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The primary purpose of a sc:.ent:.f:.c theory 1s sc:.ent:.f:.c explana-

t:.on. A theory is a set of propos:.t:.ons that are so related that taken

- ' 'vt—,{' together they 1cally expla:.n the occurrence of Some part:.cular event. = 7 -

But st.ent:.f:.c explanat:.on--as contrasted w:.th other forms of explana- )

. ) t:.on--:.s an extremely d:.ff:.cult task. It is a car°fully def:.ned _nar-

ESaE =t -

) rowly del:.m:.ted prOcess wh:.ch contams necessary cond:.t:.ons that must

‘ " “be r:.gorously met 1f the outcome of the explanatory process 1s to be

7,7 : consldered valld In th1s paper I shall argue that the process of ex-

sy
e e c

planat:.on as deflned by the ccvem.ng lau model of sc:.ence contams

strlngent cr:.ter:.a wh:.ch often cannot be met by commum.cat:.on sc:.ent:.sts =5

%

and that an alternat:.ve model for explanat:.on, less oowerful but more p:': 7 o

obta:.nable--the systems parad:.gm-;-ought to be adopted

[N

A theory a13° serves t° Preda.ct. *—But explanat:.on takes precedence o -

- over pred:.ct:.on, because a theory wh:.ch expla:.ns must also pred:.ct while

- - T - .

—a theory wh:.ch predJ.cts need not expla:.n. For example, scxent:.sts pos-
sessed a 'theory wh:.ch alloued pred:.ct:.on of the tides long before they : -

' __fj had one that explalned them. "’he same is true of the mot:.on of the 7 ;: : * -

~

T Bl TR 5 T
P b [N e PREAE,

E » * planets. i . ""-5 o RN : , - ‘ %
: B Explanat:.on can take many forms Taylor [71 suggests four types-- . S 7‘
Sc1ent1f1c explanat:.ons, What:-explanatxons Mental concept explanat:.ons, ) :
| * k e and Reason-g:.ving explanat:.ons--and we shall br:.efly exam:.ne these forms -

e to prov:.de a context- for our dJ.scuss:.on of the systems paradlym “alter--

-
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—,7vt10n operates, i. e., why varlous communlcatlon events are related

’“"\

"Sc1ent1f1c explanat;on," as deflned by the coverlnp law model ec ¥

: 51sts of a un1versa1 generallzatlon that is assumed to be true, a_par

;; cular set of c1rcumstances, and a conclus;on wh;ch asserts that an event

had to occur because,lt was oeduclble from the loglc of the propos1t10ns

of'the theory. The generallzatlon upon Wthh the explanatlon 1s bullt

“is cons;dered satlsfactory when 1t warrants the assertlon of counter-

A -

factual propos;tlons, 'e., prop051t10ns about what would have happened

had c1rcumstances been dlfferent

Thus to establlsh a theory of com-

- . <2
- - munlcatlon 1s to seek a set of proposltlons that explaxn how communlca-

iy - - L

- R ‘,;—‘ - =

,—, -, ?1" - -

Sc1ent1f1c explanatlons te;l why a thlng occurs but the why is

B ;1 strlngent demand whlch makes the model extremely dlfficult to use for

a0

the study of communlcatlon in’ many c1rcumstances at th1s t

"What-explanatlons" are attempts to spec;fy what a: phenomenon is.

-

e It is-an explanatlon in- that it removes uncertalnty about the ob]ect

by class;fylng and categorlzing it w1th other phenomena, but it does

3‘

:"f not explaln whv the phenomenon is classlfled the way it is. . For example, 4

PEREE S

- 1f we were observ1ng small group 1nteractlon and you were to ask for an

explanatlon of what was occurlng at the moment I mlght use the- Bales

e

IPA system and say, "Mr Sedpwlck is ask;nr for” orlentatlon and Miss Pea—

jng body is showlng solldarlty." The explanatlon states how the behavior

(T4

1
o,
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T is to be class1f1ed but not whyl_ It 1s in th1s sense that hypothesls

test1ng isa what-explanatlon,

", SlS has been der1ved (deduced) from a theory based on the cover1ng law

‘7A; model

The theory‘prov1des the why explanatlon.r What-explanatlons can
be sc1ent1f1cally useful for classlfylng phenomena, but they do llttle

’to advance our knowledge and understand;ng of communlcatlon.

i-—.

rature on

A S

"Mental concept explanatlons" are leglon 1n the llte

communlcatlon.

