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ABSTRACT

Group diversity and group size were manipulated in a
laboratory experiment for their influence on the quantity
and quality of creative performance. Student subjects were
preselected to high and low diverse groups and were |
randomly assigned to dyads, four-person groups, oOr
individual work. The task was the identification of
unusual uses for three common objects. The quantity
criterion was the number of non-duplicate uses produced by
each group. The quality criterion was the extent to which
the uses identified were unusual for the whole sample. The
prediction that dyads would demonstrate the greatest
creative performance was generally not supported. With
respect to the number of ideas produced, members performing
independently in nominal groups had the greatest output
with members in dyads outperforming members in four-person
groups. The quantity of creative performance was found to
be negatively related to group size. In the quality of
creative performance there was no difference found between
subjects participating in dyads as compared to four-person
groups. Subjects performing independently in nominal
groups outperformed members in the participating groups.
The quality of creative performance was not found to be

related to group size but was found to be negatively
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related to interpersonal interaction in the group.
Contrary to the prediction that dyads would show the
greatest influence of diversity, no diversity influence was
found in the performance of either the dyad or four-person
group members. A strong, positive diversity influence was
found to be in the performance of nominal-group subjects.
The diversity influence was suggested to be overwhelmed by
other influences experienced by members interacting in
groups. Explanation for the unpredicted results explored a
number of "group effects" as intervening variables between
group size and performance. It was concluded that the most
likely group effects influencing the quantity and quality
of creative performance were, respectively, social loafing

and social facilitation.
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CHAPTER 1
INTRODUCTION

Organizations owe their birth and growth to the
development of successful innovations. South of San
Francisco, an area called Silicon Valley is famous for the
number of companies that have come into existence because
of product innovations created with a silicon chip. 1In
high technology as in all industries, innovations can mean
new products, new services, improved marketing operations,
or process advances in manufacturing. Each innovation, as
it moves through the organization, requires the gathering
cf resources such as materials, time, and people. Here;
the emphasis is on the people: what might be called the
innovation group. Knight (1967), in his study of
innovation in organizations, noted that innovation gathers
people; ", . . a group of cohorts is often present, groups
of mutual interest formed to create change" (p. 489). A
highly talented team of engineers, technicians, and model
builders--working out of a shed--was the "skunkworks"
behind the truly innovative development found by James

Brian Quinn (1979, p. 28). Successful innovations mean
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that the organization must anticipate the coming of
something new, original, even unique. Creativity is
required. People with diverse viewpoints must interact,
resulting not only in original ideas that define and
initiate the innovation, but in thousands of incremental
ideas, propelling the innovation through the organization.
The major source of creative ideas must be the innovation
group.

But creative performance and imaginative innovations
have been found lacking in U.S. corporations. This lack
has been reported as severe in the consumer electronics
industry, which is most dependent on innovation. In a
study that measured innovation success by patent activity
in color television, Sciberras (1982, p. 587) reported that
U.S. companies accounted for less than 50 percent of U.S.
patents from 1963 to.1977. Abernathy (1982, p. 36), the
watchdog of U.S. technological innovation, looked at
consumer electronics and stated that from 1953 to 1973, the
decline of technology was due to the U.S.’ ". . . relying
more.on existing technology by shifting technological
application while relying less on radical innovations."

A recent article in Business Week (Smith, 1985)
gives evidence that for some companies, the creativity

problem is being recognized. The cover story lists
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corporate giants, such as IBM, AT&T, GE, and Mead
Corporation, that are bringing in consultants to show them
how to generate creative ideas. But the recognition of
innovation decline together with créativity training
classes is not enough. The key to the problem is
production of ideas within an innovation group. The
purpose of the present research is to better understand the

production of creative ideas in groups.

Three Areas of Interest

Three areas are reviewed: creativity, in terms of
mental creative process and the generation of ideas; the
group situation, in terms of the effects of group process
and differences in performance due to group size; and
diversity, in terms of the number of orientations
introduced by members of a group to a given challenge. The
dependent variable is creative performance in the
production of creative ideas. The independent variables
studied for their influence on creative performance are

group effects, group size, and diversity in the group.

Organization of the Dissertation
Chapter 2: Review of the Literature. This chapter
reviews the literature for definitions, theory, and

research that cover the background areas for the major
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variables. Of particular interest are the many studies of
idea generation in groups that used a process called
brainstorming. While the intent of many of these studies
was to disprove the brainstorming concept, the sheer number
of studies provides a field of literature waiting to be
mined.

Chapter 3: Development of the Theory and the
Statement of the Propositions. This chapter first presents
a model depicting the relationships between the major
variables and then, by drawing on the pertinent concepts
and ideas from the literature review, develops the theory
that establishes and supports each relationship. The
development of the theory concludes with the propositions
that are to be tested.

Chapter 4: Design and Methods for Data Collection. 1In
this chapter is found the description of the design and
methods for data collection to test the propositions,
including a discussion of the process for subject
recruitment, the diversity determination for group
assignment, and the procedure for the laboratory study.

Chapter 5: Data Analysis and Results. The analyses
of data gathered from the laboratory study and the
questionnaires for the main effects are presented.

Problems in methodology are addressed and reconciled. The
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results are presenﬁed with appropriate statistical
analyses.

Chapter 6: Discussion and Explanation of Results.

This chapter discusses the results of the main effects for
supporting or not supporting the propositions and offers
explanation for unpredicted results. Social loafing is
introduced as a possible explanation. The effects of
diversity were found to be present, but not in the manner
predicted. Interaction between the main effects is
covered.

Chapter 7: Limitations, Recommendations,
Contributions, and Implications for Further Research.
Limitations to the generalization of the findings of the
present research are explained. A recommendation is
offered with a practical application for idea generation in
organizational groups. Contributions of the research
effort are listed and implications for further research are

offered.
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CHAPTER 2

REVIEW OF THE LITERATURE

Part 1 Creativity

While there is a considerable volume of literature
addressing the subject of creativity, the amount of
research and the number of articles have done little to
make the concept easier to define. Davis (1973, p. 15)
approached this problem by stating, "We will define . . .

a creative idea as a new combination of ideas. Such a
definition is not original; it is in fact the most common
among hundreds of definitions." Davis was not the first to
struggle with the definition of creativity. Taylor (1964a,
P. 7), in his introduction to a collection of papers from
the first three Utah creativity conferences, recognized the
diversity of the contributions by stating, "It is clear
that no single definition has been prepared that suits all
workers in the field. The authors urge researchers to
choose tentatively an existing definition of creativity, or
develop a definition of their own that will enable them to
move ahead in their work." For the present study of

creativity in organizations, the definition of creativity



21

combines two approaches: creativity as an individual

mental process, and creativity as a social experience.

Creativity Defined

Koestler (1964, p. 217) defined creativity as a
". . . bisociative process . . . a mental occurrence
simultaneously associated with two habitually incompatible
contexts . . . two hitherto separate frames of reference
which intersect in a common element. . . ." (resulting in a
new and unique idea). Haefele (1962, p.5) defined
creativity "as the ability to formulate new combinations
from two or more cohcepts already in the mind." Mental
process definitions emphasize the bringing or joining
together of existing ideas to form a new idea. Andrews
(1975, p. 117) added another dimension to the definition,
"the capacity for making remote associations that are
useful." "Useful" ideas imply an evaluative capacity,
which is provided by the thinker’s social context; Haefele
(1962, p. 148) defined creativity as the "ability to make
new combinations of social worth." This idea is nearly
echoed by Barron and Harrington (1981, p. 442): "A
socially recognized achievement in which there are novel
products." Stein (1975, p. 253) provided a more specific
social context when he defined creativity as "that process

which results in a novel work that is accepted as
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tenable, useful, or satisfying by a significant group of
others at some point in time." Joining the two approaches
results in the following definition:

Creativity is the individual mental process that

joins remote ideas into a new and unique idea

which is found tenable and useful within the

social context of the individual’s organization.
The joining of the two approaches provides a definition
needed for the investigation of the creativity of
individuals in organizations who are participating in

groups. The individual mental process that results in

creative ideas is, however, an extraordinary process.

