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GROUP CONFIDENCE PRESSURES IN
ITERATIVE DECISIONS*

DAVID M. BOJE+} anD J. KEITH MURNIGHAN Y

This study investigated the effects of two group decision making techniques on a set of four
problems in groups of sizes 3, 7, and 11. Participants included 192 male and 132 female
undergraduates. Estimates that could be evaluated for accuracy for each of the problems were
collected for a series of three trials. One set of groups received face-to-face verbal feedback
from each other, while the other set received written feedback. These data were compared to
mean estimates obtained from randomly selected, pooled individual estimates. The results
suggested that the pooled individual estimates were somewhat more accurate than those
obtained from either of the interacting groups. At the same time, all individuals became more
confident of their answers, suggesting the possibility of groupthink. No effects for different
group sizes were found, possibly due to the constraints imposed by the structured nature of the

two techniques.
(GROUPS; DECISION MAKING; DELPHI; CONFIDENCE; ACCURACY)

1. Introduction

Structured approaches to group decision-making in organizations have been sug-
gested recently (e.g., [10]) as ways to improve effectiveness and efficiency. Structuring
out some of the opportunities for interpersonal interaction (1) may avoid the “process”
losses often noted in groups [24], and (2) may reduce the possibility of groupthink [15],
where individuals become oriented to the interpersonal climate within the group rather
than challenging the accuracy of their decisions. Early research on group dynamics
(eg. [4]) also indicates that more informal (less structured) group meetings subject
group members to strong social pressures that may inhibit creativity and accuracy in
problem solving efforts. The present study was designed to evaluate the effects of two
structured approaches to group decision making on the confidence of group membgrs
and the accuracy of their decisions. As is typical in the group prob]e.m sol\qng
literature, the results were also compared to the solutions of a set of non-interacting
individuals to assess whether controlled group interaction led to improved decision
accuracy and improved confidence in the decisions reached. : w2

The orientation towards decision making taken here is that organizatlona_l partici-
pants in many settings find themselves embedded in an ambiguous and chaotic stream
of persons, problems and solutions [17]. As such, participants spend a great deal of
lme and energy attempting to verify and rationalize the “accurate” matching of
problems with appropriate solutions. Group decisions not only invplv; _accprate and
elficient decision making, they also involved the process of (1) self justification that a
decision is accurate; (2) group rationalization that it is accurate; and (3) explaining or
legitimizing the group decision to the powers that be. .

Groups often engage in problem solving interactions and, even if they do not
Produce more accurate decisions, they may become more confident that what they are
deciding to do is appropriate and correct. The two techniques to be c)fpiored here were
designed in part to maximize this effect, what we term “group confidence pressure.
We will begin by briefly describing the respective techniques.
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the Delphi process [7]. Increased accuracy occurred over iterations on the same
problem; indeed, several iterations are an integral part of the Delphi technique. One
might expect (although there is no evidence to date on the issue) that the “face-to-face
feedback” procedure might also result in increased accuracy over iterations. Thus,
each group made three estimates for each of the problems, receiving feedback for
previous estimates. The comparison set of randomly pooled individual estimates did
not benefit from feedback; three iterations were used in this condition, however, to
increase comparability.

This research, then, attempted to determine the differential confidence and accuracy
of “written feedback” and “face-to-face feedback™ procedures on four previously
researched problems. In addition, the study focused on the effects of groups of
different sizes and three iterations of the techniques with variations in the structure of
the group and /or its process to further clarify potential interactive effects.

2. Method

Subjects

Participants included 192 male and 132 female undergraduate students enrolled in
an introductory organizational behavior course at a large midwestern university. Each
received credit toward a course requirement for participation in the study. Most
groups were a mix of males and females.

Procedure

Sul:_ojects were told that they would be using one of several decision making
tf_:chnlques analogous to those used by groups in organizations. Each individual was
gven Ihfz four problems; all were encouraged to try to be as accurate as possible in
their estimates. In the “face-to-face feedback™ (FF) groups, subjects were introduced
to f:acll_ other., were seated around a table, began work on the problems individually,
mamta‘m?d silence as they generated their answers, and discussed information after
each listing of solutions. As in the “written feedback” (WF) conditions, group
members were asked for an estimate of the correct answer and one fact or reason in
:’EP_POH .Of the _estimate, without discussion. In the FF groups, individuals presented
blj.lcrkES;;Tdatifltzrrzuglq-gog'm fas'hion to the experimenter, who recorded them on the
S (the- experimer:e ls;:}ussmn of the estimates, primarily directed to the group
b catiEnte Theer)‘ tde group memb_ers were asked to make their second
i g it Un.like thrm}l\? -r‘obm was again followed by discussion for the second
o ;W'ere i d g ominal process proposed by Delbecq and Van de Ven [9),
estimates were Operationi;-i 210 f? vote. As in the other conditions, the FF groups
e y defined as the mean of the individual responses at each
re:;ict:ii;v ii;?;e::g;zlld:? R e Wi el opagis (R
T :act. In the WF condition, each person’s individual est-
members as quickly as Pos;;l:) ;;InEdlh\f’:el;gicllt'lmd aT;d‘diSI.fi_bUted tQ R
reflect upon the problems and to think le oS .Lond1.1|0n. subjecls W _{Old -
important in finding the solution to the r(z)bladdmonal R s mxg!.'ll w
wa;, ?gain, the mean of the individual resi;)mns:smast. el:cifalf'?alcase‘ i