S ~Examples of‘these concepts are mot1ve, 1ntent1on be~
S

. ;J,

tlonal explanatlon.-

fmaln 1ntractable to other forms of. explanatlon. For example,

- -‘ - > '- - »,

llef ablllty, knowledge, and d1spos;tlons. To use one of these con-,

’ii cepts to explaln a person s act1on 1s to descrlbe that actlon as a par* .

of*a pattern of behavior. Identlflcatlon of a partlcular actlon as a

i part of a: pattern of act;on 1s explanatory because 1t classxfies the be-

hav1or and 1nforms us of what -is occur1ng

,7planat1ons are wﬁat-explanatlons. Tney do not aftempt to ‘pelate two

Thus, mental-concept ex-

"z "thlngs 1n such a way that one could be predlcted from the other.r Th1s

) form of explanatlon may be very useful especlally 1f the phenomena re-

1n a re-

cent artlcle, Bennett [2]* suggests that ‘there are three ways of pre-

d1ct1ng the output. of communlcatlon systems~ -a phys1cal explanatlon,
a des1gn explanatlon, and an. 1ntentlonal explanation, only one of whlch, .

seems currently tractable when dealxng W1th complex systems the inten-

He argues that 1n prlnclple all three would serve

. * See also Cappella [4].

“Te oL -

not a why-explanatlon unless the,hypothe-i

e
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practlce, treatlng a complex system as 1nten- o

PO

to-explain,—but that in’

When usxng mental concept ex-

txonal proves to be the most manageable.

planatlons (such as 1ntentlon) we should keep in mlnd the fact that they

I

do not :explain why in thée same” sense that sc1ent1f1c explanatlons do.

.

-y

"Reason-g;vxng explanatlons" account for why certaln phenomena oc~,}

cur by show1ng why a person thought that a partlcular actlon or be11ef ;f

>

was rlght, correct true, or a good th1ng to do. It offers answers to

the questlon of why a_person felt that a partlcular actlon was a good

th1ng to do rather than why the actlon d1d 1n fact occur. The d1st1nc«' :

tlon is cruc1a1 for 1t 1s dlfflcult'to argue that mental stptes are

the cause of physlcal events.A

J

Thus, reason-glvnng explanatlons allow i

us to assess a person s behav1or 1n terms of his mental states and pro-

cesses - precedlng h1s actlon, ard nothlng more. 7 T oo

-+

These four explanatlons vary consxderably in the extent to whlch

they can prov1de strong, useful, valld accounts of phenomena. A strongf i

‘ substantlal parts of the envxronment°'a weak explanatlon permlts mini-

] mal often unrellable control over a llmlted part of the environment.

SCIentlflc explanatlon is con51derably stronger Than the other three

modes, it is also the most dlfflcult to achleve.

fﬁ» R

The valldlty of the coverlng law model is based on the assumption

that a generallzatlon can be estab11 hed that wlll hold throughout space

%

andvtlme. There are three 1mportant problems in establxshxng the uni-

versal’ generallzatlon. Phllosophers.

The flrst is the induction prdblem.

1"

NP

AUt
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have long pointed to the 1mposs;bllity of examining all cases to arrive'f

‘; at a generalization, hence I wlll,not dxscuss this point further. The -

second problems is- more subtle.

-

light waves, etc.

