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 ABSTRACT , S . .

, A mathematical model that describes attitude change
in human communication networks is developed in this paper. The .
‘parameters of the model are drawn from a review of the literature
related to .network. analysis, small group influence, mass ’
communication, and attitude change. The literature review identifies
key variables that influence attitude change in social networks,
including those of valuation, strength, apprehension, rate of
contact, accumulated information, and the discrepancy between the
initial attitudes of two communicators. Including these variables,
the final mathematical model ultimately predicts that in most social

. systems there will be "pools" of disparate attitudes that are a
result of group influence processes, out-group communication, and the
relative rates of comminication in a human communication netwark. The
paper concludes with a discussion of the importance of these findings
for organizational communication, mass cofunication, diffusion, and
?na1§~group research. An extensive bibliography is also provided. ‘
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A MATHEMATIGAI.MDDEL OF THE EFFECTS ‘OF INTERNAL GROUP PRESSURES,
e ’ OF GROUP COMMUNICATION, AND OF OUT-GROUP CGMMUNICATION
L - ON A ITUDE CHANGE IN HUMAN COMMUNICATION NETWORKS

J. DAVIi) JOHNSON

DEPARTMENT .OF COMMUNICATION . L ’ .
UNIVERSITY OF WISCONSIN-MILWAUKEE: ' o
The formation of attitudes in human communication networks has - . \.

long been a crucial concern in a number of areas.of human communica-

tion inquiry. This paper presents a mathematical model of this phenomenon
partially derived from the work of French Abelson, gnd Taylor, who assume
‘'a discrepancy model of attitude change, These approaches to modeling
attitude change in human communication networks neglect the influence

of small groups and mass communication,, This paper reviews these ‘two
bodies of literature to isolate those variables that can most properly

be added to a more inclusive model of attitude change in communication -

networks.: The final model, thatzﬁgsuits from empirical findings in the 4
a

.

literature, ultimately predicts t Xn most social systems there will be ,
'pools' of .disparate attitudes that are-a result of group irnfluence processes,
.- out-group compunication, and the relative rates of communication in a human.-

g — ' communication network, . The paper concludes with a discussion of the impor-

tance of these findings for organizational communication, masg communioation
difussion, and small group research
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A MATHEMAT ICAL MODFL OF THE EFFECTS OF INTERNAL GROUP PRESSURES,
A OF GROUP COMMUNICATION, AND OF OUT-GROUP COMMINTICATIQN
ON ATTITUDF CHANGE IN HUMAN COMMUNICATION NETWORKS : '

. N i
A e

This paper seeks to develop a'matnematical model, based on’several
;J J diverse literatures, that will describe attitude change in human |
communication networks. The nfetworks involved-will typically be composed
. of various groupings of individuais who receive some messages from other
‘ groupings within the network and/br sources that interface with the net-_
work. Thus the parameters in the model wi11 be drawn from four primary
literatures: network analysis, small group influence, mass communication
(especially diffuéion of innovations approaches), and. attitule change:
- . The network anal&sisiliterature will be reviewed to develop a

[
framework for examining communication patterns in social groupings,

A

especially important here are the notions of iutegration and differentia-
tion (Katz & Kahn, 1966), or the extent to which a network is tied tdgether
by recurring cammunication linkages, Typically, in any large social '
system a network will be divided into diverse groupings of individuals who
come to adopt unique perspectives, of ten associated with their functions‘a
~(e g. Lawrence & Lorsch, 1968). These diverse groupings naturally result
in unique 'pools', or elu’terings of . attitudes associated with their inherent
communlcation structures and with group influence processes (Danowuki 1974;
. - Danowski & Farace, 1974; Taylor, 19'76). & -
, | Thus to adequately explain attitude change in networks group infldence
processes must be taken into account. To this end the group influence

1iterature will be reviewed to isolate those variables that determine

attitude change within groups. But even though groups' exerci e significant

&




s

[av

Vel .
.

"~ - )

pressures on individuals to adopt common attitudes on salient issues, it 1s -

-

-st111 a commonplace observation that attitudes change in communication ¢

networks, To account for this change, ény model must also 1dentify thoge
sources of change'attributable to communication across system Interfaces,

Thus the model iwill seek to identify the“relativé impacts of méssages that

are gsent gpross group and other- system. interfaces, Group iﬁterfaces.&re
primarily détermined b} individuals who have communicétion‘linkages with othgr
groups, and thﬁS‘coﬁld be described in térms of the conventional group
literature as ha#ing multiplg’group membership (Cartwright & Cander, 1968b;
xKilliaﬁ,‘lgéﬁ). Parameters wili be identified from reviewdng the group -
literature that determine sn individual's tendency to adopt grx.d’ttitude that is
a fﬁnction of all of ?he groups fo thch he belong$.< To the extent the
network 1is diffuse; that 1s there are a number of linkages across grShps,

the model will predict that eventually a'network will come to reflect
atditudes that are similar across all groupings (Abelson, 1941, However,
this would dnly happen in a closed system, in most human communicatlon
networks a substantial source of instability in attitude formation is

represented by mass communication channels that cut across system interfaces,

Thus the mass communication 1iterature will te reviewed.t$ggetermine'the

L]
L |

potential impacts of mass’communicétion sources on attitudeﬁchange in
human communication networks.

After the network, mass comgpnica}ion, and group literaturs hqvé beeg
reviewed to determiné the‘key vdtiables «that must be conﬁﬁined in a model,
and relatedly the empirical findimgs any model must explain are examined; ’
discrepancy modéls of attltude change wili be reviewsd, Ulscrepancy

models have traditionally been used to examine attitude change in soecial

/ <
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. extended t5 human communication networks, .

groupings (Abelson, 1064, French 1056; Taylor/ 1962), Thev have alsa

received empirical support in a number of sdntexts (e.g. Danes et al 1078

-

Goldberg, 1954; Zimbardof’lgéo) In disc}epancy models attitude charnge

is seen to be . some function of the distance between initial atsitudes

and rate of coqtact of two communicators., The literature reviewsd Tt
N N .- . . . . \V.

in this paper will suggest that this function is not- only determined by

these variables, but it 1s also determined by a number of group inflnen@e',

processes that need to be taken into;consideratich when these models éreJ

~

S

¢
After the relevant literaturﬂ is reviewed, mdthematical models will

be presented that 1ncorporate the kny parameters isolated from a raview

of the group influence,-attitude chdnge mass communieation, and network‘ .

L 4 ) e

analysis litérature. The éeneral form of these models are predicated on,

! -
- -~

these literatures and their ultimate predictions have-bé%ﬁ'supported in a

]
number of more specific empirical studles, The paper will conclude with a

- ) —

discussion of, the }eleiante of thﬂse models for studles of Attitude chénge

in human ecmmunication networks, espEﬂiallv thelr relevance %o urgani"atiunal

, N

commpuniczation,” masa communiﬂatien, aryd d 11usiJn research,

~
“

ATTITUDE\FORMATION IN HUMAN PJMNQNIuATI)N NETWORFES
It 1is aajumnd here that attitude changp {8 function of thb amount of
eommuriication an individual has with particular sources, Thus, -

compuniication becomes a necessary condition for attitude change, Network

- analysis i3 a means of representing the interrelationships iy any system,
! |

"o
It i3 the general hypothesis of this paper that the structural confipurations

3
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- of an individual's‘gommunication rélationshinavpertaining to a ﬁartiéhlar
,;ttitude will have a determinative effect on its formation and ﬂhange.\
Thus in this section a short disyﬁssibn of. the @truﬂtJrAI‘pqupvrtiea of
4 networks related to attitudevformation in a network will be preauntvd -
< In any»large social systemlthex;e wil} be a natural tendenuj) for a

network to differentiate, t6 divide itself into more compact structural’

relatianhips related to particular tasks or fupctions (Kat: & Fahn, 1966),

/\ \

These‘recurring trbgpings within a larger sqnial system have beern said to have

a determinative effect on a number of attribute of indiviqéals, in@luding

~

their time- perspectives, orientation toward organizatlonal goals, interperaanal
' 4
[ s orientation,sand conflict resolutién,strategies’(Lawrence &‘L@rsch, 1967),

?* | and, .most. importantly for this paper, their attitudes.':lf_a‘social system -

\ ds to maintain conmmon attitudea on salient issues, which may be important
for accomplishing {ts larger goals, ther% must be a hign degrga of linkage,
or integration, within these groupings, 1n Abelson's (19643 view the crucial B
.factor in determining the formatiun of’ attitudaa ir.a communiﬂatiun network |

e ia the extent to which 1t 1s compact (highly diiierentiated) or diffuse

. 1 . s :
(highly integrated) (See Figure 1). In a highly compact network individual

4
7 attitudes coge to reflect thoge of the groups to which an individual is f( ' '
I R . ] g
*  member,, in a highly diffusexéocial sygtem there 3111 be a greatsr pos: ibility
£ : . a

&

for common attitades to‘develop across the communication network (French, |
Lj;63 T «

‘ :

Theae propertie@ of differnntiatiun and integration exiat nut unlv

at the whole syetem level, but also at the group levbl’ Groups can have .

