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This article reports the results of a meta-analytic integration of previous
research on productivity loss in brainstorming groups. The following patterns
were observed: Generally, brainstorming groups are significantly less produc-
tive than nominal groups, in terms of both quantity and quality. Stronger
productivity loss was demonstrated in the context of (a) larger groups, (b)
experimenter presence, (c) tape-recorded vocalization of contributions (vs.
writing of contributions), and (d) in comparison to a nominal group of truly
Alone individuals (vs. a nominal group of Together individuals). These
patterns are (a) highly consistent with predictions derived from social
psychological explanatory mechanisms, and (b) only marginally consistent
with procedural explanatory mechanisms, and (c) highly inconsistent with
economic explanatory mechanisms. This article considers the implications of
these patterns for the use of, and for future research on, brainstorming.

So loud each tongue, so empty was each head,
So much they talked, so very little said. (Churchill, 1761)

Osborn (1957) proposed brainstorming as an effective means of enhancing
the quantity and quality of ideas generated in group settings. Typical
brainstorming instructions prompt group members to generate as many
ideas as possible, to evaluate uncritically their own ideas before expressing
them, to evaluate uncritically other people’s ideas when they are expressed,
and to improve or combine ideas already suggested. Brainstorming carried
the promise (cf. Osborn, 1957, p. 229) of leading the average person to
generate twice as many ideas in a group as would be generated individually.

Requests for reprints should be sent to Brian Mullen, Department of Psychology, Syracuse
University, Syracuse, NY 13210.
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Since Osborn’s (1957) formulation of brainstorming, a number of studies
have examined the hypothesis that brainstorming groups could outperform
individuals. Tests of the effectiveness of brainstorming compare the
productivity of people interacting in real groups under brainstorming
instructions with the productivity of people in “nominal groups” (i.e.,
people performing individually with no interaction, whose productivity is
then combined). Generally, nominal groups tend to outperform brain-
storming groups (e.g., Diehl & Stroebe, 1987; Taylor, Berry, & Block,
1958). This article presents a meta-analytic integration (Mullen, 1989a;
Mullen & Rosenthal, 1985; Rosenthal, 1984) of research on productivity
loss in brainstorming groups. This meta-analytic integration was developed
to address a number of specific issues about brainstorming.

SIGNIFICANCE, MAGNITUDE, AND CONSISTENCY
OF EFFECTS

There certainly seems to be a consensus on the part of researchers in this
area that brainstorming groups produce fewer ideas than nominal groups
(e.g., Casey, Gettys, & Pliske, 1984; Diehl & Stroebe, 1987). We do not
have a clear gauge, however, of the extent of productivity loss engendered
by the application of the brainstorming technique. Although brainstorming
groups may generally produce significantly fewer ideas than nominal
groups, the difference could be a small one that accounts for a trivial
amount of variance. Moreover, there is the logical possibility (considered,
albeit not supported, by Graham, 1977) that decrements in quantitative
productivity could be compensated by a corresponding increase in the
quality of ideas generated by brainstorming groups. The long-lived, if
potentially misguided, popularity of brainstorming techniques highlights
the importance of determining a clear and precise summary of the extent of
productivity loss in brainstorming groups, for both quantity and quality of
productivity.

MECHANISMS FOR PRODUCTIVITY LOSS

Although systematic theoretical development generally has not character-
ized the research literature on brainstorming, we can identify three inde-
pendent plausible classes of explanatory mechanisms for productivity loss
in brainstorming groups. “Procedural mechanisms” derive from the mun-
dane concerns of parsing up a given amount of task performance time
amongst a certain number of performers (e.g., production blocking; Lamm
& Trommsdorf, 1973). “Social psychological mechanisms” are basic under-
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lying processes engaged by the presence of the other people, and by the
individual’s membership in the group; for example, drive-arousal (Geen &
Bushman, 1987; Zajonc, 1965) and self-attention (Carver & Scheier, 1981;
Mullen, 1983, 1987; Mullen & Baumeister, 1987). Finally “economic
mechanisms” represent a motivated, intentional withdrawal of effort; for
example, social loafing (Latané, Williams, & Harkins, 1979) and free-riding
(Kerr & Bruun, 1983).

