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ABSTRACT 

The present investigation dealt with the effects 

that four days of training in individual and group effective

ness produced on group decision making. The effectiveness of 

two techniques of group decision making were compared before 

and after the training of 161 employees of the Tucson Veter

ans Administration Hospital who were divided into 17 groups. 

The comparative techniques of group decision making were the 

SPAN technique developed by William J. MacKinnon and a self-

determining verbal discussion format. Both methods were 

applied to the NASA Moon Survival Problem, solutions to 

which may be compared with a scoring key to produce error 

scores. 

The outcome of the SPAN technique was significantly 

more accurate in groups tested only after 32 hours of train

ing than it was in groups tested before training, but no 

similar difference was found for the comparative technique. 

In groups tested only after 32 hours of training, the SPAN 

technique appeared more accurate than the verbal discussion 

method. 

Both methods achieved significant upgrading relative 

to the pooled individual judgments of group members, the 

viii 



ix 

differences in the effects of the two methods appearing in 

comparisons of groups at different stages of training. The 

upgrading by SPAN was significantly larger in groups tested 

only after 32 hours of training than it was in groups tested 

before such training; the upgrading by the verbal discus

sion method, in contrast, was slightly smaller in groups 

tested only after the 32-hour training period than it was 

in groups tested prior to such experience. 

Finally, in six cases the SPAN group outcome was 

more accurate than that of the best individual outcome in 

the group, but in no case did the verbal discussion method 

produce a result more accurate than that of the best in

dividual performer. 
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INTRODUCTION 

One of the major contributions that social psychol

ogy can make to the applied or clinical area is an increased 

understanding of group behavior. The applied psychologist 

becomes involved with groups for purposes of therapy, con

sultation, and assessment. A knowledge of group processes 

becomes even more important when one realizes the shortage 

of professional personnel and the fact that the medium by 

which information will be given to the on-the-line service 

personnel will inevitably be a group process (Cowen, 1973). 

One area predicted to become a major concern of 

the applied psychologist is decision making as a group pro

cess (Gabor, 1970; Hall, Williams, and O'Leary, 1966). 

To date, very little work has been done to upgrade the qual

ity of decisions made by the clinical team. 

A team approach, per se, does not insure either up

grading or downgrading of decision quality. It appears that 

the group attempting to make a decision can be conceptual

ized as a field of potential energy with forces tending to 

move decision quality in either direction. One force poten

tially downgrading the quality of decisions made by the 

1 
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group has been called the strain for convergence (Hall and 

Watson, 1970). Groups were observed by the above authors to 

exhibit an apparent need to coalesce. They hypothesized 

that the group members needed to generate a decision as 

rapidly as possible and be removed from the responsibility 

of making the decision. These groups. Hall thought, were 

more concerned with making a decision than with the decision 

made. 

Another source of pressure which tends to downgrade 

the quality of group decision appears to be generated by the 

members' familiarity with the democratic process. It has 

been shown that an unstructured group will try to use tech

niques such as majority-rule and compromise to reduce con

flict of opinion. These techniques have been shown to 

produce a group decision that is comparable to that which 

would have been produced by its average member (Hall and 

Williams, 1970). The group would thus produce a decision 

lower in quality than that which would have been achieved if 

the group's most highly qualified member had made the de

cision. 

The actual structure of the group can reduce the 

group potential. Research with the "Leaderless Group 

Discussion" has shown consistently that verbal participation, 

regardless of quality, is the major determinant of the num

ber of votes a member receives as a leader. The number of 

votes received and the amount of verbal output have been 
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demonstrated to correlate highly when verbal output was 

manipulated by the experimenter (Burroughs and Jaffe, 1969; 

Bales, 1965; Jaffe and Lucas, 1969; Strodtbeck, Simon, and 

Hawkins, 1965). 

All of the above factors, which can be conceptual

ized as forces within the potential energy field of group 

processes, tend to downgrade the final group output. Fortu

nately, a number of other forces may affect the group output 

in a positive manner. Because each member of a group usually 

possesses varying degrees of knowledge in regard to the task 

being attempted, a group has more diversified potential than 

an individual. This, of course, is not necessarily the case 

in laboratory research if the amount of potential information 

concerning the task is carefully controlled. Groups com

prised of individuals of heterogeneous backgrounds have been 

shown to generate solutions which were accepted more fully 

by the group and were rated higher in inventiveness (Hoffman, 

1959; Hoffman and Maier, 1961; Lorge and Solomon, 1955, 1959, 

1960; Lorge, et al., 1955; Tuckman and Lorge, 1962). 

To this point, then, the group has been conceptual

ized as an energy field with two groups of potential forces 

acting within it, the first to downgrade and the second to 

upgrade the quality of the group decision. It is here that 

the psychologist becomes interventionist and attempts to 

develop techniques which will maximize those forces tending 

to upgrade the quality of the group decision. 
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The author believes that this has not been done to 

a significant degree and believes that the study of maxi

mizing group output is a valid subject for the behavioral 

scientist. 

One technique of decision making that the writer 

believes is capable of maximizing the positive forces af

fecting a group while at the same time eliminating the at

tenuating forces is the SPAN technique developed by W. J. 