>
cammunication linkages between every individual or they can be relatively

. » -
differentiated with a minimal number of linkapss between members,  In the

.
L]
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smal[l. grou%‘ literature two primary lements of structure have been ldentified
Cc:mposition, or fhe distributions among group membere of ecertain pruperties y
has “been found to be related to potential group influence on attitudev ina

. number oi‘ contexts For example, the following composition variables have

been i}pund “to be related to attitude change: 'group size (which is directly -

, related to the extent of ﬁlifi‘erentia'tion) (Blake & Mouton, 1961 ; Edmonds,
1%«; F‘eldman, 1972; Gerard, et al, 1968 Goldbeng, 1954; Hare, 1952;

Jacobs'& C?npbell 1961; ‘Kl@l & NiCk’Jlu, 1971; Rath & Mishra, 1%3 Rosenber
1961; Shaw, 1971; Stang, 1976; Witt & Zen, 1972); age (Bryant et al, 1963;
Edmonds, ‘1967".; F‘eldmtln, 19734 Luchins & Luchins, 1%6 Stragsberg & \'Iigget(

. 1973); normative integration (ﬂthe distribution of norms in a group) (Feldman,
1972); mixed sex group (Blake & Mouton, 1961; Rietan & Shaw, 1%43; distri-
bution rot‘ an attitude (Abelsen, 1964; French, 1956; Shaw, 1971; Taylor, 1968);~
the. homogeniety (homop’hily/‘heterophily)'aof group members {Altman & MeGinnies ,t; .
1960; Festinger & Thibaut, 1951; Katz, -1957; Kate & Lacarsfeld, 195;; Klapper, -
195'7;'Ra(ve;‘?, 1959; Rogers & Shoemaker, 1972). All of these composition
factors relatk to the interrelationships that deve{op among grbup members,
These interrelationships are most ibrequentl N Cur’meived\ of In terms of
eormmmiuatiun linkages in networlf ;malv.}ia Communication in tm‘n has been
found to have ei‘i‘ects on the fttitude formatiuﬁ within groups wi*th the
fch)wing comunﬂtion variables tvpiuallv cited: channels of Lurmnunieation
(Katz, 1957); -amount of communication (Azelsorn, l%q); diuuee ve, compact
networks (Abelson, 1964; French, 1943, ‘Harary, 1959; Taylor, 1%85) exposure
to eommunication (Janis & Kinﬁ, l*;f'), and participation in discuscion
(Grove, 196%; Janis & King, 1954,
~- .I'n sum, thg structural propertics of grm;ps embedded in larger’social.

e .

1} \
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networks have a determinant influence on the attitudes of group membvers <f
’ [

' % . ,
(Abelson, 1964; Allport, 1962; Altman & McGinnies, 1960; French, 1956; ;

» \ . ¢
Harary, 1959; Shaw, 1971; Taylor, 1968). :

Two general .-factors relating to the diffuseness of social networks
result in cﬁanges in group attitudes and also changes in attitudes
"~ aeross the entire network. The fi;st is the extent of ovgrlap or
linkage across thé varighs distinct groups., The smgil g;gup literature
"has long recognized that, multiple grdﬁp memberships fcartwright‘& Zander,
1968% Killian, 1952) and tﬁe resulting anchorage d; attitudes in various |
groups (Allport, 1962; Gerard, 1964; Kat: & Lazarsfeld, 1955; Festinger,
1950; Raven, 1959) affects the extent to which any Sme group can induce
change in the attitudes of theilr members, _Thus iﬁcreaaed'1§nkagés Qith
other groups; or overlapﬁing membershiﬁs, increases the dispersiqn of
attitudes within any oné/@roup and will result in a'étimulus‘bgr change
in the attitudes of group memberé. Linkers, sueh a; bridgé! a#@_liaisons,
in effect comd to reflect attitudes that are a fune;ion of ail of the
" groups with which they recurrentlypfommunicate;-thus they are mor@ cosmo-
politan in conventional terms (?hafree, 1979; Régers, 1962), As such they
act as change agents that lmpell the proups of wgleh they are a member
to adopt attitodes that more closely reflect those of the entire hetwork.§ "

This 1g, 1in effect the classic opinion lzadership formulation stated in
a slightly different way (Katz & Lazarsreld, 195%),

Secondly, the notion of effective vs, extenéed networks (Epstedin,
léél;’Epste;n, 1971) 1s useful in understanding the emergence of
pa;ticular attitudes in networks.3 Effective net;orka are those which N

involve group type linkages; it is in these networks that group intluence

processes eome to the-fore, These processes aceelerate attitude

‘o,

. ‘5




change ér increase attitude stability. Th?y will be the primary sources of

| att1£ude formation for the individual. But there isn't a one to one
correspondence between effective and extended networks for all individuals
;1thin a system. Each network member communicates with a slightly
different clust;r of invividuals, These unique clusterings result in /
unique individual attitudes and as i?ch are a constant stimulus for change
within the network. But, individuals who do not have adcess to each o£her
in the extended network, have indirect influence througﬁ their effect on
others for which there 1s.direct contact (French, 1956)% Thus there is a
ripple effect of diminishing influence for attitudes frém anytone source,
As the information is communhcating through extended zoges, then the initial

| influence of the source is successively diminished by tge attitude formation

"'ﬁrocesses in each successive communicator, but if he 1siin a central poeition

(such as that of a liaison or ?pinion leadgr) hia 1nr1u$nce can be widespread
because of his direct lizkages to a number of individuals {n his first order

~zone (his direct cogtacts with other individuals):(Barnes, 1969),
" n addition, to direct personal communication in any soéial network,

~ at least in developed countries, there will also be mediated contact through

various mass medla chandels, that have a direct bearing on the stability of
at{dtudé formation and of attitude change in networks, I'he 1iterature has
traditionally defined these mediated linkageguas having unique properties,

~ when compared to direct linkages with other individuals, This 1s;the
tople of the next two sections, the impac} of mass media and group influence

l
on attitude formation in individuals, ﬁ«\%
g sl

-

THE EFFECTS OF COMFACT GROUPS ON ATTITUDE CHANGE

e of the predominant shibboleths of the current soeial Seienee




) ; literature 1§ that interpersonal channels have more of an effect on
(r\\\“\xﬁgttitude change than do mass media channels kchafee, 1979), In this
paper these interpersonal channels are conceptualized primarily in
terms of an individual's effective network, that is those direct
linkages that an individual has with others in his effective commiunica-
tion network.4 However, most definitions of groups in the small group
" . 1literature focus on the group qua group.5 That is they seek to define
the boundaries of memberships in collectivities, V?his approach to
definition makes it diffiéult to conceptualize the effects of m;ltible‘
group membership and the effects of recurring relationships with
individual's who may .not be in overlapping groups, Riley and Riley
- (1959) have s(gfested that a more fruitful definition of group, especially
in terms of the effects of messages on individuals, would be one grounded
or focused on the individuéi? This 1s the general ﬁpproach taken in this

paper when the focus is on an individual's effective communication network,

However, there 1s ample ecldspce that individuals value some of thelr

¥
§

communication contacts within this effective network more than othersg;
this in part reflects more conventional definitions of groups. An indiviul'
duals recurring relationships with others have a number of‘characteﬁiatics[

They reveal particular purposes or functions, they are charaeterizédﬁhy
. ™

different degrees of affiliation, and their 4re varylng degrees of
recognitions of "groupness" within the cgllectivity. - Thus, an individual

can be a member of a family unit that is high on all of these factorg

o

and he can alss similtaneously be a repular customer of a bar that will be

[ 4
relatively low on these factors. A group then can be defined more

conventionally as a collection of individuals bonded together by a certain
=

1u
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~degree of arfiliation who have a structure. of relationships betyeen them

/

-t

that enables them to accomplish collective and individual purposes,

1t 1s cdmﬁonly reé@gnized that multiple group membershipsvhave
important implications for an individual's béﬁé:;or (Ca{twright &
iahﬂer, 1968b; Killiun, 1952), That is each group will have unique
impact on the individual. To the degree that the groups correspond in their
'attitudea,or‘alternatively‘to the extent to which they are isaiated in, .
terms of salient<att1tudeé, then the individugl's attitudes should =
_correspond closely to the attitudes of groups of which he i1s a member
(Festinger ; Thibaut, }951; McKeachie, 193%2. But ffdthe<groupsft9
which he is a member differ in their communications regarding.a particular
attitude, then an individual's aftitude'will depart to a certain extent
from the prevalent attitude of d;y one group (Allport, 1963; Festinger, !/,
1950; Gerafd, 1954; Katz & Lazarsfeld, 1955; Raven, 1959).

In this sectiogl%gy variables will be identified that determine the
degree Oﬁx}ﬁfluence that a group has.on an individual's attitude. To this
end t;e small group influence literature will be reviewed., It must be
remembered that this literature eésentially reflects a compact network;
one that is isolated, or artificially fformed, with C@nmLﬂﬂatioﬁ f rom
@utéidé the group typically coﬁ%rolled by the experimentep. The final ' L
mathematica} model will extend the variables 1dentifi;d here to larger
social networks that represent the totality of the sources of eommunicatidh
eoncerning a particular attltude, |

A number\qf variébiés have been‘cited in the literature ac having a

determinative influence on the attitudes of individual group members,

.




for, then the result would be a much more elegant“and parsiﬁbniaua deserip-

‘éttitude'change in an individual. This vhriabléﬁhas been sugpested by

e

This 1ist of variablez is indeed so long;ghat incorporating all of these y

variables into one model would be cumbersome at best, especially when -

- additional variables related to outrroup sources ‘and attitudes themselves must

‘be incorporated in any model of the process, If the varliables that have been

identified in the literature could be integrated into a more general class
of variables, or variables at higher levels of abstraction, without

sacrificing their nature or the variance of the phenomenon they account o é' 7

o - ) EN . 4
tion @f'the'phenomenon. This sectisn will discuss three such variables--

- apprehengion, strength and valuation--that can subsume the major variables

that have been identified 4n the 1iterature as.representing the determinant °

R
influence of compact groups on attitude change, . .
4on . ) ; ) 2
Valuation refers to the extent to which the group fulfills an individual's

purposes and his affiliation needs, An indivigyal's valuation of group i .