The Individual Mental Process

Note that in the above definitions of creativity,
the emphasis is on the associative, or "bisociative,"
mental activity necessary for creative ideation to happen.
To better understand why associations are infrequent and
usually require stimulation, we turn to the theory of
Crutchfield. Crutchfield (1961, pp. 8,9) stated that when
gathering information, the process of perception "typically
involves a considerable amount of schématizing and
categorizing of the stimulus material" and that "one’s
conceptions tend to reflect and be channeled by preexisting
categorizations." To put it another way, perceptions are

channeled into memory locations based on established
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categories: As perceptions become loaded with more and
more complex stimuli, the filtering of perceptions for
memory storage becomes increasingly abstract. Crutchfield
(p. 8) explained that "the simplifying or stereotyping in
perception necessarily cuts the individual off from the
full reality of things," i.e., the more efficient the
memory operation becomes in reducing the mass of
perceptions to categories, the less likely is the joining
of ideas from different categories. Support for
Crutchfield’s (p. 7) theories was found in the functional
fixation experiments of Duncker (1945) and in the water jar
experiments of Luchins (1942).

Functional Fixation. Duncker (1945) researched the
hypothesis that the experienced use of an object fixes its
use for the future and inhibits consideration for other
uses, i.e., a "functional fixation." 1In one of Duncker’s
(p. 86) experiments subjects were asked to mount three
small candles on a wooden door. Among the objects
displayed on the table with the candles were some
thumbtacks and three small boxes.  The solution required
using the thumbtacks to mount the boxes as bases for the
candles. Duncker found that how the problem was presented
in the cues that were provided for the mental scanning

contributed to the problem solution. If the functional
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aspects of the objects were emphasized--for example,
the small boxes were found containing the thumbtacks
instead of being empty--the problem took longer tc solve.
Duncker’s experiment demonstrated that functional
categories became fixed memory patterns.

Mechanization. A similar finding was made by Luchins
(1942) for problem-solving methods. The effect was called
"mechanization" (p. 1), a mental set that occurs when the
same problem solving-method is automatically applied
despite the changes in the conditions surrounding the
problem. In his water jar experiment, subjects were given
a series of trials; each trial had three jars with
specified volumes, and the subject was asked to measure out
.a quantity of water. For example, a subject was given jars
of 27, 127, and 3 quarts and was asked to measure out a
94-quart quantity. After a number of trials with different
sets of jars, the average subject would find that one
method would always work (B-A-2C). When the quantity
requested needed only 2 jars for measuring, subjects
continued to use the learned 3-jar method. The convincing
evidence of mental set occurred when jars of 3, 64, and 29
quarts were provided and a 3-quart quantity requested; more
than half of the subjects continued to use the 3-jar

method.
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The functional fixation of Duncker (1945) and the

mechanization experiments of Luchins (1942) support
Crutchfield’s (1961) theory of memory and the formation of
mental or cognitive sets. To realize creative
combinations, Crutchfield (p. 5) stated that "effective
transformation or reorganization of the cognitive elements
must take place." This transformation and reorganization
would require a stimulation that would necessarily upset
the usual channeling of stimulus material into fixed
cognitive sets--even to the point of upsetting the
cognitive sets themselves--thus allowing the joining of

elements from across cognitive sets.

The Creative Thinking Process

The joiﬁing of idea elements from, or finding a common
element in, "two habitually incompatible contexts"
(Koestler 1964, p. 35) that results in a creative idea has
been recorded as the "Aha!" or "Eureka!" experience. There
is Poincare’s often quoted description: "Ideas rose in
clouds, I felt them collide until pairs interlocked . . .
making a stable combination that present themselves to
the mind in kind of a sudden illumination" (cited in Vernon
1970, p. 4). The "Eureka!" feeling has been described as a

"moment of insight" that is accompanied by the
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exhilaration, glow, and elation of the restructuring
"Aha!" experience (MacKinnon 1978, p. 191). The
flash-of-insight experience has been documented by Ghiselin
(1952) and Rosner and Apt (1970) after interviews with
persons of high creative output.

The illuminating experience has been considered central
to a more involved creative thinking process. The most
often cited process (e.g., Davis 1973, p. 15; Haefele 1962,
p. 12; Guilford 1967, p. 97; Arieti 1976, p. 15) is that of
Wallas (1926) presented here with elaborations by Haefele
(1962, p. 18).

PREPARATION: Perceiving, defining, and clarifying
the problem. Gathering the information.

INCUBATION: The wait after preparation.
Frustration. The period of unconscious activity
assumed to take place while the person is doing
something else.

ILLUMINATION: (Insight) The birth of the
clarifying idea, the thrill of the solution,
the "Aha!" or "BEureka!" experience.
VERIFICATION: The checking of the solution, the
development of the proof . . . of the valuable
thing given to the world, producing a piece of
work suitable for coemmunication.
In a more recent review of creative thinking processes,
Parnes, Noller and Biondi (1977, p. 17) looked at the
processes of Bruner, acquisition -> transformation ->

evaluation; Selye, true -> surprising =-> generalizing; and
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Guilford, contents =-> operations -> products. Parnes et
al. (1977) noted a recurrent "three-faceted" pattern in the
many processes, which he described as

observation --> manipulation =--> evaluation
sensory input meaningful purpose

In the Parnes model, an Y“observation" received through the
"sensory input" effects the memory framework. The
resulting "manipulation" of the memory process depends upon
the manner in which the information is presented. One
example of stimulation is found in personal, face-to-face

interaction.

Creativity- A Product of Effort or Chance?

The "Aha!" or flash of insight experience, commonly
found as part of the creative thinking process (e.q.,
MacKinnon, 1978), gives the impression that ideas occur
without conscious effort on the part of the creative
thinker. The unpredictability of serendipity ("the
discovering the unexpected when looking for something else"
[Crutchfield, 1961, p. 9]) contributes to the impression
that creative ideation is a mystical, random process that
is not subject to the efforts of the thinker. Creative
thinking, however, is not a mystical process that requires
no conscious effort; rather the drama and excitement of the

creative experience eclipse appreciation of the effort that
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goes into the creative thinking process. Crutchfield (p.
4) speaks of "the deep and sustained involvement which is
required for important creative activity . . ." and warns
that creative thinkers must work at maintaining an open
mental system; "avoiding early categorization and premature
closure of the cognitive processes. . . ." Baker, Siegman,
and Rubenstein (1967, p. 158) found that their
idea-generating groups spent considerable effort in another
part of the creative process, that is, information
gathering (e.g., visiting customers and attending
professiohal meetings and industrial fairs). Effort on a
corporate scale was found by Pelz and Munson (1982, p.
176), to increase as the company’s innovative process moved
from the borrowing and adapting of ideas to the development
of original ideas. Connor’s (1974, p. 3) definition of a
scientist having creative competence required (after
independence of thought) the ability to initiate: the
capability and readiness to take the first step, a trait
that takes considerable effort. Similar implications of
effort and hard work can be found in virtually all of the
writings on creativity, but effort is taken for granted and
the emphasis is placed on the creative experience. The
amount of effort in the creative process may well be an

important, but overlooked, factor in creativity.
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Idea Stimulation Through
Interpersonal Interaction

Interpersonal interaction is the reciprocal action or
effect resulting from the relations between persons. The
important part of interpersonal interaction is the
intellectual aspect, the mental stimulation that results
from a face-to-face reciprocal exchange. Research studies
specifically investigating interpersonal interaction and
creétivity are not easily found. However, studies have
suggested the importance of the interpersonal relationship
(Connor 1974; Pelz and Munson 1982), and some research
articles indirectly support a connection between
interpersonal interaction and creative performance (Peters
and Waterman 1982; Baker, Siegman, and Rubenstein 1967;
Kasperson 1978). A review of these studies follows.

