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ABSTRACT 

The present investigation dealt with patterns of 

interpersonal response by members of decision-making 

groups. Four groups of six subjects, graduate students 

in financial management, were asked to make financial 

decisions by participating in nine trials of the 

Financial Management Decision Game (FINGAME), a simulation 

format. Decisions were made using the Social Participatory 

Allocative Network (SPAN) technique by William J. MacKinnon. 

The last six trials were used in the analysis. 

The outcome revealed several aspects of inter

personal behavior as it occurred in the group decision

making context. It was clear that subjects did not share 

perceptions, within groups, of which members were worthy 

of receiving delegated power within the SPAN structure. 

Furthermore, there was no tendency for within-group agree

ment on this dimension to increase over repeated trials. 

It was equally clear that subjects did not allocate power 

to fellow group members according to expertise, as deter

mined by external criterion. One explanation for this 

outcome, that group members chose to retain power, in 

general, rather than to delegate it, is consistent with the 

finding that on all trials, the average subject retained a 

majority of his power to himself. The correlation between 

vi 



subjects' assignments to other members and to the proposed 

plans of these members was large and significant on the 

sixth trial, whereas it was small and nonsignificant on 

the first trial. This difference suggests that subjects 

developed a perceived gradation of expertise among members. 

A further analysis demonstrated that, for this 

subject sample at least, delegation of power through 

indirect allocations had very slight effect on the groups' 

decisions, all of which received high scores. In a 

significant number of decisions, 22 in a total of 24, the 

decision based on direct allocations alone was not modified 

by the inclusion of indirect allocations. Nevertheless, in 

a significant number of cases, 19 in a total of 24, SPAN 

as a whole, including indirect allocations, increased the 

proportion of voting power accruing to the option selected 

by an exclusively direct method, and this increase was 

fairly eyenly attributable to the direct and the indirect 

components of the SPAN process. 



INTRODUCTION 

The research to be reported here is an attempt to 

explore the behavior of individuals engaged in explicit 

group decision-making. Any investigator in this 

complicated domain is inevitably confronted with a dilemma, 

however, regarding the level of analysis selected for 

attention. One can engage the group itself as a functional 

unit, and inspect group behavior as an entity transcending 

the behavior of the group's component persons. Or, one can 

inspect individual behavior as it occurs in a specified 

group context, such that "the group" is treated as a 

distinct stimulus field. Study of the group as a unit 

leads to concepts such as group "climate" CBovard, 1951) 

and "cohesiveness" (Cartwright and Zander, 1960) . These 

concepts derive from observations of attraction patterns, 

orientation to leaders, and adherence to norms, none of 

which necessarily requires analysis of individual behavior. 

Study of the group as a stimulus field in which individuals 

behave can be seen most purely, perhaps, in the research 

on social facilitation (Allport, 1924; Dashiell, 1930). In 

such studies, the mere presence of others appears to have 

been shown to affect individual performance on a variety of 

tasks. Similarly, conformity research (e.g., Asch, 1956) 
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has explored the impact of group norms on individual 

behavior. 

This dualism has been reflected in the more 

specialized realm of group decision-making research. It 

has been suggested that a group attempting to make a 

decision can be conceptualized as a field of potential 

energy with forces tending to move decision quality in one 

direction or another GGilmartin, 1974). In addition, it 

appears that for many groups there is a common goal not 

only of making a good decision, but a decision which 

allows the group to reduce tension among its members, or 

to continue to function, while still ostensibly meeting 

the demands of the assigned task (Hall and Watson, 1970). 

At a more concrete level, any group can be defined 

as an organized system of two or more individuals who are 

interrelated so that the system performs some function, 

has a standard set of role relationships among its members, 

and has a set of norms that regulates the function of the 

group and each of its members (McDavid and Harari, 1968). 

For these writers, the defining quality of the group is the 

patterning of individual behavior as it occurs in the 

course of pursuing some superordinate function, such as 

achieving a goal or making a decision. 

The motivations which lead individuals to join 

groups, however, are not accounted for by these and other 

definitions. About all that can be safely assumed is that 
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a person becomes a group member in order to achieve or 

experience something which, by accident or design, he 

cannot achieve or experience by himself. That persons 

join groups for their own reasons can be inferred from the 

multiplicity of roles which have been identified in small 

groups (Benne and Sheats, 1948; Luchins, 1964). Not all 

roles being necessary to a given group, they are pre

sumably enacted because the behaviors in which they 

consist are reinforcing to the actors. A person who 

strongly enjoys playing the role of "expert," for example, 

will continue to do so in a group setting, and may be 

completely uninterested in the group's moving toward a 

goal. Indeed, if goal attainment should imply dissolution 

of the group, he may covertly work against it in order to 

maintain a reinforcing milieu. 

So it is not considered necessary to assume as 

others have (_e,g., Lambert and Lambert, 1964} , that a 

group's members share a common goal or interest. It may 

only be necessary that the individuals in question perceive 

or identify themselves, at some level, as members, and that 

there be a shared understanding of who composes the group. 

Within the context of small group decision-making, 

these lines of inquiry tend to merge. Isolated members 

who simply react without affecting others, as in Asch's 

studies, are seldom found in a freely communicating group, 

and can in fact be ruled out by the leader's requiring 
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everyone to offer an opinion before the decision is 

formalized. A group decision must be just that, implying 

that it cannot be predicted from knowledge of individual 

behavior alone. However, concepts which apply to the group 

as a holistic unit, such as cohesion, are far too imprecise 

to wield predictive power. 