In simpler terms, productivity loss in brainstorming groups has been
explained as a result of people interrupting each other (procedural mecha-
nisms), the effect of the group on the individual (social psychological
mechanisms), or self-interested laziness (economic mechanisms). In a recent
examination of productivity loss in brainstorming groups, Diehl & Stroebe
(1987) argued that procedural mechanisms were the strongest contributors
to productivity losses.' The relative contributions of these three general
mechanisms for productivity loss can be examined using several method-
ological facets of the brainstorming research paradigm. These include
group size, experimenter presence, response mode, and types of groups.

Group Size

Each of the three explanatory mechanisms would predict that productivity
loss in brainstorming groups should increase as a function of group size. As
group size increases, there are more people to interrupt the individual and
take up more time talking, representing a productivity loss due to proce-
dural mechanisms. As group size increases, there are more people whose
presence should arouse the individual, or who can provide a deindividuating
background in which the subject becomes perceptually immersed, repre-
senting a productivity loss due to social psychological mechanisms. Finally,
as group size increases, there are more “suckers” upon whom the individual
can “free-ride,” or more co-actors among whom the individual can socially
loaf, representing a productivity loss due to economic mechanisms.

The only study which directly examined the effects of group size on
productivity loss in brainstorming groups (Bouchard & Hare, 1970) sug-
gested that the difference in quantitative productivity between brain-
storming groups and nominal groups increased as a function of group size.
However, this study only reported a significant interaction effect, without
statistically testing the trend across group sizes. Moreover, this pattern

'Diehl and Stroebe (1987) presented a similar categorization of productivity loss mecha-
nisms. For example, “procedural mechanisms” includes Diehl and Stroebe’s “production
blocking” (as well as cognitive interference). “Social psychological mechanisms” includes Diehl
and Stroebe’s “evaluation apprehension” (as well as self-attention, and the drive arousal
underlying evaluation apprehension). “Economic mechanisms” includes Diehl and Stroebe’s
“free riding” (as well as social loafing).
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derived for quantitative productivity in a single study does not indicate the
strength or the generalizability of this proposed effect of group size on
productivity loss. Therefore, in light of the pattern suggested by the
proposed mechanisms previously detailed, productivity loss was expected to
increase as a function of group size.

Experimenter Presence

The three different explanatory mechanisms generate distinct predictions
regarding the effects of the presence of the experimenter. According to the
procedural mechanisms, there can be no effect of the presence of the
experimenter. If productivity loss in brainstorming groups results from
group members interrupting each other and taking up “air time,” this
mechanisms will influence group members’ performances whether the
experimenter is in the room or not. According to the social psychological
mechanisms, the presence of the experimenter would be expected to increase
the magnitude of productivity loss by virtue of the effect of the experiment-
er’s presence on the underlying social psychological mechanisms. For
example, the presence of the experimenter is likely to make the members of
the brainstorming group slightly more self-attentive (enhancing their self-
regulated performance to some degree) and the presence of the experi-
menter is likely to make the (lone) members of the nominal group
considerably more self-attentive (enhancing their performance to a greater
degree), yielding an increase in the overall relative productivity loss in
brainstorming groups (cf. Mullen, 1983, 1987).? Finally, according to the
economic mechanisms, the presence of the experimenter is likely to decrease
the magnitude of productivity loss in brainstorming groups. If the differ-
ence between nominal groups and brainstorming groups is due to the free
riding or social loafing of members of the brainstorming groups, then the
presence of a potentially evaluative and performance-monitoring experi-
menter during the procedure would reduce the likelihood of free riding or
social loafing, and thereby mitigate the productivity loss.

Although there has been variation across studies in the presence or
absence of the experimenter during the procedure, no single study has
directly manipulated this procedural element. In light of the different
predictions derived from the proposed mechanisms, this facet of produc-
tivity loss should be examined carefully.

