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ABSTRACT

Relatively little attention has been given to the
methods for reaching group decisions by pooling individual
decisions, as compared, for example, to the attention given
to the study of group processes and individual strategies
used by group members. Personality variables, nevertheless,
do influence grbup decisions. The present study was
designed to (1) provide further understanding of SPAN, a
new group decision making method, (2) assess the effects of
achievement (test) anxiety and need for social approval on
decision making, and (3) examine the éffects of success and
failure feedback.

With the SPAN technique each member begins with 100
"votes!" or points that he may allocate directly to the
group's options and/or indirectly to options by allocating
points to other members. Group decisions are enhanced when
superior group members receive points. As a measure of the
tendency for competing responses to interfere with optimal
performance, test anxiety was hypothesized to be related to
subjects' task or failure avoidance. Similarly, the Crowne
and Marlow social desirability scale was hypothesized to be
related to subjects'! dependence on social fecedback and

expressed attitudes toward SPAN and the experiment.

viidi



ix

Subjects were 64 male college students for whom
test anxiety and social desirability scores had been
obtained from the administration of the questionnaires
under neutral conditions. After being assigned to the
three experimental conditions, subjects, participating in
pairs, used a dyadic version of SPAN to select the better
of five answers to nine successive problems of a factual
nature. After each trial, the group and individual per-
formances of pairs were compared with an easy criterion
(success condition), difficult criterion (failure), or no
criterion (control).

The results indicated that the SPAN method produces
better group scores than the mean scores of individual
members, but tne willingness of subjects to use the tech-
niques in "everyday life" was equivocal. Superior members
of pairs were more adaptive than inferinr members in that
they tended to retain more points on the last trial than on
the first, and the relatively inferior members also tended
to retain more points on the last as compared with the first
trial. Relatively poorer performances were attained by
subjects either high or low on both test anxiety and social
desirability (defensiveness), indicating that while high
anxious, high defensive persons may be "motivationally
disturbed," low anxious, low defensive persons may be

relatively "unmotivated" under certain conditions.
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Irrespective of the adaptive effects of allocating
points to superior members, the option to give points away
is assumed to be a means of task or failure avoidance. As
hypothesized, high anxious subjects tended to give away
moré points than low anxious subjects with the contrast
most evident in the success condition. This supports
Atkinson's achievement motivation model , because the
probability of success in the success condition was about
«50 on a given trial.
| " As exﬁected, high defensive subjects expressed
greater liking for the experiment, but they also expressed
a less favorable attitude toward SPAN. These results are
interpreted as consistent with Crowne and Marlowe's need
approval constfuct. High defensive subjects express greater
liking for the experiment in attempting to gain the experi-
menter's approval. To explain their relatively less
favorable attitude toward SPAN, it is assumed that (1) high
defensive subjects expressed a more favorable attitude
toward the experiment than was warranted, and (2) their
consequent residual negative cognitions were expressed by
their relatively more negative evaluation of SPAN. The
failure and control conditions were, for different reasons,
more threatening to the high defensive subjects than the
success condition, producing greater denial and, conse-
quently, relatively more favorable expressed attitudes

toward the experiment. The attitudes of the low defensive
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subjects are characterized as moderate in contrast to those

of the high defensive subjects.



INTRODUCTION

There is considerable interest in group processes
within the behavioral sciences. Psychologists have been
particularly interested in the dymamics of group.behavior
and have centered their studies around such issues as the
role behavior of leaders and group memberg, intra-group and
inter-group conflict and adjustment, and group psychotherapy.
Recently, investigations of the strategies used by individ-
uals to maximize personal gains in group situations have
been emphasized, while the study of methods for maximizing

group gains has received relatively little attention.

SPAN Decision Making

One of the purposes of this experiment is to
elucidate a promising new group decision making method for
enhancing group decisions (MacKinnon, 1966a, 1966b;
MacKinnon and MacKinnon, 1969). This method, Successive
Proportionate Additive Numeration (SPAN), incorporates self
ratings, ratings of other group members, and the constant-
sum method of requiring a subject to divide 100 points
among the set of objects to be judged (Metfessel, 1947;
Guilford, 1954, p. 214). SPAN contrasts with the typical
one man, one vote, majority rule method of reachinhg a group
‘decision. Each member begins the decision makinglprocess

1l



with 100 "votes" or points instead of just one vote.
Additionally, each member has the choice of assigning his
. points wholly or in part to the options under consideration

by the group, or he may assign his points indirectly to the

group's options by allocating points to other group members.
(Once members make their initial allocations of points a
computer completes the process.) Points received by members
(rather than options) at the end of a cycle are reallocated
on the next cycle to options and members in the same pro-
portions as those charaéterizing the members' original
allocations.l This process goes on iteratively, cycle after
cycle, until all the points of the group members, but a
negligible fraction of a point, are distributed among the
options.

Previous studies (Hitchcock, 1967; Willis, 1966;
Willis, Hitchcock, and MacKinnon, 1969) have shown that, in
comparison with other methods, SPAN can produce better group
decisions. These studies, however, have been limited to ome
trial only. The development of Dyadic SPAN makes it
feasible to examine some of the consequences of providing
group members with feedback of the regults of their
allocations.

Dyadic SPAN ﬁrecludes the necessity for a computer.
Analogous to regular SPAN, members of a pair divide 100
points between options and the other member of the pair in

multiples of 5 (a ﬁinor limitation). Points allocated to



options may be distributéd among the options with no
limitations. A table (Lillyquist, 1968) has been devised
to give immediate knowledge of the number of points (out of.
200) which end up being assigned to the respective members'
options. For example, suppose member A assigns 65 of his
100 points to the optioné (because he believes that he has
more knowledge about the problem than B) and 35 points to
member B, Member B has just a little more faith in A than
in himself and gives 55 points to A and 45 points directly
to the options. The appropriate row and column of the
table ‘informs us that approximately 124.8 points go to
options A has chosen (in the same proportions as his
original 65 points allocation to options) and 75.2 points
go to the options B has chosen. Appendix A describes
Dyadic SPAN in detail.

Providing subjects with feédback from their Dyadic
SPAN output over several trials on similar problems is
expected to resu1t in improved group performance. An
interesting aspect of group feedback is that it often mis -~
répresents individual'performance. With this in mind
Johnston and Nawrocki (1967) héve suggested that "eval-
uative feedback that is some function of te m output may be

~termed social feedback [p. 145]." Besides this study few

others have examined the effects of social feedback on
individual and group performance (e.g., Hall, 1957; Zajonc,

1962).



Personality Factors in Decision Making

There is an element of risk in many decisions made
by individuals and groups. A decision may be right or
wrong, foolish or wise, reckless or conservative. Thus,
even in relatively emotion-free areas of cognitiqn,
personality variables influence or "moderate'" both the
kinds of decisions made and the manner in which they are
made (Kogan and Wallach, 1964). Kogan and Wallach chose
two variahles, test anxiety (Alpert and Haber, 1960) and
social desirability (Crowne and Marlowe, 1960), as potential
moderators of risk taking in a variety of situations. With
some success they found that these variables, singly and in
combination, extensively moderated individuals' performance
on measures of personality, intelligence, cognition-
judgment, and decision making.