PR

tion assumes that a phenomenon w;ll be 1nvar1ant through time. and space.—

1f, however, the behavior of a phenomenon changes depend1ng upon the -

particular s1tuat1on of the moment then the assumption of lnvariance e

fails and the universal covering law model is 1napplicab1e.
Many phys;calphenomena have 1ndeed been shown to be invariant
R

through time and space, e g., orbltlng'bodles, gases under pressure, o

A number of scholars have argued howevor, that such 7

universality 1s not to be found among human behavior (c f., Cappella [4],

N

Toulmin [8]) Speciflcally, human commun*catlon is seen as culturally

The notion .of a universal generaliza— 3

- bound rule-governed and characterlzed by choxce rather than law-govern- '

*'model

ed. Each of these p01nts is taken up 1n the above mentioned papers, but

it is 1mportant to note here that if communication is culturally bound

i:e.; if symbollc behavior 1n one 31tuation is not predictive of sym-

bolic behavzor in s1mllar 51tuations, then there 1s no poss;bility of )
establlsh:ng a generalization and. the covering law model is inapplicable
to the explanation of thezphenomenon of communication.f'

There is a th1rd important poznt to note about the covering law
it is based on a single form of 1ogic, specifically, set in-
clusxve nglc. There 1s nothing 1nherently wrong with this form of log-

ic it is simply one of several oglcs available today. The problem is

that the covering law model utilizes only this one loglcal form casting
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SR choice of logic until one is- found which is isomorphic "1th the pheno-

menon we seek to explain.,

_the scientific model can be met, then it is the model to use., If theA

. mF

all phenomena and theiriekplanatiops into the set inclusive moid Thus, . .
a logic is 1mposed on the phenomenon to he explained. Toulmin (8]

argues that this procedure is inappropriate for explaining human_action:

—1We do not i mpose patterns or ideal forms on human be- o ) : ,?
hav10r, as’ instruments within an intellectual analy- S |

- sis:- rather, we recognize such .general patterns as
operative factors in human behav;or. (p. 100) -

e

I have argued that human communication is not characterized by uni-
versal patterns.i If this is so, then it suggests that similar communi-

™

catzon phenomena occuring in different cultural situatio ““““

by differing logics.

i Purther, 1f we are to recognize patterns in rather Xif

than impose patterns on- human action, then ve need an exp.anatory form

which (1) admits to a variety of lorics -and (2) permits changes in the

The difficulties in meeting the necessary‘Conditions to employ the

=

sc1entific model rais.u the question of what model of explanation we - .

ought to adopt for constructing theories of communication. Some re~

searchers have been so enamored with the covering law model that they

have continved to- use 1t despite the fact that they cannot meet its re- k

quirements and commit flagran. Violations of its assumptions. Other re- -

’searchers, in despair of ever meeting the stringent requirements turn

to weaker, 1ess satisfactory modes of explanation--reason-giving expla-
nations, for. example--and seem content to operate on that level. I would

argue that neither of these pos1tions is useful.

-

If the assumptions of
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requirements cannot be met; then while maintaining the ideal of the "na-

tural science" scientific explanation, we ought to adopt the most power-

ful model of explanation whose assumptions we can meet. The systems para—
L ad L

digm is such a model.

LIS

] Definitions of systems vary deoending upon whether one is working
within the domain of-general systems theory, structural-functional analy-
sis, or cyberretics. Common to all definitions, however, is _the notion h
of a set of iablgs together with rules of- transformation whicﬁ'definei
the relations anong the'variables. The system is defined as. closedaan o

. that changes in any variable of the system are attributable to changes ;i
in the values of the other variables. Thus, a system is a formal log-—

‘ical structure which says nothing about the empirical world. It is this -

PR s

-

feature of systems, that they are based on a logical calcu‘us, which can-

_ ~ =
e EEN

generate entailments for the system, i.e., warranted expec. .ons.

A system is . said to explain—whenf ‘(1) the formal calculus entails

-

expectations, (2) the terms of the calculus‘are loaded with empirical
referents (by rules of correspondence), and (3) isomorphism is estab-

lished between the logical system and empirical reality Purther,'ex-‘

. planation is achieved by showing that.,

oy

(l) If the terms of an- abstract calculus are loaded with a 7
given set of concepts, each linked by rules of corres- -.
pondence to specific empirical perceptions, the rules
of interaction of the variables.in the system are
matched by the relational propositions in the descrip-
tion.

‘(2)'~Hithin the loaded system, the phenomena to be explained -
-appears as a formal entailment. . :

(3) Other entailments of the loaded system are matched' by -

nbservations within the empirical situation [Meehan, 6,
p. 57]. T . .

A e
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- make adJustments in the calculus until t‘ae tvm.fit. Thus,

-

culture)--all x isy."

