Form Approved
AD-A265 {TATION PAGE “
OMB8 No. 0704-0188
I M 194 %0 3.0 338 W0Ur Ser 2s0Arse. PCUGING IR LiMe TCf feviewing .NSTruCtIcNS, 5837 nir s ansting 3ata SCUrces
- }f! i J[ wip g the ollecuon S informatcn Send comments rp?ammg this burden astimate 3 4ny dther aspect of this
" urZen o Y3shiNGLon ~eagquarters Seraices, Curactorate for nformation Operatiors and “2ports, 1215 etterscn

M#4ie 3F Management and 3udger, P 1perwrork Reguctior P-ciect (0704-0188). Masniagien, ¢ 205C)

1. AGENCY USt UNLY (tvave wain, . ... -RT DATE 3. REPORT TYPE AND DATES COVERED

1992 THES 1S XDEXSERRAKIOX

4. TITLE AND SUBTITLE
The Effects ofEvaluation and Production Blocking on the
Performance of Brainstorming Groups

S. FUNDING NUMBERS
*

{6. AUTHOR(S)
Kevin D. Osten, Captain

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

AFIT Student Attending: Purdue University

8. PERFORMING ORGANIZATION
REPORT NUMBER

AFIT/CI/CIA-92-134

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)

AFIT/CI

Wright-Patterson AFB OH 45433- 6§B3 ‘
£CTE
€L 1 33

t

11. SUPPLEMENTARY NOTES

10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

— ’/

12a. DISTRIBUTION/ AVAILABILITY STATEMENT
Approved for Public Release IAW 190-1
Distribution Unlimited
ERNEST A. HAYGOOD, Captain, USAF
Executive officer

12b. DISTRIBUTION CODE

e ——————————
13. ABSTRACT (Maximum 200 words)

93 6 04 008

93-12632
\IIMIIB\MMI\I\

14. SUBJECT TERMS

T YT PR Y Y TV YR
OF REPORT OF THIS PAGE OF ABSTRACT

15 NUMBER OF PAGES
20

16. PRICE CODE

T T BT M
17. SECURITY CLASSIFICATION [ 18. SECURITY CLASSIFICATION [ 19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT

NSN 7540-01-280-5500

Prescr:bed by
—hM

Standard Form 298 (Rev. 2-89)




TCCCSION TOT

NTIS CRA&I
DTIC TAB ‘g /34

Unannounced 0
Justification
T QUALITY INsprerRp 2] BY
Distribution |
Availability Codes
. Avail and/or
Dist Special

ABRSTRACT
Al

Osten, Kevin, D., Captain, USAY, M.E., Purdue Tniversity,
1992. The Effects of Evaluatica and 2Produ t an Blcck;ng on
the Performance c¢f Brainstorming Groups, 70 page

Evalcation apprehension and production b»liocking have been

identified a poszikle fzcterz lezdiay Lo

n

&)

performance 0f brainstorming groups. I scme exXxperiments high
evaluation led to reduced group performance, wiile in other
experiments performance was unaffected. The present
experiment examined the effects of cutside evaiuation and
production blocking on group performance. The resulting 2 X

2 design used responses from 171 introductory psychology

Hy

students, run in

w

ame-gencder groups of three. Contrary *to the

eva.uation apprehensicn hypothesis, evaiuatior ileve. had nc

<

significant adverse =2£flect on group performance. In suppor:
-4

¢f the production blocking hypothesis, low production biock:ing
1 4 1 4

groups generated significantly more ideas than high product.on

0,

blocking groups. Satisfaction with the group experience an

individual and group performance were also

ty

satisfaction wit

examined. Explanations for the results are discussec as well

th

as limitations and suggestions for future research.




ABSTRACT '
Osten, Kevin, D. Captain, USAF, M.S., Purdue University,
1992. The Effects of Evaluation and Production Blocking on

the Performance of Brainstorming Groups, 70 pages.
Evaluation apprehension and production biocking have been

identified as ©possible factors leading to the reduced

performance of brasinstorming groups. In some experiments high

evaluation led te reduced group performance, while in other

axperiments performance was unaffected. The ©present

experiment examined the effects of outside evaluation and

production blocking on group performance. The resulting 2 X

2

design used 1esponses from 171 introductory psychology

en

students, run in same-gender groups of three. Contrary to tﬁg
evaluation apprehension hypothesis, evaluation level hadvﬂb
significant adverse effect on group performance. In support
of the production blocking hypothesis, low production blocking
groups generated significantly more ideas than high production
blocking groups. Satisfaction with the group experience and
satisfaction with individual and group performance were also
examined. Explanations for the results are discussed as well

as limitations and suggestions for future research.




THE EFFECTS OF EVALUATION AND PRODUCTION BLOCXING

ON THE PERFORMANCE OF BRAINSTORMING GROUPS

A Thesis
Submitted to the Faculty
of
Purdue University
by

Kevin D. Osten

In Partial Fulfillment of the
Requirements for the Degree
of
Master of Science

August 1992




METHOD

TABLE OF CONTENTS

LIST OF TRBLES it ittt ittt i tneenneeeetnensnnnensees
ABS T RA C T ittt ittt ettt e e e et ettt e
INTRODU CTION L ittt ittt ettt et s et ensenoeeneneeenen
BrainstormMing v vttt e et vt tesnonsonenensananosons
GroUpP ProOCESSES .t it ittt eecttsosseneseneenenss
Social Faciiitation ... ..ttt it tnnnn.

Process LOSSeS ... ittt eenoetenencennees

Explanations for Performance Differences
Evaluation Apprehension

Hypothesis 1 .
Production Blocking
Hypothesis 2 .
Satisfaction
Hypothesis 3a
Hypothesis 3b
Hypothesis 3¢

---------------------

Subjects
Design
Independent Variables ..
Evaiuation ........
Production Blocking
Dependent Variables
Performance Measures
Affective Measures
Manipulation Checks ....
Evaluation Level ..
Production Blocking
Brainstorming Topics
Procedure
Filot Study

-----------------

--------------

............

----------------------

-----------------------

.......................

-----------------------

-----------------------

-----------------------

.......................

-----------------------

-----------------------

.....................

-----------------------

.......................

-----------------------

......................

.......................

.......................

------------------

Page

iv

bt

et bt pd et 2
00 00 o W !~ =)

4
e

24
24
26

27

-
r's

27
27
27
28
29
30

[a}
1%

31
31
31
31
31
22




RESULT S ittt it i i it e it s it s sttt et e ee s ses s e
Manipulation Checks ...ttt ittt teanenn
Evaluation APPrenension . ...cei.ceivcerenenenn
Production BloCKINg ...t i it ittt ennan

Group Performance .......... e e e e
Satisfaction with Performance ............0....

Task Enjoyment ...ttt ieetnreinenensoonenens

Satisfaction with the Brainstorming Experience

DISCUSSION ittt it it ittt et sttt e st st onsasesnssnonsna
Evaluation Apprehension ..... .ttt nnnnnn
Production Blocking . ... .t tnnnnsn
Satisfaction ...t e it e e e e e

Limitations and Directions for Future Researcn
LIST OF REFERENCES . ittt ittt it et s ettt s nanaeenn
APPENDICES

Appendix A

Appendix B

Appendix C

Appendix D ............. e e et n e e
E
F

....................................

Appendix
Appendix

....................................

------------------------------------

Fage

34

~
-

36
36

2
~

40
490

42

42
46
49
50

57
62
63
65
66




LIST OF TABLES

Table

1.

2.

Mean performance of brainstorming groups

Performance and satisfaction correlations




ABSTRACT

Osten, Kevin, D, M.S., Purdue University, August 1992, The
Effects of Evaluation and Production Blocking on the
Performance of Brainstorming Groups. Major Advisor: Rebecca
A. Henry.

Evaluation apprehension and production bliocking have Dbeen
identified as possible factors leading to the reduced
performance of brainstorming groups. In some experiments high
evaluation led to reduced group performance, while in other
experiments performance was unaffected. The present
experiment examined ihe effects of outside evaluation and
production blocking on group performance. The resulting 2 X
2 design used responses from 171 introductory psychology
students, run in same-gender groups of three. Contrary to the
evaluation apprehension hypothesis, evaluation i1evel had no
significant adverse effect on group performance. 1In support
of the production blocking hypothesis, low production blocking
groups generated significantly more ideas than high production
blocking groups. Satisfaction with the group experience and
satisfaction with individual and group performance were also

examined. Explanations for the results are discussed as well

as limitations and suggestions for future research.
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INTRODUCTION

All throughout society people gather together ZIor one
purpose or another. In some instances these gathevrings are
considered groups, pbut in other instances these gatherings are
just that, gatherings. Why are some aggregates of peopie
considered an audience, a mob, or a crowd, but not a group?
Consider the following examples; people living in the same
residence hall, a room fuli of students taking a class, all
the males attending Purdue University, or peoplie standing on
a street corner waiting for the walk signal. The people in
the above examples share many things in common such as living
quarters, quest for knowledge, gender, or desire to cross the
street, but they are missing a critical eiement of what makes
an aggregate of people a group.