There are two divergent approaches to the measure-
ment of anxiety (Alpert and Haber, .1960). One approach
regards anxiety as a general trait which is presumed to
influence behavior in a variety of situations, e.g., social
learning (Lucas, 1952; Sarason, 1956a, 1956b); verbal coding
(Katchmar, Ross, and Andrews, 1958), high speed color naming
(Davidson, Andrews, and Ross, 1956), judgmental confidence
and extremity of judgment (Kogan and Wallach, 1965), and
arithmetic calculations (Osler, 1954). The second approach
takes the position that the function of anxiety is specific

to particular situations, such as test taking or academic



achievement (Mandler and Sarason, 1952; Alpert and Haber,
1960). Investigators using test anxiety scales have
generally restricted their dependent measurés to tasks
that are similar to what test anxiety scales are presumed
to measure: intelligence or aptitude test-like measures
(Mandler and Sarason, 1952; Sarason, Mandler -and Craighill,
1952; Waterhouse and Child, 1953), anagrams (Russell and
Sarason, 1965; Sarason, 1961), arithmetic problems
(Williams, 1955), level of aspiration on a forthcoming
exam (Beckwith, Iverson, and Reuder, 1965), and time spent
on exams (Smith, 1964).

Most studies of both general anxiety and specific
test anxiety have attempted to heighten levels of anxiety
by giving subjects the perception of failing or by "ego-.
threatening'" instructions intended to highlight the
importance of success versus failure. Under these con-
ditions highly anxious individuals have fairly consistently
produced poorer performances as compared with low anxious
individuals. The usual explanation for this is that the
high anxious person is more likely to engage in task
avoidance or irrelevant behavior (Sarason et al., 1952).
Atkinson and his co-workers (1957; Atkinson and Feather,
1966) in their work on achievement motivation have developed
the idea that test anxiety scales measure a motngtional
disposition to avoid failure which interacts with.the

achievement motive in conplex ways.



Crowne and Marlowe (1960) have suggested that
responding to personality questionnaires in terms of the
- social desirability content of items reflects a need for
social approval. They developed a social desirability scale,
"independent of psychopathology,!" composed of items thaf are’
representative of 'culturally acceptable and approved be-
haviors which are, at the same time, relatively unlikely to

occur [p..354]." In The Approval Motive, Crowne and

Marlowe (1964) discuss a number of studies of the approval
motive construct.

As Ford and Hersen (1967) indicate, however, their
", + + original conception has been changed to include |
defensiveness as a component of the need for approval [p.
229]." Using Ford's Social Desirability Scale (which
correlates "in the .70's and .80's" with the Marlowe-Crowne
scale), they provide support for defenéiveness as a part of
the need for social approva;. Other independent investi-
gators have also provided support for Crowne and Marlowe's
need approval construct.(Fisher and Kramer, 1963; Lichten-~
stein and Bryan, 1966; Milburn, 1968; Stollack, 1965).

Besides the work by Kogan and Wallach (1964, 1967)
no other studies are known to have used both test anxiety
and need for social approval as'personality vafiables
affecting the decision making process; their latter study
is the only one using groups. For this reason the present

experiment is somewhat exploratory, and hypotheses about



the influence of test aﬁxiety and need for social approval
.on decision making in groups are relatively nonspecific.
It was expected, however, that subjects high on test
anxiety would be especially attentive to the success-
failure aspects of problem solving and that subjects
scoring high on social desirability would be sensitive to
the meaning of social feedback. Those subjects who are
high oﬁ both characteristics being "motivationally dis-
turbed" (Kogan and Wallach, 1964) were expected to be the
least task oriented or conversely the most task avoidant.
Subjects low on both test anxiety and social desirability
should be the most task oriented and thereby sensitive to
the demand characteristics of the situation.

Irrespective of the adaptive effects of allocating
points to one's (presumably superior) partner, the oppor-
tunity to give points away may be used by some types of
possibly task avoidant subjects to minimize or .avoid
failure on the problems. Thus, the number of points
allocated to partner may be a sensitive measure of task
avoidance. It may be noted that "task" is being used here
in the restricted sense of selecting better answers to
problems. In a broader sense, the full SPAN involves the
assessing of group members, including one's self, in
relation to the goal of selecting better options.

On any given trial a subject's best guess as to

which member of the pair may be the superior problem solver



is a function of the preceding trials. Thus, the ability
of particular personality types to shift adaptively over
trials is assessed.‘ The possibility of differences in
expressed attitudes toward the experiment were deemed
likely to obtain among the personality types with subjects
high on need for social approval most likely to express

more favorable attitudes.,



METHOD

Subjects and Design

Adapted versions of the Alpert-Haber Achievement
Anxiety Test and the Marlowe-Crowne Social Desirability
(SD) scale were administered to approximately 950 subjects
in introductory psychology discussion sections under
neutral, non-experimental conditions, i.e., discussion
section leaders administered the qﬁestionnaires rather than
the experimenter, completing the questionnaire was voluntary,
and anonymity was assured.

The original Alpert-Haber Achievement Anxiety Test,
permitting five levels of agreement-disagreement with each
item, was modified to permit‘only dichotomous choices:
"true," the item "applies to me'" or "félse," the item 'does
not apply to me." 1In addition, the scale was treated as
uni-dimensional rather than bi-dimensional when being
scored as done by Herron (1964) and by Kogan and Wallach
(1964). The scale in this form will be referred to as
the test anxiety (TA) scale.

| One week following the administration of the
questionnaires, volunteers were drawn from the same dis-
cussion sections to participate at $1.40 per session in a
"social psychological experiment in the area of problem
solving in groups." It was unlikely that any volunteers

9



10
associated the questionnaires with this phase of the
experiment. A minimum number (60) of male subjects was
desired, but additional subjects were scheduled to ensure
an adequate number of subjects. Four additional subjects
were subsequently run; thus, a total of 64 subjects
participated in the experiment.

The questionnaires of the subjects were scored and
ranked. The subjects were then assigned to one of the
three experimental conditions (success, failure, and con-
trol) alternately, according to their test anxiety scores,
i.et, the subject with the rank of "1" was assigned on the
throw of a die to a condition, the second ranked subject
was assigned on the throw of a die to one of the remaining
conditions, the third ranked subject was assigned to the
remaining condition, the fourth ranked subject was assigned
to the same condition as the subject ranked L," and the
remaining subjects were assigned alternately in the
"established sequence. Such a procedure resulted in
essentially similar distributions of text anxiety scores,
because of the relatively narrow range of obtained scores
(1-18) and the large number of duplicated scores. (Some-
one other than the experimenter scored the questionnaires
and made the assignments so that the experimenter had no

knowledge of the subjects' test scores during the

experiment.)
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Because of the nearly zero correlation between the
"TA and SD scales, r = .05, obtained by Kogan and Wallach
(1964), it was assumed that equal numbers of low and high
subjects on the SD scale would also obtain in the experi-
mental conditions. "High'" or "low" on both scales was
defined as above or below the group median on the respec-
tive scales. Equal numbers of high and low subjects on the
two scales did result in the experimental conditions, al-
though equal numbers of the four personality subtypes did
not resultt The numbers of personality subtypes that re-
sulted were as follows: success condition, low TA-low SD =
8, low TA-high SD = 3, high TA-low SD = 4, high TA-high
SD = 7; failure condition, 4, 7, 8, 3, respectively;
control condition, 4, 6, 4, 6, respectively. Over all
conditions equal numbers, 16, of each subtype were obtained.

The unequal numbers of the personality subtypes
appears to have occurfed by chance, because there was very
little association between the TA and SD scores (r = .088),
and, therefore, are not believed to have biased the
results. In addition, the method for analyzing most of the
results, analysis of variance by the method of unweighted
means (Winer, 1962), allows for the presence of unequal n's.