After failing to find a strong relationship between the
scientific research competence of scientists and their
performance on a creative abilities test, Connor (1974, p.
4) considered as a possible intervening variable the nature
of the social and intellectual interaction among
scientists: "It seems likely that future investigations of
these phenomena would precfit by an examination of the
character of the interpersonal interaction in research

organizations."
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In a study of innovations that investigated time
periods as related to resource use, Pelz and Munson (1982,
p. 179) found that the innovation processes could be judged
for originality by the length of the time periods for
resource use. After this finding, they speculated on other
factors likely to be essential at the different originality
levels. The highly creative level will be distinguished by
"intense face-to-face interaction within the
organization . . . among managers, the information source,
and the workers who will implement the innovation and help
design it."

Peters and Waterman (1982, pp. 218-219), in their
search for excellent companies, found stimulating
"interaction" in a number of settings with "intense,
informal communications the norm."™ At 3M there were
"eunidless meetings, though few were scheduled . . . adding
up to the right people being in touch with one another very
‘regularly." At Exxon and Citibank, ". . . the intensity is
extraordinary . . . they make a presentation and then the
screaming and shouting would begin. . . . The flow is
free; everybody is involved." Peters and Waterman cite
these as examples of communication intensity where the
stimulation of ideas is facilitated by the face-to-face

interaction. Such within-group personal interaction is
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also implied in their descriptions of covert "skunkwork
operations . . . bands of eight and ten zealots off in the
corner" that are the source of major innovations.

Baker, Siegman, and Rubenstein (1967) observed "idea
generating groups" (IGG) for the manner and number of ideas
generated in five idea stimulating events. They reported
the percent of total idea production attributed to each
event: interaction with IGG members, 24 percent;
interaction with others, 17 percent; during company events
(customers, shows, or meetings), 14 percent; thinking by
self, 14 percent; reviewing company files and library
search, 16 percent. Although it was not Baker’s et al.
(1967) purpose to generate this finding, it can be
recognized that interaction with other persons accounted
for a major portion of the ideas (41 percent).

Another study that provides indirect support is that of
Kasperson (1978). A sample of scientists (n=65) were
classified as either creative or productive by their peers.
Kasperson (p. 691), found that the classification could also
be discriminated by the scientist’s information-gathering
habits. Creative scientists outscored other scientists in
measures that included people as a source of ideas.
Kasperson (p. 693) concluded "The creative scientist may be

searching for a stimulus that would precipitate the linkage
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of elements into new configurations . . . [and] the ability
of the scientist to be creative may be manifested in the
use of people as sources of information."

Thus the face~to-face interpersonal situation has been
identified as an essential part of the idea production
activity in the work of creative scientists, at the locus
of innovation in organizations, and in the idea generation
of "skunkworks" groups. The face-to-face situations
described can also be considered tb provide the
relationships an individual finds in a group of significant

others.

A Group of Significant Others--Stimulating?

Stein (1963) studied the effect of psychological and
sociological factors on the creativity of several hundred
research chemists in three large industrial research
organizations. Of these, 46 individual scientists were
interviewed and tested in greater detail. Against this
background of research is Stein’s (1974, p. 35) definition
of the "group of significant others" to whom the
potentially creative idea must be communicated: "A
formally or informally organized group of persons that has
the ability and expertise to evaluate developments in its
own field . . . the size and composition of the group may

vary . . . a small ’‘psych’ group or the larger group of
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authorities or experts attending exhibitions or
professional or scientific meetings."

Note, however, that Stein saw his group of
"significant others" as a group necessary for the social
validation of the creative idea, not as a source of
stimulation. The group as a source of idea stimulation has
the least satisfying support in the preceding literature
review. The question is, while interaction has been shown
to stimulate creativity on an individual, face-to-face
basis, will this stimulation be multiplied in a group
situation? An advertising executive named Osborn (1953, p.
154) believed so, and his concept of brainstorming is
discussed next in Part 2, The Group Situation. The
proponents of Operations Research believed that if the
members of the group were of diverse disciplines, i.e.,
diverse mental orientations, further stimulation would
result. The review of diversity literature follows, in

Part 3.

Part 2 The Group Situation

Definition of a Group

A group is generally thought of as an identifiable unit
consisting of members sharing a common interest.

Cartwright and Zander (1968, p. 46) emphasize that the
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definition of the group centers on the property of
interdependence, particularly the "form of interdependence
known as interaction." Hare (1976, p. 16) has defined
small groups as "any number of persons engaged in
interaction with each other . . . [when] each member has an
opportunity for face-to-face interaction with all of the
others." According to the discussion of face~-to-face
interaction in the preceding section, small groups, which
have face-to-face interaction, should have the greatest
potential for the stimulation leading to creative ideas.
This assumption, however, is countered by findings that
participation in the group also produces a number of other
effects that inhibit the production of ideas. Early
researchers, in explaining the inferior performance of
group members as compared to individuals, suggested the
existence of inhibiting group effects. "It appears more
likely that this difference . . . is due to inhibitory
tendencies elicited by the presence of other group members"
(Vroom et al., 1969, p. 91). "It was apparent that these
persons were inhibited simply by the presence of other
group members . . . group participation still contains
inhibitory influences that are not easily dissipated"
(Dunnette et al., 1963, p. 37).

Since these early suggestions that group effects were
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present and inhibited production of ideas, a number of
group effects have been found. Two review articles on
brainstorming are prominent here: Lamm and Trommsdorf
(1973) and Jablin and Seibold (1978). These two reviews
explore the reasons why members participating in
brainstorming groups in the production of creative ideas
were consistently outperformed by individuals brainstorming
alone. The review by Lamm and Trommsdorf (1973)
generalized the negative effects of the group into three
roles: the role of production blocking, the role of social
inhibition, and the role of cognitive uniformity. The
extensive review of Jablin and Seibold (1978, pp. 438-439)
summarized group effects into ten theoretical explanations:
(1) the fear of social chastisement, (2) cognitive inertia,
(3) production blocking, (4) failure to listen, (5)
mismanagement of time, (6) social facilitation, (7) oral
communication, (8) personal motivation, (9) nature of the
task, and (10) personality characteristics. Also pertinent
is the article by Bibb Latane (1981), which introduces the
theory of social impact. Latane (p. 345) explains how the
effects that influence individuals in the presence of
others are subject to the "increase in strength, immediacy,
and number of people who are the source of the influence .
« « " The application of social impact theory includes-

the group effects of conformity, social loafing, and stage
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effects of conformity, social loafing, and stage fright.
With these three articles as a guide, a review was made of
the literature that addressed behavioral differences
between an individual performing alone and an individual
performing as a member of a group.