efore debriefi : !
ing his /her r;:cgil:}%;se;ag hthsgl tc)lf O o brief questionnaire concern-
cision technique and the experimental task.

Problems

wo subjective likelihood problems were adapted from Gustafson, et al. [11]; two
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problems were also taken from the 7976 World Almanac. The two subjective likelihood
problems (weight and height) and the two Almanac problems (Jupiter and dollars)
were consistent with those employed in previous research in this area.

(1) Weight: The average weight of men is 154 pounds (69.9 kg). The average weight
of women is 128 pounds (58.1 kg). Out of a random sample of 100 people, all of whom
are 150 pounds (68.0 kg) in weight, how many would be male? (Correct answer:
81.13);

(2) Height: The average height of men is five feet nine inches (1.75 m). The average
height of women is five feet four inches (1.63 m). Out of a random sample of 100
people, all of whom are 68 inches tall (1.73 m), how many would be male? (Correct
answer: 64.29);

(3) Jupiter: The earth’s moon has a diameter of 2,160 miles (3,476 km). The diameter
of the sun is 864,000 miles (1,390,435 km). What is the diameter of the planet Jupiter
at its equator? (Correct answer: 86,000 miles; 139,687 km); and

(4) Dollars: Dollar bills measure 2-5/8” (6.67 ¢cm) by 6 = 1/8” (15.56 cm) with a
thickness of 0.0043” (0.109 mm). New notes will stack 233 to an inch, if not
compressed. How many dollar bills would be needed to weigh exactly one pound (0.45
kg)? (Correct answer: 490).

Following Phillips and Edwards [21], subjects responded to the subjective likelihood
problems on a logarithmically calibrated scale of odds to reduce the potential conser-
vatism effect. To control for possible order effects, problems were arranged in seven
separate random orders; each order was used at most once within each treatment
condition.

In addition to a numerical estimate and a fact or reason for each problem, subjects
indicated the confidence they had in each of their answers on seven-point scales.

Design

Three levels of group size (3, 7, and 11), three types of decision procedures (WF, FF
and Individual), four problems (weight, height, Jupiter and dollars), and three trials
were examined in a 3 X 3 X 4 X 3 design. Problems and trials were repeated measures;
group size and procedures were between factors. )

The dependent variables were: (1) The confidence rating reported by m.dmduals in
each trial and for each problem; (2) a measure of group accuracy (the dc\l-mtum of the
goup mean from the correct answer, standardized to allow comparisons among
problems); and (3) individual responses on ten questionnaire items (see Table 3 for a
partial listing of the questions) on the efficiency of the technique they used.

Due to an insufficient number of subjects, there were a maximum of seven groups in
each of the procedure /size conditions. In the WF condition, there were 7 lhrcc-p:m;:r;‘:
6 seven-person, and 6 eleven-person groups for a total of 129 participants. In J ¢ :
conditions, there were 7, 7, and 5 groups, respectively, and 125 participants. And in 1 ¢
individual conditions, there were 7, 7, and 6 “groups,” randomly selected with
replacement from a pool of 70 participants.

3. Results

The mean estimates for each problem by the groups using different profcdu;c« al:c
shown, for each of the three trials, in Table 1. Separale results are not depic tcf] u; lhc
different group sizes because size yielded no significant effects on the accuracy of the
group’s estimates.