Ideally, then, to approach a useful understanding 

of the process leading to a group decision, one would have 

a method of identifying explicitly and reliably the 

patterns of behavior within the group setting. A variety 

of methods for meeting this need have been promulgated 

(.Chappie, 1940; Freedman, Leary, Ossorio, and Coffey, 1951; 

Bales, 1958}. Each of these is a direct-observation pro

cedure, with its own unique advantages. They all share 

caramon disadvantages, however, which may limit their 

effectiveness. In particular, the direct observation 

methods of pattern analysis require the reliable, quick 

judgment of verbal behavior from multiple subjects, by 

multiple judges, into multiple categories. Even with 

concomitant videotaping, the endeavor can be expensive, 

time-consuming, and laborious, and require prior training 

in order to achieve acceptable reliability. Assuming those 

obstacles are surmounted, moreover, there still remains the 

inferential task of relating the obtained pattern profiles 

to the forthcoming decision. 
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Without questioning the validity of this approach, 

or its value as a contribution to behavioral science, one 

could nevertheless argue that it leads to a misdirection of 

attention in decisions-making research. The response of 

interest is the making of the decision itself, whatever 

behaviors that might entail. The most appropriate device 

for assessing a response defined as an outcome might there

fore be something analogous to the cumulative recorder 

integrated with an operant conditioning apparatus. Such a 

device would yield objective, reliable, quantifiable data 

provided by the subject himself in the act of responding. 

In the case of the bar-press response, such recordings have 

been used to derive highly predictive statements, without 

reference to the topology of the response. In the case of a 

person making a decisional response, although substantially 

more complicated, one can similarly differentiate between 

the prior behaviors leading to the response and the judgments 

of inputs which constitute the person*s response itself, 

A good recording device for decision-making behavior, 

then, is not one which records in minute detail the 

preparatory responses, but one which constitutes the 

individual's input into the decision itself. Such a method 

as Bales*, to press the operant analogy, seeks to predict 

bar-pressing responses from the organism's explorations of 

the cage, grooming responses, and patterns of approach to 

the manipulandum. 
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Such a recording method, if it is to reflect the 

complexity of judgment involved in a face-to-face group 

decision, needs to account for several variables or 

judgmental scales for each person. The volume of data 

thus generated would be cumbersome at best, were it not for 

the data-reducing capabilities available through computer 

technology. 

A group decision-making technique which both 

records such data and yields a decision is available in 

the form of the Social Participatory Allocative Network 

(.SPAN) developed by MacKinnon (1966) and later modified by 

MacKinnon and Cockrum (1973). SPAN requires each member to 

record explicitly his judgments of potential task solutions, 

and his confidence in his own judgments of each. While the 

method is described in more detail below, it is worth 

noting here that each of these judgments figures into the 

group decision, and therefore can be taken as inherently 

valid measures of the complex judgmental responses engaged 

in by any member of a decision-making group. While many of 

these judgments normally are made covertly, or exist only 

implicitly in cognitive processing, SPAN provides both 

necessity and opportunity for each subject to record his 

judgments in an explicit fashion. 

Since these judgments, by design, are the elements 

from which the group product is synthesized, they have a_ 

priori validity as measures of individual decision-making 



7 

responses in the group context. Thus SPAN provides not only 

a method for making decisions, but a vehicle for recording 

explicit measures of intra-group judgment. 

With these thoughts as a background, this study 

focuses on some aspects of the way SPAN is used as a voting 

system by a group constituted for the purpose of formal 

decision-making. SPAN is a computer-assisted voting method 

which allows each individual to exercise considerable 

freedom in determining what influence he will have on the 

decision of the group. It permits members not only to 

evaluate various solutions to the task, but also to assess 

other group members' expertise and to parcel out power to 

them accordingly. Because the structure for doing this is 

provided by SPAN, and because ground rules can be set to 

assure the structure's use, group members can be required 

to consider other members directly, and to record their 

subjective evaluations as an integral part of the voting 

process. 

In the process itself, each member performs four 

steps. First each member divides his total share of 

voting power into two blocks: that power to be delegated 

to others, and that which the member applies directly to 

solutions. This split is made in terms of percentage, 

and so the numerical value of the two block sums to one 

hundred. 
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The second step requires each member to allocate 

votes to any or all of the potential solutions (options) 

by allocating digital values from 0 to 100 to each option, 

the larger number signifying higher preference. He further 

indicates, in a like manner, what level of confidence he 

has in his own judgment of each option. Because these 

data, and those for step 3, below, are processed as ratios 

by the SPAN algorithm, they do not need to sum to any 

particular total value. 

In step 3, each member records which other members 

he chooses to have serve as voting agents by assigning 

numerical values to them, and indicates what confidence he 

has in his own judgments of the .ability of his peers. 

In step 4, finally, each member records his 

confidence in the appropriateness of his initial member-

option division of power. All these data are recorded on 

the SPAN DECISION FORM (Appendix B), and are collected for 

processing by the CDC 6400 computer. When the program has 

run to completion, all points allocated directly to options 

by members will have been assigned to solutions. All points 

allocated to other members will have been assigned to solu

tions based on those other members' allocations. 

