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ABSTRACT 

The use of representational methods for group 

decision-making has been largely ignored as an area of 

empirical investigation. The present study was essentially 

a validity test of two innovations which utilize repre

sentational processes for peaching group decisions. To 

accomplish this evaluation, these innovations, SPAN and 

PARN, were pitted against two comparable but direct methods 

which have been used by decision-making groups. The 

members of the groups in the present study were asked to 

rank 12 solutions to a problem which had many possible 

solutions of varying quality. A validated and standardized 

scoring system permitted a quantitative pre-scoring evalua

tion of each solution. The relative merit of each of the 

four methods being compared was estimated by determining 

how closely it approximated the objective score value of 

the solution. 

The study was replicated three times and partially 

replicated a fourth time, The results provided support for 

the hypothesis that the two representational methods would 

produce better group results than the two direct methods. 

The second hypothesis was that SPAN—the innovation which 

allows a bifurcation of each member's votes between direct 

and representational voting—would be the most satisfying 
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method of the four compared; This hypothesis was also 

supported by the results. Implications drawn from the 

nature of the differences in group decisions by the direct 

and by the representational methods for the different 

groups were discussed. 



INTRODUCTION 

There may have been a time in history when a single 

man could lay claim to sufficient knowledge about all 

things to make informed and^.advantageous decisions about 

the conduct of business or the direction of states, but 

even- in the early stages of the development of man's fund 

of knowledge this is questionable. Today, in our transis

torized civilization, it is impossible for heads of state, 

corporate directors, and most other people in responsible 

positions, to rely completely on their own knowledge and 

resources to make important decisions without referring to 

others for information and help. Group decisions have 

become more the rule than the exception, and are of growing 

concern for social scientists who must shoulder the 

responsibility for keeping informed and for disseminating 

knowledge about the many factors which can affect group 

decisions which in turn can affect millions of people. 

Social scientists have recognized this responsi

bility as an important one and have responded with a great 

deal of work concerned with the dynamics of decision-making 

(Siegel & Fouraker, I960; Siegel, 196*1; March, 1965). How

ever, this activity has.been largely a response to the need 

for more knowledge about the individual decision-making 

process (Edwards, 195^). In the area of group 

1 



decision-making the activity has been largely a search for 

parameters in the decision-making process or attempts to 

construct models and test them empirically. They are 

concerned with such things as changes in individual opinion 

and behavior, the effects of specific situations, and the 

conditions under which individual group members accent the 

group goal (Berkowitz, 1965; Lewin, 1958; Pelz, 1958). 

There are many aspects of group decision-making 

which one might study. Lewin (1958), for example, regarded 

"group decision" as consisting of group discussions con

cluded with a request for decision. Pelz (1958) submitted 

that "group decision" could profitably be defined as 

". . . decision about individual goals in a setting of 

shared norms regarding such goals." Siegel and Fouraker 

(i960) were concerned with the application of economic 

theories and models to group barga.ining and group decision

making in terms of predicting which decisions would be made 

by individuals in a group. 

If one focuses attention on the mechanics of 

combining the individual decisions (which precede a group 

decision) in such a way as to arrive" at a group decision, 

very few relevant studies can be found. The major reason 

for this is probably the fact that very few different 

methods for combining individual decision's exist. The 

dominant means of arriving at a group decision has been, 

and probably still is, the plurality-rule method. We do 
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use a representational method to a certain extent in our 

form of government and in forming committees for special 

purposes, but even in these instances, once the representa

tives are elected decisions are made by means of the over

worked "nose counting" plurality-rule method or some other 

direct technique. 

The use of representational methods during the 

making of decisions by groups has been all but ignored. 

There are at least two compelling reasons for this defi

ciency. First, it is almost a cultural trait, at least in 

the U.S.A., for one to be or try to be independent and 

self-reliant. Some experimental support for this generali

zation is found in the results from the interaction process 

analysis studies by Bales (1950). He found that the giving 

of facts, opinions, and suggestions is a behavior found 

occurring considerably more frequently than asking for 

facts, opinions, and suggestions. Second, and probably 

more important, however, is the non-availability of 

representational methods to use in the making of group 

decisions. 

Direct methods for making judgments about options 

already exist in abundance. Examples are the Summed-ranks 

and Constant-sum methods, which were used in this experi

ment . On the other hand, indirect methods whereby,a group 

may utilize its judgments not only about the options but 



also about its own members during each group decision 

process seem not to exist. 

The primary goal of the present paper is to 

consider the effectiveness of two innovations in the field 

of group decision-making which attempt to fill the hiatus 

which now exists in society's repertoire of available 

methods, by introducing representational methods of con

verting individual decisions into group decisions. 

One of the innovations, PARN (Proportionate 

Additive Representational Numeration), is completely 

representational. That is, no votes (points) go directly 

from a member of the group to an option. Each member of 

the group starts with 100 points which he must allocate 

completely to other members of the group, with no points 

allowed to go to himself. Only those members of the group 

who receive points from another group member or other 

members have an actual vote in making decisions about the 

options. A single-step process was accomplished by having 

each member complete a form sheet which enabled him to do 

two things on the single form: First, he allocated points 

to the members by distributing his original 100 points 

among them. Second, he allocated 100 percentage points 

among the various options to indicate how he would distrib 

ute any points he might receive from other group members. 

The group -decision regarding the options was then 

determined by summing the number of points each option 
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received from all group members. (See Appendix A for a 

copy of this method. The contents of Appendices A, B, C, 

and D represent essentially the ideas conveyed by the 

decision-making forms together with the experimenter's 

discussion.) 

The other innovation, SPAN (Successive Propor

tionate Additive Numeration), adds more flexibility and 

freedom than PARN allows. Each member's vote is again 

represented by 100 points, but the individual can divide 

these joints between the options and the other group 

members as he sees fit. Those points which he assigns to 

other members are redistributed according to each assignee 

member's distribution choices, and so on, iteratively cycle 

after cycle until all but a fractional proportion of the 

total original points of the group have been reallocated 

from members to options. Because the computation process 

for SPAN would be laborious if done manually, a computer 

program has been developed which performs the computations 

in a short time. A more complete description of the SPAN 

Method can be found in Appendix B. The literature will 

soon contain a description 9f the elements of SPAN 

(MacKinnon, in press) and an account of some developments 

in the method (MacKinnon, 1966). 

In order to test the effectiveness of these two new 

group decision-making methods, they were compared with two 



somewhat similar but direct methods; the Summed-ranks 

Method, and the Direct Method, which has some likeness to 

the Constant-sum psychometric method. To use the Summed-

ranks Method each member of the group simply ranks the n 

options in terms of how good he thinks each one is, and 

gives the most points (n) to the best one, n-1 points to 

the second best, and so on. The group decision is then 

reached by summing the numbers of points received by each 

option from all members of the group. A copy of this 

method and its accompanying description can be seen in 

Appendix C. The Direct Method consists of having each 

member of the group divide a given number of points (lOO 

in this case) among the possible options, and then summing 

the points received from all group members for each option. 

This method is very similar to the plurality-rule method. 

A description of the Direct Method can be seen in Appendix 

D. 

