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ABSTRACT

When one engages in organizational diagnosis, it has been suggested

that greater understanding of the organization can come through: 1) an

identification of all the channels conveying material and information,

and 2) a description of the means by which this communicstion inCluences

the behavior of the organization. A networks/system approach is proposed

as an analytical perspective for the empirical investigation of structure

as it relates to decision making and information processing in groups and

hierarchical organizations. More specifically, the study incormnit

the communication network paradigm as a whicle for the study of group

structure and its effects on decision making and information flow.



INTRODUCTION

While a number of decisions which people make are quite personalistic,

i.e., they concern only the particular individual involved, there are many

occasions where persons make decisions as collective bodies as well, e.g.)

as committees, as groups, or as organizations. Very often these decisions

deal with matters of concern to all members of the collective body but at

times may also concern a larger society as well. A major problem in decision

making is understanding the methods by which people combine information to

make evaluative decisions.
1

The decision arrived at by an organizational unit (i.e. individual,

group, section, etc.) can be regarded as the output of the unit, whereas

the information used for this decision and the rules or decision schemes

(e.g., independent, quorum, plurality, etc.) for transforming it into the

decision constitute its input. The decision making behavior of the organ-

izational unit can thus be studied in terms of the relationships established.

between the inputs to and the outputs from the unit (Ramstrom, 1967).

In many organizational settings managers and other superordinates

are concerned with the problems of (1) flow of materials, information,

and, understanding between the Various

manner in which organizational member

communication; and (3) the importance

units of the organization; (2) the

characteristics affect organizational

of the arrangements of the organize,.

tional units. For the present study we have utilized tiro terms or concepts

which have been used extensively in describing organizational functioning,

namely, "networks" and "systems", to develop a networks/systems approach

to understanding how the above mentioned problems affect decision making

activities in organizations.

By itself, a networks approach makes the assumption that an organi-

zation is composed of person-to-person networks, and the emphasis or this

approach is on the attributes and characteristics of the organizational

members. However, by itself, a systems approach views an organization

as an integrated collection of mechanical schemes, and the emphasis of

this approach is directed to the output facilitated by each arrangement.

Thus, from a networks perspective an organization is seen in terms of

its personal interaction patterns whereby the sociological, psychological,



and communication activities of the individual participants become the

central focus of analysis. On the other hand, a systems perspective

treats the organization as an integrated set of input-process-output

arrangements in which each organizational unit makes its own demands

on and contributions to the total organizational task (Vardeman and

Halterman, 1968);

Our basic assumption in the present study is that an organization

may be considered a system of overlapping and interdependent networks

of groups.? Persons are structured into different systems of relation-

ships, e.g., status structure, authority structure, work structure,

friendship structure, etc., which may overlap but are not identical.

The pattern of interpersonal relations is consequently called group

structure. One strategy for the study of group structure under controlled

conditions is to impose a formal structure upon a small group. Structure

is thus treated as an independent variable and the consequences of a

particular structure may be observed with regard to such dependent vari-

ables as group performance, interpersonal responses, and the personal

reactions of mtimbgars. A s9cond strategy is to regard group structure

as en emergent phenomenon -- the interpersonal consequences of a set of

persons interacting over a period of time, in which case group structure

is regarded as a dependent variable. In either case, the concept is

essentially the same and the notion of group structure is one of the

important mediators between individual input and group output (Davis,

1969). The first of these strategies was used in the present study.

The idea of restricting the persons in a small group so that each

member could potentially communicate with some members but not others

(imposed structure) introduces the concept of communication network.

That is, the communication network is the arrangement of information

channels in a group or organization. Information is problem-oriented

in both a broad and a specific sense. Any communication system where

a problem is involved can be considered an information system. The

communication network groups utilized in the present study formed the

basis for the organizational components or decision units.3

The research reported here was concerned with small group decision

making and had as one of its goals the determination of how structural



variables and interaction patterns of group members collectively affect

group decision making and the degree of member satisfaction with indivi-

dual and collective decisions. The diagram shown in Figure 1 illustrates

the overall model used for the research study. As can be seen, there are

actually three substudies associated with the model. Each substudy is

dealt with in greater detail in Ford (1972).

Insert Figure 1 here c.

The study was concerned with the problem of combining the judgments of a

number of group members into a single group-representative judgment, where

each judge is required to assign to the item being evaluated one of a

specified number of rating scale positions (i.e., a rating value). Some

decision scheme is then used by the group to transform the responses of

its members into the single desired judgment. Selections or choices from

among the evaluated items were then made on the basis of the group udg-

ments or evaluations. More specifically, general characteristics of this

decision making process are as follows (Ramstrom, 1967).

1. The decision process is concerned with the selection

of a certain subset of alternatives from among a number

of available alternatives.

2. The de2ision i.mplies a commitment by the decision maker

to nction. The decision thus constitutes an imperative

for the decision making unit itself or for another unit

in some way associated with it to behave in a Gpecified

way.

3. The decision is obtained by information processing. The

decision base can be described in terms of the information

available to the unit, and the transformation function

indicates the nature of the operations undertaken with

this information in order to reach the decision.