The information thus obtained provides not only a 

rank ordering of all options, but a value for each which 

is proportionate to the total weight each received. In 

addition, virtually any kind of feedback regarding the 
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distribution of power throughout the process is available, 

allowing for unprecedented, explicitly recorded, digital 

analogs of the effective interpersonal influence operative 

within the group. 

Because other members will also have allocated 

points to members, it will be seen that several cycles of 

computation are necessary for all bits of voting power to 

be assigned, through members, to options. It is this 

feature which makes computer assistance indispensable to 

the use of SPAN. 

Previous research (Gilmartin, 1974; Willis, 

Hitchcock, and MacKinnon, 1969) has suggested that SPAN 

yields good decisions, higher in quality than those 

derived from more conventional voting methods, and in some 

cases (Gilmartin, 1974} , better than the best member would 

achieve if acting alone. Presumably, this upgrading effect 

is a function of the greater amount of information which 

can be applied directly to the decision, and to a cancella

tion of errors resulting from the weighting features built 

into the process. Members are potentially enabled to record 

with precision not only the relative attractiveness of 

solutions, and the perceived expertise of their peers, but 

also their own confidence. Thus, automatically, a member 

can apply leverage when he is sure, and can hedge when he 

is diffident. 
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What has not yet been systematically studied, how

ever, is the manner in which individuals respond to the 

SPAN structure. It has not been shown, for example, whether 

good decision-makers receive delegated power from others in 

accordance with their expertise or whether group members 

come to share perceptions of expertise as expressed by an 

emerging commonality of allocation patterns. 

Although the technique made available through SPAN 

may seem artificial at this stage, it should be pointed out 

that these judgments are made implicitly in groups, by 

persons, regardless of the opportunity for their expression 

(Deutsch and Gerard, 1955). It is known from these and 

other authors, that in a group setting there is a tendency 

for members to accept information obtained from others as 

evidence about reality (informational social influence). 

This is normally a covert process and its net effect on a 

complex decision is not readily accessible. The SPAN 

format allows this influence to be recorded explicitly 

by group members themselves. 

Furthermore, when the competency of a partner in a 

dyadic situation is perceived as high, there is a tendency 

for the subject to defer to that partner in making judgments 

(Willis and Hollander, 1964). One might infer that a 

similar process in multi-person groups would be reflected 

in allocations of power based on perceived expertise. 
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The strength of these factors was demonstrated by 

Cole (1954), who fould that presentation of rational 

argument outweighed prestige in affecting individual 

judgments. 

It has thus been demonstrated that individuals 

respond to expertise in a variety of settings. It is 

proposed here that SPAN can be used to assess these 

responses, seldom if ever made explicit in themselves, by 

enabling subjects to record the influence of others as an 

integral part of the decision-making task. 

These questions certainly are not uniquely 

applicable to groups using SPAN. They are of interest 

whenever groups make decisions, by whatever means. With 

respect to SPAN groups, however, they may be uniquely 

answerable. 

The research presented here, then, is in part a 

Jitter of elucidating how SPAN may or may not be used. It 

is also in part an illustration of the use of SPAN as an 

assessment device for understanding the normally covert 

features of a complex inter-personal judgment task, i.e., 

the making of a decision in a face-to-face small group 

setting. 

Hypotheses 

In view of the above discussion, several hypotheses 

have been selected for attention. It will be seen that 
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these relate to the indirect allocation feature which 

characterizes SPAN. Since this reflects interpersonal 

judgments which are seldom overtly made or readily recorded 

by observers, the hypotheses exemplify use of the kind of 

data which SPAN can yield and the kind of questions which 

can be directly addressed. Each formal null hypothesis 

CHq) is stated below, and is followed by a restatement of 

the questions addressed in terms of generalized concern. 

1. Hq: That subjects' performance on the indirect 

allocation task of SPAN will not reflect increasing 

concordance in the judgment of members as a function 

of trials. 

To what extent do members of a group come to 

agree in their assessment of each others' expertise? 

2. Hq: That subjects' performance on the indirect 

allocation task does not correlate with external 

criteria of expertise. 

Even if members can agree in their perceptions 

of experts, are these perceptions accurate? 

3. Hq: That group performance in judging member 

expertise does not improve over trials. 

Given feedback on the consequences of prior 

decisions, will the group as a whole learn to accord 

more power to demonstrated experts? 



Hq: That the indirect allocation features of SPAN 

do not result in superior group output compared to 

a direct allocation method alone. 

If group members are allowed to delegate 

authority explicitly to agents within the group, 

will this freedom enhance the quality of the 

decisions made? 



METHOD 

Subjects 

Subjects were 24 graduate students of both sexes 

enrolled in a financial management course at The University 

of Arizona. They were generally acquainted with one 

another but had not previously functioned together in 

decision-making groups. 

Subjects were randomly assigned to four groups of 

six each and maintained membership in the same group 

throughout the problem. Although attendance was high, 

occasional absences required four decisions to be made with 

five members present. The absences were distributed among 

three of the four groups. Because performance in the four 

groups was similar, it is thought that the absences were 

inconsequential. 

Task 

The decision task employed in this investigation 

was the Financial Management Decision Game (FINGAME) 

developed by Brooks (1975)• FINGAME is a computer-assisted 

simulation game in which subjects take over responsibility 

for specified financial decisions in the management of a 

hypothetical manufacturing firm. The difficulty of the 

task was considered to be appropriate to the subject sample. 

