* Bertalanffy calls this objection the “So
what?” argument.”

The final issue of system theory is parsimony.

lex that a

Adherents claim the world is so com

zensible framework such as svstem theory is nec-

essary to sort out the elements of world pro-
cesses. Critics generally doubt that events are

that complex. They claim that system theory

overcomplicates events that are essentially

iple. Charles Berger states the case against

wercomplication:

¢ be the

ol-

In the behavioral sciences .
victims of what I cal
ety is ger
attributes in a sifuation w
with the ph enomenon w

e impression th

presence of

ittle to do
1 bt
we are

ly becatise
ger number of physi
gical, and social dimensions, does
not mean that all of these differences will make
= l_u'.”-'.'l'L".. e "h:"r1| Mena we are
studying. the case that rela-

H l.'g_-l:-.' few va telv can account for

15 VeETY 00T ‘-:‘ 2

persons differ along a lar

most of the action

Fresno, Mav
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And yet, system theory can be a parsimonious

approag |'I, as dynamic social mpact theory so

well illust

o,

These six criticisms of general system theory

are probably fair. However, actual system theo-

ies of communication mus luated on

their own merit. The many theories of communi
cation that make use of system principles are
specific and help us understand concrete experi
ENCEs, as we can see from the examples earlier in
this chapter. You will also notice that these theo
ries tend to be consistent and mutually support-
ive, Because of system influences, a common vo-
cabulary makes these theories coherent and
i.:..'\l'r.'l.. as a I‘;‘:l'l.'lllr

The coherence among system theories of com-

rmunication does not invalidate the eriticism that

general system theory can be applied in inconsis-

tent ways, but at least in the study of communi-

cation, we find instances of consistent applica-

tion in which system 1‘~r|m'."n|w~ clar

v rather

than obscure, Further, although general syste

theory is not very explanatory, various applica-
tions of system theory can be quite explanatory,
as D5IT well illustrates.

Mo survey of con
without at least touching o
Although this theory h

f'L'1.:- af Wal's, these davs the concepts of infor

wnication is complete

intormation theor .

as been influential in a va-

mation theory are often considered arcane in hu

man com subject is

cation st

much more relevant to communication technol-

engineering. If vou are technically

minded, enjoy mathematics, and tinker with

electronics or broadcasting equipment, you will

appreciate inforn on theory and see its re

evance. At the same time, however, if yvou like
analogies and looking at human experience by
applying ph

evance of information theory as a metaphor.

:‘\.'.'wil.'-‘.| i.""-“.'l.'r'|*-. vou will see the rel-

[t is not surprising that most students of hu

information

man communication today

theory difficult to apply and less relevant than

many of the other thec u will encounter

5 W

this book. The most directly applicable topic

from '1IL:|"‘_'.|"_ic.:~.

theory as presented in this

chapter is Shannon and Weaver's model of trans

has been immensely popular,
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simplistic, in teaching the

Altt

wugh it is indispensable for developing
advanced l.':!'l..,':l'i".:i_- communication devices
some of the original information theorists, sys-

temn theori olars looked to infor-

I \_l"'lllu not :""::*'. 10e.

Shannon and Weaver hoped to use the theory as
an overarching model for all human and machine

However, even Colin Cherry,

whose famou on communication

was Dased

neory, argued

r that “the language of physical science is in-

adequate for discussion of what is k'H*-i-.'I"lig'l..-. k

man about human communication.”

Maost criticism of info ition theory relates to

lard of iateness.™ The philo-

assu m]*::mm of t}'.».- theory are not con-
sidered a |*1‘1U“1 iate for understanding many as-
pects of human communication. Roger Conant

nce of the arsument:

When Shannon's theorv first ]F Peargda It pro-

bel
voked a lot of optimism, not ¢

in the tele-
phone company for which it had clear tech

lications, but also amo

g biologists, psy

» hoped it would

wrists, and the like w

the ways in which cells, animals,

people, nd _’."ﬂ."'." S 2% L"". societies use informa-
tion. Although tl Or} s been put to

these ways, the results have not been spectacu-
lar at all. . . . Shannon's theory provides practi-

derstanding evervday com-

Many critics have centered on the ill-advised

use of the term in as a symptom of this

problem. Because the usage of the term is at such

odds with popular meanings of

has resulted. Ironi

much confus

tion theory is not at all about information as we

commonly understand it. One critic |

gpested that the approach be retitled the “theory

of sigr smission.”® Because the term i

ed by these theorists is so difficult to

ly to human communication, other scholars

have developed new definitions of the term that
have caused even more befuddlement.?® Of

¥

Course, te :':*.'.:|1t'-h'§,:x'.'.ﬁ confusion is u:'.l‘; a symp-

lved in stretching the

=i §

z - - Thrao ci1m -y
concept v Ik 1aimns. I nree such I | )

equen

The first is that information

»d as a measurement tool based on statiskc:

procedures. Human messages in their full com-

i"|l."'\'j'.‘.' are not easily broken down into observ

able, measurable signals. Although the phonetic

structure of lan is amenable to analysis

when vou add vocal cues, not to mention b

language, information measurement becomes

tually useless, Also

manv of th

W2 i Il..l. 5 LISE

human communic

crete; that is, thev do not consist of off-on signals

the mathemati-

h codes are difficult to fit

cal paradigm

A i | O .
A second problem o

theory to hun

theory downplays

. formation received b
listener, we would know nothing of the degree of

shared understanding among the communica-

tors or the impact of the message on them
Finally, information theory does not deal with
[-!':L" contextual or 'i'll."r‘:.i')l'l.ﬁli tactors :‘|r:'.={ti|‘.~_‘\ an

individual’s channel capacity. For example,

learning, which wes one's ability to com-

prehend certain es of messages

mately one's capacity to receive sig

untouched in c

System theory, n“a_"'u.t.m and informati

theory provide an excellent backdrop for many

theories of communication. Let us turm our atten-

tion now to some of the specific topics of com-

munication theory.

63 See, for example, Krppendorff, “Information Theory
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