2As helpfully pointed out by two anonymous reviewers, the drive-arousal hypothesis might
predict that the presence of the experimenter would arouse the lone performer more than the
performers in groups. The resultant drive-induced performance impairment would be greater
for the lone performer than for the group performers, producing a decrease in the relative
productivity loss in brainstorming groups as a function of experimenter presence. This may be
one instance in which the self-attention perspective and the drive-arousal perspective diverge in
their formulation of productivity loss.
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Response Mode

Two general modes of response have been commonly used in brainstorming
research: subjects can speak their contributions aloud, while the group
interaction is tape-recorded; or subjects can write their contributions down
on paper. The procedural mechanisms would predict greater productivity
loss for tape-recorded interactions than for individually written contribu-
tions. A tape-recorded group interaction presents greater opportunity for
group members to interrupt one another. The social psychological mecha-
nisms would also predict a greater productivity loss for tape-recorded
interactions than for individually written contributions. A tape-recorded
interaction, with group members talking to and interacting with each other,
gives a greater opportunity for the presence of the other members of the
group to engage the basic social psychological mechanisms (e.g., drive
arousal or self-attention). Finally, the economic mechanisms would predict
that productivity loss would not vary as a function of response mode. The
chance of being identified by voice on the tape recording may be matched
with the chances of being identified by handwriting on the written contri-
butions. Similarly, the effort involved in writing down one’s ideas may be
the same as the effort involved in saying them aloud in front of a group.

Note, however, there is no indication in any previous study that response
mode influences the magnitude of quantitative or qualitative productivity
loss in brainstorming groups. In light of the different accounts which
suggest the importance of response mode, this element of productivity loss
in brainstorming groups should be scrutinized.

Types of Groups

We can identify two different types of brainstorming groups and two dif-
ferent types of nominal groups that have been used in past research. “Real
brainstorming groups” comprise the standard face-to-face interacting group
recieving the standard brainstorming instructions. “Variant brainstorming
groups” comprise some variant on that basic theme (e.g., people interacting
in some unusual or controlled way). “Alone nominal groups” comprise the
standard nominal group, where individuals perform the task individually
without any interaction. “Together nominal groups” comprise groups who
sit together during individual performance. Thus, studies of productivity loss
could report comparisons between Real versus Alone, Real versus Together,
Variant versus Alone, and Variant versus Together groups. The critical issue
is whether Alone and Together nominal groups lead to demonstrations of
equivalent productivity loss in Real brainstorming groups (because the Vari-
ant brainstorming groups may represent odd or imperfect tests of the basic
premise of the brainstorming hypothesis).
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According to procedural mechanisms, comparisons between Real versus
Alone must be equivalent to comparisons between Real versus Together,
because both Alone nominal groups and Together nominal groups provide
(equivalently) less opportunity for group members to interrupt one another
than do brainstorming groups. According to the social psychological
mechanisms, Together nominal groups may evoke some modicum of the
operative social psychological mechanisms; perhaps not as much as the Real
brainstorming groups, but more than the Alone nominal groups. For
example, members of the Alone nominal groups would experience minimal
levels of drive arousals and/or deindividuation, members of the Together
nominal groups would experience some moderate increase in levels of drive
arousal and/or deindividuation — by virtue of the mere presence of the other
group members, and/or by the increased “entitativity” (Campbell, 1958) of
the group produced by sitting together and working on the task at the same
time —and members of the Real brainstorming groups would experience the
maximum levels of drive arousal and/or deindividuation. According to
economic mechanisms, there should be no difference between comparisons
between Real versus Alone and those between Real versus Together because
both types of nominal groups provide (equivalently) less opportunity to free
ride or to socially loaf than do brainstorming groups.

Consider the predictions just described: If productivity loss in brain-
storming groups is due to procedural mechanisms, then greater productivity
losses should obtain as group sizes increases and when interactions are tape
recorded; and, productivity losses cannot vary as a function of experi-
menter presence or type of group. If productivity loss is due to social
psychological mechanisms, then greater productivity losses should obtain
(a) as group size increases, (b) when the experimenter is present, (¢c) when
interactions are tape recorded, and (d) when the nominal group is of the
Alone type rather than the Together type. If productivity loss is due to
economic mechanisms, then greater productivity losses should obtain as
group size increases and when the experimenter is absent; also, productivity
losses cannot vary as a function of response mode or type of group.