* 1 5
‘membership, is determined 4& the beriefits he recelves, The greater the

benefits dr the group in terms of the fulfillment of individual purposes .

L]

‘and needs for affiiiati@n the greater the potential the group has to induce

Hovland, Janis, and Kelley (1953)_ among others (Dittes & Kelley, 1956;
Katz & Lazarsfeld, 1955; Kelley & Volkart, 1957; Klapper, 1960),

. . 4
*The following variableg, clited in the 1iterature as influencing group

members attitudes, appear to relate to the fulfillment of individual -
purposes and, hence, to the valuation of group memberghip: gsecurity
(Hovland, Janis & Kelley, 1953); reward (Allport, 19@ Cartwright & Lo

Zander, 1968 Endler, 19bbj Endler and !uj, 1967, Jackaun'& ~altzstein,1@58-
< '

t
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Kelley & Yolkg’iit,' 1952; 'Klapper','l?‘;’ﬁ; McKeachie, 1954; Riley & Riley,

1959); need for social approval {Jones % Tager, 1972; Moeller & Applezweig,
11957; Strickland % Crowne, 1%2)- motive satisfaction (Kelley & Volkart,

L ¥
1952); consonance of individual 1ocomotion with group locomo‘tlon ( Festinger,

N

. 1950) purpose (Blake & Mouton, 1961; estlnger, 1950 Katz & Laza ] 1d
- - 1955); prior experience with contingencies of reward (Endler & Marino (‘19'72
r . Jones & Tager, 19’72)- and incentive: to do well (Wyer, 1966) -

A number of variables have also been said to relate to aff‘iliation

-

N /ne/ed to be accepted (Argyle, 1957; Katz & Lazarsfeld, _195?); need).i‘or \

iz
AY

As -
acceptance (Wyer, 1966\, group belongingness (Cartwrl t, 1951; McKeachié,

1954); and gfoup 1denti£‘ication (McKeachie, 1954‘ slegei & Slegel 1957) /
. These addltlonﬁvarlables can be v1ewed as being a f‘unctlon of the
o E val*uation of group memoenship° ‘attraction to group (Back & Davis 1965'
. Blake & Mouton, 1%1 Bovard, 1953; Fauquler & Vlnacle,J.%A F‘estlnger R

Thibaut, 1951; Festinger et -ai 1952 Gerard, 1954; Jackson R Saltzsteln

1968; Katz & Lazarsfeld 1955; Kiesler, 1963 Kiesler& Corbin 1965;
AK1esler et a1 ., 1966; Wyer, 1966); cohesweness (Altman & Mcginnles, 1960;
Back, 1951; Back, et al., 1963; Downing, 1958; Festinger, et al., 1952; -

French, 1956; Kelley & /Volkart, 1952; Pott & Lott, 1961; Schacter, 1951;

integration (Feldma_n, 1973); f‘unctlonal integration (Feldman 1973);
o

A )

: committment to continue (Kiesler, et al., 1966);
and continuation of mexgbgrs@ (Gerard, 1961; Kiesler & Corbin, 1965). a1y

of thgse variables which relate to valuatiop, ‘have been found to affect

"attitude formation in groups.

(! friendshipTKatzp& Lazarsfeld,-1955; friendliness (Sh:yigvi)-group ]

Shaw, /ﬁﬂl; Witt & Zen, 1'97#7); fear of rejection (Raven, 1959); interpersonal -
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Apprehension S

Apﬁrehension représents the assignment of mean{ngs to previously

L

- undefined or raw eiperiences of objects, From the perspective of the

B AU . AR A

group Epprehension involves thd perceptions of an individual's attitude
toward a pafticular object. From the individual's perspective apprehension

represents the process by'which the individual determines the group's

“ éttitude toward &'particular object. The relative disparity between the

apprehended aptitudes has a determinant effect on the extent to which a
group can fnfiuenée aniiﬁdividdél'é é£titudes. MEmbe;;_;;;;Hggiégi;hfé iiiiiiiiiiiiiiii
ﬁerceive the group's attifude or the position the group wishes‘them to

adopt before they can feel thé need to éhange their atpitdae. The group

-in turn must be able to perceive the individual's attitude correctly so’

that it can direct ihfluence-gttempts at the individual. The issue of

private vs, public committmentito~the éttitude deals with the perception

of the group of the attitudes held by individuals. If the group can't

percéive that an individual holds a deviant att;tude, for whatever reason,

then it wq?'t be able to institute the mechanisms ahd tﬁe procésses that are -
designed to bring the individual in line. Ultimafely it is predicted tha£

the gréater the correspondénce between the group's and thé individual's

apprehendea attitudes the less the oxert pressure to uniformity. |

- Apprehension is a function of a number of variables that have been

cited in the literature as having a determinant influence on the attitudes

of individual group members, These variables appear to be subsumed by
apprehension:’ exposufe to sociél norm (Go}dberg, 1954 ; clarity of group
goals (Raven, 1959); clarity of group procedures (Raven, 1959); congruence6

(McKeachie, 1954); content7\tDittes & Kelley, 1956; Raven, 1959); perception

N ‘ ’
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. of other member's attitudes (Allport, 1962; Altman % McGinnies, 1960; .

Mouton, et a{if 1956); perceived group norm (McKeachie, 1954); public
vs. private cenmittment (Argyle,§1957; Asch, 1956; Blake & Mouton, 1961;
Cervin, et al., 1; Feshbach, 1967§'Hollandér & Wiliis, 1967; Kelley &
Vélkart, 1952; Mou%ﬁﬁj et al., 1956; Raven, 1954); selective perceptipn
ofacontenf~(Raven, 1959); conspicudh;ness (Witt & Sen, 1972); pressure

%o communicate (Simon & Guetzkow, 1955);§public attitude initiaily taken -

) A . 3
-Gerard, 1964; Blake & Mouton, 1961); perception of self as deviant

a

R e e
1968; Dittes & Kelley, 1956; Endler & Hoy, 1967; Graham, 1962; Hollander &

(Carter, et al., 1967); and perception of group movement to deviant -
N -

(individual's) position (Carter, et al., 19670.“* .

Strength
Strength refers to firmness with which an attitude is held. The

-

greater the strength with which an individual holds an attitude the less
tﬁe potential influence of the group. The greater the strength w&th wﬁich
a group ﬁolds,an attitude the more likely it is that’the group will be able
to;influénce an individual's attitude, Strength is gg}gﬁsi_}g\zféistance,
persuasibiiity, sal}ence; value of the éttitude, and the ?mportanéeiof'thé
attitude.

| One element of strength is the ﬁature of the stimutus; that is how
confident or sure is the group member of his judgment of the stimﬁihs? A
number of variables in the literatdre can be associated with this element;

« ‘ Y
the ambiguity of the stimulus (Allen & Crutchfield, 1963; Allen & Levine,

Willis, 1967; Luchins & Luchins, 1966; Shaw, 1971); nature of stimulus ~
(Asch, 1956; Blake & Mouton, 1961; Endler, 1965); confidence in opinion

(Brodbeck, 1956; Festinger, et al., 1952; Shaw, 1971); evidence (Gerard
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1954; Luchins & Luchins, 1966); familiarity with stimulus (for both the .

_group and the individual) (Myers & Arenson, 1968); experiende with task

(Edmonds, 1964); prior experienée with stimulus without group (Sherif,
1935); ability (Back, et al,, 1963); certainty of judggent (Boomer, 1959;
Edmonds, 1964; Graﬁam, 1962; Kelley & Lamb, 1957) ;* uncertainty (Deutéd‘y&
Gerard, 1955); perceived competence at task (Smith, 1961); number of
alternatives (Feldman & Goldfried, 1956; Witt & Sen, lGVZ);,low expecta-

>
tion of/;uccess (Crowne & Liverant, 1963); and difficulty of problem

(Edmonds, 1964). ) y/

. A number of varilables in the literature are associated with thé¢ strength
with which the group holds a particular attitude; group ceﬁsensu; (Edmonds,
1964); unanimously wrong majority (Asch,.1956); relevance (salience,of

attitude to group) (Cartwright, 1951, Cartwright & Zander, 1968; Klapper,

 1960; Schacter, 1951; Simon & Guetskow, 19’55); unanimity of group (Blake &

Mouton, 1964; Feldman & Goldfried, 1962; Hollander & Willis, 1956); presence
of dissenter (Allen & Levine, 1968; Gorfien 1964 ; Kiesler, et al,, 1966);

extent of prior uniform agreement of group (Hollander, et al., 1965); and

majority/minority structure (Cvetkovich & Baumgardner, 1973).