- appropriate .

8
Y
The justification for calling this process of determxning J.somorphism

between a logical calculus and empirical referents an explanation\* o ‘ ] -

pragmatic--it works, and should the « alculus not fJ.t the real world, we

the systems

paradigm incorporates an essential feature of the scientific method

( . self-correction.

Having briefly reviewed the cover:.ng law and system paradigms, :.t
J.S important to establish the criter:.a for distinguishing the tuo expla-

natory genres. There are five: (l) the use of general:.zations, (2) the
v"&

use of mduction, (3) the xelationship between logical and empir:.cal pro-

&

cesses, (4) the use’ of - purpose, and (5) the extens:.veness of the expla-

nation.v I will discuss them -in the order listed.

(l) The ‘deductive- model is built upon the notion of the universa.l

generalization, the system paradigm, on’ the-cther hand, requires only - -
systemic non-universal generalizations. The appropriate statement in
the deductive model is, "‘!‘hroughout all space and time--here and else-
Where, past, present, and future--all X is Y." The non-universal system
generalization is "In this particular time and place--son— specific t:.me

~interval (say, the 1960's) and some- specific place'(say, the -American

‘rhe distinction between these two types of gener-

ahzations is. crucial, for if we accept the argument outlined earlier

that comnumcation is culturally bound . then the covering law model with
1ts universal generali‘.ation is clearly inadequate, Vhile the. systems

explanation which uses situation specific generalizations is _definitely .-
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(2) The universal generalization of the deductive model is estadb-
:'zrlished or certified by induction from empiricel observe‘tion, w;thout in-
- - ductive certification deductive explenetion is impossible. This fact .

: - causes. reseerchers to "focus ettention on the cotmon features of classes

of events and tends to lead to the exc::..netion of a representetive sam- -

ple of the m..wbers ot a class [Heehen, 6, p. 4g].» 'I‘he systen peredim,

- however, is not constrained by the :mductive process. Rether, it focus-
'7tion of other members of the class does noth:.ng to increase the power*of
‘"‘the explanetion.r .'.[Heehen, 6, p. h9] " Thus, in the eystene paredigm )
eny gi\zen event mey be explained wa.thout eminetion of all ther e\imiler
= events, in other wcrds induction is superflucus T e

(3) A universel generelizetion conbines the empiricel and loyicel

- 'f;—processes because it "stipulates the logic of e relatiinihip between two

events Cueehen, 6, P. ue] " 'rhue, in effect, a universel generelizetion

E ee a logic on events, it stipulates events to be re.leted by the log- .

‘i cation op werrent for connecting the empirical description end a logicel
jstructurc The system parediga, on the cther hend eeparetee the logicel
:—end enpiricel proceeees. Any eloeed logicel. system mey be employed which
neets the neede of tbe ei.tuetion. A logicel systen is sought which will

. :netch the 1ogic the reeeercher recognim in en enpiricel event. Hhen

: sonorphien between the i.ogic of the eyeten end the logic of the event

) ( :.te behevicr) ie obtaxned, explenetion is teken as couplete. rurtner,

~ eson". , .the web of reletions surrounding a- single event, and emine- )

: i—,jic of the generelizetion.r !‘urther, it typiceny does ec without justifi-" -

e

g
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- but do explam some of them. ‘l‘he partial explanation is

Y than the complete one, but it stil) is highly useful, especially

10 -

the connection between the two processes is

(u) The deduct:.ve explanation is a formal pParadigm vhich has been

articulated without !eference to the concept of purpose The criteria

for adequacy is the ability to generate inductive generalizations irre-

Spective of the use to which the generalization is put. In this sense;

adeguacy is an all or none phenomenon either the generalization holds

and the exp’ianation is adequate, or it does not hold and the explanation -

fails. In the systems paradigm, howeVer, s:.nce alternative logics may

be employed alternative explanations may be given for the same phenome-

non, “iven alternative explanations, a choice among them must be made,
“The choice can. most easily be made on the basis of the- purpose for
which the explanation vas sought. . ' —

(5) Deductive explanations offer only single, complete explanationq

for an entire class of events, e.g., for all precipitation, all traffic

' deaths, all small group. interaction. Bxplanationa of part of the class

© are not permitted. ‘rhe systen paradign, on the other hand, does permit

pavrtial explanations (vhich, of course,

of a complete systems explanation) ‘l‘hus, a part of the number of traf-
fic deaths per year may be attributed to drunken drivxng, bad weather,
and poor roads. These factors do not explain all of the traffic deaths, l
less powerful

:.na

- young and growlm science such as communication. °

justified on pragmatic grounds, -
VhiCh we shall discuss more fully under #5. ) » e

does not rule out the poesibility - .