Nominal-Real Group Definitions. 1In a review of studies
of brainstorming experiments it is important to clarify the
terms used to identify different group situations. In the
first experiment of this nature, Taylor et al. (1958, p.
26) explained that "After the experiment [was] completed,
those who actually worked alone [were] divided at random
into nominal groups." Thus, a "nominal" group is a number
of individuals working independently, whose performance is
summed for comparison to a "real" group. A "real" group
means a number of subjects participating and interacting
together in the performance of a task. It is also required
that nominal groups receive "appropriate modification" in
the scoring of responses. Just as a list of different
responses from a real group would contain no duplicates,
the individual output of nominal group members was to be
combined into a group list, and "each list was carefully
examined to make certain that no essentially similar item

appeared twice" (p. 32).
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The Group Effects

Social Inhibition. Defined as the withholding of idea
expression by an individual to a group because of the
fear of social chastisement (Jablin and Seibold 1978,
p. 340), social inhibition can also be said to be behavior
in anticipation of judgmental responses. The judgmental
attitude is learned at an early age (Torrance 1963, p.
124), and the overemphasis on judgment and the finding of a
right solution has been cited as one problem with education
(Whiting 1958, p. 15). Research in problem-solving groups
found evidence that quick judgments and premature solutions
prevented realization of more creative alternatives
(Hoffman and Maier 1964, p. 270). Others found that
critical judgments come in what Haefele (1962, p. 103)
called "killer phrases—-employed like arrows to shoot down
winning ideas" (Clark, 1958, p. 21; Raudsepp, 1981, p.
137). Osborn (1953, p. 84) aimed to counter the judgmental
attitude with his first rule for brainstorming: "Criticism
is ruled out. Adverse judgment of ideas must be withheld
until later." 1In spite of this basic instruction, early
brainstorming studies (Taylor et al., 1958; Dunnette et
al., 1963; Vroom, 1969) concluded that social inhibition
was still at work in the participating groups. Taylor et

al. (1958, p. 43) wrote: "An individual working in a group
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feels less free of possible criticism by others even when
such criticism is not expressed at the time than does the
individual working alone." Later evidence, however,
suggested that social inhibition may have been overstated
as a group effect.

Lamm and Trommsdorff (1973) looked into the results of
post-experiment questionnaires in research where social
inhibition was controlled through the presence of an
expert. As predicted, an inhibition effect was found in
the experimental groups (expert present), but the responses
from the control group (no expert present) held little
evidence of any social inhibition. Similar evidence of the
lack of social inhibition was reported for the
brainstorming study of Bouchard (1969). Lamm and
Trommsdorff (1973, p. 382) concluded} "The inferioritfuof
brainstorming groups relative to individuals is less
attributable to soccial inhibition than has been assumed by
some authors." Social inhibition, due to just the presence
of the group, is not considered an important effect.

Communication Apprehension. Communication appreheﬁsion
which has a more broad-based anxiety effect than social
inhibition, is related to stage fright in a public speaking
situation. McCroskey (1970, b. 270) considered that a

person was high in communication apprehension when "anxiety
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about participation in oral communication outweighs his
projection of gain from the situation." Brainstorming
experiments between real groups with different levels of
communication apprehension found that subjects in the high
output groups were low in communication apprehension
(Jablin and Sussman 1978; Comadena 1984). In an experiment
that compared real groups with nominal groups, Jablin,
Siebold, and Sorenson (1977) found that real groups formed
of members with low apprehension produced more ideas.

Since performance recording methods were different, direct
comparisons between real and nominal groups could not be
made. Inspection of the data revealed, however, that there
was no significant difference in performance between high
and low apprehension nominal groups. The assumption
follows that communication apprehension influences idea
production only in real-participating groups and may be an
important group effect.

Status in the Group. Hoffman (1965, pp. 108, 109)
wrote that hierarchical relationships in problem solving
groups change the nature of the discussion; authority
figures are seen as "potential threats and inhibit the free
expression of ideas." Authority figures affecting group
performance come in a number of forms. Bass and Wurster

(1953) tested leaderless groups and found that the
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organizational ranks carried their authority into the group
meetings, influencing both the process and the outcome.
Glover and Chambers (1978) found that creative idea
production of groups with an authoritarian structure was
significantly poorer than the production of democratic or
unstructured groups. Collaros and Anderson (1969)
controlled the number of experts perceived to be present in
their real groups with the results that creative output
diminished according to the aﬁount of perceived expertise
present. Perceived status in the group was also found by
Jablin and Sussman (1978) to be related to the amount of
per-person output. Studies comparing real and nominal
groups for the influence of status were not found. It is
assumed that individuals working alone would have no way to
perceive status differences; therefore, in a comparison, a
status condition would further reduce the output of real
groups. Status in groups is considered an important group
effect.

Production Blocking and Time Management. With the
comparison of real and nominal groups’ performances the
argument emerged that with the same time periods, group
members have only a fraction of performance time available.
Jablin and Seibold (1978, p. 348) suggested that in group

discussions the protocol of one person speaking at a time
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resulted in production blocking. The studies of Vroom
et al. (1969) and Bouchard and Hare (1970) both considered
the possibility of production blocking in their real
groups. Both studies, however, reported a large number of
silent periods and lags in the conversation during the real
group activity. Time did not appear to be a factor.
Bouchard and Hare (p. 55) reasoned that the conversation
lags and the monopolization of time by one or two group
members were poor uses of time. In a later study, Bouchard
(1972a) addressed time mismanagement directly by a forced
participation method: real group members would contribute
ideas, or pass; in fixed sequence. Bouchard’s apparently
positive results of forced participation were disconfirmed
in a replication of the study by Bouchard, Barsaloux, and
Drauden (1974a, p. 138), which found nominal groups
significantly outperforming the real (forced participation)
groups. Production blocking and time mismanagement are not
considered important group effects.

Task Involvement. 1In an article explaining the
brainstorming technique, Coon (1957, p. 116) stated, "The
person with the problem is almost never invited to sit in
on its brainstorming; he already knows too many ways in

which it cannot be done and is likely to inhibit the ideas
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of others by word, gesture, or even silence." While a
stakeholder’s presence in real groups has apparently not
been tested, similar influences of member involvement in
the task have been studied. Comadena (1984, p. 261) found
the attractiveness of the task to be a major contributor to
variance between real groups, concluding that "high
producers of ideas perceived the brainstorming task as more
attractive." Other forms of task involvement produced the
opposite effect. Experimenters (Dillon, Graham, and
Aidells 1972, p. 487; Harari and Graham 1975, p. 64) who
replaced the usual trivial brainstorming task (e.g., many
uses for a cardboard box, different ways to use an extra
“thumb) with a problem highly relevant to the subjects
(Vietnam war escalation, pollution) found nominal groups to
be outperforming real groups by a wider margin than when
trivial tasks were used. These same results were also
found when responses to the task were perceived to have
greater consequences (Harari and Graham, p. 64). The
differences between task attractiveness and task relevance
are explained in Jablin and Seibold’s (1978, p. 349)
statement that lower real-group output results from group
members becoming too problem oriented and critical with an
important and relevant task. The nature of the task, in
its involvement of the group members, is considered an

important group effect.
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Attraction of Group Members. Jablin and Seibold (1978,
p. 349) stated that the degree of ego-involvement in,
attraction to, and personal motivation for brainstorming
appears positively related to individual (nominal)
performénce but negatively related to real group
brainstorming. The available evidence is equivocal. Real
groups formed of cohesive pairs (members who liked
brainstorming together) by Cohen, Whitmyre, and Funk (1960,
P. 322) had a creative output equal to that of nominal
groups and greater than other real groups. Conversely,
Gurman (1968, p. 477) reported that for his brainstorming
groups, "The quantity and quality of ideas were superior in
nominal groups but ratings of group attraction were higher
for the real groups." Similar conclusions were found by
Milton (1968), whose experiment disclosed that members of
real groups who were rated more enthusiastic than members
of nominal groups produced fewer ideas. To further muddy
the evidence, it should be noted that the study of Cohen et
al. (1960) used groups of two, or dyads. Bouchard (1969,
p. 4) stated, "There is good reason to believe that dyads
are a unique kind of group and generalizing about them to

larger groups can be tenuous." Also, Gurman’s (1968) study
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provided no direct theoretical or experimental relationship
between the attraction of group members and brainstorming
performance (i.e., no comparison between attractive real
groups and unattractive real groups) . Attraction of group
members is not found to be supported as an important group
effect.