14 
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FINGAME provides a test of financial and general 

decision-making ability. Each trial is considered to 

represent budget considerations for a fiscal quarter, and 

repeated trials are cumulative in their effect, as would 

be the case in reality. Thus, in each trial, subjects are 

confronted not only with external conditions which are 

imposed, but also with the naturally occurring consequences 

of previous decisions. Subjects are motivated to make good 

decisions, or else they will have to deal with the conse

quences of bad ones. 

The parameters of the problem are such that outcomes 

are fully determined. The problem thus has virtually 

complete replicability, In addition, feedback can be pro

vided to the subjects in substantial detail. 

Subjects can be held responsible for any number of 

decisions from one to as many as eighteen budget variables. 

In the present study, subjects assigned values to four 

major variables: dollar value of short-term loans, value 

of long-term loans, number of units to be produced, and 

the price per unit which will be asked of the market. 

These variables were selected, in consultation with the 

course instructor, because they allow for meaningful 

response variability and because they directly affect a 

firm's performance. Values of other variables were provided 

by the instructor. 
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Each member therefore submitted to the group, on 

each trial, a proposal consisting of four separate budget 

variables. These 4-part options were then voted on by 

the group, as indivisible alternatives. Discussion was 

essentially undetermined, and so each member was free to 

express himself to the limit of his desires and abilities. 

Although there is no guarantee that all options were 

equally discussed, there was, at least, equal opportunity 

for each option to be presented and justified. 

Each of the four groups completed nine trials on 

consecutive days, representing nine quarters of management 

input. The first three trials were devoted to familiariza

tion both with the problem and with the SPAN voting format. 

Since these trials were supervised, and resulted in a 

simplification of data recording sheets, they are not 

included in the analysis of results. Data therefore reflect 

performance in the last, six trials. 

Procedure 

Prior to each decision trial, subjects were provided 

with financial data in the form of a quarterly financial 

statement for their company. For all but the first trial, 

subjects also were provided with feedback outlining their 

respective group's SPAN allocations. Each subject thus 

had a substantial amount of information available to him, 

with which to formulate a proposed plan of action for the 
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following meeting. Decisions were made each class day-

beginning at or about 10:30 a.m., and feedback was made 

available by 5:00 p.m. the same day. Feedback consisted of 

decision outcomes, in the form of quarterly financial state

ments. These showed the chosen values of the decision 

variables, and their effect on the companyrs status. 

Tables from the SPAN printout were also made available; 

in particular, these included tables headed "Assignments 

of Magnitude Estimation Numbers by Each Participant," which 

shows the allocation patterns of each individual, and 

"Proportion of Cumulative Final Parcels at Junctions During 

Cycles for Group (n)," which shows the final allocation of 

all points, to members and to options, and reveals the 

decision outcome. These were posted in a prominent central 

location, familiar to and easily accessible to all subjects. 

Groups met simultaneously and so had equal access 

to both feedback and, in the early trials, instructional 

attention. After the first two (pre-designl trials, the 

author had no direct contact with subjects. Data collection 

and provision of feedback were entrusted to a well^qualified 

assistant who was familiar with the overall plan but was 

unaware of specific hypotheses. It is believed that this 

arrangement substantially reduced the possibility of 

unintended experimenter bias having any influence on 

results. 
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On each trial, each subject presented his individual 

plan as an option for the group's consideration, using the 

Decision Input Form (Appendix A). Each group discussed the 

options thus made available to it, and made its SPAN 

allocations using the SPAN Decision Form (Appendix B]. 

Each group had at least one member who achieved at 

least 90 per cent on the objective measurement of task-

relevant skills (271/300, minimum score on objective test 

criteria), Therefore it can indeed be said that each group 

included at least one expert. 

Both forms were collected from each subject by the 

assistant, who subsequently ran the SPAN and FINGAME 

programs to acquire decisions and feedback. Summary 

tables from each printout were then posted in a convenient 

and familiar location for subjects' use. This process was 

repeated for each trial. 

Following the final trial, performance was 

evaluated in terms of the financial status of each-group's 

"company." This is operationalized as the accumulated 

wealth for each firm, i,e., the summed value of one share 

of common stock, accumulated previously paid out dividends 

of one share, and external investment return on the previ

ously paid dividends. This figure indicates the relative 

position of an original stockholder, and is the best single 

index for ranking the performance of different "companies" 

playing the game (Brooks, 1975, p, 37). 



RESULTS 

To evaluate the first hypothesis, regarding an 

increase in level of agreement within groups, a coefficient 

of concordance (Siegel, 1956) was computed for each group 

on each trial (.see Appendix C) . Members' rankings of each 

other were derived from numbers assigned to particular 

members by each member in the course of the SPAN procedure. 

Subjects' estimates of magnitude were converted to ranks, 

the basic data for the statistic later used. Surprisingly, 

no group displayed significant agreement within itself on 

any trial. Indeed, the data presented in Table 1 appear 

to reflect no trend across trials. 