Now consider these examples; a jury, a team of automobile
assemblyworkers, an athletic team, or members of a special
interest group. Once again, the people in the above examples
share many things in common such as a sense of civil duty, an
employer, a love for a particular sport, or an interest in a
particular topic. The people in the above examples, however,
are considered groups because they share the essential feature

of a group, the feeling of interdependence.




McGrath (1984) provides a representative definition of a
group by stating that a group Is "an aggregation of two or
more people who are to some degree in dynamic 1nterrelation

with one another" (McGrath, 1984, p.8). The emphasis of th

1]

above and other definitions of a group is the concept of
dynamic interaction or interdependence whicn .eads to feelings
of groupiness through mutual awareness, interaction, anc the
formation of a history. Without interdependence a gathe2:ring
of people share no common group bond, nave no future together
as a group, and fail to interact on an ongoing basis. When
thinking of a group it is important to understand that there
is not a single definition that takes into account all the
different types of groups. It is vital that group members at
least know who is and is not in their grovp, and have some
type of interdependence with those peopie who are members of
their group. After one understands the definition of a group
it is important to know what types of groups exist.

McGrath has identified three types of groups, the natural
group, the concocted group, and the gquasi-group (McGrath,
1984). A natural group is a group such as a family or work
group '""that exists independent of the researcher's activities
or purposes" (McGrath, 1984, p.41). A concocted group can be
a natural or an ad hoc group that the researcher assembled for
the specific purpose of studying some characteristic of that
group. A quasi-group is a group that was assembiec for the

specific purpose of research and performs under highly




constrained and/or artificial patterns of activity.

Within each of the above typoiogies there are several
subgroups that are characterized by the type of interaction
and tasks that each subgroup performs. Although naturai
groups are the most prevalent group in scciety, the group of
interest for this thesis is the quasi-group. In addition to
being used for many experimental purposes, the quasi-group has
been used extensively for +*the purpose of furthering our
understanding of the group processes that occur when the
brainstorming technique is used by groups for idea gerneration.

The intent of this thesis is to examine and discuss the
brainstorming literature and demonstrate a need for additiona:l

Iy

research of the brainstorming process. The thesis will begin
with a short background on brainstorming as it was taught by

Osborn and will look at a few of the eariy empirical tests of

L))

brainstorming. The reader will then be introcduced to some of
the processes that are characteristic of groups while
brainstorming. 7Two of the processes, eva.uaticn apprehension
and production blocking, will be looked at in detail and
discussed in conjunction with the relevant empirical findings

.

on brainstorming. The hypotheses will be introduced and the
procedures of the experiment will be presented in the methods
section. The findings wil! be shown in the results section
and will be addressed further in the discussion section. The

thesis will conclude by addressing some of this study's

limitations and provide suggestions for future research.




Brainstorming

The brainstorming technique was introduced by Osborn
(1953) as a means of icdea generation for groups. Groups
employing the brainstorming technique would sit around *he
tav'e and express solutions to a particular problem.
Brainstorming was different from ordinary prodblem-soiving
sessions because of the creation of rules that the groups were

required to follow which ensured that their rrainstorming

would be maximally effective. The four rules of brainstorming

. .
lder th
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are: 1) generate as many ideas as possible 2) the w

generated ideas the better, 3) improve or combine on the icea

Uy

of others, and 4) do not be critical of the ideas of others.

With the use of brainstorming, Osborn (1953) contended
that groups would outperform individuals two to one for idea
quantity and guality. Osborn reasoned that performance wouid
be enhanced in brainstorming groups pecause individuais wou.d
be freed from seif criticism and the criticisnm of others if
the rules of brainstorming were followed. Additicna:ly, any
novel ideas suggested by ore group member could possib.y ilead
to more novel or original ideas by other group members.

In 1its heyday brainstorming was successfuiiy usec

throughout the military, Government, industry, and in

]

education, with several claims about its effectiveness. Upo

closer examination researchers found that the suvport for th

[14]

effectiveness of brainstorming was exaggerated, partisan, and

rarely documented, and that additional :nformation would need




m

to be gathered to assess the true merits of the brainstorming
technigue (Jablin &% Seibold, 1978).

Taylor, Berry, and Blo:zx (1958) were the first to study
Osborn's brainstorming technigue in the laboratcory and were
interested in determining if group participation, using
brainstorming, facilitated or inhibited c¢reative thinking.
Total number of ideas, feasibility, generaiity, effectiveness,
probability, and significance were the dependent measures of
the Tay.ior, Berry, and Biockx experiment. Results showed that
nominal groups (those groups composed of fcocur subjects working

independently) outperformed real groups of four subjects Ifor

ctr

otal number of ideas, but that there was no difference
between real and nominal groups on the other dependent
measures when the difference between total number of ideas was
taken into account. Results from the Taylor, Berry, and Block

study did not support Osvborn's c¢laim and indicated tha

o+

nominal group performance was almost twice as good as th

T

performance of real groups. Taylor, Berry, and 3Biock
concluded that group participation wnen using prainstorming
inhibits creative thiuking. Severai additiona: studies
testing Osborn's brainstorming ciaim have been done (Boucha:rc
& Hare, 1970; Jabiin, 2981; Stre.', 1%384), with the majority
of them not supporting Osborn's claim.

Sorti~g through the bra:nstorming literature reveals that

groups generate more ideas than individuals on brainstciming

tasks when group resuits are compared to the outputs of one




individual. However, when real group outputs are compared toc
outputs that combine the non-overlapping responses of the same
number of individuals performing alone (nominal group), the
nominal groups consistently outperform the real groups (Diehil
& Stroebe, 1987; Gurman, 1968; Maginn & Harris, 1980). In a
review of the brainstorming literature Diehl and Stroebe found
that 18 of 22 experiments reported that nominal groups
generated more ideas than real groups. The group size in the
experiments that did not suppcrt Gsborn's claim ranged from
three to nine members with four being average. In the three
studies that supported Osborn’'s claim the groups were composed
of only two members (these real groups matched but did not
exceed the performance of the nominal groups). With the above
findings in mind, it can be safely concluded that nominal
groups outperform real groups for idea generation during
brainstorming tasks.

Although not as conclusive as gquantity, guality has also
been a frequent dependent measure in brainstorming research.
In their meta anaiysis Diehl and Stroeve (21587) found that
nominal groups outperformed real groups for tota. quality in
all instances. When totai numbe: of ideas was accounted for,
as in average quality, Diehl and Stroebe found no difference
between real and nominal groups for .ality of ideas. in
their meta analysis, Lamm and Trommsdorf (1973) found
performance differences, in terins of average gqguaiity, *o be

related to the type of group or the brainstorming topic used.




Overall, it appears that nominal groups outperform real groups
on quality only because they produce more ideas overall. When
quantity is accounted for the results are mixed and depend
upon group and topic variables. Since gquality is seldomly
reported, additional research is necessary to determine 1if

quality is indeed different between real and nominal groups.

Group Processes

Why brainstorming performance is different between real
and nominal groups is best understood by looking at some of
the group processes that are characteristic of the group
setting and absent when an individual performs alone, as in a
nominal group. In their 1973 article, Lamm and Trommsdorf
discuss several group process variables that are
characteristic of face to face groups performing brainstorming
tasks. Each of the processes may affect a group in a myriad
of ways, but this discussion will be limited to how these
processes improve the performance of a group through social
facilitation and how these processes debilitate group
performance through process losses. The discussion will begin
with the processes that relate to social facilitation folliowed
by the processes that relate to process 1loss in group
performance.

Social Facilitation. Sacial facilitation 1is an

improvement in the performance of individuals while in the

presence of other people (Zajonc, 1965). The 'other’ people




can be observers, group members, or, depending on the theory
one adheres to, nonattentive bystanders. It is only important
to understand that other people must be present for sociai
facilitation to occur. Several theories have been generated
for explaining why people respond differentliy in the presence
of others, a phenomenon Zajonc refers to as compresence. In
group settings, social facilitation can be explained by using
the processes of arcusal, evaluation apprehension,
distraction, and cognitive stimulation. The discussion will
now focus on how each of these processes leads %to social
facilitation.

Zajonc (1965) claims that the mere presence of other
people results in the arousal of an individual leading to
increased effort. On tasks that require a dominant response
increased effort leads to performance enhancement and on tasks
that require a nondominant response increased effort leads to
performance impairment. In a2 test of the dominant response
hypothesis Zajonc and Sales (1966) conducted a
pseudorecognition experiment in which subjects were exposed to
several nonsense words at differing frequencies. They found
that when an audience was present subjects guessed the word
they were exposed to most frequently, indicating a dominant
response. When no audience was present, however, the subjects
guessed a larger variety of words i:d.cating a nondominant
response. Support for this mere presence interpretation has

also been provided by Berger {1981), Towler (1986), and




Worringham and Messick (1983).