MacKinnon (1966a; 1966b; MacKinnon and MacKinnon, 1969). 

The acrostic SPAN is descriptive of the method and stands 

for Social Participatory Allocative Network. In groups of 

various sizes and with a variety of problem tasks, the SPAN 

technique has been shown to raise significantly the quality 

of group decisions above the level generated by existing 

methods (Hitchcock, 1967, 1971; Kelly, 1968; Willis, 1966; 

Willis, Hitchcock, and MacKinnon, 1969). 

A basic rationale of the SPAN technique is that it 

permits group members to assess not only the potential solu

tions to the task problem, but also the abilities of the 

other group members to solve the particular task. In the 

SPAN process each member divides his parcel of power between 

two classes, the remaining group members and the available 

solutions to the task. These two classes are called Repre

sentatives and Options respectively. After the initial 

division of parcels, the individual is permitted to specify 

allocations to specific representatives and specific options. 
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The cyclic computation of the SPAN process is computerized 

and results in all points passing from the representatives 

category to the options category. The original computer 

program (M. M. MacKinnon, 1967; MacKinnon and MacKinnon, 1969) 

called for parcels of one hundred points to be divided. A 

modification of this program has been written (MacKinnon and 

Cockrum, 1973) which eliminates the restriction of dividing 

100 points and permits any number to be used to represent 

the proportions allocated to each category or subcategory. 

In the first empirical work with SPAN, Willis (1966) 

showed the method to result in decisions of higher quality 

than that achieved by two direct methods which permitted 

members to vote only for potential solutions. This type of 

technique permits only direct allocation, whereas SPAN per

mits both direct and indirect allocations. The task utilized 

in this particular study was the Mined Road problem (OSS 

Assessment Staff, 1948). Results showed that SPAN produced 

solutions to the problem which were scored significantly 

higher than the comparative techniques. Hitchcock (1967) 

found similar results with the comparative paradigm. 

The overall results of the SPAN method have produced 

some interesting results. It has been shown that individ

uals chose to allocate 51 per cent of their parcels by 

the indirect route, that 61 per cent of the subjects 

"achieved higher weighted averages by their indirect allo

cations than by their direct ones," and that SPAN was 
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preferred by the subjects over the direct methods (Willis, 

Hitchcock, and MacKinnon, 1969, pp. 193-194). 

The present author feels that the SPAN process is 

capable of eliminating the attenuating forces affecting the 

potential of the group. The strain towards convergence can 

be totally eliminated when the individual allocations are 

synthesized by the cyclic computation. The technique per

mits people to distribute their parcels among a number of 

alternatives and does not force an all-or-none type of 

decision to be made. The process of being influenced 

strictly by verbal output is not as potent in groups utiliz

ing the SPAN process. An individual can indirectly allocate 

points to other members of the group which will then be dis

tributed according to the recipients' original allocative 

proportions. Although this does not insure that "quiet 

members" will receive indirect allocations, it does tend to 

distribute the power more thoroughly. 

One of the major advantages of SPAN occurs when one 

considers the status-hierarchy inhibition effects. SPAN 

does not do away with these effects, but rather harnesses 

them to maximize group potential. Techniques of group de

cision making which make the assumption of equality of capa

bilities for dealing with the task downgrade the quality of 

decision produced. SPAN permits each member of the group 

to be allocated an original parcel, the size of which is 

proportional to the member's degree of expertise with the 
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particular task. Such allotment is an important considera

tion when groups are composed of members of various dis

ciplines. The SPAN route of indirect allocations does not 

require individuals to be intimidated by a status hierarchy, 

but rather permits them to generate their own hierarchy of 

expertise among the representatives. 

While this method of problem solving reduces the 

negative forces affecting the group, it also maximizes the 

positive influences. The process permits an individual to 

allocate to a number of heterogeneous approaches to a problem. 

SPAN is also capable of performing what Tuckman and Lorge 

(1962) consider one of the most important tasks needed in 

group research, that of developing routes for bringing the 

best individual effort forward. 

A salient criticism concerning social psychology in 

the area of group decision making has been leveled against 

the nature of the groups utilized. Lorge, et al. (1958) 

were among the originators of the criticism in this area. 

They found after an extensive review of the group decision

making literature that a preponderance of the investigations 

had been performed using ad hoc groups rather than estab

lished groups. The above authors warned against the poten

tially misleading practice of generalizing to established 

groups the results of investigations dealing with groups of 

strangers. 
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Hall and Williams (1966) compared decision making 

in terms of outcome and process variables between estab

lished and experimentally created ad hoc groups. Their 

results indicated that established groups were significantly 

superior to ad hoc groups in the quality of decisions they 

produced. The difference in performance was shown to be a 

function of process variables. Ad hoc groups handled con

flict by compromise, which downgraded the quality of the 

group decisions, whereas established groups responded to 

conflict by creativity and subsequent quality increases in 

group decisions as a result of the creativity. 