Thus, we are concerned here with groups formed for judgmental purposes,

rather than for other purposes such as mere information exchange, idea

generation, team play, or motivation. Ikp structure affects the resulting



group response or decision is the central question under consideration.

The specific independent and. dependent variables related to the model in

Figure 1 are presented. in Table 1.

Insert Table 1 here

The structural variables were incorporated in a laboratory experiment

through the use of the communication network paradigm (Bavelas, 1950;

Leavitt, 1951). This afforded the means by which we4could study the

effects of organizational complexity and subgroup structure, upon (1) the

decision making behavior of subgroup members, (2) the behavior of tIw

subgroup's representative or leader at a higher level organizational

setting, (3) the flow of information within the subgroups and organization

as a whole, (4) subgroup and. organizational performance, and (5) member

attitudes and feelings based on their experiences in the group. Only

items (1), (3), and (4) are with in this presentation.

The rationale for using the communication network model 118 a Cram-

work for the present research is twofold. First, understanding of the

working relationships among members of task force groups, whose parent

organizational subunits which they represent vary along a structural

dimension, (e.g., formality of rulesrequirement of having to go through

channels, etc.) can be gained through using such a framework. Secondly,

of the means available for manipulating structure as an experimenta]

variable and having the effect "take," the communication network model

is one of the most successful (Davis, 1969).

Organizational complexity in this study was defined. in terms of the

kind of subgroups which comprised each of the laboratory "organizationa"

studied. With very few exceptions, previous studies involving communi-

cation networks have limited their investigations to small groups working

in isolation. Actually, small groups typically perform as subgroup:;

which are parts of larger networks or organizations. Here we used the

communication network paradigm as a basis for studying complex organi-

zational structure and its effects on decision making activities. The

laboratory organizations were formed by combining several independent
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small network, groups into a "group form" of organization (Likert, 1961,

1967). Likert proposed an idea of superimposing upon the traditional

line - staff organization a. functionally overlapping grouping of individ-

uals to better interlock the various portions of the intact line and staff,

that is, a. "linking pin" concept. The present research is an example of

carrying Likertts proposal to its logical end by formally organizing our

laboratory organizations such that the only structure is that of over-

lapping groups or committees..

Structure was manipulated. through variations in organizational com-

plexity; that is, subgroup structure is nested within organizational

structure, and as subgroup structure changes so does the organizational

structure and complexity (see Figure 3). The major dependent variables

as shown in Table 1 were (1) member ratings of multi-attribute alter-

natives, (2) group ratings of the same alternatives, (3) thrl expru=nd

attitudes of members toward their grOup experiences, and (4) organization

and subgroup performance in terms of time taken to complete the reuired

tnsk. The results regarding items (3) and (4) are not reported. hon.!) but

are reported in detail in Ford, (1972). Item (1) was used to derive and

test several mathematical models of information processing strategiea or

the organization members using methods and procedures similar to those

described in Huber, Daneshgar, and Ford (1971). The rationale was that

a starting point to understanding how groups of individuals make decisions

is to try to understand. the decision making behavior of the individUal.

In recent years there have been a number of studies in the area of

information utilization in judgment and decision making. Many or them:

studies have been concerned with the questions, "What is the decision

maker doing with the information available to him?" and "What :should he

be doing with it?" (Slavic and Lichtenstein, 1971). These studies have

tended to focus on the processes and strategies that people employ in

order to integrate discrete items of information into a decision. Several

mathematical models have been proposed in the recent literature an repre

sentatiens of the combining process and. the present study inventlgated

five of these models in order to determine the beat fit equation form

Which more Accurately described the decision makernt flu:Weft:Ivo evalUatiOn

models.
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METHOD

L;slEeal2L2EaanLatisDallyalexity. Two types of decision network sub-

groups were used in the study. One type was such that the group members

could communicate only with their group leader or representative and not

directly with each other. This type was designated as a "wheel" (w) net-

work. The other type of network wee such that all members could eommuni- .

cafe directly with each other. This type was designated ,s a completely-

connected or "all-cirtnnel" (AC) network. Whereas a majorety O.1 prevtous

network studies have been concerned with five-man networks, the suLgroups

in this study were three-man networks. Questions concerning the lealita-

tive differences between networks of different size and the appropriateness

of using the above names for different sized. networks hnv been rqlsed in

the literature (e.g., see Collins and Raven, 1969). However, :r believe

these differences are unimportant in the context of the present study and

that, in general, it is the overall characteristics of the networks,

regardless of size, that matter.

The design for the laboratory organizational structures which were

used is shown in Figure 2. The design depicts an organization with two

levels of "hierarchy." The group members completed their decision making

tasks at level 1 (subgroups) and the outputs or collective decisions of

the individual groups served as 1.nputs to the decitAon making process and

task at level 2 (supergroup) of the organization. At leve1.2 the leaders

or, representatives of each subgroup met as a task force and acted upon

the recommendations from the subgroups. The finsl organizationel decision

was the outTut of they supergroup. As can be seen in Figure 2, the group

leaders or representatives served as the linking mechanisms for the

organization.