Cognitive Inertia. A theoretical explanation for
this group effect is offered by Jablin and Seibold (1978,
p. 348): "Since agreement is psychologically more
comfortable than disagreement, group members limit the
categories of discussion to those socially validated. This
promotes one track thinking and diminishes the performance
of groups." A similar group phenomenon was studied by
Myers and Lamm (1975). After a review of studies about
group-induced change, including the "risky shift" work of
Stoner (1961), Myers and Lamm (1975, pp. 298, 300) noted
that group members shifted individual opinion to a
conservative group point of view just as often as they
shifted to a risky one and that what was taking place was
"Group polarization . . . a tendency for group discussion
to enhance the initial dominant opinion." The tendency for
groups to develop a dominant approach to tasks in
brainstorming experiments was also noted by Vroom et al.

(1969, p. 91) and Taylor et al. (1958). This tendency was
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described by Taylor et al. (p. 43) in the observation that
"a given number of individuals working in a group seem more
likely to pursue--to have the same sa2t or same approach to
the problem--than the same number of individuals working
alone." Cognitive inertia, established as a polarization
effect in decision-making and problem=-solving groups, may
be an important group effect.

Social Facilitation. Accerding to Zajonc (1968, p.
70), an individual who is performing in the presence of
others experiences a heightened drive level. If the
performance requires responses that are well learned or
well established, performance will improve; if the required
responses are unlearned, performance will be impaired.
Zajonc proposed three individual-group situations where the
social facilitation-dominant response paradigm would occur:

Audience effect: Performance is in the presence of

an audience of spectators who are perceived by the

performer as being interested and knowledgeable

observers;

Coaction effect: Performance is in the presence

of other persons who are conducting a similar

performance;

Mere presence effect: Performance is in the

presence of persons perceived as not having an

interest.

Cottrell, Wack, Sekerack, and Rittle (1968) tested Zajonc’s

(1968) effects of social facilitation on dominant and weak

verbal habits in individuals. Their results supported the
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audience effect but did not support the mere presence
effect. Street (1974), in his test of Zajonc’s (1968)
model, added a third coacting group to the usual nominal
and real brainstorming groups. Street’s (1974, p. 434)
results did not support the coacting effect, and his
conclusions discounted the audience effect in real groups.
Jablin and Seibold (1978) included Street’s (1974) work in
their review and stated (p. 349), "The mere presence of
other persons in a group leads to heightened arousal, which
promotes well learned responses (usually uncreative) rather
than unusual responses. The result will be less creative
solutions in the interacting brainstorming groups." A
reappraisal of the cited references finds that of the three
effects Zajonc (1968) proposed for social facilitation, the
audience effect was confirmed by Cottrell et al. (1968) and
was not specifically tested by Street (19745 (e.g.,
comparing real brainstorming groups while controlling for
learned and unlearned responses). Social facilitation may
be an important group effect.

Self-Oriented Needs. Hoffman (1979, p. 378)
identifies a class of people whose behavior can block a
group from effective performance, whose "participation in
the group is more often . . . expression of self-oriented

needs--aggression, power, status, insecurity--than
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attempts at problem solving." Ego-oriented behavior
was the subject of an exploratory field study by
Fouriezos, Hutt, and Guetzkow (1950). Management
conference groups with high ego-related tensions were found
to have longer meetings and completed fewer of their agenda
items than did groups with lower ego needs (Fouriezos et
al., 1950, p. 683). A more generalized dimension of
egocentrism was tested by Falk and Johnson (1977) with
groups solving the NASA moon survival problem.
Ego-centered groups were found to produce poorer solutions
and fewer creative solutions (p. 68). Satisfaction of
self-oriented needs appears to be what Bouchard and Hare
(1970, p. 54) were contending with when they found that
their brainstorming group "participants monopolized much of
the time in a very inefficient manner, elaborating in ways
that did not contribute significantly to the problem . . .
." Thus, self-oriented needs, in their capacity to
preoccupy group members at the expense of the production of
creative ideas, are an important group effect.

Ad Hoc versus "Traditioned’ Groups. According to
Lorge, Fox, Davitz, and Brenner (1958, p. 338), a
"traditioned" group (also called "history," "established,"
or "on-going" group) is "a cooperative association of

individuals whose members have progressed through the .
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states of coming together in physical proximity, of
organizing for common goals and of accepting commitment for
the group’s purposes . . . a functioning unity." An "ad
hoc" (no-history, zero-history, short-lived) group results
when "some experimenter has assembled several individuals
to work together mutually and cooperatively on some
specific and externally assigned task." The question of
whether performance differences may result between these
types of groups was raised by Lorge et al. (1958, p. 338):
"A common and dangerous practice is to generalize the
principles valid for ad hoc groups to traditioned
groﬁps . « . this might be true but it has not been
experimentally validated." Subsequent research that looked
at the group differences was that of Hall and Williams
(1966) , who compared ad hoc and "established"
decision-making groups. No significant distinction between
the groups for creative performance was found. There was,
however, a difference in how each group type handled
substantive conflict. The concluding generalization
implied that ad hoc groups, in their tendency to use
compromise instead of constructive resolution in resolving
conflict, are less likely to produce creative ideas. There
were three brainstorming studies that used traditioned

groups in their experiments. Jablin, Seibold, and Sorenson
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(1977, p. 116) compared real groups and found that group
history had no significant effect on group output.
Dunnette et al. (1963) and Campbell (1968) compared nominal
with traditioned-real groups. Nominal groups outperformed
traditioned groups, but a comparison with other brain-
storming studies using only ad hoc groups found little
difference between real group-nominal group performance
differentials. Evidence for differences in creative idea
production due to group history is mixed with a tendency to
report no influence. Ad hoc versus traditioned real groups
is not considered 'an important group effect.

Social Ioafing. Social loafing is defined as the
decrease in individual effort when the individuals are
performing as a group (Latane, Williams, and Harkins 1979,
p. 822). Social loafing as a group phenomenon was con-
firmed by Ingram, Levinger, Graves and Peckam (1974) with
their replication of the original Ringleman rope-pulling
experiment. The experiment involved varying the size of a
group pulling on a rope and comparing the group’s efforts
to individual efforts. Total group performance was found
to be inferior to the sum of individual efforts and
decreased with an increase in the size of the group. 1In a
similar study by Latane et al. (1979) the rope-pulling task

was replaced by hand clapping and shouting. Similar
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results were obtained: "The average sound pressure
generated per person decreased with an increased group
size" (p. 825). Both Ingram et al. (1974) and Latane’ et
al. (1979) conducted additional experiments demonstrating
that while imperfect physical coordination accounted for
some of the loss, the amount of effort loss that remained
significantly confirmed the existence of social loafing.
These studies confirmed social loafing in tasks of physical
effort. 1Its existence in tasks that were cognitively
effortful was found by Petty, Harkins and Williams (1980)
and by Harkins and Petty (1982).