Cottrell (1972) disagreed with Zajonc about the mere
presence effect and contends that the presence o¢f others
increases arousal only 1if the observers operate 1in an
evaluative capacity. For his interpretation Cottrell claims
that the presence of other people arcuses the performer
because they have learned from previous experience that
observation often covaries with the distribution of rewards
and/or punishments, When an individual 1is present the
individual performing the task becomes apprehensive about
their performance because they do not know if a reward or a
punishment will be delivered. The uncertainty of the outcome
raises the individuals' drive level and results in
facilitation if the task requires a dominant response or
impairment if the task, such as brainstorming, requires a
nondominant response. This process is referred to as
evaluation apprehension.

Cottrell (1972) tested his hypothesis using a
pseudorecognition task similar to the one conducted by Zajonc
and Sales (1966). Cottrell's experiment differed from Zajonc
and Sales in that he had two observer conditions, audience and
mere presence and an alone condition. Results of this
experiment showed no differences in word recognition
preference between the alone and mere presence subjects. In
the audience condition, however, subjects recognized those

words they were most familiar with, indicating a dominant




response. These results indicate that the presence of an
audience only leads to the facilitation of a dominant response
when the audience operates in an evaluative capacity. Other
researchers support Cottrell's theory and have found that an
evaluative audience is necessary for social facilitation to
occur (Henchy & Glass (1968); Martens & Landers (1972).
Regardless of which of the above interpretations one relies
on, the presence of other people leads to changes in effort
expended on the task through increased arousal of the
performer.

The distraction that occurs when others are present is
another way of explaining how the presence of other people
results in social facilitation. Proponents of distraction-
conflict theory claim that the presence of other people
distracts the performer away from the task so they must
increase the amount of effort they expend on the task to
maintain their previous level of performance (Baron, 1986;
Sanders, Baron, & Moore, 19878). If the amount of effort
exceeds the distraction they experience then their performance
improves, but if the distraction exceeds the increased effort
performance impairment occurs.

The presence of other people not only distracts people
from the task, but can also provide an impetus for ideas that
are attributable to the content o©f those other peopie’s
speech. This process is referred to as cognitive stimulation

(Lamm & Trommsdorf, 1973). 1In group situations cognitive
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stimulation occurs because the expressed idea of one perscn
serves as a stimulus or building block for an idea of another
member. Without the other person's idea the new idea would
not have been generated. Cognitive stimulation is also
referred to as hitchhiking in the brainstorming literature.

Group performance can be improved in many ways, such as
through factors within the organizational context and from the
design of the group itself (Hackman, 1987), but for ad hoc
groups, such as those used in brainstorming experiments,
social facilitation is the primary reason for performance
enhancement. Social facilitation has been demonstrated as a
benefit of group processes, but working in a group can also
lead to process losses that lead to performance impairment of
the group. The discussion will now turn to some of the
process losses that Lamm and Trommsdorf (1973) identified in
their review of group processes.

Process Losses. Process losses are those processes that

occur within a group which result in reduced performance of
that group. Cognitive interference, evaluation apprehension,
production blocking, and social loafing are the process losses

that will be discussed, beginning with cognitive interference.

"
e

)|

Cognitive interference is a form of process loss that

¢

occurs when the content of the speech of another group membe:
interferes with the internal processing of information of
other group members (Lamm & Trommsdorf, 1973). Cognitive

interference occurs in brainstorming groups because as ideas




are expressed they may interfere with the ides generating
ability of other group members.

Evaluation apprehension, although mentionea above as a
form of social facilitation, can aiso be considered as za form
cf process loss. In the process 1loss arena evaiuation
apprehension occurs when group members become apprehensive
about submitting ideas to the group because they feel that
other group members will evaluate and/or criticize those
ideas. The result of evaluation apprehension is that group
members withhold any ideas that they feel are unsafe because
they don't want them to be unduly evaluated or criticized
(Lamm & Trommsdorf, 1973).

Production blocking is a form of process leoss that is
based on the norm that group members will not talk while
another individual is talking (Lamm & Trommsdorf, 1973). 1In
brainstorming groups that follow this norm the process of idea
generation 1is stifled because only one person can express
their ideas to the group at a time and the cther members must
walit their turn.

A final type of process loss is that referved to as
social loafing (Latane', Williams, & Harkins, 1979%9). Social
lcafing ieads to reduced group performance becauce members
rely on the efforts of other group members and reduce the
effort they put fo:rth. The overar! :esult is reduced
performance on tasks that require the additive offorts of 511

group members. Social loafing iz mores proncunced when
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individual inputs are difficult to identify (Williams,
Harkins, & Latane', 1981).

The processes dealing with social facilitation and
process loss discussed above are not present in every group
situation, but, when present, vary in strength and effect upon
group and individual performance. It is safe to conclude that
in every group situation some of these group process variables
are present, and they must be considered when addressing
issues such as group performance. The proposal will now look
at some of the explanations that have been developed to
decipher the performance difference between real and nomina!l
brainstsriming groups.

Explanations for Performance Differences

Several explanations have been presented that attempt to
explain the performance difference, in number ¢f ideas
generated, between real and nominal groups. Street (1974)
proposed that evaluation apprehension exists or that groups
establish norms for low or no perfcrmance resulting in
inferior group performance. Kerr and Brunn (1983), and Petty,
Harkins, and Williams (1980) propose that social lcafing is
responsible for the inferior performance of real groups.
Maginn and Harris (1980) suggest that groups pursue a limited
train of thought, suffer from social facilitation of dominant
responses, or that production blocking occurs. Diehl and
Stroebe {1987) propose production blocking, social I1oafing,

and/or evaluation apprehension. Collaros and Anderson {19653)




propose evaluation apprehension and Lamm and Trommsdcrf (1973)
suggest production blocking as reasons for the Inferior
performance of real groups. Not all of the above explanations
have received empirical support, but evaluation apprehension
and production blocking have been identified as major
influences in the inferior performance of real groups compared
to nominal groups (Diehl & Stroebe, 1987; Lamm & Trommsdorf,
1973). These two factors will be the focus of the next

sections.

Evaluation Apprehension. Evaluation apprehension has

been studied by looking at evaluation from sources within a
group (Collaros & BAnderson, 1969; Street, 1974), and from
sources outside a group or individual (Diehl & Stroebe, 1987;
Maginn & Harris, 1980), with the conclusion that high levels
of evaluation reduce the number of ideas generated. To better
understand how the group setting causes evaluation
apprehension, Street (1974), conducted an experiment to test
his hypotheses that it was the evaluation that occurred within
the group that was responsible for the reduced productivity of
groups, not just the presence of other people. Street's
experiment had subjects brainstorm alone, in the presence of
others (coaction), or in a group (interaction). Findings of
his experiment indicated that the number of ideas generated
was similar between individuals working alone or in the

coaction condition and that number of ideas generated by the
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interacting subjects was significantly less than subjects in
either of the other conditions. The above findings show that
it is not the mere presence of others that resultsz ir
evaluation apprehension and lower performance, but it is the
presence of others who can serve as evaluators that results in
evaluation apprehension and lower performance of interacting
groups working on brainstorming tasks.

The composition of the group may have a moderating effect
on the evaluation apprehension that members experience and was
the subject of an experiment conducted by Collaros and
Anderson (1968). In their experiment, Collaros and Anderson
manipulated the expertise of members within a group to examine
the inhibitory effects that perceived expertise of group
members had on less experienced members. Subjects in this
experiment were informed that no one in their group had
brainstorming experience, that one other person had
brainstorming experience, or that all the other members had
brainstorming experience. Results of this study showed that
the evaluation apprehension of individuals increased az the
number of members with experience increased,. Additicnally,
subjects feeling the most apprehension produced the fewest
ideas during the brainstorming trial. The results of Street's
(1974) and Collaros and Anderson's experiments support the
notion that evaluation apprehension can occur from sources
within the group, but, as was mentioned above, evaluation from

sources outside the group may aiso cause apprehension among




group members. We will now look at three experiments that
were conducted to determine how evaluation I:om sources
outside the group affected group and individual performance.
Maginn and Harris (1980) conducted an experiment to
determine the inhibitory effect that immediate or delayed and
relevant or irrelevant evaluation had on individual
brainstorming performance. Subjects were told that their
ideas would be evaluated for gquality and quantity by judges
sitting behind a one-way mirror (immediate) or by 3judges
sometime during the next week {delayed). The responses of
individuals performing alone were compared against the
performance of nominal and real control groups. The resulis
of this experiment showed that evaluation from outside sources
had no significant inhibitory effect ocn individual
brainstorming performance. In their discussion Maginn and
Harris admit that their evaluation manipulation may not have
contained all the components necessary to create evaluation
apprehension in subjects. Although a manipulation check was
conducted, it was only to ascertain the subjects’
understanding of the manipuiation instructions and not for how
evaluated they felt. Without the correct manipulation check
it is difficult to determine how evaluated the subjects felt.
In response to the results of Maginn and Harris (1980),
Diehl and Stroebes {1987) conducted several experiments tc test
their hypotheses about evaluation apprehension and group

performance. In their second experiment they used procedures
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of evaluation apprehension similar to those cf Maginn and
Harris and, in contrast, found that high levels of evaliation
resulted in reduced individual pe:rfcrmance. To determine if
evaluation apprehension would also reduce thes performance of
a group Diehl and Stroebe conducted a third experiment
involving brainstorming groups.