This article reports the results of a meta-analytic integration of research
examining productivity loss in brainstorming groups. This meta-analytic
integration has five general goals: (a) to provide a precise summary of the
combined significance, magnitude, and consistency of productivity loss in
brainstorming groups, in terms of both the quantity and the quality of
productivity; (b) to gauge the effects of group size on these productivity
losses; (c) to gauge the influence of experimenter presence on these
productivity losses; (d) to gauge the impact of response mode on these
productivity losses; and (e) to determine the effects of the types of groups
on the observed productivity loss in brainstorming groups. The latter four
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goals converge to illuminate the relative efficacy of the three general
mechanisms for productivity loss.

PROCEDURE

In accord with the procedures specified in Mullen (1989a), and Mullen and
Rosenthal (1985), exhaustive manual and computer searches located studies
using the “ancestry” approach, the “descendency” approach, and the
“invisible college” approach, in addition to browsing through the past 25
years of major social psychological journals and regional and national
psychology association proceedings. Studies were selected for inclusion in
this meta-analysis if they reported (or intelligibly implied) a between-
subjects statistical test of the comparison between productivity in some
type of brainstorming group and productivity in some type of nominal
group. Productivity was operationalized in two different ways. Quantity
was generally gauged as the number of nonredundant ideas. Quality was
generally gauged as some rating of the perceived quality of the ideas.
Studies were eliminated from consideration (a) if the requisite statistical
information was not retreivable (e.g., Bouchard, Drauden, & Barsaloux,
1974), (b) if the study failed to report a comparison between a (Real or
Variant) brainstorming condition and a (Together or Alone) nominal
condition (e.g., Diehl & Stroebe, 1987, Experiment 2), or (¢) if a within-
subjects design was employed (e.g., Dunnette, Campbell, & Jaastad, 1963).>
A total of 18 articles, with 20 separate studies, were located. These yielded
a total of 34 hypothesis tests for quantity, representing the responses of
2,577 individuals in 844 groups. In addition, these yielded 9 hypothesis tests
for quality, representing the responses of 638 individuals in 244 groups.
Tests were coded as being in the expected direction if the nominal group
out-performed the brainstorming group.

In addition to the basic statistical information (statistical test of the
hypothesis, corresponding degrees of freedom, sample size, and direction of
effect), each hypothesis test was coded for the predictors discussed earlier:
group size, experimenter presence, response mode, and type of comparison.
When reported, these predictors were simply tabulated from the procedure
section of each study (with perfect agreement between two coders). The
hypothesis tests included in this meta-analysis are presented in Table 1.

*Within-subjects designs have been demonstrated to “sensitize” subjects, making them
respond more to the treatment than they otherwise would (Rosenthal & Rosnow, 1984;
Rosnow & Suls, 1970). Substantial differences between within-subjects designs and between-
subjects designs have been demonstrated in an earlier meta-analysis of the effects of source
strength and immediacy in group contexts (Mullen, 1985).
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In the following analyses, tests for productivity loss involving quantity
and those involving quality were separately subjected to the following
meta-analytic procedures: combinations of significance levels and effect
sizes, diffuse comparisons of significance levels and effect sizes, and
focused comparisons of effect sizes. Formulae and computational proce-
dures for these techniques are presented elsewhere (cf. Mullen, 1989a;
Mullen & Rosenthal, 1985; Rosenthal, 1984).

RESULTS

General Effects

Table 2 presents the results of the combinations and diffuse comparisons of
significance levels and effect sizes for the 34 hypothesis tests measuring
quantitative productivity loss, and for the 9 hypothesis tests measuring
qualitative productivity loss. These analyses reveal that the combined
effects of these hypothesis tests are highly significant, of strong magnitude,
and produce significantly heterogeneous results, in terms of both quantity
and quality.