Insert Figure 2 here

The various possible combinations of wheel and all-channol networks

at both levels of the organization give ri.;e to eight different structures

of organizational complexity as shown in Figure 3. For convenience, these

eight structures may be thought of as being arranged along o continuum

10
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from centralized (01) to decentralized (08) organizations. The subgroup

structure superimposed over the other three subgroups represents the

supergroup task force at level 2 of the organization. Of the eight dif-

ferent organizational configurations shown in Figure 3, only two, 02 and

08, were examined-in this study for several reasons. First, it was rot

that the maximum variance in the dependent variables would occur with the

"extreme" conditions. Second, with regard to behavior of the members oC

the supergroup at level 2, comparisons between organizations can be made

in terms of type of background of the supergroup members (type of leve)

1 network) without background being confounded with different structure:;

at level 1. That is, homogeneity of supergroup members' tack force net-

work structure is maintained with organizational types 02 and 08. While

this is also true :Cor organizational. Lypen C1 and 07, the former two were

chosen because of a particular interest on the'experimenter's part to

investigate type 08.

Insert he,e

In addition, it hall been shown in previous studies dealing with net-

work change that the kind of relative contrast between the structure that

followed and the one that anteceded. it played significant parts in ovtry

major aspect of the group's functioning (Cohen, 1964; Cohen, Bennis, and,

Wolkon, 1962). In essence, "...the history of a group interacts with itn

present structure to generate behaviors and. expressions of sentiments

different from either of these factors alone" (Cohen, 1971). Therefore,

our rationale for the second point above iG partially supix)rtoft by research

findings.

Subjects. The subjects were 72 volunteer undergraduate and graduate

students in industrial engineering and business 0, n large mldwestern

university. They %/ere randomly assigned to two nubt;amplo:;, 36 subjects

in each subsample. Subnamples 1 and 2 eorresponded to subjects who worked

in wheel and all-ehannel deelsion networks, rospeetivoly, at level of
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the laboratory organleations. T30 subjects were run nine nt a time, with

three subjects being randomly assigned to each of tiveo subgroups. A

group leader or represontntive for onc,i grour had been previously ,I,::ir-

nated by the exper,mentor (randomly determined). This person':: joh

to serve 3.; representative of his group Cur the supergroup or. level 2

task.

Experimental AiTarntus. Unlike previous studies involving communication

networks in which only written messages between group members were used,

voice communication between subjects was used for thin stuJy by means or

a telephone system hookup. Indeed, the network idea in principle should

be applicable to vocal exchange. Et is therefore surprising that so

little attention has bten directed to the experimental study or networks

in which members communicated by.intercom. Only two such studios apwar

t.o be available, licise and Miller (1951) and Davin and Pernseth (1967).

The scarcity could possibly be due t.o the potential contaminating impnet

of verbal expressions, inflections in voice, tone loudness, etc.

A schematic wiring diagram of the telephone system which was used
6

is shown in Figure h. As can be seen, a system of nine telephones, eon-

sisting of three subgroupings of three phones each, allowed all three or

the level 1 subgroups to be conducted simultaneously. In addition, the

system was such that the experimenter could monitor cash subgroup's

discussions and he had direct communication with each subgroup's lender.

Structure with in each subgroup wan determined by the open communication

channels between subgroup members which could be changed at any time by

the experimenter in order to produce wheel or completely connected net-

work groups. Thus, while verbal communication was used to give an added.

dimension of reality not found in previous network experiments, the groups

were interacting non-face-to-face groups. This type of structure der: :;

not fit within any of three bored classification of various types of

groups given by 'Jorge, Fax, Davitz, and Brenner. (1958).

Insert Figure 4 here

12



Experimental Procedure. The subgroups of the laboratory organizations

were required to interact, at least in part, through their respective

representatives in the service of integrating the decisions of the

functional subgroups to prodUce a final decision for the entire organi-

zation.

After subjects had been randomly assigned to experimental conditions,

written and verbal instructions about the subgroup and total organizational

tasks were given along with an explanation of the pout discussion proce-

dures. Those persons who were to occupy the leader or group representative

position within subgroups were identified and their roles in relation to

the subgroup and organizational tasks explained.

Experimental Task. The task required of each subgroup was to evaluate

fifteen hypothetical teaching professors described, in terms of five quali-

tative :Factors. The descriptions were not those of any actual proVessors

and the subjects knew this. Members of the subgroups had previously rated

the same hypothetical professors privately as individuals. The purpose

of the subgroup was (1) to discuss their individual evaluations, (2) to

develop, as a group,overall evaluations of the 15 professors, and (3) to

identify, so as to recommend for award, the five most outstanding pro.?

fessors in the set oC descriptions under consideration. Each level 1

subgroup within a laboratory organization had a different set of 15

descriptions to consider. Description sets were randomly distributed

across groups of different structures. An example description is given

below.

He has an excellent mastery of the subject and
possesses a wide fund of knowledge in other
fields. Usually he is adequately prepared,
but frequently seems disorganized. He asks

the best work from the students but is sometimes
satisfied with average workmanship. He expresses

himself clearly and enthusiastically; his diction
is very good. He generally will listen to all
viewpoints, but at times appears to be disturbed
and impatient when students oppose his views.