11

There are a number of advantages to using the systems parad:.gn, which

go beyond its method of explanat:.on. 'l‘hese include a sh:.ft in the par-

. ticular set of variables which- are selected for study, an increase in the

Among these propertles are (l) stab:.l:.ty, the state to wh:.ch equ111br1um

complexity of analys:.s nh:.ch may be employed and the ability to inte-

grate current research f:.ndmgs into a wxder perspective. Let us look

h 'br:.efly at each of these advantages.

Those fam:.har w1th general systems theory ‘know that systems d1sp1ay

T a number of mportant Dropertles thch are cruc:.al to the1r operation. ]

systems return after d:.sturbances, ( 2) varJ.ety, or the CO“'PlexltY of a
system, (3) constraJ.nt, or the relat:.ons that obtaln among the compo-
nents of a system, ( y) control and regulatmn, partlcularly ~-of large

- 1 systems, (s5) 1nfomat10n codmg and transnuss:l.on among varts of a sys-

. tftem, and (R) growth and death. i o

These propertles suggest a number of useful quest:mns that can be

asked about communication v1ewed as.a system. ( l) Hhat is an equ:.l:.-

J

brmm state for a person, dyad or group and what part does communica-

) tion play in help:mg reach this state? (2) How does the complexity of

hir,the comunication system affect p'erformance"’ (3) What group. and socie- |

tal constra:.nts typlcally operate to produce comumcat:.on structure

~and how does communication structure affect ffunctmnmg. (%) How does .,
T communication function to control and regulate the behavior in speci-
- fied situations? (5) Are ceftain information coding and transnussmn '

techn:.ques more efficient for some tasks than for others" ( 6) Do com-

e - T
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munication systems have life cycles; do they evolve through different

- stages? These and other questions like them should and will be; 1

be.heve, the focus of theoret:.cal mqu:.ry in the future,.

(3

The: second advantage of - the system approach is that it perm:.ts an

~ increase in the level of complexlty of analys:.s; We might parallel

2.2

-

¢ Ashby’s 1] law of ~requisite variety—-that only variety can destroy

var:.ety--by saymg that only complex:.ty can explain complex:.ty. Thus,

to prov:.de a full explanat:.on a ph enomenon requ:.res a logic of explana-

tz.on commensurate m.th its complex:.ty. Conceptual:.zat:.ons of comum.ca-

:f': tion offered in the past “"have represented it as an extremely complex

':}; phenomenon. Th:.s suggests that we need an explanatory ‘model sufficiently

complex to account for the complex:.ty of commun:.cat:.on. The systems

R paradlgm is such a model. L

" The third advantage, the mtegrat:.on of exz.st:.ng findings, can best

j’{; be handled by an example. In this example I shall also attempt to illu-

strate the other- two advantages and sketch how the systems paradigm may -

be used to generate useful theoretxcal frameworks the example is only

‘ ~ one ‘of several alternat:.ves available.

In a recent book Blalock [2] outlines one approach to theory con-

struction'rwhich includes the following steps:' First, appropriate vari-

,:1 ables are selected from a review ofith'e literature in the field, or -

- from the scientist's experience in the area. Second, the relation be-

t.séen each pair of variabies is specified (including the direction of
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causality) e.g., as a increases b decreases.® Third, a choice is made -

-

@s to which of the variables is to be explained. i.e., which are en-

dogenous (dependent) and which are exogenous (independent). Fourth, a

¢ regression equation is constructed for - .0 endogenous variable as a

function of all _other varlables in the system. Some of the other vari-

ables will not be d1rec+ly related to a partlcular endogenous varlable,

and hence the1r co—eff1c1ents w1ll equal zero and they will drop out of

the equatlon.