The experimental design is a four factor between-
within nested design with three experimental conditions,
two levels of test anxiety, two levels of social desir-

ability, and eight repeated measures.
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Subjects in all conditions worked in pairs (pair-
ings made on the basis of time subjects had available for
the experiment) on nine similar problems of a factual

nature selected from The World Almanac. (See Appendix C

for a copy of the practice problem and Appendix D for

copies of the eight "test" problems. Appendix F provides-
the answers to the problems.) The eight problems were
divided into two blocks of four problems each, and the

order of the blocks was counter-~balanced with half the

dyads receiving them in the sequence A-B, and half receiv-
ing B-A. Using Dyadic SPAN, subjects attempted to achieve
the maximum group scoré'by allocating more points to the
better of five possible answers to each problem. After

each of the first eight problems (including the practice
problem), all subjects received feedback individually--
their individual scores and the group scores--in weighted
averages from 0 to 100. No feedback ﬁas provided for the
last problem. (Appendix A, the Instructions For Problem
Solving Pairs, describes in detail how the scores were
calculated.) Subjects in the Success and Failure conditions
also received a third score which compared their group score

with fictitious group norms.
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Procedure

As the subjects arrived in the experimental room,
they were introduced to éach other and informed, '"You will
be working together as partners later on.'" They were then
seated at a built-in table which ran the length of the
room with opaque partitions at regular intervals forming
booths. (Thus, the subjects were physically seated next to
each other, but were unable to observe each other's per-
formance.) Subjects were then given the three pages of
Instructions for Problem Solving Pairs with the instructions,
Please read along as I read the instructions aloud. This
may seem a little awkward, but I have to be sure that every-
one gcts the same instructions." Instructions for all
conditions explained in detail Dyadic SPAN, the subjects'
task, and the method for scoring subjects' responses. When
the section of the instructions referring to the Illustra-
tive froblem was begun, subjects were given copies of the
Illustrative Problem. (See Appendix B for a copy of the
Illustrative Problem.) Where reference was made to the
Dyadic SPAN table, subjects were shown the table. After
the subjects and experimenter read section 4 of the
instructions, any qﬁestions were answered before'the
experimenter gave subjects the Practice Problem. Upon
completion of the Practice Problem, subjects' individual
and group scores were calculated while the subjects ob-

served how their scores were determined for illustrative
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purposes. Any questions subjects had were answered by
reading again the relevant section of the instructions.

The last section of the instructions was read with the
different endings appropriate to the different experimental
conditions:

(Control) You will receive two scores: your
individual score and your group score.

We don't know as yet how well people may be
expected to do on these problems. Therefore, one
of the things we are concerned with is how difficult
these problems are for college students, like
yourself and your partner.

(Success) You will receive three scores: your
individual score, your group score, and a score
that compares your group with other groups.

It is known that on problems of this kind,
average performance results in a score of about 50,
because, as you will see, these are pretty hard
problems. For college students, like yourself and
your partner, we estimate that if you do an adequate
job, you should be able to earn a score of about 55.
As a guide to help you know how well you are doing,
you will receive a score comparing your group score
with the score that we expect from college students.

(Failure) You will receive three scores: your
individual score, your group score, and a score
that compares your group with other groups.

It is known that on problems of this kind,
average performance results in a score of about 70,
because, as you will see, these are pretty easy
problems. For college students, like yourself and
your partner, we estimate that if you do an adequate
job, you should be able to earn a score of about 75.
As a guide to help you know how well you are doing,
you will receive a score comparing your group score
with the score that we expect from college studentse.

The subjects were then given Problem 1 with the

instructions: '"Go ahead and begin.ﬁ“ After the subjects
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completed Problem 1, the experimenter picked up the problem
sheets and gave the subjects Problem 2 while reminding them:
"You may rank the answers, but postpone any decisions about
how you will make your allocations on the next problem
until you feceive the results of the last problem." The
subjects had about 2-1/2 to 3 minutes to study the problem
while the experimenter computed their scores and filled in
the blanks of the feedback slips of paper. The feedback
from Problem 1 was given to the subjects with the instruc-
tions: "Now you may go ahead and make your allocations."
The procedure for each Problem, 2-8, was the same as for
Problem 1 except that subjects were not given the "reminders"
~and ‘the feedback from Problem 8 was not computed for the
subjects.

After Problem 8, sub jects were given a short
questionnaire to assess their reaections to the experiment
with the instructions: '"There's just one thing more--
please fill these out." (See Appendix E for a copy of the
questionnaire.) The questionnaire included two items that
assessed the subjects' attitudes toward SPAN and the
experiment and a third item intended to reveal whether the
subjects were aware of (or believed there had been) any
deception in the experiment. Two subjects who indicated
a belief that some deception had been employed‘were inter-
viewed briefly. Both subjects were inaccurate as to the

nature of the deception and bhoth maintained that they still
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attempted to perform the tasks as instructed; their results
were included in the subsequent analyses.

Finally, the purpose of the experiment was
explained to the subjects, and they were cautioned not to

discuss the experiment.



RESULTS

Outcomes of the SPAN Method

The results pertaining to the efficacy of SPAN as a
group decision making method are considered first. The
SPAN scores for the 32 pairs of subjects were compared, by
t-tests for matched pairs, with the "simple'" means of the
pairs' individual scores over blocks 1 and 2. The results
indicated that the SPAN scores exceeded the pair mean

scores (t = 1.6922, p = .10 with 63 d.f.). Similar

1. The customary practice for evaluating the
significance of a sample statistic is to use the null
hypothesis test, i.e., ". . . one rejects or accepts a null
hypotheses according to whether or not the value of a
sample statistic falls within a certain predetermined
'rejection region' of its possible values [Rozeboom, 1960,
p. 417]." In this regard, Rozeboom discusses several
reasons why traditional practice is changing or should
change. He points out, for example, that, in practice,
beliefs and decisions reflect the likelihood of outcomes and
do not require that the probabilities of given events
arbitrarily be .05 or .0l. A compromise, between tradition
and practices advocated by Rozeboom, is attempted in this
study. The probabilities for all outcomes of p < .25 are
reported in the summary tables; where no probability is
given, it may be assumed to exceed .25. The "exact"
probabilities are given, based on linear interpolation, a
conservative means of estimating the actual probability
under the null hypothesis% That is, the true probability
is less than the one reported, though the difference might
appear only if additional decimal places were used. With
this understanding, equal signs, rather than approximation
signs, will be used to report results of the analyses. With
few exceptions, however, results. greater than .10 are not
discussed. As noted in the tables, some of the results, for
which probabilities greater than .10 were obtained, have
been graphed and are appended to the text. All

17
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tjtests were made to assess whether or not (matched) SPAN
scores indicated improvement in block 2 over block 1. No
differences were obtained, either for overall changes or
for specific treatment conditions. Actually, the mean
score of block 1, 55.598, was nearly the séme as that of
block 2, 55.358. The possibility of differences among the
treatment means for SPAN scores over blocks 1 and 2 was
also assessed. No differences were obtained among treat-
ment conditions or between blocks, and there was no inter-

action of treatment conditions and blocks of trials.

Effects of Personality Variables

Individual performances on the problems as a function
of personality are considered next. Analysis of variance
by the method of unweighted means was carried out on the
scores (blocks 1 and 2) of the 64 subjects. (A FORTRAN
IV program for this analysis was obtained from Shoemaker
[1969].) As shown in Table 1 and Figure 1, the results
indicate that social desirability (defensiveness) and test
anxiety interact (p = .04). Better performance appears to
result from the combination of either high defensiveness
and low anxiety or low defensiveness and high anxiety.