The above criticisms of the group decision making 

is not totally applicable to the SPAN literature. SPAN 

research has been performed on a variety of established 

groups with a variety of problem tasks, but little research 

in the area has been performed on the effects of studying 

the same group across both ad hoc and established conditions. 

The present investigation dealt with the relative effective

ness of SPAN and an unstructured method of group decision 

making with groups that attended a one-week, forty-hour 

human relations training laboratory. 

The present author believes that the SPAN technique 

is a valuable tool with its ready adaptability as a measure 

of training outcome. Increased sensitivity can be expressed 

in the upgrading of indirect allocations. For purposes of 
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assessing degrees of change within groups, SPAN can provide 

an objective measure of pre-post treatment variables. 

In the present investigation groups were assessed 

when the label "ad hoc" was appropriate and then again after 

the human relations training. Other groups were assessed 

only after training. If one of the purposes of human rela

tions training is to increase the sensitivities of the mem

bers of the group to each others' abilities, an obtained 

effect should be readily realized with the SPAN process. 

Besides establishing SPAN as an outcome measure in human 

relations training, the present study tested the hypothesis 

that SPAN would produce better group decisions than an 

unstructured group discussion in both ad hoc and estab

lished groups. 



METHOD 

Tasks 

The decision task that was employed in the present 

investigation is the NASA Moon Survival Problem (Hall, 1963). 

The subjects are required in this task to rank order 15 

items of equipment as to their importance for survival on 

the moon. The task concerns the survival of a crashed 

spaceship on the moon and the survival of its crew members. 

According to the story, the spaceship was originally sched

uled to rendezvous with a mother ship on the lighted side of 

the moon, but due to mechanical failure, it was forced to 

crash land some 200 miles from the mother ship. The crew is 

now to inventory their equipment, which consists of the 15 

pieces in the problem, and rank them on importance to sur

vival in the trek to the mother ship. 

The following measurements have been described in 

connection with the Moon Survival Problem (Hall and Watson, 

1970) and the related problem, the 12 Angry Men (Hall and 

Williams, 1970). Here they are specified for the NASA task. 

1) Decision adequacy index: This is a comparison 

of the subjects' rankings of the items with the ranking pro

duced by NASA officials. The decision adequacy index is 

10 
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expressed in terms of the summed deviations between the in

dividual rankings and that of the NASA experts. The summed 

deviation score is an error score which is inversely related 

to decision quality. The error scores can vary from 0 to 

112 points away from absolute accuracy. There is a decision 

adequacy score for each individual's rankings and a decision 

adequacy score for each group. Hall's research has shown 

that an average individual error score of 39.30 is obtained. 

2) Utilization of resources index: This score is 

developed by first establishing the group resources (or 

average resource of individuals) which is the mean error 

term obtained from the pooled individual prediscussion judg

ments. The utilization of resources index is the gain or 

loss obtained when the error score of the group decision 

is subtracted from the average resource. 

3) Synergism index: A synergy bonus is achieved 

if the group error score excels the error score of the 

most proficient member. The index may be expressed either 

in terms of the frequency with which the bonus occurs under 

a given condition or in terms of the quality increment 

achieved under that condition. 

Subjects 

The subjects utilized in the present investigation 

were personnel of the Veterans Administration Hospital, 

Tucson, Arizona. At the outset, the Veterans Administration, 
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in developing a new program of ambulatory care, required 

all staff members to undergo a one-week, forty-hour, labo

ratory training workshop in group problem solving, inter

personal sensitivity, and exercises in group dynamics. 

All staff personnel at the hospital were divided in

to groups of from seven to thirteen members while the pro

gram was in effect. The groups remained together throughout 

the entire forty-hour workshop. They were interdisciplinary 

in nature with both professional and nonprofessional members 

in each group. The program was reduced from forty hours to 

twenty hours before all groups were run for the present in

vestigation. As a result, conditions Three (Pre-Post Non-

SPAN) and Four (Post Only NonSPAN) contain respectively four 

and three groups rather than the intended five. In total, 

156 subjects, divided into 17 groups, participated in the 

present investigation. 

Each of the 17 groups completed the forty-hour work

shop. (The size of each group is presented in Table 2, p. 25.) 

The staff training program was conducted by two 

clinical psychologists. These two psychologists had no 

other duties at the hospital during the period in which 

staff members were undergoing retraining. 

Methods 

The present investigation dealt with a comparison of 

two methods of group decision making. The comparative 
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methods were SPAN and an unstructured group discussion be

fore and after four days (32 hours) of human relations 

laboratory training. Each group except those in two control 

conditions was tested on the first and fifth days of the 

training laboratory. 

The design instructions, and answer sheets for the 

SPAN technique, called the power-sharing method in this in

vestigation, are found below (see Figure 1, p. 15, Figure 2, 

p. 16, Figure 3, p. 18 and Figure 4, p. 19). Figure 4 is a 

reduced version of the allocation sheet, two copies of which 

were used by SPAN subjects, one for allocations to members, 

the other for allocations to problem items. 