In their third experiment high evaluation was
manipulated by informing the subjects that 1) their
performance would be videotaped and used for demonstration
purposes in another class, or 2) that judges were sitting cn
the other side of the one-way mirror and would be evaluating
their ideas on quality and originality (Diehl & Stroebe,
1987). Low evaluation was manipulated by remcving the one-way
mirror and video camera and by telling the subjects nothing
else. Results showed that significantly more ideas were
produced when subjects worked under low levels of evaluation
compared to those subjects who worked under high levels of
evaluation, indicating an inhibitory affect from evaluators
from outside the group.

In reviewing the role of 2valuation on group perfcrmance,
it is quite clear that evaluation from wi*hin the group

creates a reduction in group performance {(Cocllaros & Anderson,

7

1969; Street, 1974). Although the results of experiments
involving evaluation from sources outside the group are a* “he

present time inconclusive, thre threa* of any type of

@

evaluetion should generate feelings of appiehensiocn within
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groups and reduce their performance on a brainstorming tasix.

The first hypothesis is as follows.

Hyvothesis 1. Groups performing under high levels

of evaluation, from socurces outside the group, will produce
fewer ideas than ygroups verforming under low levels of

evaluation from sources outside the group.

Production Blocking. Reduced group and individual
performance is not limited to the effects of evaluation
apprehension. Production blocking has also been identified as
a major threat to the idea generating performance of groups
{Lamm & Trommsdorf, 1973). The exact process for how
production blocking reduces group performance has not been
identified, mostly due to lack of empirical inquiry, but
several explanaticns have been generated. Lamm and Trommsdorf
claim that production blocking occurs because individuals
working in a group are required to share all of the available
interaction time with the other members of the group. The
result is that each member gets only a fraction of the time
they would have 1f they were working alone. Qther

1

researchers, howeve:, c¢laim that time sharing i3 not a

probable cause for process loss because ideas taper cff
towards the <nd of the brainstorming session, leaving ample
time for interaction. Diehl and Stroebe (1987) propose that

thiey may Tovget

while group members ave waiting thelr btur:




)
their idea, bhecome distrvacted while lliztening %o otrsesr., oi
are nnable to generate new ideas whils Lolding ‘teir curl ot

nypothesis, Diehl and Stroehe caonductsd  ‘thelr fourth
experiment.
The fourth experiment (Diz2h! & Streoshe, 1227 uas

ol

designed to examine the production b

in groups Ty using an elaborate system ¢f coclored lights *hat

T

indicated whec was talk

}a-

ng at any given time. Blocking was

-

manipulated by Informing *the subliects that they could only

talk when no lights were 11t (if lights were 1it other

subjects would be talking, t*thus simulating producticn

blocking), or that they were
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at will. Communicatior was manipulated by the presenc
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earphones that allowed subjects to hear the

The resuits of experiment four indicated that production

-

blocking had a significant negative affect on idea generation.

~

g
Mcre ideas weres produced when subjests could immediately
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zubjects Adid no* wver see 2ach other and could orly nhear the




communication of others in the communica*ion condliticn, the

()

application of these resul*s o a real group szituatlcn seem
limited.

An  alternative methaod for

G
)
)
p -

s
i
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blocking in group situations was provided in a follow-up trial
during Street's 1974 Nperime t. During the original
experiment 3 group member volunteered to record the responses
0of the group, but during the follow-up trial each member was
allowed to write down their own responses. Comparing the
results of the follow-up study to the original
showed a slight but nonsignificant perfcrmance improvement.
A potential benefit of allowing grou members to
brainstorm and record their own ideas as Street did in 1974 is
that a better understanding of the underlying processes of
production blocking may be developed. Specifically, the
interpretations that members forget their ideas, or that group
members cannot generate additional ideas while remembering an

idea they haven't presented can be tested. There iz merit tc

Street's method o©f reducing preduction blecking, but the

bt
»d
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[

mettod needs additional ref

The experimental resultsz concerning preduction blocking

presented above indicats that product.n  hlzooking i3
detrimental to group performance. Unfortunately, a ztudy Yas
act yvet hosn daroe st incorporates a production hlooh g
manipulation into an actual grongp scettivg. ERMthough Szt

: N W R 2e emmae A oamey YL 3 oA s . .- e Y e -1
did semp'ay this manipulation on a few groups Juring a follow-
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up study, a confound was introduced through his manipulation.
By allowing all members of the greup %o record their own 18=2u=
the group size was actually increased *toc three preducing
members, whereas during the Xperiment, one of the three
subjects acted as the recorder, all but removing them from the
brainstorming experience {in the reviews of Diehl & Stroebe,
1987 and Lamm & Trommsdorf 1973, the groups that maiched the
performance o0f the nominal groups had two members). The
present experiment used a production blocking manipulation,
similar to what Street used in his 1974 study, but mcdifed 2t

so that the performance of equal-sized brainstorming groups

couid be compared. This new manipulation resulted in a hetter
test of the production blocking interpretation that people
forget their ideas or are unable to generate additional ideas
while remembering an idea they haven't expressed. The seccnd

hypothesis is as follows.

m
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Hyp pothesis 7. UOUD3E a: . 0Wad o OWIlve el ideas
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cn individual brainstorming forms will generat~ more ideas

than those groups recording their ideas on a single group

foum,

Y - - - 1 —~ - - ~ R =

This hypotheszsis was based on the Ides that pooduction
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to develop additional ideas while holding an idea in thei:
short-term memory (Diehl! & Stroekbe 1987). TE O owryitiig

materials are provided and they record their iIdea as 1*

LY Yy o | P U T £ ... } AT . 3
- chance 0f the subiects forgettiang t
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becoming distracted is reduced and their short-term ..emcry is
freed to develop additicnal idesas {(Strzet 1374

Evaluation and production blocking have bheen showr t-
have an effect on the behavior of brainstorming subjects. " ..
there are also attitudinal =lements of brainstorming, such as
satizfaction, that should =21s¢ be sxamined. Although

satisfaction with brainstorming has heen infrequently measured

and reported in the brainstorming literature, i* is possibl=
to consider the relevant literature on job satisfaction, and

" 1.,

apply those findings to the "job" of bralinstorming.

Satisfaction. Job satisfaction became of interest to
psychologists as a vezult of the Hawthorne studies «f the
192C's. The results of the Hawthorne s*tudies showed that

wurx~r= nad attitudes toward the work they per
neasurement and understanding of those atititudes bhscars the

L

ocus of industrial psychologists. Soon after research 1nto

;oh satisfaction began the i{dea that a happy worker 1z =

productive worlayr was spawned. Thia notic Ted &
Jevelopment of numerous experiments designed to Jeteinmin- =
fact o1 fallacy L thabt desn. Zrayfield and Coorlief ooanTy
and Vesom (1964} evalvated *he svailanle sereszvch oo




tisfaction and performance and concluded that there was on!

a

8]

4

sYight positive correlation {.14) between satisfaction and

Y]

performance (YVroom. 196A4). BAlthough the correlations were

‘esearch continued into the satisfaction-performance

b1
low,

e

area, »ut with a new ideaz that performance may !ead to

ot

ing and those tasks that

¢ not woptain the characteristies as nonstimulating. Baird

[oN

thecrized that jobs that are stimulating lead to satisfaction
from good perfoyrmancs movessc than those Zobs that are not
stimulating, and tested this hypothesis in a field setting.
The results of "is ztudy we:» sppozite to his hypothesis and

B . b
for nonstimulat

In applying Baird's clazzific st o termio ot oiming Tenut

t appears *that brainstorming would b= a ronstimulating

because 1t has low levels of meaningfulnesns, Jetifiabliliiy,
and feedback. Because of the nenstimuiating naturs cf
Lrainstorming, pevic manos and zatizfaotlan o lel T
positivel: zo.oralated, and the f0770wing hypotheslc was




tJ
A

Hypothesis 3a. Satisfaction with the performance of

the group will be positively correlated with *he totz! number
of responses for each brainstorming task.
Support for the above hypothesis is alsc provided from

.

the brainstorming literature. Jablin (1981) conducted a

brainstorming experiment and found that low apprehensive
subjects were more satisfied with the performance of their
group than the high apprehensive subjects, with the
performance of the former being higher than the performance of
the latter.

The global measure of satisfaction considered how
satisfied the subjects were with the brainstorming task.