In addition, individual performance scores for the

eight problems were essentially unrelated to social

probabilities in this investigation are based on either
2-tailed tests or 2-tailed probability estimates.
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Table 1. Analysis of Variance: Individual Scores on
: Problems

e —

Source ar MS F Probability

Between Subjects 63
Success~-Failure-Control

(A) 2 593.345 402
Test Anxiety (B) 1 3747.967 2.542 p = .12
Social Desirability (C) 1 855.308 .580
A x B 2 281.747 .191
AxC 2 1878.197 1.274
BxC 1 6938.294 4,705 p = .04
AxBxC 2 1885.418 1.279
Error (between Ss) 52 1474.673
Within Subjects 64
Problem Blocks (D) 1 1484.647 489
D xB 1 6.831 .002
DxC 1 49,047 .016
DxAxB 2 1449.389 478
-D-x A x-C 2 3136.395 1.034
DxBxC 1 1093.996 .361
DxAxBxC 2 2119.462 .699
Error (within Ss) 52 3033.582
Total 127
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desirability scores (r = .0538) and test anxiety scores
(r = .0173). In view of the nearly zero correlation ob-
tained between individual performance and test anxiety, the
result (p = .12, Table 1) that differential performance was
slightly associated with the two levels of anxiety appeared
to require some further explanation. A plot of the
performance-anxiety scores was made which indicated the
possibility of a nonlinear relationship between anxiety and
performance, with better performance associated with inter-
mediate levels of test anxiety. Subsequent analysis,
however, did not support the impression that a nonlinear
relatiohship between anxiety and performance obtained.

The general tendency to direct points to one's
partner, irrespective of relative performance, was also
analyzed with the results shown in Tablé 2. High anxiety
appears to be related to giving away more points, low
anxiety mean/trial = 32.44 vs. high anxiety mean/trial =
38.57 (p = .05). While the interaction of test anxiety
and treatment conditions is not significant (p = .14), a
graph (Figure 2) of the interaction indicates that the
overall difference between high and low anxious éubjects
is primarily attributable to the success condition. It
may also be noted that the main effect of trials appears to
be to give away fewer and fewer points over tria1§ (Figure

3). Additional tests were made of the linear and quad-

ratic trends with the following results: linear component ,
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Table 2. Analysis of Variance: Points Directed to Partner
Source af MS F Probability

Between Subjects 63
Success~Failure-Control

(A) ‘2 2298.712 1.911 p = 172
Test Anxiety (B) 1 5070.448 4.214 p = .05
Defensiveness (C) 1 1770.668 1.471 p = .24
AxB ' 2 2615.453 2.173 p = .14b
AxC 2 2898.859 2.409 p = .11
BxC 1 153.018 .127 '
AxBxC 2 251.896 .209
Error (between Ss) 52 1203.383
Within Subjects 448
Problems (D) 7 793.428 2.690 p = .02
D x A 14 230.051 .780
DxB 7 141.349 479
DxC 7 312.568 1.060
DxAxB 14 264.630 .897
DxAxC 14 228.730 776
DxBxC 7 187.250 .635
DxAxBxC 14 162.567 .551
Error (within Ss) 364  294.940
Total 511

8see Appendix G, Figure 7, for a graph of this

resulte. )

bsee Appendix G, Figure 8.
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f-= 7.1448, p = .01 with 1/364 d.f., quadratic trend, F =
1.2114, p > .25.

The trend toward giving fewer points away over
trials (or conversely, to retain more points over trials)
is clearly adaptive for the relatively superior members of
the pairs, but is non-adaptive for the relatively inferior
members. Therefore, separate analyses were made of the
superior members' (members of pairs who performed better
on the practice through the 7th trials) and inferior
members ' tendencies to shift adaptively from the practice
to the 8th trial. The number of points that subjects
retain or give away on the practice.trial is regarded as
an approximate base line of initial response tendencies;
the responses on the 8th trial are a function of expefience
accumulated over the intervening trials.

Analysis of variance by the method of unweighted
means was performed on the 32 superior subjects' tendencies
to retain points on the practice and 8th trials with the
results shown in Table 3. Because‘the restricted number of
subjects resulted in a n of 0 in one cell and because the
program would not run without at least one subject per
cell, the analysis was performed with an extra "dummy"
subject, whose scores were the same as the means of all the
subjects. The dummy subject did not substantially affect
the results of the F ratio for the main effect of '"Practice-

8th-Trial" as indicated by a separate analysis with the



26

Table 3. Analysis of Variance: Superior Members-Adaptive

Shift?
Source df MS F Probability

Between Subjects 32a
Success~Failure-Control

(a) 2 143.626 .366
Anxiety (B) 1 138.895 «353
Defensiveness (C) 1 12.465 .031
A x B 2 61L.771 157
AxcC 2 472,322 1.202
BxC 1 101.902 «259
AxBxC 2 88.168 224
Error (between Ss) 21 392.877
Within Subjects 33 b
Practice--8t Problem (D) 1 8029.683 49.407 p = .005
D x A 2 99.778 614
D xB 1 4,787 .029
DxcC 1 25.727 .158
Dx Ax B 2 112.122 .689
DxAxC 2 14.924 .091
DxBxC 1 364.629 2.244 p = .166°
DxAxBxC 2 26.007 .160
Error (within Ss) 21 162.520
Total 65

2Includes dummy subject.
bBased on 1/20 d.f.

Csee Appendix G, Figure 9.
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dummy subject's scores being 50-50. With the 50~50 scores
being counter to the general trend, the F ratio was still
high (F = 41.8265, p = .005 with 1 and 20 d.f.). In any
case, it seems clear that, as with the overall trend,
superior subjects retain more points on the 8th trial than
on the practice trial.

Analysis of variance was also performed on the
adaptive shifts of the 32 inferior subjects (number of
points directed to the superior member on the practice and
8th trials) with the results shown in Table 4. While the
overall trend was to give fewer points to partner on the
8th trial as compared with the practice trial (practice
‘mean = 46.8753 8th trial mean = 37.188; p = .12), this
result was not significant and is noted only because it is
similar to that of the superior subjects.

The question of whether the amount that superior
members shifted might be related to their relative superi-
ority over their partners was. also assessed. For given
pairs, the differences between the superior members' and
the inferior members' individual performances on the
practice through 7th trials were correlated with the
differences between the respective superior members' points
retained on the practice and 8th trials. The degree of
superiority of the superior members over inferior members
was essentially unrelated to the amount that the superior

members shifted from the practice to 8th trials (r = .1539,
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Table 4. Analysis of Variance: Inferior Members-Adaptive
Shift
Source dr MS F Probability
Between Subjects 31
Success~-Failure-Control
(A) 2 122.468 «292
Test Anxiety (B) 1 508.518 1.214
Social Desirability (C) 1 101.519 242
AXxB _ 2 78.959 .188
AxC 2 236.878 .565
B xC 1 298.343 .712
AxBxC¢C 2 367.403 .877
Error (between Ss) 20 418.958
Within Subjects 32
Practice--8t Problem (D) 1 928.234 2.799 p = .12
x A 2 67.392 . .203
x B 1 415.803 1.254
x C 1 106.411 .321
x A x B 2  645.776 1.947 p = .18%
x Ax C 2 342.599 1.033
x BxC 1 20.776 .063
x AxBxC 2 411.314 1.240
rror (within Ss) 20 331.667
Total 63

result.