The first analysis was a multivariate analysis of
(3), problems (4), and trials (3) as independent variables an
a5 the dependent measures. Significant main ef

s of variance with procedures (3), size
d confidence and accuracy

fects were found for procedures
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TABLE 1
Mean Estimates for Each Problem by Each Procedure Over the Three Trials
Trials

Problem (Correct Answer) Procedure 1 2 3
Face-to-Face Feedback 73.75 74.22 74.45
Weight (81.13) Written Feedback 73.96 76.74 78.64
Individual (No Feedback) 73.21 69.53 7297
Face-to-Face Feedback 70.70 76.79 71.39
Height (64.29) Written Feedback 6542 69.94 72.14
Individual (No Feedback) 67.90 69.41 70.51
Face-to-Face Feedback 154,000 191,400 198,600
Jupiter (86,800) Written Feedback 95,900 155,500 173,100
Individual (No Feedback) 119,600 140,400 136,600
Face-to-Face Feedback 969.4 1081.3 984.2
Dollars (490) Written Feedback 653.1 877.1 816.1
Individual (No Feedback) 942.1 973.2 1017.6

[multivariate F(4,96) = 4.32, p < 0.003], problems [multivariate F(6,292) = 70.97,
p < 0.0001], and trials [multivariate F(4,194) = 24.16, p < 0.0001). Significant interac-
tions were also found between procedures and trials [multivariate F(8,194) = 2.24,
p < 0.03], problems and trials [multivariate F(12,586) = 9.57, p < 0.0001], and proce-
dures, problems, and trials [multivariate F(24,586) = 1.62, p < 0.054].

Thp corresponding univariate analyses of variance suggest that the participants
con-fldence ratings contributed more than accuracy to these significant effects. The
main effect for trials [F(2,98) = 61.76, p < 0.0001] indicates that confidence increased
over tl"xals. The main effect for problems [F(3,137) = 245.80, p < 0.0001] indicates that
pa'rt1c1pa.nts’ confidence was greater in the subjective likelihood problems (weight and
height) than the Almanac problems (Jupiter and dollars). Respondents consistently
reported the latter as being more difficult to decide. The main effect for procedures
[F(2,49) = 6.74, p < 0.003] indicates that participants’ confidence was stronger when
they used either the WF or FF procedures.

; Due to the large number of means involved in the procedures by problems by trials
interaction [F(12,294) = 2.21, p < 0.02] it is not clear which means contributed most 10
the effect. The problems by trials interactions [F(12,294) = 21.15, p < 0.0001], how-
;ﬁer, a]:»pcarsb to be due' to considerably greater increases in confidence for the
m:::lsn%;’h E)sr(i)nlf::i ;f:ectl)aelly fcl)r.lhe dollars problem, than for the probability esti-
more written and verb:l inff))rcﬁli?:r? :r{ tl}l:e Sooa [ha‘t Pi}fm}lpants pe i i

ese problems. This finding suggests that

TABLE 2
Mean Accuracy Scores® for the Procedures % Trials Interaction
Procedures 1 Tr;als 3 M
Mean

Face-to-Face Feedback 0

_ 163 0.270 0.180 0.205
Written Feedback - 0.186 ~ 0.054 - 0.015 — 0.085
Individiual (No Feedback) 0.020 —0.198 —0.158 —0.112

Mean - 0.001 — 0.006 0-.003 i

“The correct answ
i ers for the four problems, after being transformed to standardized
4 ; the mean of the accurate scores, transformed, was — 0.430.

s
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Almanac problems may be more ambiguous than the probability estimates, thus

leading to greater information processing [23].

The only significant univariate analysis for accuracy was the procedures by trials
interaction, F(4,98) = 3.26, p < 0.02. The means for this effect are shown in Table 2.
While the WF and FF procedures became less accurate over trials, the individual
procedure became more accurate over trials. Although the associated confidence
ratings did not reach standard significance levels for this interaction, F(4,98) = 2.03,
p < 0.10, the results suggest, as do the main effect for trials, that individuals® confi-
dence increased over trials, even as accuracy decreased. Also, although the main effect
for procedures was not significant for accuracy [F(2,49) = 2.25, p < 0.12], the figures
suggest that the FF procedure led to greater overestimates than the other two
techniques. Overall, the results discount the advisability of multiple trials for problems
like these: One’s first guess may be best.

Because the questionnaire items were not repeated measures, they were included as
dependent measures in a multivariate analysis of variance with procedures and size as
independent variables. Both main effects were significant: multivariate F(20,80) =
10.99, p < 0.0001 and multivariate F(20,80) = 1.75, p < 0.05, respectively. The size
effect was primarily determined by two items: the three-person groups felt more people
would increase their group’s accuracy, especially compared to the eleven-person
groups, F(2,49)=4.44, p < 0.02, and people in the eleven-person groups felt signifi-
cantly less free to contribute their ideas than people in the seven-person groups
F(2,49) = 3.65, p < 0.05. It is important to note here that group size had no significant
effects on accuracy or confidence.

Table 3 displays the means and F-ratios for the significant univariate effects for
procedures. The results suggest that the WF procedure is only somewhat superior in
the eyes _Of the participants than working alone, and that the FF procedure generally
resulted in the most positive perceptions of effectiveness, satisfaction, and fredom.
These effects support earlier findings [26] that indicated Nominal group members felt
greater satisfaction than Delphi group members or freely interacting groups.