Although global satisfaction has not been a fregquent measure

in brainstorming experiments, a few studies have found that

-

subject satisfaction or enjoyment 1s diminished when
brainstorming under high levels of evaluation {Collaros &
Anderson, 1969; Maginn & Harris, 1980). The following

satisfaction hypothesis was generated.

ts performing under low levels
of evaluation wil enjoy the brainstorming task mocre than

t:

c3e 3ubk’ects performing under high l‘evels of

.

Previous research has found that subjects enjoy the

interaction that comes from workiung i a grou

R 3 FRN ~ o la e ~ 2 ) - ]
Rastinutti, & Cooper, 13°1; Cuvrran, 1662), and there iz aisc
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with nonstimulating jobs (Baivrd, 1976). 1In the prezent
experiment, groups performing under high levels of
blocking will have more group interaction Juring *h=
brainstorming process than those subjects in the low level of

production blocking, however, the performance of the latter

roup is expected to be higher, 1=ading to satisfaction fronm
good performance. Which group of <cubjects will be more

satisfied with the brainstorming experience will depend on
which aspect, performance or group interaction is more

~

' upe,

1—a

important to the subiects. Based on the findings of Ga
Bastinutti, and Cooper it is likely that group interaction
will be more important to braiiziormi.g groups than
performance, when interaction is high (high production
blocking). In thelr experiment the lower performing, Iu*

higher interacting groups, reported Yigher levels of

satisfaction with the brainstorming experience *han high
performing low interacting groups. Although the results of

Gallupe, Bastinutti, and Cooper iadicate that there i3 a main
effect for group interacticrn, *the levels of interaction were
quite different than those In the propes=d experiment. In

their experiment the subjects either interacted zz a group or

worked individually, lhowsvyer, In ‘'le pregent szperimsnt
subjects were :iInteracting at low cr high levels within =
group. Because zsubjects will always be interacting to saoms

degree, perfcrmances may hecome *he mors important factcor for

1
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interaction 1s at a .‘ow level.

Hrypcthesiz 3¢, Sublectz will e ooie Ry

the brainstorming experience when they are working under high

evaluation. Subkiects weorking under low levels cf proeduction
blocking will be more =zatisfied with *he lIralinst

Foe

experience when evaiuation ig Low compared %o when 17 g higt
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METHOD

Subijects

One hundred seventy-cne sublects from the Psychology 120

yo

subject pool participated in this expe.lment as part of a
class vweguirement. Prior to vurnning, suhiects were blocked
into same-gender, three person groups. The groups were

counterbalanced for condition and experimenter.

Design
A 2 X 2 bLetween-sublects factorial design was used to
compare the brainstorming performance of groups. The two

th
9]
+

actors were =2vailuation (high and low) and production blocking

{high and iow).

Independent Variables

Evaruaticon. Tvalustion apprshenzicn c¢rours any time
subiects feel thel sutputs may be evaluated or criticized.
Evaluation apprehension may result from a fea: of evalustion
from sources ingide or outside of fhe group. Evaiuvation Foom

sources outside the group wazs 4the niy form of evalustion

a
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of evaluation was manipulated My Iofcorming the subiechs X
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their individual performance would be compared with +tte
responses of other individuals. High evaluation subjects were
also told that they would be observed and videotaped during
the brainstorming sessicn {see Appendix A).

The low level of evaluation was manipulated by informing
the subjects only that their individual performance would be

compared with the responses other individuals {see Appendix

B).

Production Blocking. Production blocking has been

described as the unspoken group norm that only one person

-

=a

talks at a time {Lamm & Trommsdorf, 1973). The result of

production blocking is that other group members withhold *heir

.

deas or thoughts until! no one else is talking, at which time

t

o

ey express their idea. The high leve! producticn blocking

fi]
Q:

i

e given one brainstorming form on which to recor

~ ey G
SUroups W

their ideas. After they recorded their idea they expressed it

-+

o the group. A high level of production blocking crocurred in

this group situation because members w

[$H

re reqguived tc share

ot
-
y

s
[

forrm  an® take tuins recording their ideas. These
procedures enforced the turn-taking that is characteristic of
procduction Llocking,

Diehl and Stioeke (19877 t*heo:rize *hat production

1, S - - _ e eem ey . . ey L ; . Sl FU -
blocking may occur as groul members are waliting thel. *uyr o
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in light of new information, leading toc a reduction in number
of ideas presented. Based on this theory by Diehl and Stioebe
the low level production blocking manipulation was developed.

During brainstorming, low level production blocking
subjects were allowed to record their ideas on individuz!l
brainstorming forms. After they recorded treir Idez fthey
expressed that idea to the group. This procedure was intended
to reduce the adverse =ffects that result when subiects are
required to wait before expressing their ideas.

The 1low level roduction blorsking manipulation was
accomplished by providing al! gSrcup members with writing
materials on which to vecord their idezz. Tn this situation
group members were not reguired to wait their turn and could
record their 1dea asz 3oon as it occcurved. Immediately

recording their ideas was thought to facilitate brainstorming

Dependent Variakles

Several <dJdependent measurss ave nDeen 2mp

b} : .
3 ¥

Lrainstorming research with the predominant me=asure bheirng
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and the global measure of quality (Dieh! & Stroebe, 1937).

>

For this reason other subdimensicns of guality have been used
such as probability of implementatiorn, significance,
originality, and c¢reativity of the idea, and utility of
implementation.

Attitudinal measures have also Dbeen examined by
experimenters., Satisfaction with group performance was
measured by Maginn and EFarris, {13%80) and ¢Collaros and
Anderson (196%). Data for satisfaction measures have usualily
been gathered from self-report gquestionnaire items which asked
subjects how satisfied they were with their own and/cr their

roup’'s performance. One performance measure (guantity) and

O'h

two affective measures {satisfaction with indi<:idual and group
pevformancs and satisfartion with the brainstormin

experience) were usad in this experiment.

Pe: formance Measures. Quantity wzs based on the total

ng =ach

[N

.- s . PR A ey ey o PRSI, 3 .
number of ideas ‘that the group genwsrated  duy

Bffective Measures. Satisfacticn war z2ssessad by azilag

subjects *to indicate how satisfiied they; were with thas

-

- — i . PRI oy 2 -
brainstorming ezperience, and wit




Manipulation Checks
Tvaluation Level. Perceived eva.uation level @ wsa

assessed by asking subjects to respond to several items on *t-

guestionnaire (see Appendix C).

Production Blocking. The success f the producticn

Q

blaocking manipulation was assessed through several ilterms

I
QO
:

the gquestionnaire [s=ze Appendix C).

Brainstorming topics

Two multiple uses and cne ~onsequences task were used for

$2a
r

the experiment. For the practice trial subiects were aszke

12

C

.

generate ax -~any L.ses as possipis for a coathanger. For

~

rial

Rl

one subjects were presented with the +thumbs probhlem ard

P
th

o

a

r

rial *wo subjects w

[$)]

r2 asked to genevate multiple uses fcor a

1t

brick (see Appendix T).
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Subjects were escovied ints the 14 3 zated a3t vl
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tahle The experimanter el real the instructions for *hat

5] along on thely swn ooplies
{32e Apperdiz A).

Bfter the instiuctions wers read s rnpevimente: Ltved
if sveryane undeuztaod tre Yrzinstorming instructions The
sublnochts wer s tlen Fiven Yhe Siror oot topie oanl o raold
they had 5 minutezs ¢ Inotors Trey wgele raminted bl
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follow the rules of brainstorming threocughout the entire
experiment and wers reminded of the brainstorming rules prior
to each brainstorming trial. The experimenter then told the
group to begin. The experimenter remained in ithe room durin
the practice trial to answer questions and to ensure that the
subjects followed the experimental preocedures.

Upon completion of the practice session subjects were
allowed to ask gquestions about the brains*orming procedure.
They were then given the first topic and told they had 12

Y,

minutes to complete the brainstorming trial. They vere again

L

reminded to follow the rules of brainstorming. The seceond
trial was conducted the same as the first trial. The
experim-nter left the room during the trials only returning to

tell the group their time was up and to give them thei:r next

topic.
After subjects completed *Ye avuperimentzl sessinn *hey
were given the gquestionnaires. Upon completion ¢f the

questionnaires the subjects wers debriefad, thanked, and

ct study was conducted to determine the susoos o i
the maniyulations and tc determine whether 17 minuvte:r w=as

v e PR £ 3 £ b! [ U FERRO S
wnough time for completion o©f the brainstorming topioz.
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The procedures for the pilct study were I1denticoal o
tthcse cutlined above. Groups of three were used and they were

presented with the brainstorming topics. BAfter comp

¢

the hrainstorming trials the subjects were queried about how

the experiment might be improved and/or <

e
ot
I

ranged., Sub

were then debriefed, thanked, and dismissed.
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RESULTS
Before any hypotheses were tested, descriptive statistics

were calculated and examined in order to determine if there
Wwere any major deviaticns from normality. Pased on the
analyses it was determined that no data *‘ransformaticns were
required. Another procedure that was employed during Zata
analyses was one suggested by Anderson and Ager, {1i878) toc
ensure the use of the correct error term for nested designs.
Since the design of this experiment had individuals nested

within groups and groups nested within conditions, the use of

te f

U}
@)
)

an individual-level error term would be inappropri

-

'h

those measures that require averaging the individual respenses

in

tc derive a group-level response. The specifiz procedure used
during analysis of all group-level responses that were derived

from individual-leve! responses was to nest the individuals

within grcups. The program used a nested and an unneztad
error term for separate analyses. If the resul*s tha®t used

the unnested error term were not signifizant, then the nest=23
error term and its results were used. For the sake ¢
7, the nested error term was used for all subseguent

k]

analyses. For a more detailed description see Anderscr and




Manipulation Chescks

All manipulatiocn checks were perfeocrmed using the analysis

of variance (ANCVA) design.