A number of variabléS-cited in the literature are associaf\d with the
strength with which an individual holds a particular attitude: al&}ent to
which group serves as frame of reference for individual (Sherir, 1935);

anchorage of opinion in other groups (Kiesler, 1962; Raven, 1959)}*enchorage

of opinion in group (Allport, 1962; Katz & Lazarsfeld, 1955; Gerard, 1954); -

importance of task to individual (Back & Davis, 1965); readiness to change
one's opinion (Festinger, et al., 1952); degree of internelizatioﬁL(Kelley :
& Volkart, 1952); receptivity (Simon & Guetskow, 1955); prior experience

with group (Rosenberg, 1961); involvement (Rule & Renner, 1968); reliance on

-y
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\chers for decision (Blake & Mouton, 1964); other person referents (Gerard’,

-
1954); and social reality (Festinger, 1950; Katz & Lazarsfeld, 1955).

Summary .
In this secﬂgon the small group influence 1iterature has been
reviewed to isolate key variables that affect attitude change in
pmembers,of compact groups.. Three variables--apprehension, strength ‘and’

valuationh-appear to subsume a large number of variables that have been

citpd in the literature to efplain the relationship between group Processes

and group member attitude change. But oubgroup message sources can still

hd

have an effect on attitude formation, in some instances even a determinent
effect, ‘In the next section the mediating role of groups on gutside
messages will be discusged in more detail,-with special emphasis'on the
situatiqns in which these out-group messages\can have important éffects

on attitude formation.

J

THE DIFFERENTIAL EFFECTS OF GROUP AND OF OUT-GROUP COMMUNICATION
IN INDUCING ATTITUDE CHANGE

-

" While the small group literature typically focuses on compact groups
that are in essence closed systems, the mass media‘ and diffusioé fiterature
are concerned with the effects of out-g/gup messages oOn social groupings
In fact, the relationships between and the interactions within mass media
audiences are crucial for anj explanation of mass media effects (Johnson,
1976; Salomon & bohen, 1978; Schramm, 1971). Four assertions about the
‘characteristics of mass media audiences are commonly accepted today by
mass media researchers. One, individuals in a mass media audience are
members of networks'of primary and secondary groupings (Bauer, 1960;

Corner, 1979; DeFleur & Ball-Rokeach, 1975; Friedson, 1953a; Johnstone, 1974; ¢




*,»v Katz, 1957; Katcz & Lazarsfeld 1955' Klapper, 1957; hiley & Flowermen, 1951;
Riley & Riley, 1959 Trohldahl, 1966; Wright, 1959), Two, these networks
influence the opinion of individuals (Back, 1963; Baur, 1960; DeFleur'&‘
Larseng 1958; Friedson, 1953b; Johnstone & Katz, 1957; Katz & Lazarsfeld,
1955; Riley & Flowernan, 1951; Riley & Riley, 1959; 'wright,‘ 1959), Three,
. at the moment of exposure to mass media individuals in the audience are
>> ofgenuﬁarticipating in group experiencec (Back, 1963; Friedson, 1953b;
Riley % Flowerman, 1951; Wright, 1959). Four, at times the social network
that an individual is embedded in gives him access to mass communications
which he does not experience directly (DeFleur & Ball-Rokeach, 1975;
i Katz, 1957 Katz & Laihrsfeld 1955 Riley & Flowerman, 1951; Rogers,
1962 Wright, 1959). . All these assertionn recognize that it is
—_— impractical to characterize the audience as an aéamistic\naés cf 1solated
individuals,.conversely any understanding of attitude chenge dn 90c1;1'

networks also must take cognizance'of the role of mass media sources, : !
- N— T

It is generally accepted that mass media and group (or interpersonal)

o ' channels have different noles in inducing attitude change. While their
effects may be different, they can act together to form attitudes that
are commcnly<;ought~(ﬂogers, 1962). However, the pcnential-effectsyof
groups mitigates against the mass mqgigﬂhaving a direct and immediate effect
on the attitudes of individuals when\there are conflicting messages about e .
the same attitude for "the effectiveness of the mass communicative act,

& depends in determinablé‘iéyé‘6ﬁ”£hé”dé§}éé;£6’Gﬁiéh'ﬁhé"ﬁédia ane 1linked
to interpersonal networks and the characteristics of those networks"
(DeFleur & Larsen, 1958)¢

| | "In sum, the weight of enyirical evidence favours a view of media

use as frequently accompanied by personal ccntact with others and subject
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to group norms and sanctions" (McQuail, 1969 561, “y

'

* Ordinarily, he (the audience mgmber) is a member of a

- network of primary and secondary groupings--his family,
friendship groups, occupational circles, and so on--
which influence his opinlons and attitudes. Inevitably,
they affect the way in which he 1s exposed to mass
communication, how he interprets or reacts to specifie
communication, and the extent to which he will or can
modify his behavior in compliance with the message”
(Wright, 1959; *50).

In general, the mass media 11iterature has %raditionally 1déntified .
3ix factors that differentiate interperéonal from mass medla channels

of cammuﬁicatjon concerning their relative effects on éiﬁi%udegéhﬁnge.

v s
:One, the flow of messages from mass media sources is primarily orne way,

/

with 1ittle opportunity for immediate feedback or changes in messagés
depending on thé«reactions‘of receivers (Lazarsfeld, Berelson, & Gaudpt,
1948; Rogers, 19§?; Schramm, 1973; Westley & MacLean, 1955), For example,

a group can increase the number of messages concerning the salient

attitude oncefit apprehends that a member is wavering., One ?f the

commonly notedwphencmena of “group iife i3 the increasgg number of

mesgages gent to a deviant after his deviancy i; detecﬁed (Befkovitz.&
Hoﬁard, 1959; Fq;tinger, et al., 1952).\ Two, interpersgnal channéis are
inherentlj mare éépable of overcoming seiectivg proceséeS°(Rogersi«i962;
Schram, i§73; Westley&& MacLean, 1955). In addition, a number of

empiriéal studies demonstrate that out-group meséages that members attend

to are often determined implicitly or explicitly by thelr group (Atkin,

1972; Johnstone, 19743 Riley & Flowerman, 1951; Riley & Riley, 1951), —— -
As DeFleur and Larsen (1958) have noted "his positi?SJSSd functioning in the

social network of his community will condition what he hears and from ,

whom" (p. 272), Three, mass media messages are interposed between

gource and receiver, thus fewer genses are used in apprehending the ‘

o 19
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messege, reducing?-obabilities of receptic‘:;n (ilogers, 1962; ScMgpun, 1973;
Westley & MacLean), 1955). _Fourth, interpersonal channel allow for a :

b greater p.o sibili:y of influence; since they are both immediate and’
personal, u{ore trust i»s iikely to be glven the sourc\e (Lazdarsfeld,
Berelson, & Gaudet, 1928). Fifth, perzzuasion can occur without con-
viction, that is\a\ person may engage #n the advocated activity, even

though he doesn't feel strongly about 1t, merely to plegse the other

party (Laza;si‘_@, Berelson, &.Gaudet, 1948), Sixth, interper onal cha.nnas ‘)’

{nvolve more homophilous communicgtors, increasing the probability of megsage !

reception ard‘unde?standiné;(Chaffee, BV?; Rc;gera, 1962; Westley & Maclﬁan,

195510 ’

In spite of all of these factors, the mass media can still act in \‘

a mmber of ways to change individual attitudes iFirst by delivering

measag?s\simultaneously to all group membem mass n;edia c%n act to change ‘

the climate of opinion in an entirwoup, however slowly land imperceptably.
Second, constantw‘exposnre involving repeated sending of. the Same measage ‘
to individuals can gradually result in changed attitudes (Lang & Lang, -
1962). This i3 —cﬁe of the devicesﬁthrough which the mass media can

o maintain a deviant in the face of group pressures, in effect 1t can
proviir» the membeéi an anchor for the attitude outside of the group. Third,

relatedly the mass media may serve to reinforce attitudes of entire gr®ups,

'

s

anci thus of individuals within them (Back, 1963; Lang & Lang, 1972; MgQuail,

T 7 7T T1969; Silvey, 1970). Fourth, the mass media may serva to Cryatall\i‘ze

k ]
‘opinions (Back, 1963; Lang & Lang, 1972); compglling individuels to become
cognié@“ﬂ‘»—attitudes of which they were only vagﬁely aware,
' (4

X‘

\
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Perhaps the most important role of masg communication in:attitudér

formaticn is the provision of information from an expert, credible source
on toples that either are novel or for whidh the -group serves as an ‘
inadequate source (Chaffee, 1979)., Woelfel et al. (1930) maintain that

the amount Pf information that an individual possesses relevant to a ””‘

particular attitude is crucial in determining the impact of messages

in indueing attitude change. The more information an individual has
concerning a particular attitude, the more resistaqt he will be td
attitude change This is reflected in the cgmnon finding of political
behavior studies that individuals who have a great deal of accutulated

information dre unlikely to change their attitudes during political

dcampaigns, but ‘those individuals who are exposed to novel information are

likely to change their positions (Sears, 1969). This is also seen in
the strength ofvweak ties notion often discussed in‘diffusiOn“researgh
IChaffee, 1979; Rogers &“Argavala-ﬂogers, 1976)2I\Endividuals who arei
homophilous constantly talk about tmportantuissues, and in a compact
network they come t? reflect stable Edmmon attitudes, Thus dhan%e ig"
unli%ely to be stimulated within a group; however, hetersphilous sources
can result in change because of their differing perspectives This 1is
most likely to be true whenl an individual is confronting a risky,

important decision that is relatively novel (Chaffee, 1979), In this

wsituqtion mass media channels will be sought out that are credible and

expert. If the information is not something recurrently discussed by

the groups, this novel information can result in significant change in .