.
Prior to the group discussions the procedure described in detail in

Ford (1972) was followed. Very briefly, each subject was asked to evaluate

each of the described professors on a 0.100 scale which recorded his "level.
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of Patisfaction' with the professor described. This rating is noted as U.

Secondly, each subject was asked to indicate, on a 0-100 scale, the rating,

x
nl'

that he would give to a professor who was described solely in terms

of the 1
th

level o:' the nth factor. The order of appearance of the factors

within descriptions and of the levels within factors was randomly deter-

mined. An example of a completed recording instrument is shown in Figure

5. The "graphical" sealing procedures used here have been shown by Hoepfl

and Huber (1970) to produce reliable ratings of criteria, which is what

these factors are.

Insert Figure 5 here

Having completed these evaluations (prior ratings) the subjects then

met and discussed their evaluations in the different three-man subgroups to

which they had been assigned. These subgroups corresponded to those

associated with either 02 or 08 (see Figure 3). No decision rule for final

evaluations of the professors by the subgroups was specified. Rather, the

members decided among themselves how their final decisions were to be

determined and the selection of the "chosen" subset of five most outstanding

professors.

Following the group discussions at level 1 the group members then

completed a post-discussion questionnaire which (1) solicited measures

of their attitudes and feelings with respect to various aspects of their

group experiences, and (2) also asked the subjects privately to reevaluate

the professors they had previously evaluated (post ratings) and also to

evaluate a different set of 15 professors (revised ratings). The purpose

of these post-discussion ratings was to determine what.modifications, if

any, occurred :In the subjects' decision models as a result of their group

interaction.

The primary analysis using the rating data consisted of comparing

predicted evaluations, obtained using the five mathematical models shown

in Table 2, with the actual ratings given by the subjects. The raw data

was developed into a useful form by using multiple regression procedures

to estimate the parameters of the five models. The ratings represented

by the U's in the models were used as dependent variables and the xa's
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were used as independent variable:_) to estimate the U0 and uni parametes,

and R, the multiple correlation coefficient, was computed for oriel] subject

for each of the five models for each set of ratings.

Insert Table 2 here

MD MI PEI MO

After the pest-discussion questionnaires were completed, the leaders

or representatives of the respective groups met to discuss and evaluate

the various professors :ecommendca by each group and to decide which were

the five most outstanding proles ;ors among all those recommended. :;ince

each group had originally evaluated a different set of professors, data

concerning the profe8sos recommended by the other groups wns provided to

each member or the tnok force group. Nneh croup representative had been

encouraged to try to persuade the.task rorce group to accept hin respective

subgroup's recommended professors as the most outstanding. itch win also

told that his subgroup members would be evaluating his performnnce on the

basis of how many or their recommended prorensors appeared in the rinnl

organizational recommendation:: made by the task force supergroup. During

the supergroup meeting the other members of the subgroups met with the

experimenter to discuss, In a general fashion, their overall reactions to

the experiment. Afterwards, the group leaders then completed h Gecond

post-discussion attitude questionnlire regarding their supergroup experi-

ences. Finally, when nil questionnnires were completed by all members,

the experimenter debriefed the subjects with respect to the purpone:; or

the experiment vndlanswered any questions which were not possble to he

answered in tibw-virrlii:r. session.

RESULTS

Research Hypotheses. since there have been relatively few previoun ntudien

involving network,; Dante; or larger, more compl,x organizntiono ()'uhon,

et al. , 1969; Cohen, 197A nre exceptions), hypotheses wore based, in part,

on oxtensionrt or Lho rooniu ohtminod rrom prior nLudlou or tsulated com-

munication network vows in centrnliv,dd rand docentralizod patterns, nnd

from Studies or deolon making groups in laboratory nettingu. Thin nllown
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a dL.icet, compavlson Pnd test or generlizaLions of certain findings rrom

small communication networks in isolation to larger and more complex organi-

zational forms. There were two sets ()C hypotheses associated with Li e study.

These are presented below along with the results of their analysis.

1WaLheses Concerning in Processing Stratcales of Gran Members.
.

Multi-attribute utility' models ore designed to obtain the utility of items

or alternatives that have more than one value enhancing eroperty. :;uch

models, when they can be obtained, can be uefulin many situations, for

example, in aiding decision maker;: to make explicit some of their objectives.

In another vein, persons whose interests focus on human behavior hat a

means in utility models of predicting the evaluations (and/or choices) made

by decision makers.

The general finding from A number of studies over the yearn which

involved emrirical comparisons among competing models have been that :t

Linear compensatory model provides r/s good a represi.intation of the inror-

mation pro.essing strategies of decision makers an have other modePs

examined to date ((loldberg, 1968, 1971). In those studies involving the

use of non-linear models ror combining information, the results have been

somewhat disappointing (Wiggins and Hoffman, 1968), with the exception of

several studies by Einhcirn (1970, 1971, 1972). The present study inoor-

porated linear and nonlinear models as representations of the strategies

used by decision makers. The analysis, however, focused on the dociaioA

strategies of.' group members following group discussion.