One possible explanation for this unexpected lack 

of increasing consensus may lie in the fact that while 

concordance does not increase, there is a trend toward a 

net decrease in deviation scores, over trials, relative to 

the groups'1 mean ranks. In three of four groups (B, C, D) , 

th.e rankings of individuals were found to be closer to 

overall mean ranks in Trial 6 than in Trial 1, For 

example, in Group B, the mean deviation of Trial 1 rankings 

of individuals from the grand mean was 1,25, On Trial 6, 

this deviation shrank to ,47, indicating that by the last 

trial, members were evaluating each other in a fashion 

19 
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Table 1. W-values and s-values for the coefficient of 
concordance for each group on each trial. 

Groups 

Trials 

A B C D 

Trials W/s W/s W/s W/s 

1 .38/104 .10/26 .70/14** .12/30.5 

2 .45/125 .54/150 .19/50.5 .23/61 

3 .09/23.5 .14/35.5 .05/12.0* .24/67.5 

4 .19/51.5 .39/108 .14/37 .10/23 

5 .34/94.5 .27/70 .26/68.5 .18/46 

6 .03/8.0 .60/53.5* .43/116 .17/13.5* 

k = n = 6 for each cell except as noted. 

*k = n = 5. 

**k = n = 4. 

consistent with their overall, across-trial evaluations, and 

that this was occurring to a greater degree than on Trial 1. 

However, primarily because of a counter-tendency in 

Group A, this finding does not reach statistical significance 

(F=l. 5; 1, 16df) , 

Another possibility is that since members were 

enabled to allocate to themselves in the SPAN format, self-

allocations would tend to predominate, and so obscure any 
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change in the allocation to others. Consequently, the data 

were analyzed with self-allocations excluded. These are 

presented in the form of incomplete Latin squares (Kendall, 

1955) yielding Chi-square values (n-1 df) for each group, 

based upon obtained W-values (see Appendix D for formula). 

Table 2 presents these outcomes, which fail to reveal 

significant patterns. 

Table 2. Chi-square (incomplete Latin square) values for 
concordance with allocations to self excluded. 

Trials 

Groups 

Trials A B C D 

1 7,27 0.23 0.15 2.09 

2 1. 86 5.36 3.03 5. 08 

3 }—
1 00
 

O
 

2.10 0.72 5. 83 

4 1.16 4. 67 3.03 2.80 

5 1. 86 2.10 4.90 3.88 

6 2.57 2.30 5.13 1.30 

It must be concluded, therefore, that in these 

groups, there is no tendency for subjects to express 

increasing agreement in their assessments of each others * 

expertise. 
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In evaluating groups' ability to tap member exper

tise, an external criterion was used to provide a measure 

of each subject's abilities. For each subject, cumulative 

test scores from the course were available reflecting 

mastery of elements of management involved in playing 

FINGAME. Subjects had been drawn from a graduate level 

course in financial management, the content of which 

coincided rather precisely with the elements of management 

necessary to perform successfully in FINGAME. It had been 

hoped that individual FINGAME projects could be carried out 

simultaneously, providing a direct measure of game 

expertise; however, this proved impossible, and so this 

substitute measure was used. 

To test the second hypothesis, concerning expertise 

and indirect allocations, the cumulative^-point score for 

each subject was correlated with the total proportionate 

points allocated to each subject by his fellow group 

members over all cycles of the iterative computation. 

Because the allocation scores used here are proportions of 

the total points indirectly allocated in each subject's 

respective group, and because the several groups operated 

very similarly in terms of outcome tsee discussion below in 

Hypothesis 4) and concordance, groups were collapsed for 

this analysis and the subject sample was treated as a whole. 

One subject dropped out of the course toward its end, had 
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no recorded exam point total, and so was dropped from the 

analysis. 

Product-moment correlations were computed for all 

subjects participating in Trial 1 (N=21) and for subjects 

participating in Trial 6 CN=21) . On Trial 1, r=+.24; on 

Trial 6, r=+.30. These both fall short of significance at 

the .05 level, which requires an r of .41 with N=21. 

The difference in correlations between Trials 1 and 

6 bears upon the third hypothesis. It indicates some slight 

tendency for improvement over trials, but cannot be con

sidered important at this point, for a trend analysis across 

trials (Edwards, 1965, p. 226) using the summed absolute 

deviations of rankings within groups from rankings based on 

course performance, reveals no statistically significant 

pattern (F=:2.05; 5, 15df:n.s.). Therefore, with respect 

to Hypotheses 2 and 3, it must be said that groups did not 

allocate points based on actual expertise in any meaningful 

fashion; in particular, they did not learn to do this as a 

function of repeated trials, even with performance feedback 

provided. The null hypotheses therefore cannot be rejected 

at this point. 

It appears to be clear that these subjects did not 

allocate power to others based on actual expertise. Indeed 

there is little in the way of a trend to suggest that they 

were even in the process of learning to do so. However, 

this does not answer the question which may further be 
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posed: i.e., do subjects allocate power on the basis of 

perceived expertise, the inaccuracy of those perceptions 

notwithstanding? Within the framework of this study, 

there are no direct data bearing on perceptions of 

expertise; however, an indirect estimate can be made on 

the basis that members who originate preferred options 

would reasonably be viewed as the relative experts. If 

allocations to members are based on perceived expertise, 

then there should be a high positive correlation between 

numbers assigned to options and numbers assigned to the 

respective originators of those options in the SPAN group 

procedure. 