At any testing the groups followed the 4 step se

quence: 1) NASA task read silently by the subjects and then 

performed individually; 2) decision instructions read silent

ly by the subjects as the experimenter read them aloud; 3) 

group discussion of the NASA task and solutions for 15 min

utes, the only time limit imposed; and 4) final decision 

making by the silent power-sharing method (SPAN) or the oral 

self-determination method (NonSPAN). In step 2 the experi

menter would answer questions by paraphrasing the instruc

tions and in SPAN groups would demonstrate the SPAN 

allocative procedure by marking on a pad supported by a 

stand. In step 4 he would place a NASA-problem answer sheet 

for the rankings by the NonSPAN consensus on a chair in the 

center of the circle of seated members. 
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SPAN groups generally finished the four steps as a 

whole sooner than did the NonSPAN groups. Their members* 

individual allocations determined the computerized point 

cumulations, and thus an order of ranks, for the NASA-task 

items. Except as indicated above, the experimenter remained 

inactive and inconspicuous. 

The basic design was a pre-post treatment assess

ment with the appropriate control groups for pretest sensi

tization for both comparative methods (see Table 1). 

Probability levels reported in this investigation 

below the .20 level were classified as nonsignificant. 

The significance levels used were the .20, .15, .10, .05, 

.02, .01, and .001 levels. All statistical tests were two-

tailed. 

Table 1. Basic Design. 

Experimental 1 Experimental 2 Control 1 Control 2 
SPAN Unstructured Unstruc- SPAN 

tured 

Pretest Yes Yes No No 

Human Re
lations Yes Yes Yes Yes 
Training 

Post Test Yes Yes Yes Yes 
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NAME 

GROUP 

NASA TASK 

Instructions: You are a member of a space cr2W oriqinallv scheduled 
to rendezvous with a mother ship on the lighted surface of the moon. 
Due to mechanical difficulties, however, your ship was forced to land 
at a spot some 200 miles from the rendezvous point. During re-entry 
and landing, much of the equipment aboard was damaged and, since 
survival depends on reaching the mother ship, the most critical 
items available must be chosen for the 200 mile trip. Below are 
listed the 15 items left intact and undamaged after landing. Your 
task is to rank order them in terms of their importance for your 
crew in allowing them to reach the rendezvous point. Place the num
ber JL by the most important item, the number 2 by the second most 
important, and so on through number 15, the least important. 

a) Box of matches 

b) Food concentrate 

c) 50 feet of nylon rope 

d) Parachute silk 

e' Portable heating unit 

f) Two .45 calibre pistols 

One case dehydrated Pet milk 

h) Two 100 lb. tanks of oxygen 

i) Stellar map (of the moon's constellation) 

1) Life raft 

k) Magnetic compass 

1) 5 Gallons of Hater 

•> , Signal flares 

«*) . , First aid kit containing injection needles 

o) Solar-powered FM receiver-transmitter 

Figure 1. NASA Moon Survival Problem. 
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K E Y 

Instructions: You are a member of a space crew oriqinallv scheduled to 
rendezvous with a mother ship on the lighted surface of the moon. Due 
to mechanical difficulties, however, your ship was forced to land at a 
spot some 200 miles from the rendezvous point. During re-entry and 
landing, much of the equipment aboard was damaged and, since survival 
depends on reaching the mother ship, the most critical items available 
must be chosen for the 200 mile trip. Below are listed the 15 items 
left intact and undamaged after landing. Your task is to rank order 
them in terms of their importance for your crew in allowing them to 
reach the rendezvous point. Place the number _1 *>y the most important 
item, the number 2 by the second most important, and so on through 
number JL5, the least important. 

Little or no use on moon 15 Box of matches 

Supply daily food required 4 Food concentrate 

Useful in tying injured 
together, help in climbing 6 50 feet of nylon rope 

Shelter against sun's rays S Parachute silk 

Useful only if party landed 
on dark side 13 Portable heating unit 

Self-propulsion devices 
could be made from them 11 Two .45 calibre pistols 

Food, mixed with water for 
drinking 12 One case dehydrated Pet milk 

Fills respiration requirement 1 Two 100 lb. tanks of oxygen 

One of principal means of 
finding directions 3 Stellar map (of the moon's constel

CO2 bottles for self-
lation) 

propulsion across chasms, etc. 9 Life raft 

Probably no magnetized poles; 
thus, useless 14 Magnetic compass 

Replenishes loss by sweating, 
etc. 2 5 gallons of water 

Distress call when line of 
sight possible 10 Signal flares 

Oral pills or injection 
medicine valuable 7 First aid kit containing injection 

Distress signal transmitter, 
possible communication with 
mother ship S 

needles. 

Solar-powered FN receiver-transmitter 

needles. 

Solar-powered FN receiver-transmitter 

Figure 2. Key to NASA Moon Survival Problem. 
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Decision Instructions for SPAN Groups 

The following instructions were given members of the 

SPAN groups: 

This is an exercise in group decision making. 
Your group is to use the method of power sharing. in 
which you will judge both the answers to the problem 
and the members of the group. Each of you can con
tribute positively to the final group decision by 
correctly judging the items in the problem or by 
accurately judging the abilities of yourself and 
other members (to solve the problem and evaluate 
themselves and other members). The final goal of 
the task is to develop the best possible group 
decision. 