The task of comparing these four methods created a 

need for a very special type of problem, a problem which 

met several criteria: (a) It must admit of more than one 

possible solution, so that a decision must be made as to 

which is the best solution. (b) It should preferably admit 

of more than just "right" and "wrong" answers; i.e., it 

should yield solutions which are capable of being ranked 

in order of goodness of solution. (c) It should have a 

validated and standardized key for scoring the solutions. 



A search of the literature produced a problem which 

quite adequately met all the above criteria. The problem 

was conceived by the assessment staff of the Office of 

Strategic Services (OSS) during World War II to evaluate 

the" leadership abilities of candidates tentatively selected 

for service in the OSS (The OSS Assessment.Staff, 19^8). 

It is called the "Mined Road Problem" and involves the task 

of getting five men on a guerilla mission behind enemy 

lines across a road mined with supersensitive mines. (See 

Appendix E for a complete description of the problem.) 

There are many ways the objective can be accomplished with 

the available materials. 

Since World War II the problem has been adapted for 

social research and refined considerably. It has been used 

in three studies designed to observe the effects of dif

ferent intragroup relationships on group problem-solving 

(Hoffman, 1959? Hoffman 8c Smith, i960; Hoffman & Maier, 

196l). These studies used college students as subjects. 

Lorge, Tuckman, Aikman, Spiegel, and Moss (1955) compared 

solutions to the problem presented at four levels of 

remoteness from reality. The four degrees of remoteness 

from reality were these: (a) a verbal description, (b) a 

photographic representation, (c) a miniature scale model, 

not allowing manipulation of the materials, and,(d) the 

miniature scale model allowing manipulation of the mater-

rials. In order to evaluate and compare the written 



solutions to the problem, a detailed scoring key was 

developed, which Lorge and his colleagues called the 

Quality Point System (QPS)."'" The full-size prpblem situa

tion was actually constructed in reality, and different 

ways of crossing the road were tested. Their study 

indicated no significant differences among the solutions 

for the four levels of remoteness from reality. Lorge, 

Tuckman, Aikman, Spiegel, and Moss (1956) also used the 

problem in a study concerned with the adequacy of written 

reports in problem solving by teams and by individuals. 

The subjects used by Lorge et al. in these two studies 

were Air Force Reserve Officer Training Corps candidates 

at Manhattan College. 

In view of the refinement achieved in the above 

studies, and in view of the fact that the problem has been 

used successfully with non-military subjects, it was chosen 

to be used in the present study. In the context of the 

present study, the task of the group members was to use the 

four methods to make decisions about the quality of some, 

previously written solutions to the Mined Road Problem. 

The objective score values of these solutions were 

determined by means of the Quality Point System developed 

by Lorge et al. (1955)• 

1. JV copy of the QPS was kindly supplied by Dr. 
Joseph Spiegel of the Mitre Corporation, Bedford, 
Massachusetts in the course of personal correspondence. 
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The two major hypotheses in the present experiment 

were concerned with the expected order of performance of 

the methods and the expected order of preference for, or 

satisfaction with, the methods. It was hypothesized that 

SPAN and PARN would outperform the two direct methods. It 

was problematical whether SPAN or PARN would perform better 

in the absence of experience with the methods. SPAN, un

like PARN gives the subjects an opportunity to allocate 

points directly to the solutions. Therefore, SPAN alone 

releases a trait often found in American personalities, 

specifically, the need to have the answer, not be dif

fident, not to defer to the judgment of others. 

If a group repeatedly received feedback from its 

own. performance, so that each member would confront the 

facts vivifying the relative quality of his performance in 

relation to the performances of others, and if the whole 

group sought group excellence of output, then self-

overestimation might be corrected and the SPAN output 

improve. In the absence of this feedback, however, it 

could not be predicted whether SPAN would perform better 

than PARN, so the more modest prediction was made that 

these two methods would perform better than the two direct 

methods. 

Because SPAN affords a greater range of choice than 

any of the other methods, the second hypothesis was that 

•SPAN would be more satisfying to the members of the group. 



METHOD 

Four replications of the experiment were attempted. 

Twelve solutions to the Mined Road Problem were written by 
v 

the author, using the Quality Point System to generate 

solutions with precisely determinable QPS values. (See 

Appendix F for copies of the solutions, with references to 

the QPS sections and respective QPS score values.) The 

members in each group were asked to rank these solutions 

and then to use the four methods of allocation in order 

that later these individual decisions could be converted 

into group decisions. 

Subjects 

The nature of the present study imposed some 

specific requirements on the nature of the groups which 

could be used. First, since the Mined Road Problem has a 

military setting, all the group members should be male. 

Second, due to the nature of the decision-making methods, 

in some of which the members were' required to allocate 

points to other group members on the basis of knowledge of 

their ability in the past, the members had to be relatively 

well acquainted with one another — the so-called "tradi-

tioned" group (Lorge, Fox, Davitz, 8e Brenner, 1958). 

Further desirable attributes were volunteer participation 

10 
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and higher educational standing. The four groups which 

participated met all these requirements with one possible 

exception. Two of the groups consisted of senior ROTC 

students (one Army and one Air Force) at the. University of 

Arizona. Another group consisted of members of a profes

sional fraternity at the University, while the fourth group 

was made up of air force pilots in special training at an 

Air Force base. 

Experimental Precautions 

In order to counteract possible order effects, a 

table of random numbers was used to determine the order of 

presentation of the decision-making forms to each of the 

group members. A table of random numbers was also used to 

generate a series of solution number sequences in order to' 

permit a random assignment of the numbers (1-12) for each 

group member's set of solutions. Member numbers, used for 

allocating points to other members, were randomized by 

shuffling the member identification number cards and then 

placing them at the seats around the table. These proce

dures were adopted to randomize possible systematic number 

preferences or habits. In order to prevent spurious point 

allocations based on ephemeral impressions of confidence 

or ability, no discussion about the problem or solutions 

was permitted. 
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Procedure 

Each member of the group had a member number card 

in front of him which was clearly visible to all other 

members. After the experimenter had read the "Group 

Member's Orientation Sheet" (See Appendix G), he spent the 

next half hour reading the four methods with their instruc

tions and adding further explanation and answering ques

tions. The order in which the methods were explained to 

the four groups was counterbalanced by means of a Latin 

square, to control for cues about experimenter interest. 

A copy of the Mined Road Problem was next distributed to 

each member of the group and the members were allowed at 

least five minutes to read-the problem before a set of 

solutions was distributed to each member. They were 

allowed as much time as they needed to rank the solutions. 

They were instructed to rank all solutions and also allowed 

to rank the other members on a practice sheet which was 

furnished. This sheet provided continuity while the Ss 

filled out the four decision-making forms. The time taken 

ranged from 75-90 minutes for the four groups. Each 

member kept his "Group Orientation Sheet" in order that he 

• could refer back to the criteria to be used in evaluating 

the solutions. 