%See Appendix G, Figure 10, for a graph of this
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P = .22). The analogous adaptive shift in the number of
points that inferior subjects directed to. the superior
members on the practice and 8th trials showed no relation-
ship between their relative degree of inferiority and their
tendencies to give points to the superior members (r =
.0469) .

A chi-square test of the frequency of adaptive and
non-adaptive shifts of the superior and inferior members
indicated that superior subjects were more inclined to
shift adaptively than were inferior subjects (p = .00002,
two-tailed test). Of the superior subjects, 90.62% were
adaptive (i.e., retained more points on the 8th trial than
on the practice trial), while only 9.37% were non-adaptive
(i.e., did not shift). No superior subject retained fewer
points on the 8th trial than on the practice trial. While
37.5% of the inferior subjects were adaptive (i.e., directed
more points to their partners on the 8th than on the
practice trial), 62.5% were non-adaptive (i.e., 12.5% did
not shift, and 50% retained moxre points on the 8th than on
the practice trial). It may be noted that the definition
of an adaptive shift for a superior member, i.e., that he
retains more points on the 8th trial than on the practice
trial, involves a response measure different from the
definition of an adaptive shift for an inferior member,

i.e., that he gives away more points on the 8th than on the

practice trial. Consequently, the result that the inferior



30

subjects were less adaptive is, no doubt, somewhat
artificial, and the discussion below will be speculative.

The expressed attitudes of subjects toward SPAN and
the experiment are considered next. Analysis of variance
was performed on the attitudes of subjects toward SPAN and
toward the experiment with the results shown in Table 5.
The high F-ratio (F = 75.412, p = .005) associated with the
differences between the means (in mm.'s) of expressed
attitudes toward SPAN and the experiment must be interpreted
cautiously, because the two items are worded somewhat
differently. Nevertheless, the mean of the liking for SPAN
scores of 75.75 (corresponding to the neutral point of the
scale, i.e., '"Maybe, I'd like to use the method . . . in
everyday life.") appears to reflect a somewhat less favor-
able attitude than the mean of the liking for experiment
scores (scored in the positive direction) of 115.53, which
correéponds to a point between "I liked the experiment a
little" and "I liked the experiment very much."

The tendency (p = .06) of high and low levels of
defensiveness to interact with attitudes toward SPAN and
toward the experiment is graphed in Figure 4. The possible
criticism that, because the two items are worded different-
ly, differences obtained in expressed attitudes may be
spurious, becomes less tenable when one bears in mind that
the differences reflect relative preferences. In any case,

it appears that subjects with stronger needs for social
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Table 5. Analysis of Variance: Subjects' Attitudes Toward
SPAN and Toward Experiment

Source df MS F Probability

Between Subjects 63
Success-Failure-Control

(A) 2 686 .496 647
Anxiety (B) 1 27.834 .026
Defensiveness (C) 1 174.939 .165
A x B 2 122.872 116
AxC 2 869.031 .819
BxC 1 190.951 .180
AxBxCcC : 2 1865.848 1.759 p = .20
Error (between Ss) 52 1060.487
Within Subjects
Span-Experiment (D) 1 41018.593 75.412 p = .005
D x A , 2 277.940 .511
D xB 1 3.117 .006
DxC 1 2136 .640 3.928 p = .06
DxAxB 2 1007.987 1.853 p = .20
DxAxC 2 1701 .860 3.129 p = .06
DxBxC 1 1359.174 2.499 p = ,122
Dx AxBxC 2 726 .199 1.335
Error (within Ss) 52 543.925
Total 127

2see Appendix G, Figure 11, for a graph of this
result.
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approval tend to express more favorable attitudes toward
the experiment (than do subjects with less need for social
approval) and to express less favorable attitudes toward
'SPAN as compared with relatively non-defensive subjects.

Further analysis of the Defensiveness x SPAN-EXP.
interaction supports the finding above that high and low
defensive subjects tend to express their attitudes toward
SPAN and the experiment in different directions. A Fisher's
exact‘probability test was made on the 22 subjects who were
inconsistent in their expressions of attitudes toward SPAN
and the experiment, i.e., their scores were above the median
on one item and below the median on the other (Figure 5),
witﬁ the result, p = .02 (two-tailed test). If it is
assumed that the inconsistent subjects contributed most to

the interaction, then this result is support for the
tendency of defensiveness and attitudes toward SPAN and
towardvthe experiment to interact.

Most of the subjects (42) were consistent, i.e.,
expressed attitudes below, or above, the median on both
items, and, consequently contributed little, if any, to the
interaction. The median score, 10.30 (i.e., the median
between the first and second quartiles for all 6% subjects),
for the 32 low defensive subjects indicates that the in-
consistent low defensive subjects are comparable to the
other low defensive subjects. Similarly, the median score,

18.25 (i.e., median between the third and fourth quartiles),
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for the 32 high defensive subjects indicates that the in-~
consistent high defensive subjects are representative of
the high defensive subjects.

The interaction of Defensiveness and SPAN-EXP. also
tends to have interacted with the treatment conditions (p =
.06, Figure 6). High defensiveness is related to greater
expressed liking toward the experiment in the control and
failure conditions, but relatively less liking for the
experiment in the success condition.

The possibility that there might be differences
among the expressed attitudes of superior and inferior
members of pairs was analyzed by the method of unweighted
means. The treatment conditions were combined to form a
2 x 2x 2 x 2 design with two levels of performance
(superior-inferior), two levels of anxiety, two levels of

defensiveness, and the two attitude items. No differences



35

A High Defensive,

High Defensive, Failure
125 Control——\N G///
¢(FEBW Defensive,
,= Control
/
B 115 Low Defensive,
ﬁ &\\gggcess
P
© 105} . .
3 J/’EZgh Defensive,
i 0 Success
o .
» A Low Defensive
[ 7 L]
95+ Failure
e
E 85t
o
-
o 75k
]
o
=
65
T | |
SPAN Experiment

Attitudes

Figure 6. Effects of the inferaction of defensiveness x
conditions x SPAN-experiment on attitudes toward

SPAN and the experiment.



36
were obtained between superior and inferior subjects at any
levels (or combination) of anxiety and defensiveness.
Expressed attitudes toward SPAN and the experiment, there-
fore, appear to be unrelated to how well subjects performed

relative to their partners.



DISCUSSION

The SPAN Decision Making Method

The results of this study are consistent with pre-
vious studies (Hitchcock, 1967; Kelly, 1968; Willis, 1966)
in respect to the relative superiority of the SPAN group
decision making method over other methods. In the current
study, SPAN performances exceeded the mean performances of
pair members (p = .10). The hypothesis that increasing
familiarity with SPAN and feedback from successive trials
over a series of similar problems would result in enhancing
the effectiveness of the SPAN method was not confirmed. In
other wordé, the number of points received by the superior
members of pairs in block 2 did not substantially exceed
the number of points received in block 1. Apparently, the
relative superiority of one member of a pair may not have
been particularly obvious to the members or, at least, not
obvious to the inferior members. Because the superior
members were relatively more adaptive, it is possible that
the superior members tended to be aware of their relative
superiority, whereas the inferior members were unaware of
their relative inferiority. Thus, the relative differences
in performance may have been large enough to be apparent to
the superior members, but not great enough to be apparent
to inferior members. It would not be surprising if it were

37
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easier to recognize one's superiority than one's inferior-
ity. |

A more likely explanation for the failure qf sub-
jects to respond to differences.in relative performances
may be based on the finding that over trials subjects
directed fewer points to their partners (p = .0l). If the
use of SPAN over several trials resulted in increasing
reliance on the subjects' own judgments, then the greater
adaptability of the superior members was, at least partly,
an artifact of the way in which adaptability was defined.
Nevertheless, because 37.5% of the inferior members did
direct more points to their superior partners on the 8th
trial than on the practice trial, and because none of the
superior members directed more points to their inferior
partners on the 8th trial than on the practice trial, it
appears that at least some of the inferior members
respohded to relative differences in performance rather
than conforming to the overall trend.