To verify this possibility, points allocated to 

members and their respective options were summed across 

members, within groups, for the first and sixth (last) 

decisions, and these totals were used as scores for purposes 

of correlation. It was found that on the first decision 

trial, the correlation was not significant Cr=+.33, n=22). 

That is, on the first decision of record, subjects' assign

ments to members did not reflect their appreciation of 

options. On the sixth decision, however, ratings of members 

were indeed highly correlated with their respective pro

posals (r=+,76, n=22, p<.05). Subjects clearly changed 

their pattern of allocations over trials, then, and this 

change is thoroughly consistent with the proposition that 
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power will accrue to those who are perceived to be experts 

with respect to the problem or task at hand. 

This outcome is hardly unexpected, as the placing of 

power in the hands of others, presumably qualified to use it 

properly, is the basic principle of representative democracy. 

The question which remains open, therefore, must ask why 

perceptions of expertise were not accurate. A number of 

possible answers suggest themselves, and it may be worth

while to consider these. It may be that, in their perusal 

of feedback information, subjects attended primarily to the 

decision outcome, and only secondarily to information on 

the internal structure of the voting patterns. Although 

both were equally accessible, one might suppose that the 

voting patterns of others, displayed in the SPAN feedback, 

was of less inherent interest than the decision outcomes 

themselves. If this were in fact the case, it would suggest 

that future SPAN research employ instructions emphasizing 

as much as possible the importance of attention to SPAN 

feedback in optimizing subsequent voting performance. 

Another possibility may be that subjects inappro

priately construed activity in discussion, or leadership 

role enactment, as a reflection of expertise. Subjects may 

therefore have voted for active members or emergent leaders, 

and their proposed options, out of proportion to their 

actual expertise. This kind of subject inference can be 

diminished through use of more structural group interaction 
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(.e.g., Gilmartin, 1974), although interventions limiting 

discussion may also limit the availability of information. 

Such a step seems to be best taken with care, for it may 

change the nature of group interaction markedly and thereby 

have unspecifiable effect on the outcome. 

Other concerns at this point in the discussion 

include the degree to which subjects attend to feedback, 

and the possible learning which may have taken place during 

the first three trials. 

In answer to the first concern, the extent to which 

subjects incorporate feedback is always moot; there is no 

known way of assessing covert assimilation of information. 

In response to the second, it should be pointed out that 

since responses to the predesign trials were incomprehensible 

and therefore useless in form, obviously little if any 

learning took place. 

Since there is evidence that interaction generally 

leads to increased accuracy in interpersonal perception 

(Bieri, 1953; Festinger and Hutte, 1954}., then it might be 

assumed that failure to act on the basis of expertise 

represents a countervailing value rather than a failure to 

learn. 

In the case of these subjects, however, outcomes can 

most efficiently be accounted for on the basis of inaccurate 

apprehension of expertise, rather than inappropriate 

oppositional response tendencies. This conclusion seems 
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necessary, based on previous research cited above and the 

findings reported here, with respect to perceived expertise, 

rather than actual expertise. 

To evaluate the effect of indirect allocation on the 

quality of the overall decision output, and thus test the 

fourth hypothesis, the obtained SPAN input was modified in 

the following ways: all indirect allocations were entered 

as zero; and all binary divisions between self and others 

were entered as 100% allocated to self. The product of 

this modified input, or SPAN analog, is that which would be 

obtained by SPAN, without any indirect allocation, or power 

sharing. 

In this investigation, four groups across six 

trials yielded 24 decisions. For each decision, both a 

SPAN cumulative, final-cycle output and a SPAN-analog out-

comecome was obtained. In 22 of the 24 cases, the same 

pl^n received the largest number of points by each of the 

two methods. Therefore, with respect to the fourth 

hypothesis, nothing can be said about the relative quality 

of decisions obtained except that they are equal. For 

these groups at least, SPAN, which includes both direct and 

indirect allocation features, did not play a role in 

determining the decision choice. 

SPAN allocations did prove to have a small but 

consistent effect, however. It was observed that in 19 of 

the 24 cases, the proportions of points accruing to the 



preferred option, was higher with than without indirect 

features (see Table 3). This outcome is highly significant 

by the sign test CN=23, X=5, p<.003). A table similar to 

Table 3 (Table 4), with entries to two-decimal places, was 

constructed to compare the direct and indirect components 

of SPAN, where the divisions of voting power for self and 

for members as a group are respectively considered part of 

the direct and indirect components. Such a comparison 

pits first cycle cumulations against all subsequent cycle 

cumulations. In 10 cases the direct component produced a 

larger amount for the proposal, in 11 cases the indirect 

component produced the larger amount, and in 3 cases the two 

components yielded ties. These outcomes indicate that the 

direct and indirect components contributed about equally to 

the statistically significant outcome based on the data in 

Table 3. It therefore would be premature to rule out the 

possibility that indirect allocation has no utility, as all 

the preferred options received high scores as business 

decisions. Nevertheless, the null hypothesis cannot be 

rejected at this point. 



Table 3. Proportions of direct (first cycle) and indirect (subsequent cycles) 
accruals to chosen options. 