After all members were finished with the ranking 

of solutions, each member received a set of decision-making 

forms stapled together"in a previously randomized order. 
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They were instructed to work on the top form only, and that 

everybody would start on the second, third, and fourth 

decision-making forms at the same time. They were allowed 

as much time as they needed to complete their top form, and 

then the whole group started together on the second form, 

and so on. The first three groups took from 15 to 20 

minutes for each form. 
<* 

After the group members had completed all four 

decision-making forms, they were asked to rate the four 

methods in terms of their satisfaction with them by 

dividing 100 points among the four methods. The largest 

number of points was to go to the method or methods with 

which they were most satisfied--"satisfaction" being 

defined as the degree to which they would want to rely on 

the method to arrive at the best group decision concerning 

the ranks of the solutions. 

The final step was to have them fill out a sheet 

intended to determine if there was any experimenter bias 

which might have affected their rating of the various 

methods. On this sheet they were asked first if they 

thought we were interested in something special in this 

experiment which was not explicitly stated. If they 

answered this "question in the affirmative, they were asked 

to specify which of seven alternatives was our real 

interest. Among the alternatives were SPAN and PARN.. • 

(See Appendix H.) 



RESULTS 

There were some important differences between Group 

IV and the other three groups arid between the Summed-ranks 

Method and the other three methods. These differences 

bring into question the validity, of including this group 

and method in the results; therefore, the analyses were 

performed both with and without the exceptional group and 

the exceptional method. Some data concerning these issues 
/ 

will be presented in the discussion section. 

The principal dependent variable of this study was 

a weighted average score in which the weights were provided 

by the respective decision-making methods. The formula for 
12 12 

this score is: w.x./2> w., where w = points allocated 
1=1 x=l 

to the solution by Ss, and x = the Quality Point System 

(objective) score of the solution. This weighted score was 

calculated.^ for each of the methods separately for each of 

the four replications, and was used as an indication of the 

relative success of each method. 

With four methods there were six possible combina

tions of two methods. In comparing the four methods in 

terms of the weighted average score, the top.two methods 

could be determined for each replication (trial). The 

hypothesis was that SPAN and PARN would occupy these top 

two•positions in terms of performance (weighted average). 

Ik 
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The probability that SPAN and PARN should be the top two, 

irrespective .of the order of SPAN and PARN as top or 

second-best, is 1/6 on any given experimental replication. 

With only three methods the probability that the two 

representational methods should be the top two is 1/3* 

Table 1 shows the cumulative probability (P) of 

three or more successes when the underlying probability of 

success on a single trial (replication) equals 1/6 or 1/3• 

The weighted averages for the four methods and four 

-groups are summarized in Table 2. It can be seen that PARN 

and SPAN, the two representative methods produced the top 

two weighted average scores—as hypothesized. Table 2 also 

shows some other interesting results which are not so 

apparent. Since the Summed-ranks Method requires that all 

solutions be included, the score for this method is a 

rather good indicator of how well the particular group did 

in their ranking of the solutions before the selective 

effects of the other methods produced their respective 

results. The mean of the solutions ranked according to 

their QPS value is 48. *fcl. All four of the groups were 

quite close to this value when they used the Summed-ranks 

Method. Group II made a gain of over l4 points in going 

from the Summed-ranks Method (column l) to the Direct 

Method (column 2), while groups I and III made small gains. 

More significant from the standpoint of the 

present study, however, is the gain made in going from the 
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Table 1 

Summary of Relevant Probabilities from Tables 
of the Cumulative Probability Distribution* 

P of 3 
Number of Number of P of Success or more Number of 
Groups Methods with 1 Trial Successes Trials 

3 4 1/6 .00463 3 

3 3 .03704 3 

4 4 1/6 .01620 4 

4 3 1/3 .11111 4 

•(Harvard University, The Staff of the Computation 
Laboratory, 1955) 
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Table 2 

Weighted Averages of the Four Groups for 
the Four Methods 

Group 
Summed-
ranks Direct SPAN 

•» 

PARN Top two methods 

I 

H
 

•s
f 

• 

00 

51.94 52.81 54.42 PARN 8c SPAN 

II 49-25 63.33 67.94 70.24 PARN & SPAN 

I I I  46. 71  47.57 53.96 57.23 PARN & SPAN 

IV  49 .11  43.02 40.15 41.69 Summed-ranks 
& 

Direct 

Summed-ranks 
& 

Direct 
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direct methods to the representational methods. The most 

pronounced gain in this respect was made by. Group III, 

which improved its score by almost. 10 points. It is also 

of interest to note that Group II made another substantial 

gain over the direct methods when the representational 

methods were used. 

Table 2 also reflects quite poignantly one of the 
reasons why the results of Group IV are not considered 

valid. The weighted average scores of Group IV actually 

suffered losses with the increased freedom of choice 

offered by the other three methods. More will be said on 

this matter below. 

Analyses of variance were performed using these 

weighted averages of the groups, both including and 

excluding the two questionable factors in this study, and 

the results are summarized in Table 3« Tables 3a and 3b 

show that if Group IV is excluded, the differential effects 

of the four methods were significant (P < .05)• Orthogonal 

comparisons were then made, and showed the weighted 

averages obtained by the representational methods to be 

significantly higher than those obtained by the direct 

methods (P^..025)» 

The second major hypothesis of the present study 

was that group members would be more satisfied with SPAN 

than with any of the other methods, because it offers the 

greatest freedom of choice. The Ss were requested to 
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Table 3 

Summary Table of' Analyses of Variance on the Weighted 
Averages for the Different Combinations of 

Groups and Methods * 

a. 3 Groups and 4 Methods 

Sixms of Mean Sig. 
Source Squares df Squares F Level 

Treatments 268.72 3 89.57 5. 75 P < .05 
Blocks 326.68 2 163.34 (4.76 = .05) 
Residual 93-^6 6 15.57 (6.60 = .025) 

b. 3 Groups and 3 Methods 

Sums of Mean Sig. 
Source Squares df Squares F Level 

Treatments 6l .70 2 30.85 7-• 77 p<c .05 
Blocks 400.91 2 200.45 (6.94 = .05) 
Residual 15.88 4 3.97 (10.65 = .025) 

c. 4 Groups and 4 Methods 

Sums of Mean Sig. 
Source Squares df Squares F - Level 

Treatments 124.20 3 41.40 1 .31 P ̂  .25 
Blocks 746.17 3 248.72 
Residual 284.18 9 31.57 H

 
.
 

o\
 

U
) 

' I
I • to

 
VJ

l 

d. 4 Groups and 3 Methods 

Sums of Mean Sig. 
Source Squares df Squares F Level 

Treatments 39.29 2 19.64 2 .86 PC .25 
Blocks 984.88 3 328.29 (I.76 = .25) 
Residual 41.15 6 6.85 (3.46 = .10) 



20 

indicate their relative satisfaction with the four methods 

by dividing 100 points among them—giving the most points 

to the most preferred methods. Table k summarizes the 

results of this point distribution. The values in the 

column indicating the number of Ss preferring a method were 

determined by assuming that if a S had only one vote to 

give to his most preferred method, he would give it to the 

method to which he gave the most points. ^ 

These results indicate that, in terms of both total 

points and number of Ss preferring a method, SPAN was, as 

hypothesized, the most preferred method of the four. More

over, Group I, with an N of seven, was the only group which 

did not prefer SPAN as a group. Group IV was included in 

this table, but did not alter the relative position of SPAN 

in terms of satisfaction. If Group IV were left out of the 

totals, SPAN would still be the most preferred and would 

have the most points. 