In any case, the results are not clear enough to
allow for a clear choice among alternatives in accounting
for the failure of SPAN outcomes on block 2 to exceed those
of block 1. The most plausible explanation is a combina-
tion of the alternatives discussed above. That is, because
" of individual and inter-subject variability of performance
on the problems, it was difficult for many subjects to

determine who was actually superior. Under such ambiguous
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conditions, cultural norms favoring self-reliant behavior
may tend to predominate with the resulting tendency to
retain more points over trials.

A concern in the development of the SPAN technique
has been whether it would be accepted in place of tradi-
tional methods, even if it were demonstrated to be more
effective. Previous studies, therefore, have given some
consideration to whether subjects were 'satisfied" with the
SPAN methods (Hitchcock, 1967; Willis, 1966), or whether
they would prefer to use a SPAN method rather than the more
traditional one-vote method in reaching group decisions
(Kelly, 1968). 1In the present study; subjects were asked
if they would ". . . like to use the method to reach some
group decision in 'everyday' 1life?" As their mean response
was a neutral "maybe," in contrast to a more favorable
evaluation of the overall experiment, it is difficult to
say whether or not'they would favor using SPAN in other
situations. The results of Kelly's (1.968) study are some-
what more definitive in this regard. He showed that sub-
jects believed that a SPAN method would select better
answers to problems like the one used in his experiment,
but that they would prefer to use the traditional one-vote
method when voting for organizational "policy proposals" or
"candidates for office." It is likely that the subjects in
the current study would share similar attitudes toward SPAN

and traditional methods. The question of whether people
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would accept SPAN (or analogous methods) for reaching group -
decisions, even having had the superiority of SPAN

demonstrated, is as yet unanswered.

Influences of Personality Variables

¢ : The effects of test anxiety on the measures con-
sidered in this.study appear to be consistent with the
results of previous studies. It was hypothesized that
"'motivationally disturbed" subjects, i.e., subjects scoring
high on test anxiety and social desirability, would tend to
be the most task avoidant. Irrespective of the adaptive
effects of allocating points to superior partners, the
'option to give points away is regarded as a possible means
for task avoidant subjects to minimigze the negative self
evaluative effects of failure. Thus, a relationship
between high anxiety and/or high defensiveneés and directing
points to partners would be expected. It was found that
high anxious subjects directed more points to their partners
than did low anxious subjects (p = .05), but that this
effect was mainly attributable to differences obtained in
the success condition (p = .14, Figﬁre 2). This latter
result may best be interpreted in terms of Atkinson's
theory of achievement motivation (Atkinson, 1957; Atkinson
and Feather, 1966).

Briefly, Atkinson proposed that the motivation to

perform an achievement related task is an additive function
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of the motivation to achieve success (Ms) and the motiva-
tion to avoid failure (Maf). When Maf is greater than Ms,
the subject will decline to perform the task in question
unless he is constrained by incentives extrinsic to the
task, e.g., the desire to please the experimenter. Theo-
retically, at least, both Maf and Ms are greatest at inter-
mediate probabilities of success, i.e., around .50. This
hypothesis has been supported in studies in which subjects
with high Ms expressed a preference for intermediate
probabilities, whereas subjects with low Ms (and presumably
relatively high Maf) preferred either high or low prob-
abilities of success (Atkinson and Feather, 1966). Atkinson
" and Feather also provide support for the assumption that
test anxiety questionnaires measure motivational disposi-
tions to avoid failure in achievement situations.

If the high anxious (higher Maf relative to Ms)
subjects in the success condition perceived the problems to
be of intermediate difficulty, then their tendency to give
more points to partners would provide support for the
Atkinson model. In fact, it does seem plausible that sub-
jects in the success condition perceived the problems as
intermediate in difficulty because, although the fictitious
norms were set at a level (55) that was intended to be low,
the actual performance (mean/trial = 54.127) of subjects in
the success condition resulted in success on only about

half the trials. Presumably, therefore, motivation to
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avoid failure was higher in the success condition than in
the failure condition (where performance rarely exceeded
the norms) and control condition (where no norms were
used). The high anxious subjects in the success condition
tended to give more points to their partners in an attempt
to minimize the effects of possible failure.

Kogan and Wallach (1964) regard high defensive,
high anxious individuals as "motivationally disturbed,”
while low defensive, low anxious individuals are assumed to
be "free from motivational disturbance.!" Results obtained
in the current study suggest that this may be too simple a
characterization of low defensive, low anxious individuals.
It was indicated that better pecrformance on the problems‘
was achieved by the low defensive, high anxious and high
defensive, low anxious subjects, while subjects high or low
on both variables attained relatively poorer performances
" (p = .0%, Figure 1). Evidently, subjects high on both
variables may indeed be motivationally disturbed, but low
defensive, léw anxious subjects may be relatively unmoti-
vated to do their best on the problems rather than merely
being '"free from motivational disturbance." The low
defensive, low anxious subjects in Kogan and Wallach's
study received various sums of money contingent upon their
performance of various tasks. The corresponding subjects
in the present study had no such motivation to pefform well

on the task as the money they received in payment was
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contingent upon little more than their physical presence
and a minimal degree of cooperation. In the Kogan and
Wallach study, money may have been a sufficient reinforcer
to motivate the low defensive, low anxious subjects,
whereas in the present study the reinforcers available to
the low defensive, low anxious subjects may have been
relatively weak.

The results of the analysis of expressed attitudes
toward SPAN and the experiment appear to be consistent with
prior research on the approval motive (Crowne and Marlowe,
1964). As expected, the high defensive subjects expressed
relatively greater liking for the experiment than low
defensive subjects (p = .06, Figure 4), but they also
expressed relatively less liking for SPAN. If it is
assumed that the subjects believed the experiment to be
important to the experimenter, then the high defensive
subjects' higher ré£ing of the experiment is readily ex-
plained. Being dependent on social approval, fhe high
defensive subjects tended to rate the experiment in the
directipn that would most likely win the experimenter's
approval.

The explanation for the tendency of high defensive
subjects to express relatively less liking for SPAN, than
did the low defensive subjects (Figure %), is more
complicated, but is similar to the explanation used by

Crowne and Marlowe to account for the results of a study
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they report (Crowne and Marlowe, 1964, pp. 133-149). In
their study, after high and low defensive subjects were
provoked to anger by an experimental accomplice who cheated
them, the high defensive subjects were more susceptible to
the accomplice's modeling of euphoric behavior and sub-
sequently rated the accomplice more favorably. The ex-
planation, givenAby Crowne and Marlowe, was that the high
defensive subjects '"repressed" their hostile feelings, but,
in order to account for their emotional arousal, they more
readily adopted the alternative cognition of euphoria.
Applying this explanation to the current study, the assump-
tion is made that the high defensive subjects expressed a
more favorable attitude toward the experiment than was ob-
Jectively warranted. As a consequence, their residual
negative cognitions were interpreted or expressed by a
relatively more negative evaluation of SPAN.