>

individuals.

- In summary, mass media 1is often held to be important in the provision

«

of information and content (Chaffee, L979), but group channels are seen -

2i "
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to be the most effective in inducing immediate and direct attitude char
(Katz, 1960; Rogers, 1962; Wright, 1959).

Formal media will iﬁfluence mainly by representation

or by indirect attraction, that 1s, by what they tell.
. People, howevey, cal} induce each other to to a variety

of activitiems sult of their interpersonal rela-

. tions and thus their influence gogs far beyond the
. content of their communications. (Katz & Lazarsfeld,
1955)

SUMMATION OF PDSSIBLE SOURCES OF COMMUNICATION RELATED TO A
PARTICULAR ATTITUDE

.

> B Figgre 2 containg a graphical'representation of an effective‘netwprk
‘for focal person A, This pape;ﬂg;stulates, based on the 1ft;ia£ure,
that A's attitudes will be a function of all his communication about tﬁe
attitude in his effective network. These direct linkages with other
sotrcés can be initiated by otﬁers in the network or ﬁy the focal person,
| Most previous formulations of attitude change in human ccmmunicatioﬁ
networks have focused on perSuasive attempts directed at the 1ndi§1dual
but it is Just as likely that linkages 1111 be 1nit1ated by the individual
(Chaffee, 1979). This seeking of :information from his effective network
‘Apis in part a function of accessibility, but it also depends on the uses
and gratifications that an individual accrues from gsing particular )
sou}ces, which for the group relates to valuation and for the media relates
t&'the%ianovelty end creditility,
) I&mggg geﬁerally been maintained’;hat‘group‘sources, because of their
, homophily and interpersonal influence will be the most determinant in
inducing attitudé change. The valuation, strength, and'apprehension

variables reflect the interpersonal influence of groups. Thus in the

4
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= example the individual's linkages with G,, ,, ,, fghlly membersf and
| Ggr mr gy & é, members of his work team, wquld'pggbably have thah

greatest impact on’A. The mmmuﬂi%f communication directed at

the individual because of tﬁé“fg;;rring and redundant nature of thea; \\

linkages should also be greater resulting in more’ influence as well,

However, all members of the family have linkages to Mj, which could

result in this group as a whole changing their attitudes in the ‘“

direction of this source, -

Gy links A to an extended network of individuals to which he

doesn't have direct ties, G;'s attitude is a functioa of his communi-

cation with the members of this extended network; thus the members of
» the extendedknetwork iﬂhirectly influence A through hiﬁ. But because o

there is only one communication linkage with this extended network, \\\
U au%‘at isn't reinforced with othea Yies in an immediate grouping of

which A is a part, Qs's influence should be less than that‘ot the

more compact groups of which A is a member,

A also has direct and indirect ties to sources not mediated by compact

groups in his extended network. A has an indirect linkage to M,, a print

media source, through GB' Thls is the élasstc example of the two-step

flow of information from the media discussed ,‘G{ $rinion leadership

studles. A also has a direct linkage with M_, a public affairs radio

3
.program, to which mo ona else in his effective and extended network has

ialink? The impabt"df'these out-group cammunication sources will‘depénd"‘“"“”j;‘”““
~ on the extent to which they provide A wtth novel, exﬁert, or credible
information (Chaffee, 1979), sinca they don't have the same degree of

. interpersonal influence as the gfoup sources,
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The attitpffes that A will come to develop are a function thep of all these
communication linkages. This is a relatively simple example, containing the

major type=g of sources that have been identified in several literatures..

However, natural effective and extended networks are likely to be much

“*‘mOre complex. Thus conventional means of deséribing the effects of various

&

‘sources, became very cumbersome when 'a holistic view ofvattitude change 1is
sought:‘ The remainder of the paper will focus on the development of a A
- mathematical model fhat captures the impact of the variables that have beén
identified in several diverse literafures. The model synthesizes the effects
of these sources in a 4 V parsimonious fashion that permits a more
complete specification of the nature of attitude change in natural human

K

~communication networks,

DISCREPANCY MODELS OF ATTITUDE CHANGE

-

For the purposes of this-paper an attitude represents a cognitive
orientation toward an object thaﬁ\serves to differentiate 1t *from other

objects. The focus here is exclusively on attitudes; neither-the behatioral
or psychological cpncamitqpts d ' of attitude change
will be extensively examin;d. Thus the main theme of thyd paper is the
change in orien#ation toward objects in individuals 1ndpced by communication
with group and’out-group sources. The matheﬁatical model that will be
developed in the next section is based on a partiqular class of attitude
change models-discrepancy models (proportional change or contrast)-that
have received empirical support,andﬁthat ﬁave traditionall& been used to ’
examine attitude change in human communication networks.

The basic notion underlying contrast models is very simple. They

assume that.attitude change will be some function of® the discrepancy

24




between the initial‘attitudes of two communicé% rs. As individuals
comunicate over time about a specifiec attitude?‘iheir:attitudé will
change by some function, usually.proﬁbrtional¥y, of the'initia}
distance between them. This movemqnt vill'bggln the direction éf
attitude held by the source of the message‘;Abeléon, 1964). Thus
attitude change is primafily a fﬁnction(of the initial attitudes of
the communicators and their rates of communication, For example, |
Abelson (19643 143) uses thehiollowing expression for his.discrepancy _j:
model: = : S, -~ i
By (xg) =k (xy-xy), with k> 0 . (1)

where ZSJ = change in 1i's attitude following contact with

absuts 1t,
It B

J

k=a persbnality constant, ,
'
A number of empirical studies have demonstrated support for this model
Aronsoh, et al., 1962; Cohen, 1959; Fisher & Lubin, 1958; Goldberg, 1954;
). Discrepancy models of attitude change have been used in a number

theoretical formulations of influence processes and attitude change

in communication networks (Abelson, 1964; French, 1956; Taylor, 1968).
inf'luence 1iterature (Festinger, 1950; Festinger, et al., 1952; Festinger

|

The pfedictions of these models are also reflected in the small group “ ‘
|

\

|

, . |
The very elegance and simplicity of the discrepancy model has
raised doubts abouf its ef“icacy;9 but, given slightly different |
|

assumptions, it can be used as a basis for more complicated models, One

such"formulatlon is the assimulation-contrast modél, or gocial judpment

L 4
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model (Sherif & Hovland, 1961; Sherif, et al., 1965), There has bedn some
"empiric&l support for gsocial Jjudgment modela (Dérfaga, 1972; Fauquienp & Vinachet
. | 1964;q;psko, 19611’Kie51er, et al., 1969; Nemeth & Markowski, 1972; Rules & .~
- Renner,'1968 Zolman et al., 1960). Social Judgment approechea postulate ' } .
that the initial distance betweenelwo communicators is the determining = « N
™ factor in eventual attitude change. If the discrepancy 15 too great

there will be a baomeraﬁg effect, and the attitudes of thé int.rattants will ,“v

grow further apart 10 The clogser the imitial attitudes, . the more 1ikeiy it |

is that they will be seen as essentially similar and agsimilated, The main

thrust of this paper’will be towards the d{decrepancy modfl %erause of ita

greater elegance but the tenents of social judgment madels caﬂ be incorporated

\\_\ #

\
\
|
|
\
|
in the final-mathematical model that will be developed. o
v ’ : . '
. Another modification of discrepancy models 1s the accumulated information
: |
model, It hypothesizes that there is an inverae relationahip between the ‘
|
|

amount of i{nformation’ possessed concerning a particular attitude and the degree

of change after communication related to it (Saltiel & Woelfel, 1q7)) Thus .
the accumulated information that an. individual possesses acts tO'aecelerate
or aampen the rate of change based on the discrepuncy between source and
receiver.i In Saltiel & Woelfel's (1975) formulation‘ef thie’discrepancy” ‘kkej .
model k in Abelaoh's model 1is replaced.bycx, a constant of proﬁbrtienality ‘
g tﬁat depends on the diserepancy of the belief value copmunicated and tgg
original belief held by the receiver When this parameter refiecta tﬁe

accumulated information of the receiver it takes the following Corm{ ‘ ) -

/} "Where. N equala the number of messages ever received on a tople. Danes f

et al. (1978) note that the nimber of messages recelved 1s often urknowri, -
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so they use a modified discrepancy model that incorporates information

I

as a continuous variable:

by = (M) /(1 1) ®

o

Wheretho represents the initial belief of the receiver, M represents the
attitude advocated by a mass media message and ie is the receiver's level

of informationaat the time of the message,- Danes et al (1978) found “4
that this addition to the'discrepancy:medel resulted in an enhanced ?it

ira e

of ‘i1t to belief change following exposure to a mass media message. This

formulation also appears to be evidenced in research‘related to attituhe .‘
change during political campaigns (éears,_1969) and ‘the strength of weak
ties notion of diffusion research (Rogers & Argawala-Regers, 1976).