Dige g oo
) ERELEER TR TN
|

o equatlons by analyzlng each equatlon separately and comb1n1ng the re-

L}

v
ok,

sults to proV1de a theoretlc 1nterpretatlon.

LY

It should be noted that‘

Y
P

thls approach is appropr1ate for both static and dynamic theoretlcal

. formulatlons -and_for simple recursive models as well as more complex

1nteract1ve models

*
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) . To 1llustrate, let us examlne a set of proposltlons offered by

Collins and Guetzkow [5] to see how they could be developed into a

ittt
o

] systemic theory.' I have selected six.of the statements and reworded

some of them slightly. They are as follows: (The numbers are those

used by Collins and Guetzkow); For any person in a group,

,, N

i o . 9.2 The greater his 1n1t1atlon of communlcatlon,
. - - the greater his reception of communlcatlon.

N N ’
-
“

_ *Zetterberg [9] specifies the
spec1f1ed in any proposition:
: . . irreversible, (2) deterministic
o - extensive, (4) sufficient 6f con

d1menslons of a relatlon which must be

a relation must be (1) reversible or
or stochastic, (3) sequentiai or co-
tingent, (5) necessary or substitu-
a 6th d1men31on, ‘the interdependent

¥ © _ table, Zetterberg also -offers
3 - relation which is a combination
contlngent attributes.

of the reversible, sequential, and K

F1nally,a solutlon is. sought for this szstem of (llnear) -

¢
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9.3 The higher his quer status, the greater his
.initiation of communication.

-9.4-A The higher his power status, the greater his
reception of communication.

9.5a The greater his proximity, ‘the higher his' ini-

tiation and.reception of communication:

The higher his socio-economic status, the high-

er his initiation and reception of communica-

tion.

_9.6-  The higher his initiation and receptlon of
communication, the higher his uniformity of . .
opinion with other members in the group. (p. 187)

9.5¢c

These six propositions speCify relations among six variables. socio-ecosr .

-nomic status, wer’ sta s, 1m1 1nitiation of communication ‘re-
po 3 s

- ‘?_» ____A_ SEVCSPT oS

ception of communication, and uniformity of opinion. Three of tnese are '
‘endogenous variables: initiation of communication, reception of commu-
nication, and uniformity. Hence we need to- establish three equations
which will define the changes that w1ll occur- in these three variables.

as a function of thc other variables in the _system. Stated 1n verbal-

form, the regression equations take the folloWing form:

1. Inltiation = socio~-economic status + power status +

M 2
* B

proximity
2." Reception = socio-economic status + power status +
proximity + initiation

3

~ Uniformity o; opinion = initiation + reception -
The solution of this system of simultaneous recurSive equations will"’
- permit statements regarding the effect of all of the exogenous variables
on each of the endogenous variables. Thus, the interrelations among all

of the vaniables may be determined. Should we wish to trace the'behav-

ior of this system over time to determine its equilibrium states and re-

. .
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action to perturbations, then we simply build in time as a variable,

and convert the static regression equations to dynamic difference or

~ differential equatidns.

I dq'not mean to imp1§ that the above process is an easy one, but

it is not much more difficult than other‘modes of ‘analysis current in

the field (e.g., analy51s of varlance, factor analysis, etc.) and- as we

have shown, 1t is- explanatory. Further it is a level of analysls and

explanatlon whose complexlty is commensurate with the complexlty of the

phenomenon of communlcatlon.

In this paper I have reviewed the‘four primary fbrms’of~expianation
;and argued that the-scientific model of theery construction, which has
long been the- modus operandi for communication research, is based upon
- assumptlons which often eannot be met by researchers in the field.
- Thus theory constructicn in the future should abandon the covering law
model when 1ts assumptions cannot be met in favor of the systems para-
~digm, Whlch provides for a slightly less powerful form of explanation,

©

~ but one whose assumptions can more realistically be met. I believe that

- the adoption of this theoretical strategy will cause us to focus on a

- new set of variables and employ a new set of analytic techniques which

: will significantly increase the ability of communication scientists to

- understand, predzct, control and explaln the phenomenon of communica-

tlon.
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