Group Size

For quantity, the correlation between Zg,, .. for effect size and the size of
the group for each study was r = .606. The meta-analytic focused

TABLE 2
Results of Combinations and Diffuse Comparisons of
Significance Levels and Effect Sizes

Quantity Quality
K 34 9
Combinations
Significance levels Z 15.324 10.592
p 6.16E-35 1.25E-22
Nfs(p = .05) 2827.3 252.7
Effect sizes Zicher 0.650 0.630
r 572 .558
P 327 311
d 1.395 1.344
Diffuse Comparisons
Significance levels x> 218.774 103.552
df 33 8
p 8.02E-29 2.03E-22
Effect sizes X 1111.210 170.991
df 33 8

p 0.01E-50 2.91E-33
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comparison of effect sizes was Z = 19.130, p = 4.13E-43. For quality, the
same pattern was demonstrated: r = .715, Z = 9.528, p = 1.44E-19. Thus,
consistent with each of the mechanisms considered above, productivity loss
increases as the size of the group increases.

Experimenter Presence

Table 3 presents the results of separate combinations of significance levels
and effect sizes, and the corresponding focused comparisons, for hypoth-
esis tests where the experimenter was present, and for hypothesis tests where
the experimenter was absent. These results reveal a significantly greater
quantitative productivity loss when the experimenter was present than when
the experimenter was absent. This is consistent with the reasoning devel-
oped above for the social psychological mechanisms, and inconsistent with
the reasoning for both the procedural mechanisms and the economic
mechanisms.

Response Mode

Table 4 presents (a) separate combinations of significance levels and effect
sizes and (b) the corresponding focused comparisons for hypothesis tests

TABLE 3
Results of Combinations and Focused Comparisons
Involving Experimenter Presence

Quantity Quality
Combinations

Experimenter present

k 8 4
Significance levels Z 9.998 11.507

D 6.28E-21 3.40E-25

Nfs(p = .05) 382.0 184.1

Effect sizes Zricher 0.747 0.956

r .633 .742

r .401 551

d 1.637 2.217
Experimenter absent

k 16 1
Significance levels VA 9.004 2.498

p 4 .87E-18 00625

Nfs (p = .05) 515.0 -

Effect sizes Zrisher 0.623 0.976

r .553 751

I .306 .565

d 1.328 2.278

Focused Comparisons
Z 3.375 0.410
p .00037 .34086
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TABLE 4
Results of Combinations and Focused Comparisons
Involving Response Mode

Quantity Quality
Combinations

Written responses

k 10 3
Significance levels V4 5.561 —0.341

p 1.51E-8 .63346

Nfs(p = .05) 70.3 -

Effect sizes Zicher 0.552 —-0.042

r .502 —0.042

P 252 .0018

d 1.161 -0.084
Tape recorded

k 22 5
Significance levels Z 12.176 11.207

p 5.11E-27 2.32E-24

Nfs (p = .05) 1394.1 191.1

Effect sizes Zeiher 0.600 0.927

r .537 .729

P .288 532

d 1.273 2.130

Focused Comparisons
Z 4.770 9.590
D 9.48E-7 9.56E-20

where responses were written, and for hypothesis tests where responses were
tape recorded. These results indicate that tape recording contributions did
increase the productivity loss, in terms of both quantity and quality. This is
consistent with the reasoning for the procedural mechanisms and for the
social psychological mechanisms, and inconsistent with the reasoning for
the economic mechanisms.

Types of Groups

Table 5 presents separate combinations of significance levels and effect sizes
for comparisons involving each of the four types of groups, along with
corresponding focused comparisons. These analyses reveal that produc-
tivity loss is relatively stronger when the nominal group is of the Alone type
than when it is of the Together type. This pattern was strongest for
hypothesis tests involving quantitative productivity loss, and for compari-
sons involving real brainstorming groups. This is consistent with the
reasoning developed earlier for the social psychological mechanisms, and
inconsistent with the reasoning for both procedural mechanisms and
economic mechanisms.