- 1T g - . * - \ Fy £ 3 - e e
Evaluation Aporehension. Response to four cof the six

questions assessing evaluation apprehension were signl

in the desired direction. When subjects were asked: "To wha*

extent did you feel your individual performance was being

evaluated during the experiment?" thels diffasrences were
significant with F(1, 56) = 22.8%, p < .021. 7The means for

the high and low evaluation subjects were 4.46 and 3.173,

tion: "To what

Jue

~
at

3]

respectively, on a seven-point sca

extent did you feel your group': performance was being

evaluated during the superiment?" was 2l=c sigrificant (F(1,
56 = 9.81, p < .,0l). The means for the high and lou
evaluation subjectzs were 5.12 and 4.25, respectively. Wroon

subjects were asked how stressed they fel* ky the conditicns

. . - . : ) t 2o e e - - . - z - 1A -
5% the experiment their results were F(1, 56) = 12.19, p

were evaluated by other members of the group?" This .Lesulb:

showed no significant main or interacticr pf e o

demonstrating that subjects felt more evaluated Ly scouris:
B . Ly -

o

itside rather than from members
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Production Blocking. Nons c¢f the productior blccking

manipulation checks showed 2 3ignificant mweir effect for
production blocking, bu* the response to two items were in the
predicted direction. The failure cf the manipulation chacks

may be due to the nature of their content which was based upon

untested ideas for how or why producticn Zlocking cccurs., If
production blccking deoss not result in veduced performance

because of the untested ideas then the guestions will fail a:
manipulation check measures. Social desirakility may have

also been a factor with the responses the sub:
and will ke addressed ian the discussion section.

In defense of the production bloching rianipulations are
*he findings that 22.1 peveent =f +he zuh-“ecots responded that
they wunderstood the brainstcerming rules perfectly (1) or

most paerfectly (2). When asked if thev followed *the rules

of brainstorming 82.8 percent cf the subjects stated tha*t they

followed the hrainstorming rulessz always (1) ¢r almest always
(2). vhen asked tc what exten* they thought *hey chould not
tall while somecne else was talking, subjects respended in the
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(M = 4.¢ low production hlocking, M = 5.05 high)
Group Performance
Yigh evaluation was eupected to r-ouli I fewer id=as

bzlug generated. The results of the ANOVA:z failed to show
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2). In addition, scatterplots showed no signs of systematic
nonlinearity.

A significant sat action finding was that high levels
of production blocking were found to resul®t in higher levels
of satisfaction with perscnal perfovmance [T(1, T£) = .1, ¢
< .01). Explanations for this finding will be addressesd in

the discussion section.

Task Enjoyment

Low-level evaluation zcubiects wers expected to enjoy the
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two-way ANOVA was performed using subject responses from a

question which had subjects indicate to what extent they

enjoyed the brainstorming task. Subjects responded favorably

to the brainstorming task at approximately one pocin*t abovs the
midpoint (M = 5.0 low and ¥ = 5.1 high 2valuation). The

results of the TINOVE, Thowever, failz=d to support the

-3 . 2 - - .- 1,
Although noc main effects existed in vzgard to task

enjoyment, there was a significant cressover interaction {(F(.,

(9]

)

- 4 o ~AeD -yl L2 q
£) = 4.88, p < .CT%). This interaction wil

®
[}
n
D
[o R
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[

e addr

the discussion section.

Satisfaction With *he Brainstorming Exzper

3 - .. K 1 : PR R R . -, . PO A | -
High level prcduction blocking subjects were expect=2 ‘¢

be mor= satisfied with the brainstocrming 2upeviernce




regardless of the level of evaluation.

blocking subjects were expected to he

-
sl

Low produc

nore satis

brainstorming experience when evaluation w

when 1t was high.

following item: "Without considering

This hypothesis

was

tested

I
1

s

- el

w.‘l»

your group, to what extent were ycu satisfiiled with “he ov

group experience?”" Results of the ANQVA failed *o s

hypothesis (F(1, 56) = 2.29, ns). I

4
[

5]

-
L

interest:

that the means for the response teo this question were

to the hypothesized direction.

o
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DISCUSSION
Evaluation Apprehension
Cne of the major £indings of this study is that

jay
]

svaluation from sources outside the group s nro adverse
2ffect on the performance of brainstorming groups. Tnooa
similar experiment, Maginn and Earris {198C} found that

evaluation from external sources had no adverse effect on

individual performance. One of the major problems with their

ct
4§}
L

study, however, was that they did not measure how evalua
-
the subjects felt and therefore did not know if evaluzation

levels were different across the two evaluatien cenditions.

‘ng manipulations similar to these of Maginn and Harris

[
&
e

{1980}, Diehl and Stroebe (1987) found that evaluation from

"

socurces outside the group did adversely affect the performance
of brainstorming individuals as well as groups. The present
experiment used manipulaticons similar to those c¢f Diehl and
Stroebe, but found that evaluation levels did aot
significantly reduce the performance of brainstorming greoups.

1 -

he low and high evaluaticn groups

o
¥

In fact, the performance of

was viztually identical! across both evaluation levels.
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of subject performance under each of th= svaluation conditions

was then examinsd to s=e 1f any per

-~} - hl . - 3 A 4 N A —_ - - + -

apprehension the sulbiects felt. It I35 rIresazonably zaliz t:
.2 L 2 1 “, - FR P

conclude from +*the manipulatiocon «checkz that there were

K 2 . B i T o b D cm F o miwr v e o medk 2 3ok
differences in feelings of evaluatlion from sources cutzides the

group. In comparison with 1low evaluation groups, hkigh

: v vy bl fam Tt e Wd e e T ey T £ S I . D
evaluation groups reported Zseliny nigher l2vels of {odlridusl
and group perforrencs evaluation, and reported higher levels

. ., 4 -
from sources outside the group than from memkers within their
group.

Thers are gevera. pogsible  explanationz  why  the

evaluation results of this experiment wsre lnconsistent with

. T 3 3 Py =1 - P o L R
condition 4did nct =zperience =ncugh evaluatlon apprzhenzion
3 + M PO .o -1 ~ hi .~ M
Although manipulation checks showed that the evalustlcon leve
s el . e T Y armel T mrr omera Ay b - v ' 3 vl
experienced by the higl and low evaluation groups differesd

significantly, evaluation way not have reached 3 high encugh
level i: the higl evaluatlion  oondition

LS -
. PIDY cone Liga

performance differences bhetween the two evaluation

- PN el N £ .- T T A A M - r—— -1
The mes: response fs5r how wvaluatsd o I3h :valls ;
o “ 2 - P - 4 N Lo e B - LR O
subjects felt was 1.4F€ y seven-point scale, but 1t nay be

. : Al . B 2
that 'he minfrum eyaluatlon arprehendon Phoesetat 3 ong 13 n e
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Production blocking manipulation checks were includ=d not
just to check the success cof the manipulation, hut zlso
help understand the mechanisms of production blecking.

. . A .. e
Interestingly, there were no siganificant differences ety

h N

low and high production blocking groups on the manipulaticon

. £ ~ 7. . PN r N -~ < e
ifically, thers were no significant

14
Q

check items. Sp
differences between subjects when they were asked:

{a) if they had enough time to brainstorm

~
o

~
}..J
rh

they were hindered by taking turns

.~
O
N

[o83]

they expearienced fime

ot

—~
Q.
~—

P

1f they felt that they should no! talk «iile someone

b}

Ting, o

[

D
)4
0
]
=
p]
8]
[

a

{e) how many ideas they forgot.

©v

Tt must  he pointed cut, however, that the above

manipulation checks may have been affected by =social

degirability or response sets possibly resulting in less than
accurate self-report ratings. It iz easy tc understand that

subiects would not want to respond truthfully to Ztems tha
would reflect negatively on them or their performance.