The performances requiring cognitive effort in the
experiments of Petty et al. (1980) were evaluation tasks.
Subjects, working either alone or in groups of 15,
evaluated good or bad therapists in videotaped therapy
sessions. In the second experiment, subjects, either alone
or in groups of ten, evaluated good or bad editorials. 1In
both experiments, the group condition was simulated by
instructions to each subject that his/her solitary efforts
were to be considered as part of a group evaluation (i.e.,
no real-group activity). Results revealed that cognitive
effort was significantly lower in the pseudo-group
condition. Petty et al. (p. 90) concluded that "subjects

are apparently less willing to engage in the effortful



51
cognitive processing of stimulus when they share the
responsibility for a task with others than when they alone
are responsible for the cognitive work." In another study
of brainstorming by Harkins and Petty (1982), subjects
performed as individuals or in pseudo-groups of ten. 1In
the individual condition, subjects were told that they
alone were responsible for listing the number of uses; and
in the group condition, subjects (performing alone) were
told they were one of ten sharing responsibility for the
task of listing uses for knives and doorkﬁobs. Harkins and
Petty (p. 1218) reported that subjects in the pseudo-group
condition either equaled, or did poorer than, those in the
individual condition. These two studies found support for
social loafing with cognitive tasks which included
brainstorming (note, the important aspect of real-group
participation was not present in the experiments). Social

loafing may be an important group effect.

Group Effects Discussion and Critique

Are group effects "group dynamics?" Interestingly,
throughout the above review of articles and experiments
that investigated the processes and inner workings of
groups and the effects of those processes on group members,
the term "group dynamics" was seldom found. Certainly, the

articles reviewed and the present research fall within what
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Cartwright and Zander (1968, p. 7) defined as "a field of
inquiry dedicated to advancing knowledge about the nature
of groups, the laws of their development, and their
interrelations with individuals, other groups, and
institutions."” One reason that this term was not used may
be its continued strong identification with Kurt Lewin’s
original studies (e.g., Lewin, 1947), which limited its
meaning to normative group processes for participative
management, such as sensitivity training (as defined by
Klein and Ritti 1980, p. 17). cCartwright and Zander (1968,
p. 26) specifically rejected the narrowness of Lewin’s
definition and advanced a broader description of the field
which included Lewin’s work as one of many approaches to
understanding the dynamics of groups. To erase further
doubt whether the studies reviewed are within this field
is one of the questions that Cartwright and Zander (1968,
p. 6) list for investigation: "What conditions inhibit
creativity among group members?" Answering that question
is the purpose of the present research, and the group
effects reviewed provide the beginnings of an answer.

Importance of the Group Effects. The categories of
group effects fall into levels of importance based on the
supporting literature. At the level of little or no

importance are involvement with group members,
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production blocking, time mismanagement, and ad hoc
versus traditioned groups. At the level of mixed results
or some possible influence are social inhibition and social
facilitation. At the most important level, those effects
that seem to have a negative influence on creative idea
production are task involvement, cognitive inertia,
communications apprehension, self-oriented needs, status in
the group, and social loafing.

A number of group effects have been reviewed and
evaluated, and as Jablin and Seibold (1978, p. 349) noted
after their list of explanations, ". . . despite numerous
studies reviewed, few explanations have been tested
thoroughly or well." While the present review attempted to
include studies beyond the brainstorming list of Jablin and
Seibold, the same conclusion holds: few group effects have
been tested thoroughly or well.' Further, there is no
guarantee that all effects have been discussed; it cannot
be considered an exclusive listing. Each of the six
effects listed as the most important has empirical support
for influencing creative idea production, but which effects
may dominate the others is not known. No multivariate
studies were found. Another question has to do with how
the group effects themselves are influenced. The group

effects are listed together because they have in common a



54
negative influence on creative performance. It is
difficult to imagine that they respond in concert to a
greater influence: group size or physical environment.
Since no conclusion can be made at this point regarding the
group’s endogenous characteristics, i.e., which effect is
THE effect, all will be collapsed into one construct called
"group effects." The literature review now shifts to
another condition that has been found to influence creative

performance: group size.

The Size of Groups

In a review that focused on studies of face-to-face
groups, Thomas and Fink (1963) considered the influence of
group size (2-20 members) on a number of group
characteristics. They concluded that as groups became
larger, the group productivity improved in quality and
quantity, participation decreased for the average member,
and interaction effectiveness dropped while clique
formation increased. Larger groups were also characterized
by a decrease in tension, but with fewer voiced
satisfactions and more expressions of disagreement. As
groups became smaller, the group productivity decreased,
but in some cases tasks were accomplished faster. Also in
smaller groups participation per member increased, and a

greater intimacy was experienced. More satisfaction was
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expressed and was found to be related to the task. Greater
interaction was also found in smaller groups, but with
tension building as expressions of disagreement were with-
held. A number of the findings about group size effects
upon certain characteristics, such as member participation
and interaction, are not surprising. Of further interest
is the inhibition of disagreement found in smaller groups,
as researched by Slater (1958), and the interaction between
group size and the approach to problem solving, as explored
by Taylor and Faust (1952).

Taylor and Faust (1952) used the "Twenty Questions"
parlor game to investigate the influence of group size on
the speed and efficiency of problem solving. The game
procedure (given "animal, vegetable or mineral as a
category," the subject attempts to identify the object by
asking up to 20 yes-no questions) was considered to be
similar to actual problem solving, as it starts with a
broad conceptualization and each question adds more
information, narrowing the concept until the specific
object is identified. Individual subjects and subjects in
groups of two and four solved four problems a day for five
days. Discussion was allowed in the groups. For the
hypothesis that group efficiency varied with group size,

the results were found to be dependent on the performance
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criteria. Taylor and Faust (pp. 361, 362) reported that in
solving problems quickly and with fewer questions, there
was no difference between groups of two and four, but
groups were superior to individuals. In per-person problem
solving, individuals solved more than groups, and pairs
solved more problems than groups of four; all differences
were significant.

Slater (1958) observed member interaction in groups of
two, three, four, five, six, and seven persons. Inter-
action was observed while the members discussed and
developed a group decision to a human relations problem.
Slater (p. 134) found, according to the post-test survey,
that satisfaction decreased as the group size increased.
Further investigation of the survey item response, coupled
with the interaction observations, found an inhibition
effect that shifted at the group size of five. As Slater
(p. 134) explained, "None of the [survey] items preferred
by smaller groups evidence dissatisfaction, while those of
the large groups seem to consist almost entirely of
complaints." In pursuing his inhibition effect further,
Slater (p. 136) devised an inhibition index by dividing the
summed responses to the set of inhibited, safe behavior
items by the responses to the set of aggressive, impulsive

behavior items. The inhibition index was found to
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correlate negatively with group size, i.e.; the smaller the
group, the greater the inhibition to speak out; complaints
were not vocalized, and tension increased. As stated by
Slater (p. 134), "These findings suggest that members of
smaller groups are unable to tolerate overt expressions of
conflict, and not only avoid such expressions but also any
moderately aggressive activity, such és giving
suggestions."” In his conclusion, Slater (p. 138), after
noting that optimum group size for problem solving was
five, again emphasized that in smaller groups, the
inhibition of disagreeable expressions may slow down any
aggressive efforts at problem solving if there is risk of
antagonizing the other members.

Experiments with group sizes found that problem-solving
performance by groups was better than by individuals, but
that per-person production decreased as group size
increased (Taylor and Faust 1952). The smallness of groups
was related to the inhibition of disagreeable comments and
the increase of tension between members (Slater 1958).