Two hypotheses were examined:

1. 1[0. Following group discussion subjects will

modify their decision/Information processing

strategies from the ones used prior to discussion.

Modifications will occur Car a larger proporLion

of subjects in unstructured (all-channel) decision

networks Limn for subjonts in structured (wheel)

decision networks.

2. q
o

: In addition to modifying their decision

strategies, group members will experience some

degradation in reliability in the use of their



decision strattegies.Collowing group dis-

cussion. The mean decrease in reliability

will be larger for members in all-ehanneI

decision networks than Cor members in

wheel networks.

Table 3 summarizes the multiple correlations associated with each of

the five models of information processing strategies. in comparing the

mean R values across models, none of the pair-wise possible comparisons

were significant using the Newmon-Keul test (Kirk, 1968) for either 3ot

of ratings given by the subjects.

Insert Table 3 here

in order to ascertain the inter-judge differneces, the datn for each

set of ratings are summarized in Tables h and 5 for subject sample:; 1 and

21 respectively. These tables indicate the modei form that provided the

best representation of each subject's decision strategy, based on the

magnitude of, the associated R values. Differences between the set:; or

ratings can be determined by reading across the rows oC these tables. fly

reading clown the columns the reader can determine the inter-judge dl. I'fer-

enres. As indicated by the tables; there were noticeable inter-judge as

well as inter-rating-set differences.

insert Table 4 here

Insert Table 5 here

With respect to the first hypothesis, it can be seen from Tables 4

and 5 that a number oC subjects did appear to modify their decision

strategies following group discussion; as shown by their best fitting

model. For the members in wheel decision networks, 14 changes occured

17
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with the post ratings and 23 changes oceured. with the revised ratings.

These: proportions are .38 and .64 respectively. ¶I'he proportion of changes

arc even higher for members in the all - channel networks, where 1 nnd

changes occurred for the post and revised ratings, respectively. These

proportions are ..)3 and .89. The difference in proportions for the two

tys..)es of decision networks was not significant for tine post ratings hut

was significant nt. the .05 level for the revised ratings using 1.h' bin-

omial approximation to the normal distribution. Therefore, hypothesis 1.

was partially supported.

With respect to the second hypothesis, it can be seen rrom Tahie

that a slight decrease did occur in the mean R values of Lhe !;111):1-oH/

post nnd revised rtings, indienting d slight decrement In the relinhiliLy

of the subjects' use of their decision mode Ts. quwovcr, these deere:Lses

were not statistically significant. Tn general, the 317.0 or the decrease

in I values wa4-1 about, the same for both subsamples or sull:!ccts.

Clearly, individual differences can be expected to play lnrge ort

in any decision problem. When each judiT is considered individually,

considerable variability of the decision process and lack of generality

in terms of the kinds or methods judges use to arrive at their decisions

becomes very apparent. However, ir ohe averages across judges one may

lose these important individual data. This problem well n:; other factors

which affect decision making are dealt with in the discussion section.

Hypotheses Concerning Influence of the Group and the F, Teets of UrucLEL.1.

Goldberg (1955) brought Lo the network studies e new task, the uw.tructured

group decision task, and a new dependent variable, influence (or more pr -

cisely, influencability). He hypothesized that, in Group decisions, central

positions In a wtwork would be influenced less than peripherni positions.

lie placed subjects in 5-man wheel, Y, and chain network:; and showed a card

bearing a number or dots. The subjects then communicated with each other

and settled on an estimate of the number or dots. fnrluenee, measured by

the amount that a subject changed his initial estimate during thin experi-

mental session, was round to be negatively related to the centrality of

the position only for the Y network. The study by Shaw, Rothchild, and

Strickland (1957) employed the use of Unstructured decision tasks. Nach
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member of the group ni;%.rted w.l.th all the information requIred for a decision.

The group member...; had to interact only to reach an au,renment on the solution.

The wheel requii,rcyd the longest time and the all channel reqoired the ::hootest.

Other result :; of this study also lndimated that, in general, the ;mount of

change that a subjoct won willing to make wan a ['unction of: the amour. or

support and opposition he raced rather than any position characteristics.

Arguments concerning the convergence of group members' opinion have

been advnneed It. eKperients on r.i.sk: tak.ing in which the phenomena or "risky

. shirt," "caution o -and/or "group shift" have b(..-!en observed (Davis,

1969 ; Pruitt, 1971r ,b ) A number or a Lto.,rnati vc plannt ons ror this

phenomenon have been proposed in the literature. The question or ryoup

shift per se wi13 not an empirical question for' thi LI study. How ve r, it is

possible thnt any obnyrved change in prior opinion or a subject can he

explained by one or the proposed alteonative eplanations (see Prnit!.,

1971a,b, ror further references on group ,Thtrt

More likely than not, potential ror greater inrluenceby the group

exists with the all channel network thn with th'' wheel network becnuse or

the potential ror greater inforhaticm exchange and more information avnil-

able to bring to benr on the problem. (hr the other' hand, the posaihiiity

also ror a coalition or two against it minority of ono person in the

present study. NOWI;V:P, in the absence or a chance ror soeini cowparison

of opinion by peripheral members or the wheel network, a very s1:',111,, and

dominant central m,mber may be able to exert quite a bit or ihrlueuee on

thr.: other two mvmberu.