Additional assumptions are required to account for
the tendencies of high defensive subjects to more favorably
rate the experiment in the failure and control conditions
than in the success condition (p = .06, Figﬁre 6). First,
it is assumed that outright failure in the failure con-
dition constituted a greater threat (than the relative
success of the success condition) which results in greater
denial and, consequently, greater expressed liking for the
experiment and the most negative evaluation of SPAN.

Second, it is assumed that the lack of criteria for judging
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the adequacy of perfo?mances in the control condition is in
itself threatening to high defenseive subjects, because of
~defensive individuals' dependence on the favgrable evalua-
tion of others and their desire for '"normative anchoring"
(Crowne and Marlowe, 1964). Thus, the control condition
also tended to produce more denial aﬁd a more favorable
rating of the experiment. The relative success of the high
defensive subjects in the success condition resulted in
their rglatively less favorable rating of the experiment,
because they were relatively less threatened and thereby
less motivated to deny. The low defensive subjects' ratings
of SPAN and the experiment are interpreted as moderate in
contrast to the ratings of high defensive subjects.

Summary of Major Results
and Implications

SPAN performances of pair members exceeded their
unweighted means (p = .10). While a probability of .10 may
be regarded as relatively low, this result is noteworthy
because it is consistent with the results of previous
studies (Hitchcock, 1967; Kelly, 1968; Willis, 1966).

High anxious submects directed more points to- their
partners than did the low anxious subjects (p = .05), but
this effect was mainly attributable to differences obtained
in the succéss condition (Figure 2). This result is inter-
preted as support for Afkinson's theory of achievement

motivation (Atkinson, 1957; Atkinson and Feather, 1966).
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That is, persons with relatively greater dispositions to
avoid failure (high TA) é}e relatively more motivated to
minimize the effects of possible failure when engaged in
tasks of intermediate difficulty.

Low defensive, high anxious and high defensive, low
anxious‘subjects attained higher overall performance scores
than did subjects high or low on both variables (p = .0k,
Figure 1). Thus, the Kogan and Wallach (1964) character-
ization of low defensive, low anxious individuals as being
"free from motivational disturbance," implying that low
defensive, low anxious subjects would be expected to attain
superior performances, may be somewhat misleading. In some
situations, a relétively high level of defensiveness, in
combination with low anxiety, or a high level of anxiety,
with low defensiveness, may function to facilitate better
performances than low or high levels of both defensiveness
and aﬁxiety;

A tendency was obtained for the high defensive
subjects to express relatively greater liking for the
experiment than did the low defensive subjects, but
relatively less liking for SPAN (p = .06, Figure 4). The
interaction of defensiveness and expressed attitudes toward
SPAN and the experiment also interacted with the treatment
conditions in that the high defensive subjects tended to

more favorably rate the experiment in the failure and
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control conditions than in the success condition as
compared to the low defensive subjects (p = .06, Figure 6).

These results appear to be consistent with the need
for social approval construct (Crowne and Marlowe, 1964).
The high defensive subjects, being dependent on the approval
of others, tended to more favorably rate the experiment in
order to gain the experimenter's approval. To explain
their relatively less favorable attitude toward SPAN, it is
assumed that (1) high defensive subjects expressed a more
favorable attitude toward the experiment than was warranted,
and (2) their consequent residual negative cognitions were
expressed by their relatively more negative evaluation of
SPAN. The failure and control conditions were, for
different reasons, more fhreateningvto the high defensivq
subjects than the control coﬁdition, producing greater
denial and, consequently, relatively more favorable ex-

pressed attitudes toward the experiment.



APPENDIX A
INSTRUCTIONS FOR PROBLEM SOLVING PAIRS

This is a'study of problem solving in pairs using a
new decision-making method that we are interested in
studying. You will be using the method, called SPAN, to
select the best solutions to 8 successive problems and to
do your best as a pair. After each problem, you will get
feedback on how you did on the problem. This is explained
in detail below. However, don't hesitate to ask questions
"at any time.

1. The SPAN method. In some respects, the method
is similar to the familiar one-man, one-vote majority rule
method of reaching a group decision. One difference is
that instead of one 'vote," you will have 100 votes, or
points, for each problem. Therefore, instead of having
only one point to give to only one answer, you will have
iOO points to allocate among the 5 answers to each prob-
lem. Presumably, in order to do your best, you will want
to give more points to the better answers. Another
difference from the one-man, one-vote method is that you
have the choice of splitting your 100 points in some way
between the answers and your partner. In other words, if

you think that your partner may have more knowledge about
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a particular problem than you, and/or you are relatively
unsure of your own knowledge about the problem, then you
have the option of allocating some portion of your 100
points to him and some points directly to the answers.
This should become clearer as we look at the Illustrative
Problem.

2, The Illustrative Problem. At the top of the
sheet, you will note the problem and five possible solu-
tions. Below the problem are two lines for the first part
of the SPAN method, that is, the splitting of points. In
this example, 50 points have already been indicated as the
number an individual might allocate to his PARTNER. Fifty
points have also been allocated to ANSWERS, because an
individual has 100 points to start with. He did not have
to split his points 50-50; he could have split them in any
other way, in multiples of 5, just so the total equalled
100. The next line illustrates how the number of points
allocated to ANSWERS could be assigned amoﬁg the answers.
This individual has assigned an equal number of points to
each answer, even to answers which, in this case, are
obviously poor answers. But this will help illustrate how
the individual and group scores are calculated. This is
all you will have to do when you actually begin working on
the problems. The experimenter will calculate your scores,
but we want yéu to understand how the individual and group

scores are obtained.
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3. .The individual score. Before we can calculate
the individuals' scores for the Illustrative Problems,
let's assume that the two individuals in the two Illustra-
tive Problems you and your partner have, are also partners.
They have each allocated 50 points to PARTNER and 50 points
to ANSWERS. The points they have allocated to ANSWERS are
proportioned equally among the answers. But what happens
to thé 50 points each has assigned to his partner? That
is, each partner has received 50 points from his partner,
but what does each do with the points he receives? Well,
what happens (in the SPAN method) is that any ﬁoints re-

. ceived are automatically re-allocated in the same propor-

tions as the original allocation of 100 points. Thus the

50 points each has received are split into 50-50 proportions,
that is, 25 points for PARTNER and 25 points for ANSWERS.
The 25 points for ANSWERS are assigned in the same propor-
tions among the answers as in the first assignment, 5 points
to each answer, in this case; Again, each partner ends up
with some points (now 25) which are re-allocated, again,

in the same proportions as originally allocated. This goes
6n repeatedly, with fewef and fewer points going back and
forth between the partners, until all the points end up
being assigned to the answers. This is probably con-
fusing, but there is a table for SPAN that is used to
determine how many points a particular partner ends up

with. After the initial allocations are made, the table



51
informs us where the points end up. In our example, we
don't really need the table, because it's fairly clear that
both partners end up with 100 points.

Now we can calculate the individual scores. Both
partners end up with 100 points, 20 points going to each of
the 5 answers. Besides the 50 points that each partner
sent directly\to the answers, each ends up with 50 more
which, in this case, go equally to each answer. Values or
scores have been arbitrarily assigned to the answers: 100
is the score for the best answer, 75 for the second best,
50 for the third, 25 for the fourth, and O for the fifth.
To obtain an individual's score, we first multiply the
number of points that end up going to a particular answer
times the score for that answer. We do this for each
answer that receives points, then sum these products and
divide by the total number of points that the individual
ends up with. This gives us the individual score. Thus,
in the Illustrative Problem, both individuals end up with

scores of 50:

a b c d e
20(25) + 20(50) + 20(100) + 20(75) + 20(0)
100

= 500

If these individuals had given all their points to '"c¢,"
the best answer, they would have received scores of 100:
19%%%991 = 100. If they had given all their points to "e,"

the worst answer, they would have received scores of O:
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100(0)

100 = 0. Thus, depending on which answers receive

points, the individual (and group) scores may vary between
0 and 100.