‘final mathematical model can be couched both in the traditional.discrepagcy -
’formuiation, which is more parsimonious, or in the accumulated information

' ’ ’ / PR i

/’//’ modification, - <

¢ ‘ ¥
A MATHEMATICAI MODEL OF ATTITUDEWCHANGE IN '
HUMAN COMMUNICATION NETWORKS . |
Now that the relevant literature’has been reviewed the, foundation has
bee; laid for thegpresentation of mathematical modé€ls of attitude change in
-, bhuman communication networks The final modek presented’in this section are
derived primarily f'rom the work of French (1956) Abelson (1964), and Taylor
(1968). French's model is the most primltive of the) three mathetatically,
but the essential assumptions, variables, and predic ions of his model are
quite similar to those of Abelson and Taylor. Abelson s model is quite o -
sophisticated mathematically and his origgnal article details the effects
of the use of different variables and‘assumptioﬁé}——Taylorts model is also

quite sophisticated, he extends Abelson's model of change in human communi-
- ; ,

i

cation networks to imelude the effects'of out-group messages on attitude'
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change. 1In this section the general form of these three models will be
discussed. 'However, because of space limitations, the mathematical
u derivations of the models and their mathematical implications”won't l
be detailed. The interested reader should consult the original works of -
these theorists for extended treatments of their models., Once these
- models are presented then several versions of a new mode1 , “incorporating
the paraneters deVeloped in the preceding literature reviews will be
developed. The/lmplications of the incorporation of these new perameters, .
-which reflect more closely the smali group and mass media literatures,

"
will then be discussed. _ ~

French's Theory of Social Power

French (1956) advances what he terms a formal theory of social power
for compact groups. However, his theory is really concerned with}the manner
in which groups can, influence the opinions of their members, It postulates
that the influence process is a function of power re1ationspips, communica-
tion networks, and the distribution of opinions that exist in a group.

., Most of his ideas are extended and refined in the models presented in this
section. French assumes a discrepancy model of attitude change, where the
change in two individual's attitudes, given that they a ommunicating

— with eaeh other -concerning the- opinion; is -some eonstant«fraction of the- -* - — = .
distance between them, Thus-"if the amount of influence attempted is
held constant, the amount of change in the inducee increases with the
increasing size of the discrepancy" (French, 1956' 184). French also -
Jadvances a number of theorems concerning theveventual state og‘a group's |

attitudes given various initial distributions of attitudes and communication .

" patterns., He“postulates that given a completely connected group,'the

i &

} 3
i




.matrix, Abelson predicts that eventually all of the individuals il‘l\v
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group will eventually come to hold an attitude at a common equilibrium
level equivalent to the arithmetic mean of the initial opiniong. ‘The
more completely connected the group, the“faster this equilibrium
level willibevreached. «<n a weakly connected group, the group will
not reaéh a common attitude unless very'special circumstances exist.
Abeison's Model of Attitude Change in Humen Communication NetwSYtks

Abelson (1964) presents an extension of the early work onFrench
that is supported by the empirical findings related to the discrepancy
model of attitude change. Abelson's ‘model is concegned with "the
distribution of attitudes under the impact of social influepce précgsses"
(Abelgon, 1964: 142). The model assumes an unidimensional!! continuum -
of attitudes towards some issue. X aﬂh X, denote the positions of ‘
cammunicators'plong this attitude éontinuum. "For a single conta;t
between two individuals, the simplist assumption is that each member
chahges his att%tude position toward the othér by some constant fraction
of the distance between them" (Abelson, 1964: 143). This is the
assumption that Abelson makes. The model \ rconsiders
the inflbencé of all tﬁose individuals who communicate with x inann x n
QQQEA;; ;;t;;f;\;ill‘é;;é’tgéﬁ;liqtg;<;;me attitude“—in ; iifg;sé‘ne oik
their will be bimodal or multimodal equilibriums dependant on the initial
distributions of attitudes and rates of contact.

The following basic model sums over all individuals j and ylelds the

~ net rate of change of X, (an attitude x)}

r b :ffE L ( ) (4)
. = k a. X, - X 4
3t 3 ij 3 i’ .
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where k=a peréonality constant

aid = the rate of contacts.

This isjthe simplest version of Abelson's model. Abelson also discusses &'
;Hnumber'of extensions of his model including: ' the effects of assuming |
differential personality constants1based on the relative persuasibility
and persuasiven&gs of‘the dyad, the effects of différential contact rates
based on prior cammunigations; and thefeffeéts of contacts with e7ogenqus

individuals.

Taylor's Extension of Abelson's Model to Include Out-Group Communication
Sources ) :

Taylor (1968) extends Abelson's basic model to include the effects of

=1

messages sent from outside the network. The only changé.that Taylor mak§k -

'#n ‘Abelson's model of group influence is in aij' aij to Taylor reflects \\‘
e 7 ,
: i

the rate of contacts concegning persuasion attempts (aij) and a personality

constant (kij) related to ﬁersuasibility: .
®

*

85y = kij 843 ) o - (5)

This causes no substantive change, the mathematical expression for the model

e —becomes: - — - - . . .. . o .o - e 2
dxj , n
= s W B ©
4t Tohinconporate the effects‘Bf oﬁt group_communicﬁtion sources, specifically

' the mass media, Taylor makes the following additions to the model:

> f dxi ‘,‘ ‘ n

m
—_ z = bi (s -x;)  (7)
at j(#i)=1 1

Byy (g - %)+ 5
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“where bik’ analogously to aij’ is the product of the personality constant ‘_///f”
and the rate of contact with source Sy. .Sy is the position of the source

-,of the outside message of the unidimensional attitudevcontinuum.s In the;

' trivial.case where s, = 0 for all k the effects of the<model are the

ame)as those for Abelson s model that is if there is a conpact networkc
eventually everyone comes ‘to hold the game attitudea In -the other\cases .
of the model equilibrium points, or stable attitude distributions, can
.‘be reached “but their nature depends on the distributions of initial atti udes
amorg the sources, Taylor extends this model to. include assumptions based

on social judgment models and to include varlable rates of interaction,

The Abelson and Taylor models very elegantly account ‘for the g

,structural properties of networks, including differentiation integration
composition the effects of multiple éroup membership, and effective vS.

: extended networks.li2 They are empirically grounded_in the findings of "

4

"‘2:various studies relatfd to discrepancy mode1s and can be extended to

social Judgment perspectives. 13 The Taylor model specifically recognizes - -
the differences between group and mass media sources bywincorporating two

| seperate expressions for them. .The parameter.k specifically includes
psychological factors,vsimflar to Anderson's (1971) concept'of veight.

The models also explicitly ellow for reciprocal influence among pairs of

~ conmunicaterg, However, the models are still to optimistic in their
"predictions of equilibrium points in human compunication networks. A
number.of.organizational studies (Danowski, 1974; Danowski & Farace, 1é74;

: Lawrence & Lorsch, "1967- Payne & Mansfield 1973)‘and observations from
other social settings suggest that there are natural forces that compel

groupings within social networks to adopt multimodal distributions of

f -
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relatively stable attitudes, to account for these observed regularities
it 1s necessary to incorporate several new parameters reflecting group,
mass media, and accumulated information perspectives in a revised model

- r
based on French, Abelson, and Taylor's original work.

The Final Mathematical Models

There are three classes of group influence variables that need to be

-

e

included in. the model if the determinant influence of grouEg in attitude
formation ;é to be accounted ;;r: strength, valuation, and apprehension.
The psychological strength with which an attitude is held in already
inclﬁded in parameter L of Abelson's and Taylor'é‘model. To more closely
reflect the influence of groups a new parameter, s, will be added to their
models. The equation for this new parameter takes the following form:

kn ‘
’ oy - kL (8)

i

where n = the’ salience of the attitude to the group.

k

4 = resistance of the group member to attitude change
(including Anderson's (1971) variable of weight).

§

kJ = interpersonal 1€f1uence of group member
Thus for this hew parameter sij' the more sa}ient the attitu@e to the
~ group and the greater.a member's interpersonal influence, the more likely

it is that a group will overcome any resistance by the focal person, This

= — — [ A

- 1s supported by the group influence literature reviewed earlier,

Unlike Taylor, the rafe of contact (aij)’ as. in Abelson's equation‘(a),
is separated from k and sij' Since these models build on ?elationshipg
betwéen pairs of individuals, much like network analysis is based on dyadic

communication linkages, group eff%cts are represented by the relative
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influence of individual members., But there is a cumulative effect for
P4

13 and siJ (and later(viJ). Groups are

characterized by the recurring linkgges they have with individuals in

groups associated with both a

the network thus -their increased relative contact and the cumulative
effect of thefr individual strengths, will increase the group's i;fluence
on the individual,  over other more isolated linkages in the network,

Thus in a large, compact group the eumulative value of (siJ . aiJ)

would be relatively high, and in a small'diffuse group the cumulative
value would be relatively low., 1In addition, if a group had an unstable '
‘distribution of attitudes, then the effects of group members wculd be
reduced since group members would be advocating different positions for
the focal person., In this situation the focal person's‘attitude would
reflect some function of allvhis contacts with gnoup members., In general,
the ultimate effect of s1J and a1J is to considerably accelerate attitude
change in the direction of positions advocated by groups. Thus these
parametezg more closely represent the. impact of groqn influence processes,
as reflected in the preceding literature review, than;Anelson's and Taylor's
original k., The ultimate effect o) e® parameter 1s to increase the
probability of multimodal distfibutions of attitudes in all save the most

A ) ,

diffuse social networks. / .~ T

The inclusion of the Xéluation of\group membership will require a
new parameter v, This paﬁhmeter w11l indicate the extent to which all
) individuals in a network #alue their relationships :ith every other member.
Naturally individuals who‘a;e/members of groups will receive higher values
on this parameter than other individuals, this increased weight for

compact groups 1is also reflected in the ayj parameter, since increased

O
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contacts add increasing weight to it for any pair. The valuation parameter ~

§;\; funct@on of both the extent to which a group me@b;r,fulfi}ls a
members affiliation needs (h) And the extent to which a member of his
effe;tive network fulfills an individual's ﬁurposes (p). Thus the
expression for valuation-&6f sources in an individuals effective network

becomes: .