The experimenter bias estimate was included in this 

table to allow an estimate of the amount of bias which 

might have had an influence when the Ss indicated their 

relative satisfaction with the methods. It can be seen 

that only Xk of the kk Ss reported an awareness of any 

special experimenter interest in SPAN, and of these lk only 

8 indicated a preference for SPAN. " With regard to PARN, 

only reported that they thought the experimenter was 

especially interested in it, and only 2 of these k 



Table 4 

Summary Table of "Satisfaction" Results and Relevant 
Experimenter Bias Information 

' 

No. of Ss 
Points No. of Ss No. in Col. 5 Points Allocated 
Received Preferring Guessing Preferring by Ss in Col. 6 

Group Method by Method Method Method Method to Method 

Sum-r 70 0 0 0 0 
I Direct 125 1 0 0 0 

(N = 7) PARN 290* 3 1 1 90 
SPAN 195 3 3 2 90 

Sum-r 120 0 0 0 0 
II Direct 195 * 0 0 0 0 

(N = 11) PARN 340 2 1 1 ^5 
•T SPAN 445* 9* 5 4 180 

Sum-r 130 0 1 0 0 
ill Direct 225 2 0 0 0 

(N = 10) PARN 280 1 1 0 0 
SPAN 365* 7* 4 2 90 

Sum-r 305 4 0 0 0 
IV Direct 430 4-1/2 1 1 4o 

(N = 16) PARN 335 1-1/2 1 0 0 
SPAN 530* 6* 2 0 0 

Sum-r 625 4 1 0 0 
Total Direct 975 7-1/2 1 1 4o 

(N = 44) PARN 1245 7-1/2 4 2 135 
SPAN 1535* 25* l4 8 360 
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expressed a preference for PARN. If, on the basis of this 

evidence, one decides that it is possible that the 8 Ss 
it 

responding favorably to SPAN did so because of experimenter 

bias, the points contributed by these Ss can be subtracted 

from the total to arrive at a corrected total of 1175 

points. If the same thing is done for the other methods, 

it can be seen that SPAN still has the highest total 

points. The corrected total for PARN, the next closest 

method, is 1110 points. In terms of the number of persons 

preferring the methods, the corrected totals would be 17 

for SPAN, 5-1/2 for PARN, 6-1/2 for Direct, and k for 

Summed-ranks. 



DISCUSSION 

There were two peculiarities which had to be 

considered in the analysis of the results; one concerned 

Group IV and the other the Summed-ranks Method. It is not 

always a simple' "task to determine beforehand those circum

stances which are "not relevant" in an1 experiment. In the 

present study, there was one group which was exposed to 

several circumstances which were different from those 

facing the other three groups, but these differences were 

not considered to be relevant at the time the data was 

collected. However, it became apparent during the course 

of the collection of the data, and was later confirmed by 

the results, that these "irrelevant" circumstances may not 

have been irrelevant. Some of what appear to be the most 

important differences between Group IV and the other three 

groups are listed below. .. 

1. The first three groups participated in the experi

ment in the experimental psychology laboratory at 

the University of Arizona. The attempted replica

tion with Group IV was conducted in a classroom at 

an Air Force Base. 

2. The members of the first three groups were all 

undergraduate students at the University, and 

consequently may have felt more involvement with a 

23 
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scholarly endeavor. The members of Group IV were 

all second lieutenants in the U. S. Air Force (with 

the exception of one full lieutenant) in special 

training prior to leaving for the war in Viet Nam. 

Being faced with these hard realities of life, th.ey 

possibly were not greatly interested in the collec

tion of data for someone1s doctoral dissertation--

and understandably so. 

Procedurally, the completion of the decision-making 

forms was the last major task before the group was 

free to go on liberty. Group IV took less than 20 

minutes to complete all four forms, compared to the 

60-80 minutes taken by the other three groups to 

complete the decision-making forms.. , One of the 

byproducts of this reluctance to take the time to 

distribute the points among more members and .solu

tions can be seen in Table 5> which shows the 

percentage of members in each group who made more 

than three different allocations to solutions on 

the SPAN, PARN, and Direct Methods. The percentage 

of members in the other three groups who made more 

than three allocations to different solutions in 

the SPAN and PARN Methods, ranged from 63% to 100%, 

while in Group IV only 37% of the members allocated 

points to more than three solutions. In using the 

Direct Method, the number of members in Groups I-III 



25 

Table 5 

Percentage of Members Within Each Group Who 
Allocated Points to More Than 

3 Different Solutions 

Group 

I II III IV 
Method (N = 7) (N = 11) (N = 10) (N = l6) 

SPAN 85% 63% 80% 37% 
PARN 85% 100% 90% 37% 
Direct 72% 82% 90% kk% 
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allocating points to more than three solutions 

ranged-from 72% to 90%. In Group IV, the percent

age was which was somewhat better than for 

SPAN and PARN, but then, their performance was also 

somewhat better using this method. 

. This lack of dispersion of points among more 

solutions was especially significant because 

frequently the solutions which the members of Group 

IV ranked third, fourth, fifth, or sixth were the 

solutions with the top two QPS score values. 

Evidence of this can be seen in the fact that the 

Summed-rank Method weighted average score of Group 

IV was equally as good as that of Group II--the 

group which performed best on all methods. 

In contrast to the other three groups, Group IV had 

an institutionally defined group leader (the first 

lieutenant) as a group member. This leader 

received more points (325) than any of the other 

members of the group on the PARN forms, even though 

the weighted average (2^.30) of his solution 

allocations was considerably below the member 

receiving the next most points (280) whose weighted 

average was 72.20. Oh the SPAN forms this leader 

again received the most points (3^5) with the 
* 
person second on the PARN forms again in second 

place, this time with 290 percentage points. Their 



solution allocation weighted averages were the same 

for SPAN as they were for PARN. 

5. Group IV had the highest volunteer rate of any of 

the four groups. From a class of 18, one was on 

leave, one was at the dentist, and the other 16 

volunteered. In contrast to this, 12 volunteered 

out of about 70 possible Army ROTC students —and 7 

of these actually showed up. Out of about^60 

possible Air Force ROTC students, 1*1 volunteered 

and 11 actually participated in the study. From 

the fraternity with almost 30 members, 12 volun

teered and 10 participated. 

6. The commanding officer of the Air Force school was 

present during the first and final phases of the 

study conducted at the Air Force base. 

7. Group IV was considerably more homogeneous than the 

other groups. They were all (but one) second 

lieutenants and were all recently out of flight 

school. All of them had been through a survival 

training school, and at the time of the data 

collection had been classmates in the special 

training schopl for some 10 weeks. All of them 

had college degrees-. 

8. We cannot, of course, overlook the fact that this 

was the largest group of the four, however, there 

is no obvious reason why this should have had a 
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part in producing the results obtained from Group 

IV. 

The second special aspect of the present study 

which deserved some special handling in the results 

section, was the uniqueness of the Summed-ranks Method. 