Each member of the group has an equal amount of 
voting power which, when combined with the voting 
power of all other members, will determine the group 
answer. The present method permits you to share 
power with other members of the group if you desire. 
The process of power sharing requires three steps. 

Step One. You decide what percentage of power you 
wish to give the other members in general and what 
percentage you wish to retain for yourself. You 
then write these two percentages on their respective 
lines on the answer sheet (Figure 3). Remember that 
the percentages of power you share and retain must 
sum to 100%. In Step Two you will distribute to 
particular other members the power you now give away 
to other members in general (see Figure 4), and in 
Step Three you will distribute among the problem 
items the power you now retain (Figure 4). 

Step Two. Here you specify how much of your shared 
power you want particular individuals to receive. 
You write the identification number of the individual 
to whom you want to give the largest amount of your 
shared power just below the vertical line in the 
position farthest left, at the top of which a scale 
score of 100 has already been given. You next write 
from left to right, in the descending order of the 
amounts of power you intend to give them, the corre
sponding identification numbers of all remaining 
members to whom you will give power. You then indi
cate the power you want each of these members to 
receive in terms of a percentage of the amount you 
want the first member, represented at the extreme 
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DIVISION OF POWER BY PERCENTAGES 

Power given to others Power retained for self 

Figure 3. Sample Divison of Power by Percentages Form. 
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Figure 4. Allocation Form Used by Subjects in SPAN Groups. 
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left, to receive. To do this, you extend slightly 
to left and right one of the short horizontal lines 
above the number designating each of these members. 
Avoid ties by marking at least a one-point difference 
between any two members you select. You do not indi
cate how much power you want yourself to receive in 
this step. You did that in Step One. In Step Two, 
furthermore, the power numbers you assign need not 
sum to 100. You may give pc 'er to all other mem
bers, to no other members (in case you gave no 
power away in Step One), or to some other members. 

When you give power to others, please do so 
not because you like them or because they are popu
lar but rather because you judge them to be rela
tively able to solve the problem or to judge the 
abilities of the group members accurately. 

Step Three. This task is similar to Step Two. Here 
you rank the fifteen items from most to least neces
sary for survival on the moon. You write the letter 
corresponding to the most necessary item in the 
place at the far left, which already has a scale 
score of 100. You then write the identifying letter 
of each remaining item below the respective vertical 
line in descending order of necessity for survival. 
Next you show the amount of weight you want each of 
these fourteen items to receive. To do this, you 
extend slightly to left and right one of the short 
horizontal lines above the letter below the scale 
of each item. Avoid ties by marking at least a 
one-point difference between any two items. As in 
the previous step, the numbers you assign need not 
sum to 100. in this step, however, you must assign 
a number greater than 0 to each of the items listed 
in the problem. 

Decision Instructions for 
NonSPAN Groups 

The following instructions were given to members of 

the NonSPAN groups: 

This is an exercise in group decision making. 
Your group is to use the method of seIf-determination. 
in which the members will arrive at a group decision 
by whatever procedure the group adopts or devises. 



Each of you can contribute positively to the final 
group decision by making correct judgments. The 
final goal of the task is to develop the best 
possible group decision. 

Would one member of the group please write the 
letters indicating the group's final rankings on the 
single blank problem sheet provided for this purpose. 



RESULTS 

Before presenting the results of this investigation 

it is necessary to describe a number of indices of group 

performance. As explained above, the Decision Adequacy 

Index and the Utilization of Resources Index both are gener

ated by making a comparison with the rankings of the NASA 

experts on the survival problem. The present investigation 

deals only with group data; therefore, the Decision Adequacy 

Index is utilized only to the extent that it helps formulate 

the Utilization of Resources Index. A Group Decision Ade

quacy index will be used in place of the Individual Index 

and will be the result obtained by the two experimental 

group methods of decision making. 

A synoptic view of some major results of this in

vestigation is presented in Figure 5, where the mean group 

error scores (Group Decision Adequacy Indices) for all con

ditions and times of testing are plotted. The contrast 

between groups tested twice shows that from Day 1 to Day 5 

the mean group error score for SPAN declined, whereas the 

mean group error score for NonSPAN increased, but the dif

ference was not statistically significant. The outstanding 

feature of the graph is the low mean group error score for 

the post only SPAN groups. 
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Figure 5. Effects of Laboratory Training and Decision
making Methods (SPAN or Control) on Quality of Group 
Decisions Constituting Solutions to the NASA Moon Survival 
Problem. — Each group used a single decision-making method 
at the start of the first and fifth days of training (1,5) 
or at the start of the fifth day only (-,5). 
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Other results of the study are presented in Table 2. 

In the case of SPAN the amounts cumulating for the items 

determine a rank order of items from which the average devi

ation from the NASA expert ranking was calculated. The 

average error for the group is the Group Adequacy Index. 

The data presented under the heading SPAN or NonSPAN Groups 

refers to the group decisions which were generated by uti

lizing the respective method of group decision making. The 

data presented under the heading Group Resources are the 

means of individual deviation scores within each group prior 

to discussion or the use of SPAN. The data in both cases 

are deviation scores and the lower the numerical value the 

more the decision corresponds to the expert opinion and 

hence the higher the quality of the decision. 