The studies of Renzulli, Owen and Callahan (1974) and
Bouchard and Hare (1970) are similar in that they both
compare nominal groups with real groups of various sizes to
see if the size of the group stimulates or inhibits
creative thinking. Performance was measured in the

production of creative ideas (e.g., unusual uses for
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things, consequehces of people being 12 inches high, and
the number of items found in pairs). Real groups had
matching nominal groups. Group sizes for Renzulli et al.
(1974, p. 109) were 3, 6, and 12; for Bouchard and Hare
(1970, p. 51), 5, 7, and 9. In both studies, nominal
groups outperformed the real groups. In comparing the real
groups for size effect, Renzulli et al. (p. 111) found that
total group output increased as the number of members
increased, but that "as group size increaéed the per-person
contribution tended to diminish." Bouchard and Hare (p.
54) reported total outputs to be nearly the same for their
5-, 7-, and 9-person groups but did not report per-person
results. Analysis of their tables, charts and figures,
however, found that while per-person output was the same
for nominal groups, it dropped in real groups as the group
size increased.

Meta-Analysis. In the search for brainstorming and
creative problem-solving studies that compared real and
nominal groups it was found that, usualiy, only one group
size was used‘in each study. A consistency in the manner
of assessing performance was also found. The measure of
performance was the number of ideas in response to
unusual-uses or list-the-consequences problems. Assessment
was the comparison of this measure between real and nominal

groups. The consistency in performance assessment met the
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definition for a meta-analysis, i.e., "resolution of the
basic facts from a set of studies that all bear on the same
relationship" (Hunter, Schmidt, and Jackson, 1982, p. 10).
The brainstorming and creative problem solving literature
provided a set of studies (see Table 1).

Twenty-four articles provided 33 experiments that had
tested and compared nominal-group with real-group
performance. The common statistic was the performance
percentage between the two groups: the real group members’
output divided by the nominal-individuals’ output (X 100).
For certain studies, there were inconsistencies in the
performance statistic. Methodological defects exempted
experiments 9 and 10 as the methods for recording responses
were different: nominal groups wrote while real groups
tape-~-recorded oral responses. Also exempted was experiment
8 (Faust, 1958) because of the use of complex tasks which
required a multiple-step development as compared to the
simple single-step responses called for in the other
brainstorming studies. After performance percentages were
computed for the remaining set of studies (Table 1), a
correlation between performance percentage and group size
was found to be r= -.59, p<.001 indicating further support
of the finding that as group size increases, group member
performance decreases. This trend is suggested in the

distribution of experiments according to performance
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percentages and group size in Figure 1.

Meta-Analysis Rejuvenates. To the writer’s knowledge,
Table 1 is the first meta-analysis that brings together and
mines the extensive literature on the group generation of
ideas. Many of the articles on brainstorﬁihg were written
to disprove the concept or to replicate and further support
Taylor’s et al. (1958) challenge to the concept. It would
appear that the subject of brainstorming has been exhausted
and laid to rest with the number of such articles.

However, the application of meta-analysis, as done here,
brings new appreciation for the wealth of information this

thought-to-be obsolete field of literature holds.

Dyads: Working Groups of Two

The dyad, pairs of individuals working together, has
attained a peculiar if not a special kind of status in the
range of group sizes. While the dyad is included in the
group sizes of a number of studies (e.g., Taylor and Faust,
1952; Kidd, 1958; Gibb, 1951; Bales and Borgatta, 1955;
Slater, 1958; Bass and Norton, 1951; Ziller, 1957), some
argue that it should not be considered a group. Bouchard
(1969, p. 4) warned, "There is good reason to believe that'
dyads are a unique kind of group and generalities about

them to larger groups are tenuous." Another factor giving
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Table 1. Creative idea production experiments that
compared real group member’s performance with
that of nominal individuals.

aroup Record Tesk  Real/Hominel
Researcher Year slze Tasks Method fime Performance
-------- .- sece  meme emees eceeen  (minutes) --(X)--
1. Torrance (1971) 2 Product improvement uritten 10 122
2. Torrance (1970) 2 Toy improvement written 10 109
3. Cohen-et »al, (1960) 2 Tourists, Thumbs teped 12 102
4. Taylor & Faust (1952) 2 Tuenty Questions written as req’'d 68
5. Andre et al. (1979) 3 Unususl Uces written unlimited 89
&. Street {1974) 3 Tourists, Thumbs uritten 10 65
7. Gurman (1968) 3  AC Test, Uses written 5 58
8. Faust (1958) &  Anagrems **¢ uritten 5 125
9. Jeblin et al. (1977) 4  Thumb, Tourists bk 15 107
10. Bouchard (1977) &  Thumb, Tourfets bkl 10 1
11. Graham & Dilton (1974) &  Thumb, Feme, Teachers not stated 20 80
12. Dunnette et al. (1963) 4 Thumb, Educ., Tour{sts teped 15 78
13. Bouchard (1972b) & Brands, Uses, Tourfatas taped 5.,10,20 76
14. Campbell (1968) & Change of work written unlimited 75
15. Jablin (1981) & Tourlists uritten 15 7%
16. Dunnette et al. (1963) 4 Thumb, Educ., Tourists teped 15 68
17. Rotter & Portugal (1969) 4 Tourists, Educetion written 16 67
18. Bouchard et sl, (1974b) 4 Brands, Uses, Thumb teped $,10,20 65
19. Bouchard et al. (1974b) & Brands, Uses, Thumb taped 5,10,20 64
20. Bouchard 11 (1969) 4  Thumb, Educatfion taped 20 é3
21. Vroom, et al. (1969) 4 MHanagement Cases teped 16 61
22. Hareri & Graham (1975) & tThumb not stated 20 58
23. Taylor et al, (1958) 4 Thumb,Teachers,Tourists taped 12 55
24. Vroom et al (1969) & Hanagement Cases taped 12 49
25. Bouchard et al, (19748) & 8lind Wortd teped 35 46
26. Harari & Graham (1975) 4 Ecology not stated 20 46
27. Taylor & Faust (1952) & Tuenty Questions written as req’d 40
28. Dillon et ol. €1972) & Vvietnam War Escalation written 2% 25
29. Bouchard & Hare (1970) S5  Thumb taped 25 66
30. Andre et al, (1979) 6 Unususl Uses written unlimited 82
31. Bouchard & Here (1970) 7  tThumb taped 25 &4
32. Bouchard et al, (1974a) 7 8lind Vortd toped 35 36
33. Bouchard & Hare (1970) 9  Thumb toped 25 40

taped group and written nominel 4% complex, multiple problems
Blind World: List consequences {f everybody was blind (Bouchard et al., 1974e, p. 136).
Change of Work: Group memmbers role pley foremen and creu In deciding to adopt new work

methods (Campbell 1968, p. 206).
Fame: Ways a man can achieve fame In his oun lifetime (Graham & Oftllon 1974, p. 102).
Educatfon, Teachers: Ways to assure future teachers to meet o targe birthrete

(Rotter & Portugal 1969, p. 338).

Thumb: List of benefits/difficulties with o second opposed thumb (Taylor 1958, p.30).
Tourists: Weys to get Europeen tourists to visit the U.8. (Taylor et al. 1958, p. 28).
Uses: Unusual uses for 8 clothes henger, @ kitchen broom, and e brick.
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percentage (numbers are listings on Table 1).
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dyads special status is the paucity of research that
investigates creativity in dyads. Torrance (1971, p. 45)
complained that "neither the literature of social
psychology and group dynamics, nor creativity has anything
specific to say about dyad creativity." The lone exception
made by Torrance was for an essay on dyad creativity by
Murray (1964). But first, to provide an interesting
contrast, the review by Hare (1976) of dyads working with
noncreative tasks is considered.