\ LY e (h-j_J + Pyy - hi,jpij) ‘ (9) ‘
The -hp term in equation 9 controls for the interaction between these two

variables, Now if the newly formulated siJ and v1J

aj j, the result is a new parameter cyj that indicates the effect size of ,

are multiplied with

" the proportional change, given a certain discrepancy. Thus Abelson's basic

model is transfonmed to:

4
{

. dyxy
dt

ay4 s1J Vi (xJTii ='c1J (xJ-xi) (10) i

* In the trivial case when 845 OT h and p = 0, there will bé no 1pf1uence: N
The greater the extent to which an individual fulfills anothers purposes
and affiliation needs the greater will be the attitude change gssociated
with communication between this pair of. individuals, Thus this parameter .

increagses the possibilities for diffuse networks with multiple equilibrium

L s R

L AJVpdtnts; since’thése”grbuﬁ;iﬁf1Uenbé”Vé§iéblésd;fémQgr}ﬂlikely to vary
throughout the network. ; oot
One further change is required in Taylor's final model (equation 7)
to reflect our earlief discussion of the small groﬁf influence anq.mass
ciﬁmunication literature, Taylor's by should be changed to include

within its personality constant a variable reflecting the valuation of the
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media. The review of the mass communication literature suggested that
individuals will seek out expert, highl& credible sources, especially
when they are con#rontel with a risky, salient decision, This.factor
can increase the impact of the media, thus bik comes to reflect the
credibility of the mass media as an expert source. J
The preceding l1iterature review suggests three versions of a
‘mathematical model describing attitude change in social networks: one
reflecting the aépxehension variables and assimilation-contrast models,
another reflecting the’modifications of Abelson and Taylor's basié model,
and the third incorporating accumulated information. Perhaps the best
approach to the apprehension va;iable ié to change the deaning*of the x's
in the modified Abelson and Taylor model to reflect the perceived.attitude
of the source, rather than his actual attitude. It is well known that
people's positions on issueé are distorted perceptuall& by others, thisx
18 reflected in the homophily notion in diffusion research, Individuals
can also conciously or unconciously not communicate }heir attitudes
(Chafee, 1979). In addition, assimilation-contrast views of attitude
éﬁange‘note that individuals often will perce{;e others as having
essentially similar attitudes to their own, thus they do not detect >
- the-true discrepancy- between t@gmselves,gnh.another comnunicator. As
a result no attitude éﬁange is 1ikely to occur, since there 1s no

detectable discrepancy between the two individuals attitudes., Thus in,

the following model x' and ' denote the perceived attitude of the other, L)

party rather than the actual attitﬁde:

dxyq . n a ( . ) %E ( ' )
= ) c b ¢ - X, )+ b (8, - )
“at J(;i)ﬂ I S A

-(11)
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This model is the most Wkely to result in pools of very disparate attithdeé
throughout the network.
The expression for the modified Abelson and Taylor models incorporating

the proceeding changes and measuring the actual attitudes of individuals

becomes : . .
™ ;. ( ) E ( ) (1)
= ‘g Xy - X + - b 8; =X 12
LAt \\JA(?{i):«l ! J 1 k=1 ik : 1

This modei is the most likely of the three to result in equilibrium points
and stable distributions of attitudes, but télre are still increasing
possibilities in this modified version for multimodal distributions of
attitudes. | g .

Following Danes et al. (1978) the complete expreésion for the model that

{ncludes aceumilated 1nformation is:

dx n X, - X ’ m - Sy -
._i = & ciJ J—i ‘+ = bik i (13)
at. J(#1)=1 1o+ 4y k=1 , 1+ iy

This model accounts for the observed importance -of novel information in both
political campaigns and diffusion reséarch. It also takes into consideration
the value of uncertainty reduction and those aspects of apprehenéion that
relate to certainty and familiarity with the stimulus: Naturaliy thisymodel
could also feflect peréeivea rathér than actuai attitudes of the source, o
This model makes it more difficult to reach a common equilibrium point of
attitudes for the entire network, but it should be‘morellikely than the
apprehension model to result in stable attitude distributions throughout

the entire network. The model reflécts the importance of compact groups,

or an 1ndividual's exteﬁhed network, since these recurring relationships with

others are most likely to contribute to an individual's informstion base,
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which is going to determine the capacity of messages fo affect a cﬁfnge.
Summary kQ\\

The three different versions of the final mathematical model of the
effects of group and out-group cammunication on attitude.change in human
communication networks all ;antitute elegant, - A
‘ . descriptions of the phenomenon. The empirical findings in
this area necessitate -that any model that attempts to acéufatély describe
the phenomenon be mathematical. It is only through mathematical
descriptions that the direct impact of effective networks and mass communication,
and the indirect effects of extended networks can be systematically represented.
The final models describe the process by ﬁhich attitude change in humén
) communication networks is a function of an unlimited number of combination?
) of steps and sources, including reciprocal influence. Influence in the
model can flow directly, it can be filteréd'through others and it can come
from a number of sources., The ﬁodels can account for or describe the outcomes-
of any conceivable combination of group and out-group sources of influence,
including differential values for the parameters for every pair in the network.
It states explicitly the mechanisms by which groups exercise infiuence over
their members and also providéé an explanation for the observed 'pooling'
of attitudes in any large social system, In fact, any schema that describes
aggregate attitudes' change, without taking cognizﬁnce of the divergence of
attitudes in any large system, is repeating }heifallacies of early mass media
theo£les of treating }arge collectdivities as 1solated individuals, without

) L
the social ties that have determinant effects on attitude change,




SUMMARY AND IMPLICATIONS

The early sections of the paper {solated key variables that influence
attitude change in social networks from the relevant network'analysis,
small group influence, mass media, and attitude chanée literatures,
The review of the group literature identifiéd three key variables-
valuation, sfrength, and apprehension - that have been found to
relgte to attitude change in compact groups in a number of settings.
A comparison of the eﬁtsctg of masé media and of group sources of communi-
cation indicated thaf_ése former was primarily associated with the provision
of credible; novel information and the later was érimarily assoclated with
group influenceoprocesses. The literature has identified sufficient |
differences in the nature of group and out-group sources to justify
separating expresdions for their effect in anxfmodel of %he procifi/that
is developed. A selective review of the attitude charge literafﬁre isolated

three key {ables-rate of contact, accumulated information, and the

en the initial attituﬂesuof two communicators - that i

g
v

discrepancy bet

appear to ne attitude change in social networks,
\ ‘ » ‘
hese variables were included in mathematical models which make

possible greater precision in the analysis of this process. They incorporate

effects of group and mass media sources, a weakness in most previous
models; they can be examined over multiple points in time; they can examine

all possible combinations of sources and of channels of influences; and

finally, they allow for gréater precision in estimation, prediction and analysis

of effects, The models include implicitly or explicitly, all of the major

]
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/
variables that have been identified in the literature reviews.

Implications for Small Group Studies -

Most of the literature related to smalltéroups igoores ﬁhe possible
ramifications of out-group communicatioﬁ for attitude‘change\among.gioup
members, Communicatiqn,fram outside of3the group may providg the'ante-f“
cedent cond}tions that detérmine deviancy\amegg\group‘members; that can#
maintain a deviant in the face of group pressurég\fb*uniformity; and that,
further, can change the norms of the group as a whole eigﬁer through
simulataneous transmission to all the group members through the mass
media orwthrough etpoéﬁre to information from exfended”networks of indivi-- .
duals. In fact, individuals ih groups may not talk about attitudes that
they develop that aren't salient to the group, this necessarily limits
group influence. It has aiso been noted that members of social groupings do hot
pass on information from the mass media to the group as a whole that they assuﬁe
everyone is aware of (Chaffee, 1979). Thus it is quite conceivable that
groups and the mass media perform éiffer;;tial functions in their communica-
tion, with the group's communication related to one'set_of issues and
relatedly determining the selection of mass media channels concerning them
and the mass media providihg group members information that the group can't
provide, and thus primarily determining attitudes related to these issues,
1t is only when an individual is subject to conflic£ing iﬁformation from "
group and mass media sources that the variaﬁles of strength, apprehension,
and ; valuation, are likely to play a determinant role in
giving supremacy to group influence. “ |

1ications fo ﬁss edla Diffuyssion

\

. The primary advantage of this approach over traditional mass media

formulatioris is that it overcomes their artificlel, and at times arbitrary,




conceptualizations of the process, &Attitude change in soeial networks’
that results from mass media is in actuality a multiple-step process

: (Rogers 1973) in which the influence of individuals is relative - (//
(Rogers, 1962; Schrdmn, 1973), not absolute, as in the two-step flow
opinion leaderhip appreach. It is at best a veryrlhmited'picture of
reality that ividuals in social groupings rely on other individuals to - .
mediate, or transfer, infcrmatien from mass media channels to others in a human
communication network, Individual often attend to the media simultaneously
and they also tend to be very selective in the information they pass on . .
to others (Chaffee, 1979), One of the reasons that mass media has clung |
to the opinion leadership -formulation 1is that“if;;llows the categdrization
of individuals, wnich has traditionally been an approach to.theory in mass
communication (§Ehrinm,ﬁl973), and it deals, however awkwardly, with the -
issuesiof the medisfing influence of groups. Eut instead of looking at

.group influence nrocesses, and the dynamic interplay of influence in a
network, opinion leadership approaches posit an individual that 1s the
repository of these processes, The model that hae been developed here v
permits the examination of multiple channels of influence multiﬁle inter-
mediaries, and allows for the specific inclusion of‘interpersonal influence
in a very parsimonious fa;hion Thus it permits the examination nf every
conceivable type of media situatiOn.