Groups 

A B C D 

. Trials Span Analog Span Analog Span Analog Span Analog 

1 ,2486 .2472 .3660 .2974 .2788 .2728 .2430 .2297 

2 .2422 .2089 .3676 .3218 .2178 .2177 .1887 .1878 

3 .2256 .2284 .3374 .2734 .2904 .2904 .1902 .1803 

4 .3261 .2531 .3669 .3174 .2646 .2641 .3270 .2851 

5 .2960 ,2517 ,3448 ,3051 .2863 ,289.5 .2269 .2387 

6 .3918 .2806 .4250 .3677 .3330 .3810 .2154 .2088 



Table 4. Proportions of direct (first cycle) and indirect (all subsequent cycles) 
accruals of points to chosen options. 

Groups 

A B C D 

Trials Direct Indirect Direct Indirect Direct Indirect Direct Indirect 

1 .24 .25 ,36 .39 .28 .29 .24 .24 

2 .28 .00 .42 .28 .22 .00 .18 .21 

3 .21 .27 .32 .38 .29 .00 ,19 .18 

4 ,35 .31 .34 .44 .26 .50 .34 .32 

5 ,31 .26 ,32 ,43 ,30 .24 .21 .26 

6 .40 .38 .31 .45 .33 .33 .22 .22 



DISCUSSION 

The information revealed by this study sheds light 

on the response of individuals to SPAN. The obtaining of a 

large significant correlation between numbers assigned to 

other members and numbers assigned to the preferred options 

of these members on the sixth trial as compared with a 

small nonsignificant correlation of this type on the first 

trial suggests that members developed subjective, perceived 

hierarchies of expertise. Because the plans preferred by 

the groups received high scores as business decisions, and 

because the SPAN indirect and direct components collectively 

and about equally increased in a significant number of 

cases the amount of power accruing to these preferred plans, 

as compared with a purely direct method (though not leading 

to the selection of other plans), the possible usefulness 

of the SPAN method in other situations is suggested. 

Despite opportunity to allocate power to other members, the 

subjects as a whole retained the bulk of their power for 

direct personal decisions regarding the merit of the 

proposed plans. It is clear that group members do not 

always regard expertise among themselves as a basis for 

evaluating what input each should have in the decision 

process. It is also clear that ongoing participation in a 

31 
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group with decision-feedback, is not a sufficient condition 

for the development of shared interpersonal judgments. 

Whether these observations hold for all groups 

remains to be seen. It may be that incipient businessmen 

and women guard their power more jealously than others, 

even when the group product is stipulated to them as 

paramount. Explanations of why this should be the case are 

not obvious, but the relative lack of patterning in 

response measures is consistent with the interpretation 

that these groups were composed of individuals determined 

to go their own way, and resist involvement in the group 

process. 

Another possibility is that these subjects perceived 

themselves as sufficiently knowledgeable about the problem 

to ignore the relative expertise of others. Since the four 

groupsr companies finished within pennies of each other in 

terms of accumulated wealth, and individual abilities were 

indeed distributed over approximately equal ranges, from 87 

to 145, within groups, it could well be the case that 

members did not discriminate on the basis of actual exper

tise. 

For whatever reasons, it is clear from the raw input 

data that this group of subjects was reluctant to share 

power, and that this reluctance did not dissipate over 

trials. Looking at the percentage of "power given to 

others," the average score on Trial 1 was 3 4,5%, This 



actually decreased to 21.5% on Trial 3 before slowly rising 

to 38.6% on Trial 6. What this means, simply, is that the 

average subject retained most of his power to himself 

throughout the problem; if he perceived other subjects in 

terms of expertise, he did not act on this perception by 

allocating away increasing proportions of points. It may 

fairly be said, then, that these subjects adopted a rigid, 

individualistic attitude toward the problem and did not 

engage in a voting style which could be considered coopera

tive or group-oriented, 

Since the very essence of representative democracy 

resides in the giving away of power to others who, in turn, 

give away their power (e.g., U. S. House of Representa

tives) , it logically and necessarily follows that SPAN 

provides an opportunity for more egalitarian voting than 

does any conventional method; only post hoc speculation can 

answer the question of why members refuse to exercise 

their full range of options in this behavior sample. 

Objectively, the retention of power for the purpose of 

direct application to solutions carries a high level of 

importance to subjects in this sample. 

It may be worth reiterating at this point that the 

instructions delivered to subjects were explicit on two 

relevant points: that groups were to arrive at the best 

group decision possible, and that points were to be 

allocated on the basis of judged expertise only. It can 
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only be assumed, therefore, that retention of individual 

power had a high value for members, high enough to override 

the possible benefits of deferring to experts within the 

groups. Since there was nothing in the study to suggest 

reward for individual effort at the expense of the group, 

it can be assumed that this value is pre-existing, and not 

a function of the design. 

The fact that subjects did not optimize their 

performance through use of SPAN lends support to its poten

tial utility as an assessment device. That is, the 

performance characteristics revealed by this investigation 

are consistent with the view that group decision-making is 

not necessarily a rational, cooperative effort. Members 

hold out for their own views, in voting, and are unwilling 

to systematically defer to experts. SPAN does not neces

sarily counteract this tendency. Furthermore, it can be 

s^id that, at least for exercises without real consequences, 

group members will not readily delegate power, even if doing 

so could improve group product. 

'With respect to the group decision-making literature 

at large, it should be noted that only seldom does the task 

environment make distinctions among the responses provided 

within a collection of individuals (Collins and Guetzkow, 

1964, p. 77). More typically, even in group cooperation, 

reinforcing stimuli are delivered to individuals 

separately (.Rosenberg, 1960), Furthermore, Zajonc (.1962) 



reported that performance was inhibited when individuals 

received only knowledge of group success or failure. 