TABLE 5
Results of Combinations and Focused Comparisons
Involving Types of Groups

Quantity Quality
Combinations
Real brainstorming versus alone nominal
k 22 6
Significance levels Z 15.698 12.176
p 8.33E-36 5.10E-27
Nfs(p = .05) 1998.4 279.6
Effect sizes Zeicher 0.788 0.881
r .657 .707
7 432 .500
d 1.743 2.000
Real brainstorming versus together nominal
k 6 1
Significance levels Z 5.453 3.664
p 2.74E-8 .00012
Nfs (p = .05) 78.3 -
Effect sizes Zicher 0.652 0.544
r 573 .496
P 328 .246
d 1.398 1.143
Variant brainstorming versus alone nominal
k 4 2
Significance levels Z 0.324 -2.611
p 37292 .99548
Nfs(p = .05) - -
Effect sizes Zicher 0.101 —-0.306
r .101 -.297
7P .010 .088
d 0.202 —0.622
Variant brainstorming versus together nominal
k 2 0
Significance levels VA —0.452
p 67450
Nfs (p = .05) —
Effect sizes Zicher —-0.139
r —.138
P 019
d —-0.278
Focused Comparisons
(Real brainstorming versus alone nominal) versus
(Real brainstorming versus together nominal
V4 2.162 1.594
p .01530 .05545
(Variant brainstorming versus alone nominal) versus
(Variant brainstorming versus together nominal)
y4 1.295
p .09769

16
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Relative Contribution of the Three General
Mechanisms

How can we gauge the relative contribution of the alternative mechanisms
for productivity loss in brainstorming groups? A simple gauge would be to
tally the correct and incorrect predictions derived for each of the three
perspectives across the four predictors. This reveals (a) one correct and
three incorrect predictions for the economic mechanisms, (b) two correct
and two incorrect predictions for the procedural mechanisms, and (c) four
correct and no incorrect predictions for the social psychological mecha-
nisms.

A more precise gauge of the relative contributions of alternative perspec-
tives can be derived from a Z for Standard Theoretical Comparisons, or
ZSTC (Mullen, 1989b). The ZSTC is essentially a weighted average of the
Zs for focused comparison of effect sizes for each of the predictors included
in a meta-analysis.* This ZSTC becomes large and positive for a given
perspective if that perspective is able to formulate uniquely more accurate
predictions about the phenomenon; this ZSTC becomes large and negative
for a given perspective if it formulates a larger number of uniquely
inaccurate predictions. The ZSTC for procedural, social psychological, and
economic perspectives, respectively, were 1.497, 3.556, and —0.292 for
quantity, and 1.741, 2.140, and —1.701 for quality. These ZSTCs indicate
that the social psychological mechanisms provide the most accurate predic-
tions, that the procedural mechanisms provide marginally accurate predic-
tions, and that economic mechanisms generally yield erroneous
predictions.’

“The formula for the ZSTC is:

Z — np znp .

stc

Ewp 2, — Tw
J

In this formula, w, represents the weight assigned to Z for focused comparison of effect sizes
for each predictor on which the perspective does formulate a directional prediction; this w,, is
positive if the theory’s directional prediction was accurate, negative if inaccurate. The w,,
represents the weight assigned to the Z for focused comparison of effect sizes for predictors on
which the perspective predicts that there should be no difference or no effect: this w,, is
positive. The magnitude of these weights is defined as the inverse of the number of theoretical
perspectives formulating that particular directional prediction (for w,), or as the inverse of the
number of theoretical perspectives predicting no difference or effect (for w,,). Z,and Z,,
represent the Zs for focused comparison of effect sizes for predictors which that theoretical
perspective predicts will, or will not (respectively), have an effect. Finally, j represents the
number of predictors included in the theoretical comparisons.

5The possibility exists that the results for experimenter presence, response mode, and group
size may represent confounds among these variables. Therefore, supplementary analyses were
performed on the 24 hypothesis tests for quantity which explicitly reported information for
experimenter presence, response mode, and group size (there were too few hypothesis tests for
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DISCUSSION

The general combinations reveal that, for both quantitative and qualitative
operationalizations, productivity loss in brainstorming groups is highly
significant and of strong magnitude. Thus, the quantitative productivity
loss engendered by brainstorming groups is not trivially small; also,
contrary to the position considered by Graham (1977) and others, quanti-
tative productivity loss is not compensated for by an increase in the quality
of productivity in brainstorming groups. It appears to be particularly
difficult to justify brainstorming techniques in terms of any performance
outcomes, and the long-lived popularity of brainstorming techniques is
unequivocally and substantively misguided.