Since, with the Summed-ranks Method, some points had to be 

allocated to each solution—no matter how bad it might have 

appeared to the allocater--it was impossible to achieve 

100% success on the weighted average score, and therefore, . 

the upper limit of this method was different from the upper 

limit of the other three methods, which allowed the pos

sibility of 100% success. Actually this is strictly a 

theoretical consideration, since the 100% success level 

was not even approached by any of the groups using any of 

the methods. 

What might have been a more serious difference 

between the Summed-ranks Method and the others is the fact 

that with all three of the other methods, it was possible 

to give an equal number of points to two or more solutions 

which the S may have considered to be so close in perceived 

effectiveness or goodness that he could discriminate no 

difference. Using the Summed-ranks Method it was, of 

course, necessary to give a different point value to every 

solution. 
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These differences may help to explain why this 

method did not perform as well as the other methods, but 

this does not alter the fact that this method of converting 

individual decisions into group decisions is one that is 

used, and therefore, in the author's opinion, remains a 

legitimate criterion method for testing the effectiveness 

of the two innovations under consideration. On the other 

hand, it is the author's opinion that in consideration of 

the evidence presented above with regard to Group IV, that 

their results should not be considered in this comparison. 

The results of Group IV do, however, provide some 

valuable insights into some of the factors which might 

affect the use of any of the methods studied in the present 

experiment. For instance, if there is not a concerted 

effort within the group to strive for group excellence, it 

might be most useful to utilize the Summed-ranks Method, in 

which the members are required to assign some value to all 

possible options. On the other hand, with motivation by 

all members' of the group to attain the highest possible 

standards, the representational methods can be more useful, 

especially if the group members are required to take enough 

time to consider their allocations carefully. 

The probabilistic support of the first hypothesis--

that SPAN and PARN would enable a better group result than 

the two direct methods--would in one sense be sufficient 

support for the hypothesis and, at a minimum, be a mandate 
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to explore further the possibilities of a more extended use 

of representational methods for reaching group decisions. 

Had SPAN and PARN been the two most effective methods in 

only one or two of the groups, i.e., within the probability 

of having done so on the basis of chance, it should still 

have been sufficient reason to investigate further the 

possibilities offered by the use of representational 

methods. As it turned out, however, the probability of the 

results being what.they were by chance—with SPAN and PARN 

the top two methods for 3 of "the k groups—was less than 5 

in 100. 

The next logical question—Were the differences 

produced by the different methods significantly differ

ent?—was answered by the analyses of variance and 

orthogonal comparisons, which showed that, if we excluded 

the data of Group IV, the amount of the differences between 

the weighted averages for the representational methods were 

significantly higher than those of the direct methods—a 

difference which would happen on the basis of chance fewer 

than 2-1/2 times in 100 trials. 

The differences between weighted averages for the 

different groups and different methods also provide some 

additional interesting information when considered in the 

light of the nature of the groups and methods. For 

instance, heterogeneity of group members in decisibn-making 

or problem-solving ability might be another important 



variable to take into consideration in the choice of 

methods for converting individual decisions into a group 

decision. With respect to the Mined Road Problem used in 

the present study, the fraternity group (Group III) was th 

most heterogeneous, and Group IV the least heterogeneous. 

Group III contained only one member out of the 10 who had 

received any military experience at all. This is in 

contrast to Group IV, which consisted wholly of military 

officers all of whom had been through a survival training 

course in which they had all been exposed to problems 

somewhat similar to the Mined Road Problem. Groups I and 

II were also more homogeneous with regard to experience 

which might be relevant to evaluating solutions to the 

Mined Road Problem, since both of these groups were made 

up of fourth year ROTC students, most of whom had spent 

time in summer training programs. 

When we consider these differences between Group 

III and the other three groups with military backgrounds, 

the fact that Group III benefited most from the use of 

representational methods may be significant knowledge to 

consider in bringing together a group to make decisions, 

especially if the group will be using a representational 

method to arrive at•group decisions. 

The results indicating support for the second 

hypothesis of this study--that SPAN would be preferred 

more than the other methods—provided positive support in 
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two different ways. One cannot say for sure, of. course, 

that experimenter bias (Rosenthal, 1963; 1964) did not have 

an influence on the preference for SPAN, but if it can be 

assumed that the Ss did not deliberately attempt to deceive 

the experimenter concerning knowledge about his interests, 

the results from the experimenter bias questionnaire sheet 

indicate that such a bias did not have an appreciable 

effect on the "satisfaction" results. 

In terms of performance, the results indicated that 

the PARN method was more effective than SPAN. However, it 

is quite possible that as the members of a group became 

experienced in the use of SPAN, facilitated by receiving 

feedback as to the relative effectiveness of their "group" 

and "self" allocations, SPAN could become the most effec

tive method as well as the most preferred. If it proved to 

be only as good or slightly better than PARN after this 

training, the greater satisfaction with SPAN would be a 

strong consideration in deciding between it and the 

compulsory representational method—PARN. 

A major problem today, as in the past, is how to 

get new ideas accepted. The satisfaction that the members 

of these groups showed for SPAN in comparison to its 

competitors in this study could very well prove to be a 

great asset for enhancing its acceptability by decision

making groups. 



SUMMARY AND CONCLUSIONS 

The use of" representational methods for group 

decision-making has been largely ignored as an area of 

empirical investigation. The present study was essentially 

a validity test,of two innovations which utilize represen

tational processes for reaching group decisions. -To 

accomplish this evaluation, these innovations (SPAN and 

PARN) were pitted against two comparable but direct methods 

which have been used by decision-making groups. The members 

of the groups in the present study were asked to rank 12 

solutions to a problem which had many possible solutions of 

varying quality. A validated and standardized scoring 

system permitted a quantitative pre-scoring evaluation of 

each solution. The relative merit of each of the four 

methods being compared was estimated by determining which 

'methods best approximated the objective score values of the 

solutions. 

The study was replicated three times and partially 

replicated a fourth time. The results provided support for 

the hypothesis that the two representational methods would 

produce better group results than the two direct methods. 

The second hypothesis was that SPAN--the innovation whicl} 

allows a bifurcation of each member's votes between direct 

and representational voting--would be the most satisfying 

33 



34 

method of the four compared. This hypothesis was also 

supported by the results. Implications drawn from the 

nature of the: differences in group decisions by the.direct 

and by the representational methods for the different groups 

were discussed. 

The results of the present study hold several 

implications for the directions of future research in the 

field of group decision-making. 

A study by Tuckman and Lorge (1962) indicated that 

quite probably the reason for superiority of groups over 
•> 

individuals on a problem-solving task is that there is a 

higher probability of getting a good solution from a group 

than from any one individual. Other studies (Lorge 8c 

Solomon, 1955; 1959; I960) suggest that the reason for this 

greater probability is that there is a better chance that 

the group will contain at least one individual who can 

solve the problem. In terms of the present study, there 

is a suggestion that representational methods of arriving 

at group decisions may provide the best vehicle for allowing 

those individuals ,in a group who are most capable, in the 

areas about which a decision must be made, to make the best 

use of their ability. 

An excellent example of where SPAN might be used to 

great advantage is.in the evaluation phase of the brain

storming process (Osborn, 1963). In the first phase of the 

brainstorming process, all ideas are accepted without 
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criticism or rejection. However, this usually long list of 

ideas has proven to be both an advantage and a disadvantage. 