Therefore, it can be concluded that, being able to 

provide both individual and group feedback, SPAN should 

enhance group functioning over a series of trials. The 

results suggest, indirectly, that this is so. 



SUMMARY 

Four groups of six graduate students each engaged in 

a serial decision-making task using the SPAN technique. 

Analysis of the pattern of indirect allocations revealed 

the following about individual performance in the group 

context: members do not accord much power to others, even 

to experts, in spite of repeated trials with feedback. In 

this case, the delegation of power was not significant 

enough to affect decision quality relative to direct 

voting alone. 

It was observed that power allocated to options 

reflected the influence attributed to the option originators. 

In this sense, the perceived expertise of fellow members 

was used as a basis for assigning numbers of points. The 

members' perceptions of expertise were not accurate, how-

eyer, nor were they collectively held. 

The members' reserving the bulk of their power for 

direct personal decision rather than allocation to others 

is seen as an act consistent with the values of direct 

democracy rather than representative democracy. That is, 

the average subject chose to cast most of his votes him

self, rather than to delegate this function to perceived 

experts. 
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APPENDIX A 

DECISION INPUT FORM 

COMPANY 

QUARTER TO BE SIMULATED 

1. MARKETABLE SECURITIES 

2. SALES DISCOUNT ON RECEIVABLES 

3. SHORT-TERM LOANS* 

4. TWO-YEAR INTERMEDIATE 
TERM LOAN 

5. THREE-YEAR INTERMEDIATE 
TERM LOAN 

6. LONG-TERM LOAN* 

7. SHARES OF PREFERRED STOCK 

8. SHARES OF COMMON STOCK 

9. COMMON STOCK PRICE PER SHARE 

10. DIVIDEND PER COMMON SHARE 

11. UNITS OF MACHINE CAPACITY 
PURCHASED 

12. UNITS OF PLANT CAPACITY 
PURCHASED 

13. CAPITAL BUDGETING PROJECT A 

14. CAPITAL BUDGETING PROJECT B 

15. UNITS TO BE PRODUCED* 

16. PURCHASE OF DEMAND AND PRICE 
FORECASE 

~T T 

~ ~4 
$ , 0, 0 0 0 
5 8 

~~9 
$ , 0, 0 0 0 
TO* TJ ~ 

$ , 0, 0 0 0 
14 T7 ' 

$ , 0,JO _0 _0 
18 21 
$ , 0, 0 0 0 
22 25 

26 ' 3l 
t  r  

32 38 

39" 43 

44" 41 

, 0 _0 
48 51 

, 0 JO 
52 55 

56" 

57 
, 0 0 

W 61 

62" 
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17. STRIKE SETTLEMENT 

18. UNIT PRICE OF PRODUCT* 

19. PENALTY 

63 
$ 
67 S8 

$ , 0,_0 _0 _0 
69 72 

*Indicates values to be assigned by groups; other values 
assigned by instructor for each trial. 



APPENDIX B 

SPAN DECISION FORM 

MEMBER NUMBER Q 

GROUP LETTER | | 

STEP 0. Be sure that your member number and group letter 
appear above on this page and on the decision 
input form for FINGAME, In addition, your name 
must appear on the decision input form for FINGAME. 

STEP 1. DIVISION OF VOTING POWER 

Power given to others: Q% 
(Maximum of 9Q%J 

Power retained for self: Q% 
(Minimum of 10%) 

STEP 2. JUDGMENTS OF FINGAME PROPOSALS TO EACH MEMBER OF 
YOUR GROUP. These judgments can range from 0 to 
100, with larger numbers indicating the proposals 
you feel are best and lower numbers for the pro
posals you feel are worst. 

Proposal of member: 12 3 4 5 6 7 ••••••• 
Your confidence in the judgment you have given each 
proposal: 12 3 4 5 6 7 

••••••• 
STEP 3. DIVISION OF POWER YOU HAVE GIVEN AWAY AMONG GROUP 

MEMBERS. 
Power given to member: 

1 2 3 4 5 6 7 

• • • • • • •  

Your confidence in the assignment of power you have 
given to each member: 

1 2 3 4 5 6 7 

• • • • • • •  

39 
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STEP 4. DIVISION OF CONFIDENCE WEIGHTS BETWEEN MEMBERS AND 
PROPOSALS. 
Your confidence in your proposal judgments 
CStep 2) : £—| ̂ 

Your confidence in your assignments to group 
members CStep 3): j—[ % 

TOTAL = 100% 



APPENDIX C 

COEFFICIENT OF CONCORDANCE FORMULA 

Presented below is the formula for the coefficient 

of concordance, corrected for ties. 

W = § 
1/12 k2 (N3-N)~k£T 

T = 

12 

where t = number of observations tied for a given rank, 

within any one of k rankings (Siegel, 1956) . 
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APPENDIX D 

CHI-SQUARE FORMULA 

Formula used for Chi-square (incomplete Latin 

square, also referred to in Kendall [1955J as a Youden 

array), is reproduced below. 

2 X(n2-1) X = — ' W 
k + 1 

In this formula, X is equal to k-1; n = number of judges, 

and k = number of events being judged. 
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