These meta-analytic results represent the first demonstration of the
effects of experimenter presence and types of groups on the magnitude of
productivity loss in brainstorming groups. In addition, these meta-analytic

quality to perform analogous analyses). These analyses reproduced the basic results for
combinations of significance levels and effect sizes, as well as the predictions for group size,
experimenter presence, and response mode. Moreover, these analyses provide little support for
a confound interpretation of these results. For example, effects were stronger when the
experimenter was present compared to when the experimenter was absent for written responses
(r = .640 vs. .427, Z = 2.519, p = .0059) and for taped responses (r = .633vs. .591,Z =
0.382, p = .3511). Effects were stronger for taped vs. written responses when the experimenter
was absent (r = .633 vs. .427, Z = 6.370, p = 1.38E-10) but not when the experimenter was
present (5 = .633 vs. .640, Z = 0.867, p = .1929). Finally, the mean group size across the
various combinations of response mode and experimenter presence ranged between 4.0 and
4.5, indicating that the effects of experimenter presence and response mode are not likely to be
attributed to, or to account for, the group size effects.

It is entirely possible that the effects of experimenter presence and taped responses may be
limited at the extreme by a ceiling effect. For example, the combined effects of taped responses
and experimenter presence render a mean effect size of r = .633. Expressed in terms of Cohen’s
d, this represents the mean of the nominal group’s performance falling 1.634 SD units above
the mean of the brainstorming group’s performance (or, at the 94.9 percentile of the
brainstorming performance distribution). It may simply not be possible to produce a much
greater difference in performance between nominal groups and brainstorming groups.

Finally, to examine the possibility that the effect of the type of group was really a confound
of response mode, additional analyses were conducted on the 32 hypothesis tests for quantity
that reported response mode (the type of brainstorming group—Real vs. Variant—was
collapsed across in these analyses, in order to have enough data points to compare the Alone
nominal group hypothesis tests with Together nominal group hypothesis tests). The difference
between Alone and Together nominal groups was not significant for written responses (F =
353 vs. 7 = .273, Z = 0.717, p = .2368), but it was significant for taped responses (F = .575
vs. F = .214, Z = 6.620, p = 2.99E-11). Note that this represented a highly significant
additive combination of response mode and type of nominal group, Z = 6.657, p = 2.37E-11,
and a nonsignificant interactive combination, Z = 0.677, p = .2492. Thus, the differences
between Alone nominal group effects and Together nominal group effects do not seem
attributable to some hidden confound of response mode.
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results clarify and extend limited previous considerations of the effects of
group size and response mode. These patterns highlight the conditions
under which brainstorming is likely to be most counterproductive. Specif-
ically, productivity losses will be greatest (a) when the brainstorming group
is relatively large in size, (b) when the experimenter (or some authoritative
observer) is present, (¢) when group members vocalize their contributions
(rather than writing them down), and (d) when the point of comparison is
a nominal group of truly Alone individuals, rather than a nominal group of
individuals performing Together. Researchers studying other parameters of
productivity loss in brainstorming groups may wish to utilize just this
constellation of situational parameters in an effort to maximize the creation
of robust productivity losses. Practitioners who still implement brain-
storming techniques (in spite of the general failure of these techniques to
enhance the quantity or quality of performance) may wish to utilize the
opposite configuration (i.e., smaller groups, “experimenter” absent, written
contributions) in an effort to minimize the (inevitable) productivity losses
engendered by brainstorming techniques.