When analyzing the data a number of comparisons be

come important. The first comparison to be studied is the 

degree to which the 32 hour training affected the quality 

of the output achieved through each method of decision 

making. A comparison can be made for each method by cam-

paring the day one pre measures of the pre-post groups 

(Conditions 1 and 3) to the post only groups (Conditions 2 

and 4). A comparison of the group adequacy scores for the 

SPAN method is presented in Table 3. Table 4 presents a 

pre-post comparison for NonSPAN groups. Again the compari

son is made to a post only measurement. 
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Table 2. Results of the NASA Task 

CONDITION ONE: Pre-Post SPAN 

Group N 
Group 

Pre SPAN Resources Post SPAN 
Group 

Resources 

5 10 42 48.30 27 39.55 

7 11 40 49.10 42 49.10 

9 13 37 43.00 26 32.50 

10 8 28 38.25 40 43.37 

12 9 32 49.25 20 34.00 

X = 35.8 X = 45.58 X = 31.0 X = 39.70 

CONDITION TWO: Post Only SPAN 

Group N 

Pre 

No Pre SPAN 

Post 

SPAN 
Group 

Resources 

8 8 22 52.80 

13 9 25 39.77 

14 8 32 43.12 

15 12 24 47.41 

16 9 20 

X = 24.6 X 

40.08 

= 44.63 
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Table 2 Continued. 

CONDITION THREE: Pre-Post NonSPAN 

Pre Post 
Group Group 

Group N NonSPAN Resources NonSPAN Resources 

1 7 42 49.00 40 42.00 

4 8 24 50.20 32 35.62 

6 8 36 47.40 36 43.10 

17 9 26 43.44 24 35.62 

X = 32 X = 47.51 X = 33 X = 39.08 

CONDITION FOUR: Post Only NonSPAN 

Pre Post 
Group 

Group N No Pre Measure NonSPAN Resources 

2 10 24 45.00 

3 8 32 41.10 

18 9 36 48.66 

X = 30.66 X =44.92 
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Table 3. Group Adequacy index Scores for SPAN Groups. 

Group 
Pre 
SPAN Group 

Post Only 
SPAN 

5 42 8 22 

7 40 13 25 

9 37 14 32 

10 28 15 24 

12 32 16 20 

X = 35.8 X = 24.6 

d = 11.2 t = 3.43 with 8 df 

s = 3.28 P < .01 

Table 4. Group Adequacy Index Scores for NonSPAN Groups. 

Pre Post Only 
Group NonSPAN Group NonSPAN 

1 42 2 24 

4 24 3 32 

6 36 18 36 

17 26 X = 30.66 

X = 32.0 t = .20 with 5 df 

d = 1.34 p > .20 

s = 5.80 
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The results presented in Table 3 show that groups 

utilizing the SPAN method after training performed signifi

cantly better than groups using the same method before under

going the 32 hour training. The difference reached the .01 

level. As the Table 4 shows, there was no significant dif

ference for the comparable NonSPAN groups. 

A comparison of the post only groups is presented 

in Table 5, and the results show that SPAN was superior to 

NonSPAN in groups which received their first testing on 

day 5. 

One of the major tasks of group decision making per 

se is to surpass the quality of the decisions produced by 

the averaging of the scores obtained by the individuals com

posing the group. Any method of group decision making must 

establish that it can significantly surpass the average of 

the group resources before it can be a useful means of group 

decision making. Tables 6, 7, 8, 9, 10, and 11 compare 

group decisions with the average resources of the groups and 

test utilization of resources indices for significance. 

As the data presented in these six tables demon

strate, SPAN and NonSPAN upgraded the quality of decisions 

when the baseline for comparison was the group resources. 

Although there was actually a decrease in the NonSPAN method 

from p< .02 to p<.05, both comparisons were significant. 

The comparisons concerning SPAN realized an increase in de

gree of statistical significance from .02 to .001. 
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Table 5. Decision Adequacy Index for Post Only Groups. 

Post Only Post Only 
Group SPAN Group NonSPAN 

8 22 2 24 

13 25 3 32 

14 32 18 36 

15 24 X = 30.66 

16 20 

X = 24.6 

d = 6 .06 t = 1.  62 with 6 df 

s = 3 .74 P < 0.  15 

Table 6. SPAN vs. Group Resources in Pre-Post SPAN Groups 
on Day One. 

Group SPAN Group Resources 

5 42 48.30 

7 40 49.10 

9 37 43.00 

10 28 38.25 

12 32 49.25 

X = 35.8 X = 45.58 

d = 9.78 t = 2.97 with 8 df 

s = 3.29 p < 0.02 
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Table 7. SPAN vs. Group Resources in Post Only SPAN Groups 
on Day Five. 