It is an advantage because number of good ideas is posi

tively correlated with the number of ideas (Parnes & 

Meadow, 1959)• O*1 the other hand, the task of wading 

through these sometimes enormous lists of possible solu

tions is probably the major reason why the brainstorming 

process is not used more than it is. 

A study comparing the evaluation of brainstorming 

products by the present checklist (Moore, 1959) and 

plurality-rule decision-making method with evaluations 

using SPAN, both with and without a checklist, would be 

most informative. If SPAN produced results even comparable 

to the present method of evaluation, the use of SPAN in 

this phase could result in considerable time-savings and, 

as a by-product, encourage more people to use the brain

storming method for generating solutions-to problems. 

In a more general application, the SPAN method also 

offers opportunities for greater group excellence by the 

use of SPAN weighted committees (MacKinnon, 1966). A study 

is being planned which will utilize several fraternities to 

compare the results of decisions made by fraternity 

committees judging pre-scored solutions to the Mined Road 

Problem. 

Each committee will use the Direct Method, in which 

each member has 100 points to allocate among the solutions. 



In comparison to this direct method of reaching group 

(committee) decisions, regarding the best solutions to the 

problem, will be an extension of the SPAN method. The 

committee members will make allocations in the usual 

fashion for SPAN except for one difference--they will 

distribute only percentages; i.e., they will all allocate 

100 percent rather than 100 points. The number of actual 

points which will become each member1s quota will be 

determined by the whole fraternity membership, using SPAN 

with the standard starting quota of 100 points for each 

fraternity member. 

The hypothesis is that committee members having 

more ability with regard to evaluating solutions to the 

Mined Road Problem will receive a larger quota of starting 

points than committee members with less ability in this 

area. This should, in turn, result in a better decision 

by the committee than if each committee member started 

with the same quota of points, i.e., 100. 

As for the future, if empirical validation studies 

prove the worth of this new technique, small desk computers 

utilizing solid-state devices and microelectronic circuits 

could easily be constructed to make results immediately 

knowable. 



APPENDIX A 

Method R Quota of Points lOO Satisfaction with Method 
(PARN) 

On the next page, in the appropriate blank spaces 
under "Member" and "Solution," according to the descending 
order of the amount of points you intend to, allocate, write 
the identifying number or numbers of the Solutionis) and 
Member(s) to which (whom) you wish to allocate points. 
Then in the appropriate blank spaces to the right of these 
identifications, allocate a whole number or numbers from 0 
to 100, inclusive, provided that, if you write more than a 
single number in a column, the sum of the numbers you write 
is 100. If you choose only one Member or only one Solution, 
allocate that Member or Solution 100. Do not allocate any 
points to yourself in column I. 

Later the processing of points allocated by all 
Members will proceed as follows. The total points for any 
given Solution will be obtained in three steps. First, the 
total of points allocated to each Member will be found by 
summing the points allocated to him by all the other 
Members. Second, the total of points thus received by each 
Member will be redistributed to Solutions in accordance 
with the pattern of his percentage allocations in column 
II. Third, the total of points thus redistributed to the 
given Solution will be computed. If a Member receives no 
points from any other Member, then no points go from this 
non-receiver to the Solutionis) he chose. 
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Member 

# 

# 

# . 

# 

# 

# 

# 

# 

# _ . 

# 

r 

# 

# 

Number of 
Points You 
Allocate to 
Member Solution 

a-
# 

#_ 

a 
#' 

ii 

% (of Received 
Points) That You 
Would Allocate 
to Solution 

#_ 

# 

#_ 

# 

Total = 100°/o 

#_ 

# 

# 

Total = 100 



APPENDIX B 

Method S Quota of Points 100 Satisfaction with Method 
(SPAN) 

On the next page, in the appropriate blank spaces 
under "Member" and "Solution," according to the descending 
order of the amount of points you intend to allocate, write 
the identifying number or., numbers of the Solution(s) and 
Member(s) to which (whom) you choose to allocate points. 

In the blank space in row A on this page, allocate! 
a whole number of points from 0 to 99* inclusive, and in 
the blank space in row B, a whole number from 1 to 100, 
inclusive, such that the sum of the two numbers you write 
is 100. The two numbers will represent percentages of your 
original 100 points, one percentage being for Members, the 
other for Solutions. 

A. Number of Your Points You Allocate to Members 
As a Group (0 to 99) 

B. Number of Your Points You Allocate to Solutions 
As a Whole (l to 100) 

Total = 100 

In the blank spaces in columns I and II on the next 
page, any percentage or percentages that you write may be 
0, 100, or any intermediate whole number provided that, if 
you write more than a single number in a column, the sum of 
these numbers is 100. If you. have chosen only one Member 
or only one Solution, allocate that Member or Solution 100. 
Do not allocate any points to yourself in column I, because 
the points you would thus ultimately channel to Solutions 
may be sent there at once in column II. In column I you 
are, in effect, allocating to a particular Member or among 
particular Members the total of points you allocated to• 
Members as a group, and in column II you are, in effect, 
allocating to a particular Solution or among particular 
Solutions the total of points you allocated to Solutions as 
a whole. Write at least one entry in each column unless 
you wrote a 0 in row A above, in which case do not put any 
numbers in column I. 
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Later the processing of points allocated by all 
Members will proceed as follows. Whenever any points go to 
a Solution during this process, they remain there. The 
total points for any given Solution will be obtained by 
summing two totals. The first total of the two will be 
obtained by summing all the points allocated to the given 
Solution by all the Members through the numbers they wrote 
in row B and column II. The second total will be obtained 
as a result of many cycles of computation. During the 
first cycle, the points allocated to each Member through 
the allocations such as those in row A on this page and 
column I on the next page will be summed. During the 
second cycle the sum held by each Member as a result of the 
computation on the first cycle will be redistributed to 
other Member(s) and to Solution(s) according to the same 
percentage pattern in which he allocated his points in 
rows A and B and columns I and II, and the new sums for 
Members and Solutions will be computed. During the third, 
fourth, fifth, and later cycles, the sum of points each 
Member has received on the preceding cycle will be 
redistributed to Member(s) and to Solution(s) according to 
the same percentage pattern in which he allocated his 
points in rows A and B and columns I and II, and the new 
sums for Members and Solutions will be computed. All but 
an extremely small part of a single point ultimately will 
be distributed among Solutions as a result of this computa
tion and the requirement in row B that at least 1 point be 
allocated to Solutions as a whole. 
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APPENDIX C 

Method T Quota of Points 78 Satisfaction with Method _____ 
(Summed-ranks) 

In the blank spaces below under "Solution," 
according to the descending order of the amount of points 
you will allocate, write the identifying numbers of all 
twelve Solutions. Then in the appropriate blank spaces to 
the right of these identifications, according to the 
descending order, make these allocations of points, 12, 11, 
10, 9» 8, 7? 6, 5» 3» 2, and 1. Their stun is 78. 

Later the processing of points allocated by all 
Members will proceed as follows. The total points for any 
given Solution will be obtained by summing all the points 
allocated to the Solution by all the members. 