In addition to the problem of the artificiality of the channela and

their relative impact, opinion leadership'Yormulations also have attempted

- to reify certain individuals in the social network, This formulation implies

aétive seekers of information and passive acgept@re or followers (Rogers,

\




1962 ; "Schramm, 1973), But in the formulation develope here everyone in

a social network has the capacity to influence to some degree "Thus this'n \Q}
" approach moves more eﬁplicitly ‘and systematically into more modern notions ofu
pluralistic leadership, a direction that opinion leadership has been heading
in examining monomorphic vs, polymorphic opinion leadership (Richmond, 1980),

So opinionlleadershipushonld_hel;houghiloflaslanOntinuousaconcepthffa_7

(Rogers, 1962); with every source in a network having some relative degree
N .

ofkinfluence. Similarly everyone in a network should be thoughtmof as both
‘an information seeker and an information$provider. There is some evidence
that persuasive communication is not a"one-way street, that the more one
attempts to persuade his fellows, the more likely it is that he in turn

will be subJect to counter-persuasion attempts (Chaff‘ee ‘19'79) ‘It-is
likely that seeking information enhances. the chances that someone may move

in the direction of the seiected source, but this has more to do with charac-
teristics of the source and the willingness of the seeker to be' persuaded,

]
Similarly if someone is subject to a persuasive message he_ doesn't initiate, N

it may diminish the chlnge induced by the message but again this is
attributable to other paraméters already identified in -the model

Increasingly opinion leadership formulations are coming to recognize the
importance of structural characteristics of the system of which the opinion
leader i§ a part. For example, Richmond (1980) argues that opinion leader-
ship is in part a\ﬁ\\\tion of the openness vs, closeness of the social system
" . in which it is embedded. Thus,in open systems there is-more likely to be -
monomorphic opinion leadeﬁship, since individuals in the network have access
to a numher of differentiated sources that are 1likely to hare developed

specialized information as a result of their functions. In glosed systems

there is more 1likely to be polymorphic opinion leadership, that is information

~
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seekers- will turn to individuals who have generalized expertise because

there hasn't been the same specialization of funétion since differentiation
is at least partially attributable to the very permeability of the systems
boundaries (Katz & Kahn, 1966 Lawrence & Lorsch, 1967).

In fact opinion leaders may be change agents p imarily becauge of the

—AAAAAAAAAAAAAAAAPositions~they~oeeupy*in—a—sociai—netvork——gepinion—ieaders—typicaiiy

receive more information from diverse mass media and interpersonal sources

#
than their fellows (Rlchmond 1980; Rogers, 1973),gthus they are more
|

‘ cosmopolitan pecause their attitudes .come to reflqct a unique summation of g
~ the attitudes imparted to them from the sources with which' they communicate,
thus -when they communicate with sources from any | one grouping they impart an-

‘attitude that is necessarily different than thosé of individuals in ,that group,

thus their communications become an impetus to change for any grouping with
which they communicate., - ‘ o "
In éﬁm, mass media and diffusion frameworks have traditionally concep-
tu vized change in human commnication networks in terms of‘opinion leadership.
But opinion leadership 1s a very 1imited paradigm; it is applicable to only
a narrow set of very‘specific circumetances The mathematical model proposed
here not only is app1icab1e to opinion leadership, but also to the wider
range of situations or channels in which attitude change in human communication
network occurs. ‘In'addition, thekmodel allows for a much more sophisti-
cated and rigorous approach to attitude change in human communication networks.
Implications for Organizational Communication
Most of the comments made concerning the implications of this model for

mass communication diffusion, and small group influence literatures.can

o

also be extended to organizational settings, since diffusion of innovations

' -
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paradigms can be ap&ied to them (Rogers & Argawala-Rogers, 1976) and since
a substantial proportion «of all the communication that occurs in organiza-
tions is mediated communication that occurs through print or other media

channels, In féct, one of the classic examples o'a organizational research,

the Hawthorne\studie,g , deals primarily with the issue of the impact of out-group
~ 3 o

-~

‘organizations in today's complex enviromnment, is the balance between integrs~
tion and differéntiation. On the one hand organizations are compelleé to
differentiate. into compact éroupings, related to particular functions, in
order to deal effectively with their environment and technological change
(Katz & Kahn, 196§) and on the othe} the organization must}integrate these
functions to achieve an effective level of performance (Lawrence & Lorsch,
1967). If an organization fails to develop common attitudes on salient
issues, such as the overall goals or direction of the orgenization, then it
is likely-to fragment and become incapable of effectively accomplishing
interdependent performahce among 1its éub-componen ... In applied ééttiné;

or through the use of'simuiations,cthe model developed her; could ha?é
importarit implications for organizational managers as to the kinp and amount
of iniséfating déVices that should be used to achieve a unity of perspective
and a resdlting high level of collaboration that ié crucial to organizational

survival, , ’ .




‘NOTES
This phenomenon is also reflected in studies of organizational climate,

largely measured by attitudinal variables, which demonstrate widely

4

differing. climates associated with structural Factors in organizations '

(Payne & Mansfield, 1973). ‘ '

B

-

For a more detailed description of networks see Farace, et al.,’(1977), Barnes (1

or Rogers and Argawala-Rogers (1976).

Fx}enéh (1956) discusses this notion in a slightly different w;ay in
noting di,reét and indirect influence in networks, D\ireqt influence
occurs. when individuals have d‘“irect communication linkages Awith others , ”
indirect influence occurs through linkages mediated by other individuals.u
French (1956) maintains that direct linkages are more influential, with
the strength of indirect liﬁkages dependant upon the degree of influence

exhibited in the initial direct linkage.

' This definition is similar to the definition of communication group used

in some approaches- to network 'qnalysig (e.g. Farace et al., 1977).

See Cartwright and Zander (1968a) and Shaw (1971) for reviews of defini-
tions of graups.
Congruence 4s the relationship between an individual's attitude and his

perception of thti gi-oup norm,

-"
The content that 1is actually expressed during the course of tHe group
interaction, which Raven (1954) asserts is important to the ultimate

perception of the group's attitude,-

-
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For a. summary of recent psychological work on discrepancy models,
including a description of the effects of such psychological
variables as source credib111t§i ego involvement, plausibility,
distraétibn and effort on proportional change see Laroche (1977).

His work doesn't specificafly apply to a social petwork frame-

9.

10.

|
11,

-work, but it does relate discrepancy models to cognitive dissonance

theory, social judgement theory, learning tpeory, and perception.

Others (e.g. Anderson, 1971; Fishbein & Ajzen, 1975) héve argued
pe;suasively for differing perspectives of attitude‘change. Iﬁdeed
some ofvtﬁeir notions (such as Anderson's weight) are implicitly or
explicitly included in the models developed here, but they haven't
directly linked their formulations in the seme systematic fashion

as discrepancy models have-to atfitude change in soclal networks,

Woelfel et al. (1980) argue persuasively that the findings of social -
Judgement and assimilation-contrast approaches are artifacts of
unidimensional scaling; that is converging attitudes in a multidimen-
sional space‘ﬁay be distorted in a unidimensional space to such an

extent that they produce a boamerang effect.

Even the most ardent advocates of multidimensional scales for examining
attitude phange have used unidimensional scales for examining attitude
change models of the sort described here (e.g. Danes, Hunter, & Woelfel,

1978). One apparently intractable problem related to the use of multi

dimensional scales in the type of model developed here 1is the likelihood

‘gh .




that any pair ?f individuals will have individual spaces of different
dimensionality. Thus 1if discrepancies a;:'e to be caloulated, then
sbaces have to be standardized across the nétworkL This standardiz;-
tion is 1likely to produce similar dis%dftions to "the ones Woelfel

et al., (1980) describe for unidimensional scales,

12,

13,

For & more detailed discussion of these properties of the models see

b
L]

Abelvsoné(l%l,) and Taylor (1968).

Abelson (1964) a)n\'l‘ayl‘or (1968) both discu.ss modifications in their

basic models that reflect social judgement and assimilation- contrast ;
approaches, For example, Abelson suggests the following modifications
that would incorporate these notfons in the models: one, assume thange

is inversely proportional to | x| or, two, assume change ig proportional

- L}
to ‘(Me-xi), where M is a bound on the possible extremity of the attitude,

i

-,
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