Group SPAN Group Resources 

8 22 52.80 

13 25 39.77 

14 32 43.12 

15 24 47.41 

16 20 40.08 

X = 24.6 X = 44.63 

d = 20 .03 t = 6.259 with 8 df 

s = 3 .20 P < .001 

Table 8. NonSPAN vs. Group Resources in Pre-Post NonSPAN 
Groups on Day One. 

Group NonSPAN Group Resources 

1 42 49 

4 24 50.2 

6 36 47.4 

7 26 43.44 

X = 32.0 X = 47.51 

d = 15 .51 t = 3.45 with 6 df 

s = 4 .49 P < •
 

o
 

N>
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Table 9. NonSPAN vs. Group Resources in Post Only NonSPAN 
Groups on Day Five. 

Group NonSPAN Group Resources 

2 24 45 

3 32 41.1 

18 36 48.66 

X = 30.66 X = 44.92 

d = 14. 26 t = 3.411 with 4 df 

s = 4. 18 p< .05 

Table 10. SPAN vs. Group Resources in Pre-Post SPAN Groups 
on Day Five. 

Group SPAN Group Resources 

5 27 39.55 

7 42 49.10 

9 26 32.50 

10 40 43.37 

12 20 34.00 

X = 31.0 X = 39.70 

d = 8. 70 t = 1.66 with 8 df 

s = 5. 24 P< .15 
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Table 11. 

Group 

NonSPAN vs. Group Resources in Pre-Post NonSPAN 
Groups on Day Five. 

NonSPAN Group Resources 

1 

4 

6 

17 

40 

32 

36 

24 

X = 33.0 

d = 6.08 

s = 3.97 

42.00 

35.62 

43.10 

35.62 

X = 39.08 

t = 1.53 with 6 df 

p < .20 
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Demonstrating that both the SPAN and NonSPAN mothods 

of decision making significantly surpass group resources and 

can be considered viable methods of decision making becomes 

critically important for SPAN and NonSPAN comparisons. With

out the above demonstrated significance a "straw man" effect 

can be charged to any comparison favoring one of the two 

methods of group decision making over the other. 

When comparing pre and post measures of group de

cision making it becomes necessary to look at the relative 

upgrading within any one group. Obviously some groups, even 

if randomly assigned, will contain more potential to solve a 

particular task than others. For this reason an index of 

relative upgrading is calculated for each group upon its 

first testing. The index of relative upgrading for a par

ticular group is calculated by viewing the difference between 

the group decision (either SPAN or NonSPAN) and the resources 

available within that particular group. The formula for the 

index of relative upgrading is as follows: Relative Upgrad

ing, the Utilization of Resources Index, is equal to Group 

Resources minus Group Decision, where the "Group Decision" is 

the deviation of the group's rankings by a given method (SPAN 

or NonSpan) from the NASA rankings. The obtained value can 

be either positive or negative, although all values in this 

investigation were in the positive direction. 

Tables 12 and 13 present the relative upgrading for 

SPAN and NonSPAN groups respectively both before and after 
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Group 
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10 
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Table 

Group 
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Index of Relative Upgrading in SPAN Groups Tested 
Both Before and After Training. 

Pre SPAN Post SPAN 

6.30 12.55 

9.10 7.10 

6.00 6.50 

10.25 3.37 

17.25 14.00 

X = 9.78 X = 8.70 

d = 1.08 t = .36 with 8 df 

s = 3.00 P > *20 

Index of Relative Upgrading in NonSPAN Groups 
Tested Both Before and After Training. 

Pre SPAN Post SPAN 

7.00 2.00 

26.20 3.62 

11.40 7.10 

17.44 11.62 

X = 15.51 X = 6.08 

d = 9 . 4 3  t  =  2 . 0 2  w i t h  6  d f  

s = 4.66 p < .10 
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training. Whereas the increase in relative upgrading by 

SPAN was nonsignificant, the decrease in relative upgrading 

by NonSPAN reached the .10 level. 

Tables 14 and 15 set forth the relative upgrading 

for SPAN and NonSPAN groups respectively in comparisons in

volving groups tested before training and other groups 

tested only after training. The superior relative upgrading 

for SPAN groups after training was significant at the .05 

level, whereas the reduced relative upgrading for NonSPAN 

groups after training was nonsignificant. 

In the 17 groups used in the present investigation 

only SPAN produced instances of the synergy bonus, i.e., 

a group error score smaller than the smallest individual 

error score in the group. The bonus occurred both before 

and after training in one pre-post SPAN group (number 12) 

and also occurred in four post only SPAN groups (numbers 8, 

13, 15, and 16). The 80 percent relative frequency in the 

five post only SPAN groups compares with the 75 percent 

relative frequency found by Hall and Watson (1970) in part

ly established (not ad hoc) groups of middle and upper man

agement personnel who had received special normative 

instructions for achieving consensus through discussion and 

had worked on the NASA Moon Survival Problem in groups of 

four to six members. That none of the three post only Non

SPAN groups in the present study achieved the synergy bonus, 
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Table 14. Index of Relative Upgrading in Comparison of 
SPAN Groups Tested Before Training and SPAN 
Groups Tested Only After Training. 