The above framework suggests the hypothenes indicated in th, diseussion

below lnd in Table 6.

Insert Table 6 here

Due to the grenter opp( 'tunity for discussion by n11. member' :; or the

completely-connectod.nnbgronps, it wns hypothesized that post-disenssion

agrement would bo higheo ror the:w (Toup member:: than ror member:: or

wheel subgroups. A:I:though hypother;i8 writ; not v.upported, the dirrerono!

vim; in the predicted direction.

19



com:,:i,;on or the p0..:1, oC the wheel. no Hrilltp

group member.; rflitoi to ,;hod ;,ir;niriennt, dirroronceLt bolok,on them.

The same was true wht.ln tne revised models or the wheeL and ail chittin..1

group members were compired. Thus, hypoheses 4 and 5 were not pipeorted

by the results, the null hy;)othLses could not be rejected.

Group discussion served to increa:,e the consensus or the' group members

regarding the alternatives ander consideration (loord, 1972). The (2

convergence toward consensus, it was thought, would be reRected in the

post discussion ratings being closer to the group ratings than would be

the case for the pre-discussion ratings. Hypothesis 6 was partially

supported, with the group ar0 post discussion ratings boing signifiently

more alike than the group anti pre-discussion ratings for the all channel

groups. Although tho hypothesized difference was not significant rot

wheel subgroups, tho difrerence was in '.he predicted direction.

DIf=2S1ON

i portion of this study has examined several mathematical models ns

possible rr-presentations of the strategies that people .employ in order

to integrate discrete items or information into i decision. The initial

analysis was concerned with the processing of information that precedes

and determines decision making. This is what has been termed the corre-

lational paradigm within the broad area known ;11 regression approaches to

the study of information processing in judgment. Ono arva or focus within

this approach, and the one most applicable to the present, study, i the

stream of research which rocurL; on thc judge! .

...its goal is Li' dvocribe

the judge's idiosyncratic m(thod or combining and weighing informaLion by

developing mathematical equations representative or his combinatorial

processes" (Slavic and Lichtenstein, 1911, p. 655). 'rho most important

eLement investigated, thi.n, is the rule by which the subject combines or

integrates the input information.

The results in Tables it and 5 indicated considerable use or linchir

and non-linear decision strategies by LIT: same subject on dirr,Tent, occa-

sions. Contrary to many other studies, a linear model was only marginally

better than other model forms in representing the subjects' decision

strategies.

20
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Effects of Structure on Consensus Convergence. The results Cor the erfects

of group structure on the decision making process within the group:; and on

the members' decision models is mixed and not as clear as one would wish

An analysis conducted in conjunction with hypotheges t and 5 but not re-

ported earlier involved a comparison oC differences in mean values or the

multiple correlation coefficients Cor various sets of ratings. The results

indicated a General pattern in which there was a slight decrease in mean i

values for post and revised ratings from the values observed for the prior

ratings. None of the differences or decreases in value were stati:tieally

significant for either of the models. It thus seem.; that while group

discussion increased consensus among the subjects, it also decrensed the

accuracy of their judgments. This could be due to any number of causes.

One possible explanation could be the extent to which opinion chango was

necessary on the part of the subjects. The apparent convergence or opinion

toward consensus on evaluations of the altermttiven necessitated opinion

change .that was, in fact, riot in keeping with the manner in which the

subjects actually weighted the attributes, thereby deereaning the reli-

ability of their models.

If we consider the within sample differences in moan R values for

prior ratings versus revised ratings, overall the decrease in magnitude

of the R values is larger for subjects in the all channel groups (snmple

2). If we consider the within sample difference in mean R values for post

versus revised ratings, then overall the decrease in magnitude of the R

values is larger for subjects in the wheel groups (sample 1). However, in

both instances, the one exception is the disjunctive model; in addition,

these conclusions arc largely tentative given the very small magnitude of

the differences (sec Table 1) .

If we can interpret the difference between the group ratings of the

designated chosen alternatives and 'Ale members' post discussion rating of

these same alternatives as the experienced disagreement of the individual

as suggested by Delbecq, et al. (1968), then an exnmination of the moan

differences for wheel and all-channel Groups indicated that the mean

difference was less for all-channel groups than for wheel groups, but

the difference for both types of groups was not significant. That in,

members of the wheel groups experienced greater disngreement with the

21
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group evaluations or the alternatives oven though their renssessments were

closer to the group ratings than were their prior ratings. Miller (1971,

p.:347) discusses an experiment on jury panels with a similar finding. it

seems as though thd group decisions in that study were arrived at by

'explicitly making rough avernges ur individunl cstimntes of the iriemhers.

fndividual members did not always agree with the group decision hut

supported it because the jury had to have a unanimous decision if it w s

to be implemented and ir a. hung jury was to be avoided. Although

unanimous decision was not explicitly required of the groups In the

present study, it does seem that a similar process may have taken place

in the wheel subgroups in order Cor them to make a decision, since

communication cAlanrw:th between members other than the leader were un-

available.