4. Discussion and Conclusions

~ The most notable and consistent findings in this study were for the confidence
‘I;ll‘:il‘“duals expressed in their estimates. High confidence ratings were observed in the
Incrir;(siesw'l: grox;ps, on the subjgctive likelihood problems, and as the trials increased.
Incre: in con idence over trials were observed for the Almanac problems, where
1nd1:'}1lduals 11:;1 the seconc}‘and third trials had the opportunity to express some expertise
Z:troni):il;o”)en\;hi(l:i, ra:- woiked 0 bank last summer,” or “I took a course in
an individual’s estimates 1[;) nfl model might expect that confidence would increase s
Confidence increased, at le(-am? more accurate, the reverse occurred in this study-
Bl a B s i o o the FF and WF groups, as accuracy dropped
people or as one * ractif; ey desire to be confident when interacting with other
ety Mdicas thalz fMtoes a}rlxd has greater experience with a problem. These data
dence, especially when nor? Octl & th?, N accuracy may contribute to feelings of confi-
Increases in confide 3 baCk-lS el

S o vith reduood gocurey ahio suggest that & form O
been exerted by gr}c()up me;ebn operating in these groups. Greater influence may have
“critical task contingencies” [lgrsf espousing the least accurate estimates. Indeed, lhe
of accurate information in ea h] or these problems may center around the availability
may not have been unusual b o In the absence of relevant information (which
a non-interactin given this set of problems), it might not be surprising that

Ing process yields the most accurate answer. These results contradict
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conventional wisdom in employing structured decision techniques in such ambiguous
and imperfect information areas as forecasting and strategy formation.

Similarly paradoxical is the relationship between the accuracy scores and subjects’
perceptions of the procedures. The FF procedure yielded the least accurate answers,
but the most positive affective responses. It seems obvious that the interpersonal
iteraction within the group led to more positive ratings on the questionnaire items,
and that isolation or working on the problems alone is much less pleasant. The
“misperceptions™ by the FF group members further suggest the presence of “group
confidence pressures.”

Group confidence pressures, as we conceptualize them, depend on both verbal and
nonverbal feedback from members of one’s group, and result in both greater confi-
dence and increased satisfaction ratings. Seeing and hearing other people express their
opinions, and having to express your own opinions in their presence, contributes to
feelings of compliance, confidence, and satisfaction. All three responses are produced
by the knowledge that others have observed your behavior. Each individual justifies
his/her position by being more confident and satisfied with each succeeding public
statement. Thus, group confidence pressures can be interpreted within the more
encompassing frameworks of cognitive dissonance and self-perception theories
(1, 3):

In terms of effectiveness then, these data suggest that for problems where accuracy
is important, group members should not interact with one another or even exchange
information. In situations where accuracy is less important (accuracy may not even_be
arelevant criterion for many problems), and satisfaction is more important, interaction
appears to be desirable. Future research might test these notions and pursue the task
and group process characteristics that yield positive affect and /or accuracy.

Even though group size has often been cited as a critical variable in the study of ‘
groups [6), [8], size in this study affected neither accuracy nor confidence. The fact that
size did affect perceived freedom in contributing one’s ideas replicates earlier results
leg. 4]. Also somewhat expected were the results indicating that the small groups felt
additional members would increase their group’s accuracy. The fact that size Increases,
however, did not increase group accuracy suggests that in groups that use szmc:tured
decision processes, like those employed in this study, size has htFlfr opp(?rtumty to
affect the outcomes of the group process. With less structured conditions, si1z€ may be
 more effectual. Other studies, possibly using additional sets of problems and less
( structured decision procedures might test this hypothesis. _ :

This study was somewhat unusual in its use of more than a single ?wblem to _tffs't te
differences between two group decision procedures. But even using four di erent
* problems, which spanned two types of previous research s_tudles, furti}e-r mforma::llon is
\ Necessary to adequately explore the effectiveness of different quISlOIll) proce.durez
. Recent papers by Guzzo [12] and Murnighan [19] suggcst strategies to 1? consi erfz :
( for different problem types, but little empirical evidence exists which spans, :

instance, problems where accuracy is an issue versus prot?]ems where accpr?.cy is nod
L even relevant. While this study focused on the accuracy 1SSue, and how 1t 1n_terac:;
( with different problems, different feedback procedures, and different group sizes, the
f

findings of Van de Ven [26], where accuracy was not an 1ssue, stand 1n c{na_rlfed
contrast. The morale of the story appears 0 be that the dynamics of g_rcntp emsn‘:;n
making are particularly complex, and that large scale research projects mal):{nbei
necessary to understand the intricacies of procedural, task, and group me
Interactions.
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