Number of Points 
You Allocate 

Solution to Solution 

# 

# 

# 

# 

# 

# 

# . 

# 

' ; 

# 

# 

# / 

Total = 78 

k2 
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APPENDIX D 

Method D Quota of Points 100 Satisfaction with Method 
(DirectT 

In the blank spaces under "Solution" below, 
according to the descending order of the eunount of points 
you intend to allocate, write the identifying number or 
numbers of the Solution(s) to which you choose to allocate 
points. Then in the appropriate blank spaces beside these 
identifications, allocate any. number(s) from 0 to lOO, 
inclusive, provided that, if you write more than one number, 
the sum of the numbers you write is 100. If you choose 
only one Solution, allocate that Solution 100. Write at 
least one number in the column. 

Later the processing of points allocated by all 
Members will proceed as follows. The total points for any 
given Solution will be obtained by summing all the points 
allocated to the Solution by all the Members. 

Number of Points You 
Allocate to Solution Solution 

# .  

# _  

# 

#_ 

if  
Total =100 

^3 



APPENDIX E 

THE PROBLEM 

It is daytime. You and four other persons are on 
your way back from a sabotaging mission in an enemy-
occupied territory. You have just blown up a bridge about 
a mile from here. According to a prearranged plan you will 
meet a guerilla truck about a mile away from here, which 
leaves you only a very short time to get across this road. 

You have discovered that this road has been mined 
with a new type of enemy mine which is supersensitive and 
will blow up if anything touches it. The explosion at the 
bridge has aroused the enemy, but as yet they do not know 
in what direction you are going. 

Your problem is to get the entire group of five 
persons across the road and leave as little trace as 
possible of your escape route. 

Bordering the road are trees and scattered around 
are some wooden beams, some pieces of lumber, some lengths 
of rope, a few sticks, an old tire, a pulley, a hammer, and 
some other debris. The following is a more complete list 
of the materials scattered along the roadside. 

Two - 4" x 6" wooden beams, one 12 feet long, the other Ik 
feet long. 

One - 8" x 8" wooden block - 30 inches long. 
Three - 2" x boards, k feet long. 
Two - 1" x boards, 18 inches long. 
One - automobile tire. 
Two - 1/2" manila ropes - one 25 feet long and the other 

50 feet long. 
One - pulley. 
One - hammer. 

(" = inches) 

The section of road to be.crossed is 12 feet wide. 
The limits in which the perspns in your group are permitted 
to work extend about 15 feet (slight upgrade) from the road 
on either side. On each side of the road are trees about 
kO feet high. Two of them are just at the edge of the road 

kk 
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directly across from each other. A rough diagram showing 
the relative position of the trees, the road, and the 
terrain on either side of the road is shown below. 

Remember, it is important that you complete this 
mission as quickly and with as little loss of men and 
materials as possible. According to your schedule you must 
meet the guerilla truck in one hour about a mile from here. 



APPENDIX F 

COPIES OF THE TWELVE SOLUTIONS TO THE MINED ROAD PROBLEM 
USED IN THE PRESENT STUDY 
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1 

Tie the 50 ft. rope to one end of the 14 ft. beam, 

throw the other end of the rope over a branch of a tree on 

the near side, and after standing the beam up on the edge 

of the road next to the 8 in. x 8 in. block, play out the 

rope slowly to lower the beam across the road. The other 

men on the near side can help guide and control the beam as. 

it is lowered, using the 25 ft. rope tied around the center 

of the beam to help. Rest the near end of the beam on the 

8 in. x 8 in. block. 

The last man to cross must wipe out all of the 

footprints, take the loose end of the 25 ft. rope around 

the tree trunk, and then go on across, taking with him the 

loose ends of the two ropes. , The same rope (50 ft.) used 

to lower the beam (still tied as it was originally, and 

looped over the same branch) is now used to raise the end 

of the beam again from the destination side of the road. 

The other men again help to guide the beam as it is lowered 

back to the original side by pulling on the 25 ft. rope 

which will now pull towards the tree on the original side. 

The loose end of the 50 ft. rope is then thrown back 

across over the limb, so that it falls on the original side 

with all the other materials. The loose end of the 25 ft. 

rope is also thrown back. A.fter a bush is used to wipe out 



footprints on the destination side, the men can leave 

meet the truck. 

QPS Section Points 

A-l 
B-l 
h-k 
K-l 
k-3 
L-2 
1 - 0  
1-0  

112 



k9 
2 

Tie the 50 ft. rope to one end of the ft. beam 

and put the other end of the beam next to the edge of the 

road, just behind the 8 in. x 8 in. block. Stand the beam 

up, then play out the rope slowly to lower the beam across 

the road. Before the last man crosses he uses a bush to 

wipe out footprints and ties the .25 ft. rope to the end of 

the beam on the original (i.e., before crossing) side. He 

then crosses and the men pull on the 25 ft. rope slowly to 

raise it on across to the destination side. They can then 

untie the ropes,-hide them and the beam on the destination 

side, wipe out footprints, and continue on their way. 

QPS Points 

A-l 
B-k 
K-03 
L-5 

25 
25 
25 
20 

95 
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3 

Lay a beam on a fulcrum made with the 8 in. x 8 in 

block and the other beam, and push the beam part way over 

the road. Then as the men hold down the near end of the 

beam over the road, a man can walk part way across the road 

on it and jump to the far side. Then remove the beam and 

fulcrum material to the near side. Have the man on the far 

side secure one end of a rope to the tree on the far side, 

throw the loose end of the rope back for the men to wind 

around the tree on the near side. Then throw it back to 

the man on the destination side for him to secure also to 

that tree--thus erecting a double strand bridge. After the 

men cross, one end of the rope can be' untied from the tree 

on the destination side, then thrown back to the original 

side and then the entire rope can be yanked back to the 

destination side. They can then head for the truck without 

leaving a bridge for the enemy to also use. 

QPS Points 

B-09 
F-l 
K-Ok 
L-3 
1-1 

35 
15 
25 
10 
2 

83 
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4 

Hang the tire by rope from the branch of a tree on 

the near side. Tie the 8 in. x 8 in. block to the end of a 

beam, and push the beam through the tire across to the 

other side so that the block rests on the edge of the 

destination side of the road. Before the last man crosses 

he takes down the rope and tire, and wipes out footprints. 

He then ties the 50 ft. rope to the end of the beam on the 

original side so that after he has crossed, carrying the 

loose end of the rope, four men can pull the beam slowly up 

while the fifth man holds the bottom steady. They can now 

untie the rope, block, and hide these and the beam on the 

destination side. Then they can remove footprints and 

leave. 

QPS Points -

A-6 6 
B-01 20 
K-4 25 
k-3 3 
L-5 20 

7^ 



52 

5 

Tie the 12 ft. beam to the l4 ft. beam so as to 

make a longer beam. The men can now lift the beam across 

the road, and set the near end on the 8 in. x 8 in. block 

of wood. After crossing, the beams can be removed to the 

destination side by means of the 50 ft. rope tied to the 

end of the beam on the original side and pulling to raise 

the beam to the side they are now on.' 