Another phenomenon which we suspect was present, but for which we

have no supportive data to verify our suspicions, wn:1 the use of two or

more models simultaneously by the subjects, or the switching back "nd

forth between diPC-rent '"logics." Churchman and Eisenberg (1964) call

the process by which an information processor (i.e. , decision maker)

transform inputs into decisions his "logic." Discussion and deAlberaMon

do not affect some judges, i..e., their personal logic still predominates

in making evaluations and choices, whereas with other judges the delib-

eration process is an a3d to their decision mnking process in tfit they

are better as judges for it than thcy were alone. The group discussions

spbarently evoked soveral niternative logics which were used by the sub-

jects in making their post discussion evaluations and the subjects were

unable to use one consistently as a result. Coupled with the fact that

ncrsonal fogies: are usually deficient in onc, or more areas, e.g., pre-

weighting or alternatives, ignoring informstion, or ignoring niternntives,

the use of sr.veral logics and the switching back and forth between them

may have caused the decrease in reliability of the post :and revised

utility models of the subjocts. liote that in quite a few cases, the

best fitting model or the subjects' decision strategies following dis-

cusdion is different from that before discussion Per both sets of ritIngtl,

indeed indicating some degree of logic switching.

11, to or !dint numb, r a d' .1 1 t.i.n

22
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could be giv.11 roc thc resnit.: obtiind here. Presumably, we /VIVI

CIWO"d the more appropriate one ;; since our results corroborate, Lo some

extent, tiu fineings of earlier studies. The findings here, however, N,

riot as conclusive as one would wish. The phenomenon observed in testing

hypothesis 6, i.e., whereby members tend to make their ressessmnts o[

the alternatives closer to the group assessments than to their original

assessments, is indicative of a general phenomenon of "choice shift"

( Pruitt 1971a ,b ) . This 3e0MS MOM pi»'opriate since the lterna t i :;

involved in the present study did not hnve n risk dimension; therefore

in opinions or group members would not neeessarily in(] ichte

r:Loky shift or n eautiew: Mor,over, :in attempting to (xpla in the

impnet group di:sous:1.1.0n nnd Interaction have on subjects' decision

:iny number of ,:piLn.nat. ions could h.., put fortis.

::everal hypothc:ser.that haw been suggested by resenrchs reviewed

in Pruitt rtri;i::1:1 ;.110 thnt (1) Grollp discussion causes a chnnge hi

the utilities which individuals assign to the outcomes that nre acsociated

with t1-1 options nvnilable, (f') group discussion leads to convergence on

the utilities assoinLed with the vnrious possible outcomes, and ('i) argu-

ments heard in a group discussion produce utIliGy ehang s which, in turn,

produce shift. We think that possibly n11 three hypotheses could :Tidy

to the sent ;:11;:y. P:rIVAIW Ottr analysis nssocinted with testiar,

hypotheses 4 and wns one step removed from hnt it should hsvo

Our nsstmiltion t nt c'h'ange :; In utilities would be reflected in changes in

the associated. multiple correlation coefficients may nal-, have been com-

pletely appropriate and pc.rhaps wilat was needed was n closer examination

of the actual utilities themselves. At is difficult at this poinL to

determine post hoe how much each of the hypotheses just cited. contributed

to any changes in subjects' utilities and/or choice shifts. The third

hypothesis is a contender for explaining only that part of the shift

which is added by group discussion over and above that produced by

information exchange. The present study was not designed to answer such

a question nor was it concerned explicitly with the question or choice

shifts. These nre questions of investigation for rallri, research studies.

A number of variables were not controlled for (e.0.1 personality,

intensity c feeling in communication, skills in socini internetion,
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homogeneity of prior :.:onSonOun) and IL JJ.; possible that these methodologimj

shortcomings may account for some of the observed results in spite or the

fact that we attempted to m:i.nimize the effects from extraneous and

emus variables by randomly assigning. subjects to experimental ennd It ions.

;Thile the precise effect's or structure on information. procer::% i nr, by
the group members are not clear, they are, nonethe3.ess, evident.. The Iwo-

sent study was typical o.0 many ad hoc groups in which the experimental

laboratory groups did not have time to become integrated rind develop
significant and influential interpersonal relationships. Consequently,

the possibility exists that with laboratory groups, it is hard to demon-

strate the complex interactions which occur in natural groups, and the

laboratory groups may reflect more the processes and norms of society

More so than those of the groups themselves.

Before we can bridge the gap between laboratory data and real world

organizational applications, we must identify those "boundary variables"

whi-h delimit extrapolation of the findings .from laboratory grouP hf:Yond

the current setting (Promkin and Streurert, 19(3). Work is presently

underway toward this end with the present study.