Ccnsider, for example, the question asking suljects to

indicate how mary ideas they forget while brainztornming. How
would -~ulifects %e able *o accuvztoly svewtoor Loy many 14eas
ttey forgot 1€ they forgoe* thoze ideas? If the subjects did
rememker how many Ideas they forget, wol rhes owant
accurately vepout Lol mation that would expose negative




information about themselves? Probably anct, and for the

1

-~ <o <] < 4 Y v Y - Y. p - -
reasor above it i3 difficult to rule cutr the nction of

V3
6}

subjects forgetting ideas as a potential reascon for the
»erformance loss of high production blocking greups. TFTuture
replications of this experiment should include an alternative
to self report measures to determine how many ideas subjects
forget during brainstorming.

Ancther possible mechanism for how preduction blocking
cccurs was examined by using self-report responses. According
to Lamm and Trommsdorf (1973) production blocking may osccour
because group members must share the available interaction

time with other group members. Other researchers have refuted

this notion by showing that ideas taper off towards the end of

+

t

A

e session leaving ample time for expressing ide

»
0
in

self-report measures of this experiment indicate *hat =11

ubjects felt they had ample time *o complete the

[

brainstorming task and felt no significant amount of time

pressure during the experiment. This suggests that time
sharing did not decrease perfcrmance in high proéuction

bhlocking groups.
Forgetting ideas provides a good explanation for the
performance differences between the high and low production

1 a3
v

blocking groups. It is, haowever, i

£
[

=1
-
o
2
1.
]
By
-
V.
‘
P!
-

:,«-,11- N
et v (SRR 4

high production blcocking subies*s would fcorget so many ifezs
znd fail to remember ov report them., TTith thios 1o omind, Ot
appears that production bhlocking may result from =2 varlsety of




(%Y

Wa

N

factors, as Diehl and Stroebe {1887

roduction blocking may work. Az members ars walting for
- P =
brainstorming form tu write their idea, they are reguirad t-

hold their idea in their shor:t term memory zand their

[
@
al

generation is temporarily halted until after they record their
idea. Only after the idea is recorded can they resume
brainstorming. The time lag between recording the idea =and
resuming brainstcrming was greater for the high production

blocking subjects and their effective brainstorming time was

I
O

4

therefore less than the low production klocking subiects.

|8

atisfaction h:

¥
-

o+
2

>
@
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potheses w uppecrted by the

T

e

197]

results of this experiment. Satisfaction with the performance

of the group was not correlatad with the perfsimance of the

group. Low evaluation subjects did not enjoy the
brainstorming task more than high evaluaticn zukiects Ne
differences in satisfaction with the brainstorming experiencs

were found.

b
]
+

deserve munticon. An interaction was found involiving sublect
znjoyment ©f the brainstorming task. Low level evaluation

1 S e . ey vy em e - - , S} b I - < o~ o e A
subiects rzported that they enjoyed *he hrainstorming *tash

- - 1 . - . I 3 - | SR v ~
mere when they were under high (M = 5.3) rathey than 1oy




~

(M = 4.8) production bleccking, while high evaluation sub ecis

under low (M = 5.4) rather than high (M =4.%) production
blocking. From these vresults, one cat speculate that

evasuation lesvel moderates the sallient features that =zubs :zots
attend to during brainstorming. For evample, when evaluati-=-
is low, subjects experiencing high production blocking are

interacting more with the group and this interaction becomes

the salient feature for task enjoyment. When evaliuvaticn is
high, perfcrmance becomes the salient feature £or tazk

enjoyment. In this condition high performing groups {low
producticn blocking) should report higher levels of task

enjoyment.

The other finding of interest is ‘that high production
blocking subjects reported being more satisfied with their

perscnal performance evan though thelr group ne;fo;mance was

lower. Thiz findirg may he tied %o the subiects heing able
to more easily comwmpare their DETIONG L “rainstorming
- & =

performance with other group member's perfcrmance con the
common brainstorming form. Low preducitisn hlocking subjects,
on the other thand, used individual formz which rmade

E omervnmm e e emma AL EET maT b b e Tt 30 e a b Y
LOoYTAY oo OO Rrisons QiITIcUuLn To oLl disdieecly.

Limitations and Directions for Futurs Resezarch

The results of this experirwent cleavly support the id=22
trhat oducticn hloating, morece *han evaluation, ~xoount - fs




o} in brainstormin roups. There are severzal
roccess loss in brainstormi Th !

-+
b
D
4/
[o N
B
O
o
T
b
9
jN
3
[
i
m
9
I9)

limitations to this study, however, tha
First off, there is the issue of geners
results. The experiment took place in a lakoratory setting,

. e . \
s that had minimal relevance to the

9]

used brainstorming topi:

1

subject

N

in

-1 2 33 L0 oy ~
, an us=4 a very homogenous. It is diffioult by

determine what effect each ¢f the above factors had on the
results without further research, but future experiments
should focus on expanding these findings.

Another limitaticn is the nature of the groups used in
the study. The groups used in this experiment are considered
concocted groups, {McGrath, 1284) and many of the processes
that occurred with those subjects would probably not coour
with natural groups found in organizations. Natural groups

would also have <characteristics, noct found in conccoccted

findings Research conducted in fie=ld z2tiings «ould czzily
determine the entant ~F +Wi=- Timitation

experiment ., The wmajority of the brainstorming =uperiments
have used groups ¢of four or mere Very few rezearchers have
used groups as 1ittls az thiee, Tt olsm oaulte pooolilnle flat

production blocking gets wecrse as group L1ze lncreaszes, ant
= &

that the effects of

L
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production blocking were meore easi
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minimized by the small number of zubjects used In thisz

ezperiment. Troreozaich with Targer gureours v T2 be o sonduero
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to determine if production blcocking can be minimized in lar
groups as well.
The results of this experiment demonstrate that Zigh and

low levels of preduction blocking can be manipu

alsc work to expand the genevalizability of thezs regults *z
settings outside the lab, using topics of relevance to the
brainstormers, and include several types of groups.
Researchers wishing to conduct additional vesearch cn this

topic in applied settings should be wel
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Appencdiz A

Low Evaluatior, Low Production 2locking Instructions

o

Welcome to the brainstorming exg Thic supevi
was designed %5 examine the VOﬂma“;,atlo prccess e
groups during brainsto :mi“g During tne :ex» nIur your gLiup
will be using the brainstorming technique to come up with as
many ideas as possible ftc two p::w.:ms. The bra'nstooming
*echn;que has four basic rulesz that muszst b2 fsllow=d The

rules are;

-7

1) Generate as many ideas as possible.

-
H

2) Build on your own ideas as well as those of octher
group members.

-

oy
Q

Are there an uesticns about the rules of braianstorming
1

You will have one practice b:ainstorming trial ¢ allow

u to become familiar with brainstorming procedures, f-llcowed
by two additional brainstorming trials. You will be given &
minutes for the practice session and 12 minutes for =ach cf

the two subsequent trials.

The ideas that each ¢f you generates *oday will b
compared with the responses of individuals workiag alon=
When I signal you to hegin braiaostorrmiig, as sccn as an
idea occurs to you write it on the brainstoirming form and
inform tr oup. After you have recorded your idea continuz
1 -
»

Upen completion ol vlills ainstorming expETImer o rou o will
bhe asked *to complets a2 shert qussticonnzics conterring rour
reacticns to this experiment.

< - o L v T~ N S

Are there any questions amout the  lhrainstorming

procedurss?




Low Evaluatiocn, Figh Productiaon Tlecking Iostruzticon:
Welcome £o th alzshtazming cupeviment. Thisz suzperviment
was designed i communication process used by
T~

groups during by c: During the nex

will be using the b 1ﬁstoLm;1g Le~hnique to come Wi
many ideas as - i%l=z to *wo problems. The brainstorming
techniqgus has four basic rules that must be followed. The

rules are;

1) Generate as many iZezs as possible
2) Build on your own ideas as well as those cf osther
group memhers,

Ay
S~
+3
D
L
l, ¥}
o
(e
)]
r
ot
'
(1]
04
()]
(U]
6]
bt
o]
£
O
\T’
(D
14
W
ot
]
(‘1’
D
U
(1]
-+
ot
®
o

4} Critizism o©f your own or the ideas ~f others is
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Are there any guestions about the rules ¢ hrainstorming

You will have one prant:ca brainstcrming trial to allow
you to become familiar with brainstorming proc.dures, followed
by two additional brainstorming trials. You will be given 5

minutes for *he practice session and 12 minutes for each of
t“e two additional trials.

The ideas that each of you generates today will Le
compared with the responses ¢f individuzals working aione.
When I signal you to begin br 300n as an
idea occurs to you write 1%t on i 7 form anl
inform the group. If scmecne el3ze i riing ar £a on tre
rainstorming form you mus* wait unti! *hsr have ~omplat=’
writing theil idea and have passed the form to you before ycu
tell the group your idea. It is absolutelv necezsary that you
wait until yeu have *he Trainstormi foim 2o 3y hol n
before sharing yeur idesz a
cerson must Z:CQ:J only * a
one elses. After you
vralnstorming.

pOn Iy

T .
he asked to comp;ete a
reacticons to flig =lpeliment.
Are *heres any questions =heout ths  brainsterming

avmradare:
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High Evaluation, Low Productior 3locking Instructiosnc
Welcome ¢ Imin eriment. This ezperiment

o}
was designed to ex
groups during br
will be using the brai
many ideas as possible b Y
technique has four basi: rules that must be £o!lowed. The
rules are;

1) Generate as many ideas as pcssible.