QPS Points 

A-3 
B-5 
K-03 
L-4 
1-1 

1-0 

20 
15 
25 
10 

2 
_3 

65 
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6 

Make a fulcrum using the 8 in. x 8 in. block and 

the 12 ft. beam extended diagonally partly over the road. 

Push one end of the l4 ft. beam across the road to the 

other side using this fulcrum. After all of the men have 

crossed, pull the lk ft. beam on clear across the road to 

the destination side, and head out pell mell for the truck. 

QPS Points 

A-l 
B- 3 
K-7 
L-3 
1-1 

25 
15 
0 

10 
2 

48 
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7 

Loop the 50 ft. rope over a branch of the tree on 

the near side, about 25 ft. up on the tree. The men can 

then swing across holding onto both ends of the rope. 

After the last man has swung across to the far side, he 

retains his grip on one end of the rope and pulls the 

entire rope to the far side. The rope can then be thrown 

back to the original side and the men can head for the 

rendezvous, point. 

QPS Points 

C-l 
K-06 
L-2 
1-1 

2 
10 
23 
2 

33 
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8 

Tie one end of the 12 ft. beam about one foot from 

the end of the 14 ft. beam such that they are spread into 

an X shape. Tie the 25 ft. rope to where the beams cross, 

put the wide base of the X at the edge of the road, and 

have the men play out the rope slowly so as to lower the 

top end of the beams to the far side of the road. The tire 

and block could be placed under the near ends, of the beams 

on the near side to insure that the beams will clear the 

road. The men can then cross on this bridge and take off 

running. They should be able to carry their equipment 

across this bridge with them easily. 

QPS Points 

A-9 15 
B-k 25 
K-9 O 
L-4 O 
1-6 -10 
1-0 -_3 

27 
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9 

Place the 12 ft. beam parallel on top of the 14 ft. 

beam and tie them together securely in at least two places. 

Place one end of the beams on the ground near the tree, and 

suspend the other end of the beams a short distance off of 

the ground by means of a rope run through a pulley which 

has meantime been tied to a branch in the tree on the near 

side. Now they can swing the beam to the far side. They 

should place the tire under the near end by the tree, and 

throw a 2" x k" board across the road to rest the other end 

on. After the lightest .man has crossed and placed the 2" x 

kn board under the far end, the rest of the men can cross. 

After they have all crossed they can pull the beam on 

across the road and move on towards the truck. 

QPS Points 

A-10 
B-02 
K-7 
L-3 
1-1 

1-5 
1-0  

3 
15 
0 

10 
2 
2 
3 

21 
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10 

First, check to see that there Eire no mines beside 

the road where the materials are. Then help one of the men. 

into the tree on the near side, hand him a rope, and have 

him climb up and secure the rope to the highest branch on 

the tree. A loop can then be made with the excess rope to 

use for a foothold. One man can then start from the 

shoulders of a couple of men a few feet back from the tree 

and swing across to the other side. The men still on the 

original side of the road can then take down the rope and 

secure one end of it to the tree and throw the other end 

over to the man on the other side. The man on the other 

side then can loop the rope over a low branch and thus 

secure his end of the rope to the tree on the destination 

side, and the rest of the men can go across hand over hand* 

After crossing in this manner, the men should have ample 

time to cover the mile between them and the destination 

truck. 

QPS Points 

C-7 5 
F-2 15 
L-4 0 
1-2 - 8 

12 
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11 

Tie the rope to the branch of the tree on the near 

side and have one man swing across on this rope. Then tie 

a rope to the tree on the near side and throw it across the 

road for the man to tie to the tree on the far side. The 

other men can then go across hand over hand. The man who 

went across first could climb on up the tree on the far 

side to oversee the operation while the other men cross. 

Presumably the men would be traveling light at this point 

in the mission, so it would be unnecessary to rig up any

thing special to use to transport equipment across the 

road. 

If it seemed to be too dangerous to have the men 

try to cross with their weapons, one of the men could throw 

the rope used to swing across originally, across the road 

then go across and throw it up to the man in the tree. The 

man in the tree could then tie the hammer or something to 

one end and throw that end of the rope back across the 

road. The men could then tie their weapons and any other 

loose material to the end of the rope and the man in the 

tree could pull them up and across to his side. Once the 

weapons and materials are on the other side, the men could 



proceed hand over hand without danger, and could pick up 

their weapons over there and double time it to the truck. 

QPS Points 

C-3 1 
F-2 15 
K-9 o 
L-4 0 
1-3 - 8 

8 



12 

6o 

Roll the tire across the road, and if it does not 

blow up, have the men follow its trail. If it should blow 

up, the men could still cross where the crater was. They 

should, of course, roll the tire from as far back as 

possible and take cover immediately. Only one of the men 

would have to actually watch the path of the tire. 

QPS Points 



APPENDIX G 

GROUP MEMBER'S ORIENTATION SHEET 

1. The objective of this study is to compare four 
different methods of numerically pooling individual deci
sions to arrive at a group decision. The first 1/2 hour 
or so, will be spent familiarizing you with these methods.. 

2. Next you will receive a problem for which many 
possible solutions can be written. We have copied 12 
solutions which are products of the thinking of officer 
candidates in training during World War II. Some of these 
solutions are good, some are poor, and the others- are 
somewhere in between. Each solution has an objective score 
value, obtained by actually confronting military personnel 
with the real-life situation (minus the mines), but you 
will not know this value until a later date< 

3« After you have read the problem, you will each 
receive a copy of these solutions. Your first task will 
be to read them all and then arrange them in a descending 
order, with the best one first, the next best second, and 
so forth. In your evaluation of the solutions there are 
3 major elements which you should take into consideration: 
(1) Bridging the road, i.e., use of beams, swinging, etc., 
(2) Removing the bridging, and ( 3 )  Removing clues indicative 
of escape or escape route; e.g. hiding materials or carrying 
them away. You should also give consideration to such 
factors.as safety, efficiency, and quality of thinking. 
The rest of your task when using any decision-making 
method is simply to make your choice allocations within 
the restrictions imposed by the instructions on the 
particular method. 

k. For the next step we will pass out the decision
making forms in the order in which you will complete them. 
You will have as much time as is needed to complete each 
form, and you should work only an the top form of your pile 
of k forms during that time. Everyone will start on the 
second form at the same time. And so on. For experimental 
reasons, the people next to you will quite possibly be 
working on a form different from yours, but when the forms 
are processed tomorrow, like forms will be appropriately 
combined. 
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Before you fill in each, decision-making form, please 
be certain that you have in mind the entire decision-making 
process, including the way of counting or processing the 
data. Knowing this processing procedure will enable you to 
understand what you are accomplishing when you make your 
allocations (choices) on the form. If you will read the 
entire form again before filling it in, it will help to 
remind you of the entire process of the method. 

5« For the final task you will rate the four decision
making methods. 



APPENDIX H 

EXPERIMENTER BIAS QUESTIONNAIRE SHEET 

/ 
Do you think that we have any special interests in this / 

experiment which have not been stated? Yes 

No 

If "Yes," check one of the following: 

1. Study of group conduct 

2. Interest in a particular 
decision-making method 

If you checked #2, which method? 

D 

S 

R 

T 

Group Differences 
response to problems 

k. Other interests than 
the three above 
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