Finally, we recognize t}1 (..! need for developing more complex models

to deal with cognitive functioning and information processing, as well tis

the expression or these complex igodels mathematically. tdeaUy, models

of group decision making should include measures of persona3.1ty variables

group interaction patterns, ond individual utility functions which can be
used to ultimatc3.y predict group clreigiOrlS
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FOOTNOTES

1. Decision making as defined by Huber (1970) involves the combined

process of evaluation (the assignment of numbers to several items

are alternatives which represent their value), and the determin-

ation of a value which separates the alternatives into classes

which will be acted upon differently, e.g., acceptable and un

acceptable. Evaluations presented on an ordinal scale are called

rankings; if presented on an interval scale, they are called ratings.

2. For our purposes we will not distinguish between the terms network

and group. Group as used here involves some form of interaction

and so is used synonymously with the concept of network.

3. Thus, communication network and decision network are considered

synonymous here though the two may not necessarily coincide in

actuality.

4. These names are the same as those that have been used in previous

studies of communication networks where the wheel is the most cen-

tralized network in which one central member has communication

channels to all other members of the network but they, in turn, can

only communicate with the central member. The completely connected,

or all channel, network is the most decentralized network in which

every member can communicate with every other member of the network.

We use the term utility here in its "broad" sense or meaning, as

have others (cf. Fishburn, 1964, 1968), and take it to be

synonymous with other concepts such as preference, value, desirability,

worth, and goodness.
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TABLE 4

The Best Fitting Model, for Each Judge in Each
Rating Set--Sample 1

SUBJECT PRIOR POST REVISED

L0-61 LIN EXP
2 LIN LIN LOG
3 DISJ DISJ LOG
4 CONJ CONJ LOG
5 LIN LIN . DISJ
6 LIN DISJ LOG
7 CONJ CONJ LOG
8 CONJ LIN CONJ
9 DISJ DISJ DISJ

10 LOG CONJ LOG
11 LOG LOG LOG

12 LIN CONJ LIN
13 CONJ CONJ LIN
14 CONJ CONJ LIN
15 EXP EXP LIN
16 CONJ CONJ LOG
17 EXP CONJ EXP

18 LOG LOG EXP
19 CONJ DISJ CONJ
20 DISJ DISJ EXP

21 CONJ CONJ LOG

22 LIN LIN LIN

23 CONJ CONJ CONJ
24 LIN LIN CONJ
25 LIN LIN LIN
26 'EXP EXP LOG

27 LIN EXP LIN

28 LIN LIN LOG
29 LIN LIN CONJ
30 CONJ DISJ LIN
31 DISJ EXP LOG
32 DISJ EXP LIN
33 LIN LIN LIN

34 DISJ LIN EXP
35 EXP CONJ EXP

36 EXP CONJ CONJ

AVERAGE LIN LIN LIN
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TABLE 4

(continued)

SUP.JECT PRIOR POST REVISED

Model
Frequency

LIN 12 10 11

CONJ 10 12 5

DISJ 6 6 2

LOG 3 2 13

EXP 5 6 5
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TABLE 5

The Best Fitting Model for Each Judge in Each
Rating Set--Sample 2

SUBJECT PRIOR POST REVISED

1 LIN EXP CONJ

2 EXP LOG LIN

3 DISJ DISJ LIN

4 LOG LOG EXP

5 CONJ LIN LOG

6 LIN LIN LIN

7 LIN LIN CONJ

8 LIN CONJ DISJ

9 LIN LIN LIN

10 DISJ CONJ LIN

11 LOG LOG CONJ

12 LOG CONJ DISJ

13 LOG LOG LIN

14 LIN LIN LOG

15 LOG CONJ LOG

16 LIN LIN CONJ

17 LOG LIN DISJ

18 CONJ LIN LIN

19 LIN LIN CONJ

20 CONJ CONJ LOG

21 CONJ EXP DISJ

22 CONJ CONJ EXP

23 CONJ EXP DISJ

24 CONJ LIN LIN

25 DISJ DISJ LIN

26 CONJ CONJ LIN

27 CONJ LIN DISJ

28 EXP LIN DISJ

29 CONJ CONJ EXP

30 DISJ LIN "CONJ

31 LIN DISJ DISJ

32 EXP EXP EXP

33 LIN EXP LOG

34 LOG LOG LIN

35 LIN LIN EXP

36 LIN CONJ CONJ

AVERAGE LIN LIN LIN
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32

TABLE 5

(continued)

SUBJECT PRIOR POST REVISED

Model
Frequency

LIN 12 14 11

CONJ 10 9 7

DISJ 4 3 8

LOG 7 5 5

EXP 3 5 5
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Level 2

/ A B C D E F
Level ;--1- T

1

Information
flow upward

I Feed back
info. to

'i sub groups

Defined by A, D, and G holding membership
at both levels.

FIGURE 2

Organizational Structure
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PulanIIILLIvrance

Always dresses neatly, appropriate for the occasion;
good personal grooming.

Usually wel dressed, occasionally lax in neatness
and grooming.

Always looks a mess: slovenly and indifferent to
good appearance.

Well groomed; often flamboyantly dressed.

Usually neatly groomsd but is careless in dress.

FIGURE 5
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