At a broader level, our results regarding group size, response mode,
experimenter presence, and type of group illuminate the relative contribu-
tions of the three types of explanatory mechanisms. The demonstration of
stronger productivity losses in the context of larger groups, experimenter
presence, tape-recorded vocalization of contributions, and Alone (rather
than Together) nominal groups is (a) highly consistent with basic social
psychological mechanisms, (b) moderately inconsistent with the procedural
mechanisms, and (c) highly inconsistent with the economic mechanisms.
Three implications of these patterns should be highlighted. First, the
demarcation between the specific facets of the social psychological mecha-
nisms (e.g., self-attention vs. drive arousal) should be the focus of future
research. Second, these results contradict the interpretation of productivity
loss suggested by Diehl and Stroebe (1987) as being largely attributable to
the mechanics of parsing up a given amount of time amongst a certain
number of group members. Certainly, when blocking is experimentally
manipulated (as in Diehl & Stroebe, 1987, Experiment 4), it can yield a
productivity loss. However, simply because productivity loss can occur
after a manipulation of blocking, this does not mean that all instances of
productivity loss must result from production blocking. Our results indicate
that procedural mechanisms might contribute to productivity loss in
brainstorming groups, but that their influence is likely to be secondary to
that of the more predictive social psychological mechanisms. Third, inter-
estingly, the only account which portrays productivity loss as a divisive,
intentional reduction of effort is the account which received the least
empirical support (i.e., economic mechanisms). Thus, although the general
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results of these analyses provide a damning indictment of the efficacy of the
brainstorming technique, at least it does not seem to be the case that people
in brainstorming groups are underproductive on purpose.

Several authors (e.g., Diehl & Stroebe, 1987; Lamm & Trommsdorff,
1973) suggested that the deleterious effects of brainstorming might be
overcome by having group members generate their ideas individually, and
then bringing the individuals together as a group to evaluate the ideas. This
recommendation is based on two implicit assumptions, both of which are
contradicted by the results of these analyses. First, this recommendation
assumes that productivity loss in brainstorming groups is predominately a
result of procedural mechanisms, and is thereby most directly alleviated by
tinkering with procedural facets of the brainstorming technique. The
patterns revealed by our analyses suggest that the procedural mechanisms
for productivity loss in brainstorming groups play a secondary role.
Second, this recommendation assumes that productivity loss in brain-
storming groups is limited to quantitative outcomes. Therefore, if the group
members could generate a lot of ideas individually, the beneficial effects of
group brainstorming could be employed on the more qualitative task of
evaluating those ideas in the context of the group. Again, the patterns
revealed by our analyses indicate that qualitative outcomes suffer just as
badly from brainstorming as quantitative outcomes.

If there is a prescriptive recommendation to be distilled from this
meta-analytic integration, it is this: In attempts to glean some benefit from
a brainstorming procedure, it is not at all likely to be effective to exhort
people to stop being lazy (economic mechanisms). Nor is it likely to be
ultimately effective to try to orchestrate the session so that people stop
interrupting or distracting each other (procedural mechanisms). It is
possible that it may be effective to encourage people to adapt to and to
compensate for some of the basic social-psychological mechanisms engaged
by group membership and the presence of other people: For example,
anxiety reduction (drive arousal), or verbal inductions of self-focus
(deindividuation). Although there is little or no evidence regarding whether
such adaptive or compensatory strategies can mitigate drive arousal or
deindividuation (cf. Mullen & Baumeister, 1987), this recommendation
would at least be directed toward what appears to be the more compelling
operative mechanisms for productivity loss.

In conclusion, as always, patterns identified at the level of a meta-
analysis should be examined at the level of experimental studies where
spurious influences can be better controlled. It should be recognized that
other factors not examined in this meta-analytic integration may contribute
to productivity loss in brainstorming groups. For example, special training
techniques have produced mixed results (Cohen, Whitmyre, & Funk, 1960;
Dillon, Graham, & Aidells, 1972). In addition, the importance of the
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brainstorming problems have sometimes influenced performance (Dillon et
al., 1972; Graham, 1977). We do not wish to convey the impression that the
variables examined in our analyses are the only interesting influences on the
effects of brainstorming. Future research might continue to chart additional
contributions to productivity loss in brainstorming groups. However, the
point of the present analyses has been to cast into sharp relief the relative
contributions of procedural, social psychological, and economic mecha-
nisms on productivity losses. It becomes clear that future research should be
directed toward social psychological contributions to productivity loss, at
least to the degree that previous research has already examined procedural
contributions (cf. Diehl & Stroebe, 1987).
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