2) Build on your own ideas as well as thass of other
Group memhers.
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prainstorming trial to allow
storming provadures, followed
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ing trials. You will be given
3 each
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observing your group
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High Evaluation, High Production Bloching Insztructions

Welccome to the brainstcrmiﬂg experiment. This
was designed to examine the communication proces
groups during b:ajnstormiug. During *he mext houy
will be using the brainstcrming techniqus tc come
many icdeas as possible to two problems. qu brains ir
beghnique has fouL basic rules that must he £ollowed. The

ru.es are;

group members.

You will have one

7o tc become familiar
by two additicnal hrai
minutes ‘or the praﬂtl
the two following trials.

The ideas th
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compared with the responses of an individual! working zlone.
To facilitate this comparison, your brainoterming sezaslion will
be videotaped and *he tape used for evaluating your individuz:
per‘ovwanﬂe In addition to the videotaping, therse are people
observing yocur grcup from behind the windeow and codirng the
dialogue during braianstorming.

Viren I signa. you to begin brainstorming, as soon as an

idea occur to you write 1t on the Torsinsto: g for™m and
inform the group. If someone else is reccording an 1423 on the
brainstorming form you must wait until *hey have ~mpletea
writing their idea and have passed the form t< you bRefore you
tell *the group your idea. It iz abzolutely . v orhat v
wailt unti! you have tke brainstormingy form in your pessession
before sharing your Idea with the group. 2iditionally, each
person must vecord v tho Ideas Lttt they ,ene*a“» and na:
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Upon completion of thi st g experiment you will
be asked *no complete = S uectisnnaire concerning your
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Thumbs problem

Although HI.ls I3 uniile’ 13
happen if everyons born a ra
thumb on each hizud. Trhe exi Xe
the present thumbs, hut weuld b

th= hand. They would bhend
present one does.

For your brain
determine what bene
peop.e start having
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Arpendix 7

Evaluation level

How many ideas did you withhold from the group?
ideas
Te what extent did you Ieel your individual pericimance was
being evaluated during the experiment?
1 2 3 4 5 2 7

1 2 P - 1 vy oy A~ e R cgny e
To what extent did you fzel your Ideas were
1 ) :
other members cf the ¢greoup durinag the

t

N
(W)
o>
6]

not at azll

To what extent did you £
evaiuated <uring

1 2 3 4 o
not at all
To what extaent were you uncornfaortable ahou
of your own ideas after thi: =saperiment?
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very
uncemfortabl e
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Production Blocking
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very much

How much time pressure did you feel hile werking on the
brainsteormin ask?

(i}

1 2 3 4 5 6 7
none at all very much

To what extent did you feel tha* youo ztould net tallt while
someone else was talking?

i
e
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1 2

b

not at all very much




Please
present

-
-

P
i

e

n¢

=

C

o
t

rd
hem

Appendix D

BRAINSTORMING RECORDING FORM

P

ideas on *this
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~ 7 AL e maay - ek
the bhlank or by circling the number *hat best reflects your
response.
1. To what extent did you understand the rules for
brainstorming?

1 2 3 4 5 5 7
understocd did not
them understand
perfectly them at all
2. To what extent did you follow the rules of brainstorming
during today's brainstorming session?

1 2 3 4 5 6 7
followed did not
them follow
always them a*

all

3. What were you told would become of the idezz your group
generated?
4, Before today's exzperiment, how many times had you
brainstormed in a group?

times
5. How many ideas did yoo Forget while waiting foo your turn
to speak?

idaaz
6. How many ideas i yoo withhold flron the grouph

id=as
7. Were you acguaintcd wi'h any of ‘e otliel members ocf the

group?

S

Ye

no




2. To what extent would you like to worht with these zams
group memb rs again?

1 2 3 4 = : ”
not at all very rouar

9. To what extent did you feel your individual performarnce
was being evaluated during the experiment?

1 2 3 4 ! 6 7

not at all very much
10 To what extent did ycu have enough time tc express a.l of

h 2 3 4 5 6 7
had enocugh did uct
time have encugnh

time
il. To what extent did you feel it was important to focus
your attentiecn on the bhrainstormiag tazik?

1 2 3 4 5 € 7

not important very
important

12. Toc what extent did you feel 1% was Important tc focus
your attention o zocial activities not r=lated tc the
brainstorming task?

bl 2 3 4 3 ) 7

not important

13. Ta what eutent was your idea generation hindered by
waiting for ycur turn *c =zpeak?

1 - 2
2 2

i~
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™

1
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14. To what extert 4id you £eel your idezs were Leing
evaluated by =other members of +the grcocup during the
brainstorming session?

1 2 3 4 = z 7
not at all very mush
15. Without consicdering the performance ol you or yeour group,
to what extent were you satisfied with the overall grour
=a

sperience?

1

ro
w
K
wm
(3

1

very very
dissatisfied satisfied

16. To what extent were you =zz*izfied with your p=rsonal
performance during this brainstorming experiment?

1 2 3 4 5 8 7
very very
dissatisfied satisfied

17. To what exten* were you
your group during this brains
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1 2 3 4 3 6 7
very A= DA
K R TR 35 - K c2
Closacidlilisw satisfied
+ % - 1 ~ . e
Liie prainstorming

18 Ts what extent were you interested in
+
ta

[
N
w
ta
w
o

1

noct very
interasted Intarant g
1¢. Compared %tc other groups who participated ian *hi:z
experiment, estimate heow well you *hink your greoup perfs:oe’
relative to the others?

1 2 3 4 2 £ 7
much worse AT
than average than




e

20. To what extent did vou feel your creup's performance wa:z
being evaluated during “he =xperiment?

1 2 3 4 5 6 7
not at all very much
21, To what extent wera you uncaomfcrtable about the intendeld
use of your own ideas after this ezperimzn?

T g 3 Z 5 £ 7
very very
uncomfortakle comfortable

22. To what extent did

o
9
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~ 2
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¢
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J

_ \ e e e
not at all el much

23. Hew much time pressure did you feel while working on the
brainstorming task?

1 2 3 2 r r ”
nene at all very much

24. To what extent did you feel that you should not tailk
else S

while somecne talking?

1 2 3 4 ) 5 7

not at all very much
g To what extent did you Ieel L the conditions of
the experiment?
1 2 2 4 z g 7
not stressed very
streczed
When you have completed this questionnaire, please turn it
over and sit quietly. I will return o delrief vour group
when all memhers of your group have comp.eted tke

gquestionnalire.
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Debriefing for
Understanding group processes during brainstorming

Today's experiment was designed to determine how
brainstorming can be improved when used by groups. Tileviouo
research has shown that groups are routinely outperfcrmed ty
irdividuals while working on a brainstorming task. The lower
performance of groups is tied to several processes that occur
while working in a group situation. For this experiment I was
trying to isolate some of those processes to determine how aud
if they affect the performance of groups.

Your participation in this brainstorming experiment i3
appreciated by all the researchers involved. The information
gained from your participation in this experiment will expand
our knowledge of the group processes that ocecur during
brainstorming and other group tasks. If you are interested in
learning more about group processes, the follnowing teztbook
references are included for your perusal.

Psychology 120 Textbook References:

Introduction to Psycholicgy (1990 - 10th Editiomn). By
Atkinson, Atkinson, Smith, and Bem. San Diego, CA: Harcourt
Brace Jovanovich. (Spence). pp. 724-726

Psychology (1991). By Lefton. Boston, MA: Allyn & Bacon.
(Proctor). pp. 602-604

Psychology (1989 - 2nd edition). By Myers. New York: Worth
Publications. (Donnelly, Dunlap, Nicholas). pp. 565-566

Psycheology (1990). By Sdorow. Dubuque, IA: Wm. C. Brown.
{(Nairne). pg. 624, and pp. 629-632

Psychology (1992 - 2nd Edition). By Wieten. Belmont, CA:
Brooks & Cole. {Mrouioli) pp. 606-601°

Psychology: Science, Behavior, and Life (1991 - 2nd Edition).
By Crooks & Stein. Ft Worth, TX: Holt, Rinehart, £ Wicston.
(Kelly). pg. 666, and pp. 709-712.

Other references:

Lamm, ., & Trommsde: £, G., {1973). COCroup versuz ! 3ividual
performance on tasks requiring ideational proficiency
(brainstorming). European Journa. o7 Scocial Poyeclhiolege,

3, 361-287.




Taylor, D. W., Berry, P. C., & Block, C. H
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group participation when bLroinsioraling
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