An individual's score may be easily calculated from
his initial allocation of points: because an individual's
score is uninfluenced by the number of points he ends up

with. In the Illustrative Problem:

a b c d e
10(25) + 10(50) + 10(100) + 10(75) + 10(0) _
50 =20

4, The group score. The group score for the
.partners is determined by how many points each partner ends
up with and the partners' individual scores. To calculate
the group score, the number of points each partner has at
the end of the SPAN process is multiplied times his
individual score, then the two products obtained this way
are added, and the sum is divided by the total number of

points (200). In this example, the group score would be:

A B
100(50) + 100(50)
200

=,500

To take a different example, suppose partner "A"
obtainedVan individual score of 60 and partnér "B" obtained
a score of 40. Their group score would be determined by
how many points each partner received through the SPAN
process. If they both received 100, the group scofe would

be:
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A B
100{60) + 100(40)
200

= 50-

If A received 150 points (and B, 50), the group score would
be:
A

B
150(60) + 50(40) _
500 = 35

If A received 50 points (and B, 150), the group score would

be:

A B
50(60) + 150(40) _
200 = k5.

Thus, the group score is not a simple average of partners'
individual scores. Instead, the (weighted) group score
tends toward the individual score of the partner who re-
ceives the most points.

5. The Practice Problem should help make this in-
formation more meaningful. Go-ahead and work on the problem
individually (without talking to your partner) and make your
allocations. Then we'll go over the mechanics of computing
individual and group scores.

6. (After completion of Practice Problems) You
and your partner are now ready to begin working on the 8
problems. There are no restrictions on how you make your
allocations. You may allocate all your 100 points to

PARTNER; allocate all your 100 points to ANSWERS; split
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your points 50-50, 45-55, 55-45; and so on. You may
distribute your points among several answers in any pro-
portions you want, or assign all your points to one answer.
Remember, however, that your task on each problem is to do
your best as a pair.

When you and your partner are through with each
problem, give your problem sheets to the experimenter, and
he will compute your scores while you begin studying the
next problem. You may rank the answers, but postpone any
decisions about how you will make your allocations on the
next problem until you receive the results of the last
problem.

(The remaining instruclions contain the different
iﬁstructional sets for the three experimental conditions.

See the text for these instructions.)



APPENDIX B

ILLUSTRATIVE PROBLEM

Which of these mammals weighs the most?

a)
b)
c)
d)

e)

Dog

Cow

Blue whale
Elephant

Domestic cat

Number of points allocated to PARTNER: (Circle one number)

05 10 15 2025 30 35 4o 45 55 60 65 70 75 80 85 90 95 100

(Total points allocated to PARTNER & ANSWERS must sum to

100)

Number of points allocated to ANSWERS: (Circle one number)

0 5 10 15 2025 30 35 40 45 55 60 65 70 75 80 85 90 95 100

Points assigned among ANSWERS: (Must sum to number allocated

to ANSWERS above)

a)/o b) /0 c) /O 4 /0 e) /O
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APPENDIX C
PRACTICE PROBLEM

Which of these breeds of dogs was most popular in 1966,
according to pure-bred registration figures?

a) St. Bernards

b) English-Springer Spaniels

c) Scottish Terriers

d) Golden Retrievers

e) Doberman Pinschers

Number of points allocated to PARTNER: (Circle one number)

0 510 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

(Total points allocated to PARTNER & ANSWERS must sum to
100)

Number of points allocated to ANSWERS: (Circle one number)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Points assigned among ANSWERS: (Must sum to number allocated

to ANSWERS above)

a) b) c) d) e)
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APPENDIX D
TEST PROBLEMS

Which of these U. S. magazines had the highest circulation
per issue during 1966?
a) McCall's
b) Saturday Evening Post
c¢) Look
d) Better Homes & Gardens
e) Life
Note: The format for this problem and those following is
to be identical to those of the illustrative and practice
problems.
PROBLEM
Which of these rivers is the longest, from source to
outflow?
a) Mekong T - —
b) Ganges
c) Volga
d) Congo
e) Danube
PROBLEM
Which of these U. S. cities has the greatest population
(1960 census)?

a) Cleveland
57



b)
c)
d)

e)

58
Houston
Boston
Pittsburgh
Washington, D. C.

PROBLEM

Which of these states had the highest per capita income in

19667?

a) Ohio

b) Wisconsin
c) Hawaii

d) Kansas

e)

New Hampshire

PROBLEM

Which of these U. S. seaports had the most maritime traffic

(vessels arriving and sailing) in the first half of 19672

a)
b)
c)

d)

e)

Seattle

San Francisco
Houston
Baltimore
Boston

PROBLEM

Which of these causes of accidental deaths has been the

most common in recent years (1960-1966)?

a)
b)
c)

Machinery
Poison gases

Firearms



d) Burns
e) Drowning
PROBLEM ___ _
Which of these companies had the highest total sales or
revenues for 19667?
a) Mobil 0il Corp.
b) General Electric Co.
c) U. S. Steel Corp.
d) Eastman Kodak
e) Radio Corporation of America
PROBLEM
‘Which of these states hasvthe greatest population (1960
census)?
a) New Jersey
b) Michigan -
c) Minnesota
d) Indiana

e) Ohio



APPENDIX E
QUESTIONNAIRE

Please be frank with your answers to these questions:
SPAN may be used by groups larger than two people. Would
you ever like to use the method to reach some group decision

in "everyday" life? (Place a check anywhere on the line.)

Definitely Definitely
Not No Maybe Yes Yes

How do you now feel about the experiment?

I liked I liked I neither I disliked I disliked
the exp. the exp. liked nor the exp. the exp.
very much a little disliked a little very much

the exp.
In many studies, psychologists are interested in the
possibility that the results might have been partly deter-
mined by fhe subjects thinking that they had been deceived
by the experimenter. By the very nature of psychological
research, you were not fully informed abdut all that we are
interested in. But do you think you have been deliberately
lied to, deceived, or tricked in'any way?

Yes No
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APPENDIX F
ANSWERS TO PROBLEMS

In descending order:

Most popular breeds of dogs: St. Bernards, Doberman
Pinschers, Scottish Terriers, English-Springer Spaniels,
Golden Retrievers.

Magazines with highest circulation per issue:
McCall's, Look, Life, Better Homes & Gardens, Saturday

Evening Post.

Longest rivers: Congo, Mekong, Volga, Danube,
Ganges.

Population of cities: Houston, Cleveland, Washing-
ton, D. C., Boston, Pittsburgh.

Per capita income: Hawaii, Ohio, Wisconsin, Kansas,
New Hampshire.

Maritime traffic: San Francisco, Baltimore,
Houston, Seattle, Boston.

Causes of accidental deaths: burns, drowning,
firearms, machinery, poison gases.

ﬁighest total éales or revenues: General Electric,
Mobil 0il Corp., U. S. Steel Corp., Radio Corporation of

Americae.
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Population of states: Ohio, Michigan, New Jersey,

Indiana, Minnesota.



APPENDIX G

SUPPLEMENTAL FIGURES
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Figure 7. Main effect of conditions on points directed to
partners.
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