Group 
Pre 
SPAN Group 

Post Only 
SPAN 

5 6.30 8 30.80 

7 9.10 13 14.77 

9 6.00 14 11.12 

10 10.25 15 23.41 

12 17.25 16 20.08 

X = 9.78 X = 20.03 

d = 10.25 t = 2.50 with 8 df 

s = 4.11 p •< .05 

Table 15. Index of Relative Upgrading in Comparison of 
NonSPAN Groups Tested Before Training and Non
SPAN Groups Tested Only After Training. 

Pre Post Only 
Group NonSPAN Group NonSPAN 

1 7.00 2 21.00 

4 25.80 3 9.10 

6 11.40 18 12.66 

7 17.44 X = 14.25 

d = 1.13 t = .159 X = 15.38 

s = 7.1 P > • 20 
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whereas four of the five post only SPAN groups did achieve 

it, further supports the SPAN method (p <.15 by an exact 

test of the appropriate 2x2 contingency table). This 

test, like any other reported in this dissertation, was two-

tailed. 

To summarize some prominent comparisons to this 

point, when compared with pretest results, the SPAN out

comes in post only groups were significantly superior on 

both the group decision adequacy index and the index of rela

tive upgrading within groups. Results for NonSPAN groups 

failed to reach statistical significance on either of the 

mentioned indices in the comparable group comparisons. Both 

methods were demonstrated to be viable techniques of group 

decision making in that they surpassed the group resources 

significantly and also produced outcomes with means superior 

to 39.90, the average group score as found by Hall and cited 

above. On a direct comparison of decision adequacy in post 

only groups using one method or the other, SPAN appeared 

superior to NonSPAN. 

The SPAN technique itself required investigation re

garding the process of group decision making. It is recalled 

from a preceding section that the SPAN technique requires the 

individual to divide his parcel of power between the other 

members of the group and the options that are available as 

solutions to the task. The division may be made in any 
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proportion that the individual chooses. Table 16 shows the 

division of parcels by groups between members and options. 

The divisions of parcels in the ten SPAN groups as shown in 

Table 16 correspond rather closely with the findings of 

Hitchcock (1967) and show that individuals allocated some

what more than 50 percent of their parcels by the indirect 

route. Data in Table 16 are rounded to nearest integers. 
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Table 16. Division of Parcels into Direct and Indirect 
Allocations. 

CONDITION 1: Pre-Post SPAN 

Group N 
Options 

% 

Pre 
Members 

% 
Options 

% 

Post 
Members 

% 

5 10 48 52 40 60 

7 11 57 43 58 42 

9 13 45 55 46 54 

10 8 49 51 40 60 

12 9 47 53 40 60 

X = 49 X = 51 X = 45 X = 55 

CONDITION 2: Post Only SPAN 

Post 

Group N 
No 

Pre Measurement 
Options 

% 
Members 

% 

8 8 52 48 

13 9 40 60 

14 8 56 44 

15 12 54 46 

16 9 32 68 

X = 47 X = 53 



DISCUSSION 

The more important part of the major hypothesis of 

this investigation has been supported. SPAN group decisions 

in groups tested only after training appear to be superior 

to group decisions made by the self-determination discussion 

method in groups tested only after training. Prior to train

ing no difference was found between results obtained by the 

two methods. indicating that SPAN may serve as a measure of 

the effectiveness of training, the SPAN group decisions in 

groups tested only after training were significantly supe

rior to those obtained in groups tested before training. 

No comparable difference was found for the discussion method. 

It appears that the elements that comprise the SPAN 

technique, those of judging potential solutions to a task 

and those of judging the abilities of other individuals to 

generate solutions, harness the skill that workshops of 

this nature produce and do so to a greater extent than does 

a verbal discussion format. The significant differences 

favoring the SPAN technique have a dual applicability. 

Since SPAN has been shown to be significantly more sensitive 

to the changes produced by the training it appears that the 

technique could be utilized as an outcome measure to 

40 
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determine the effectiveness of the workshop training. The 

method would serve as a useful tool in an area where out

come research is neglected. The second aspect of the find

ing is that since the workshop on human effectiveness 

training was capable of upgrading the quality of decisions 

produced, the method becomes a valuable tool in training 

individuals to become more effective decision makers. When 

one contemplates the profound consequences of decisions 

rendered by small groups, it becomes the psychologist's 

professional responsibility to assure that these groups 

function at their maximum level. 

Considering that the format used in human effective

ness training workshops is designed to maximize the individ

ual's effectiveness in his everyday situation, the findings 

become intriguing. During the training the individual is 

taught skills intended to maximize the effectiveness of 

group discussions of the same nature as those used in the 

present investigation as the comparative technique. In con

trast, it is very doubtful that the average Veterans Admin

istration employee had utilized SPAN groups in his everyday 

life prior to the study. SPAN participants received only a 

short period of instruction regarding the allocative proce

dure and then applied the method. Nevertheless, the SPAN 

groups were still superior to the basic verbal discussion 

groups after four days of training. One must conjecture 
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about the potential effectiveness of human relations train

ing workshops designed specifically to increase the effec

tiveness of SPAN groups. At this point the hypothesis 

should be formulated by future researchers in the area. 
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