Hare (1976, p. 226), in his comprehensive book on small
groups, devotes most of a page to dyads. Dyad working
conditions were characterized by members who were likely to
show tension but consistently avoided disagreement and
antagonism. These groups also had high rates of asking for
opinions but low rates of giving opinions. Hare stated
that "a delicate balance of ﬁower exists," and there was an
implicit understanding that any discussion would stay upon
subjects about which the members agreed, for a single
person disagreeing could disrupt the group.

In an essay called "Dyadic Creations," Murray (1964)
considered the conditions for creativity that could be
found in the reciprocal relationships of a dyad. Murray
(1964, p. 640) rejected what he called an "impromptu
short-span strategic creativity." Short-span creativity

occurs when dyad "subjects are capable of both getting
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along with their rival and getting on with the job." (Note
how this short-span strategy fits with Hare’s (1976, p.
226) description of dyad working conditions above.)
According to Murray (1964, p. 641), it is when the dyad
relationship gets beyond the short-span condition that true
creativity begins; "two interdependent regions of
imagination operating as a single éystem . « « like two
people singing a duet and making up the music as they go
along." Murray (p. 639) emphasized the exclusive
one-to-one capability to share and exchange ideas:

Successful complementation can be partially

formulated in terms of different sorts of zestful

and capable transmissions resulting in

appreciative receptions. The person who

functions as a transmitter in one proceeding may

function as the receptor in the next, in which

case one may speak of reciprocation, the

reciprocal of complementation.
Torrance (1971, p, 45) considered Murray’s (1964) essay
important because it was one of the few articles by a
psychologist that discussed the creative workings of dyads.
There were, however, a number of concurrent research
efforts in creativity that worked with dyadic conditions.
The experiments of Triandis, Bass, Owen, and Mikesell
(1963) and Parloff and Handlon (1964) used dyad groups in
studying creative performance but did not test the dyad
condition. The dyad condition was tested by Cohen,

Whitmyre, and Funk (1960) in their brainstorming

experiments. A set of experiments that did not use
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brainstorming but tested dyads and individuals for a number
of creative responses was done by Torrance (1970, 1971).

Cohen, Whitmyre, and Funk (1960) compared dyad groups
with nominal grcups for the brainstorming production of
creative ideas (tourists, thumbs, and the problem of
discharging psychiatric patients to their families). Other
conditions tested were cohesiveness and training. Their_
first hypothesis, that cohesive groups would produce a
greater number of ideas than either noncohesive groups or
nominal groups, was not supported. Cohen et al. (p. 321)
did find, however, that for the discharge problem,
cohesive-trained dyad groups performed significantly better
than all other groups, including nominal groups.

Torrance (1970) worked with both elementary school
children and college students to study idea production
under dyad and individual conditions. In a prior study
Torrance (1969) had found that children in pairs were
motivated to attempt more difficult tasks than were
children working alone. The hypothesis followed that
subjects in pairs would be expected to produce a greater
number of original ideas than would subjects working alone.
The experiment required members of dyads to sit side by
side, to think of a number of improvements for a toy
elephant, and to read their responses to one another as

they wrote them. Subjects could hitchhike on each other’s
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ideas but could not repeat them. Performance was evaluated
on three measures of creativity: fluency (total number of
relevant responses); flexibility (the number of different
categories found in the responses); and originality (the
unusualness of the response). Analysis of the results
(Torrance, 1970, p. 393) found for all measures that the
dyad subjects outperformed the individual subjects,
although the only significant difference was found in the
originality measure.

The Torrance (1971) study replicated the prior
(Torrance, 1970) experiment, but used 100 college juniors
and seniors. Additionally, the subjects completed a
post-experiment survey on feelings of satisfaction and
stimulation. Torrance (1971, p. 46) found that subjects in
the dyad condition outperformed individuals with
significant differences in all three measures of fluency,
flexibility, and originality. Torrance (1971, p. 47)
stated that the results gave strong support to his
hypotheses that individuals taking a test of creative
thinking in dyads would "attain a higher level of
functioning and experience stronger feelings of
stimulation, enjoyment, and originality of expression than

individuals working alone under standard test conditions."

Group Size, Summary, and Critique

A long-accepted belief is that as groups grow larger,
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output increases. This relationship still appears to hold
true: quality and quantity of productivity usually
improve. However, idea-generating efficiency, measured on
a per-person basis, has been found to decrease when group
size grows. Larger group sizes are also shown to result in
reduced per-person production of ideas in brainstorming
studies. This reduction was evident in two multisize group
experiments, and through a meta-analysis of a number of
brainstorming experiments. There was, however, no
explanation given in the multisize-group studies as to how
size increase led to reduced individual performance.
In-their review of group size effects studies, Thomas
and Fink (1963, p. 378) had also complained aboﬁt "the
failure of the investigators to seek to determine why
changes in the size had the observed effect." One study
that provided some understanding was Slater’s (1958). His
"inhibition effect" can be seen as an intervening variable
between group size and the tendency to speak out. Of those
group effects discussed earlier, several may fit the
intervening variable explanation. The social loafing
effect, as explained by Petty et al. (1980, p. 90),
suggests that an increase in group size leads to a smaller
individual share of responsibility for the group task which
results in a reduced individual effort. McCroskey (1970,

p.270) suggested that communication apprehension which
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inhibited idea output occurred when an individual became
anxious about oral participation in the presence of a
group. A larger group size could increase an individual’s
anxiety leading to greater communication apprehension. For
the group effect of social facilitation the audience
induced drive effect (Zajonc, 1968, p. 70) could be seen to
increase with a larger audience size further reducing the
output of unlearned responses. The question follows that
in the case of creative performance, cén group effects be
the intervening factors between group size and the
production of creative ideas?

In terms of group size, dyads have been presented as a
special case of the small group. Bouchard (1969, p. 4) and
Hare (1976, p. 226) suggested that the group experience for
dyad members is unique from that of members in larger
groups. Extraordinary creative performance based on
interpersonal interaction was theorized for dyads by Murray
(1964) and was found by Torrance (1969, 1970). Does this
mean that in dyads group size has been reduced to a point
where idea-inhibiting group effects are not sufficient to
overcome the idea stimulating effects of face-to-face
interpersonal interaction? The researcher believes this to
be the case.

Dyadic creativity became the focus of this reéearch

after a number of interviews and discussions with engineers
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involved in research and development. When asked where
best they generated ideas, the general response was that

while many ideas occurred while working alone, it was with
another engineer or colleague that they were best able to
develop ideas. The impression was that when they were in a
larger group they were reporting on rather than diécussing
their ideas and there was not a free flow of information
between individuals. For example one engineer stated that
working with a single cohort was best because he could
concentrate on the central idea under discussion and did
not have to be concerned that the ideas he expressed were
subject to a number of different opinions.

Creative performance in larger groups was discussed
earlier as being subject to the negative influence of a
number of group effects. Of these there were seven effects
that were found in the literature to have empirical
support. Two of the seven effects that the researcher
believes would have idea-inhibiting influence on dyads as
well as on members of larger groups are status in the group
and task involvement. A perceived difference in
administrative rank or expertness would, it is believed,
still influence the junior member of a dyad to withhold
expression in deference to the senior. Personal
involvement in an issue under discussion would just as

likely result in the concerned dyad member taking a
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defensive non-contributing position in order to effect a
status quo. For the remaining five effects (cognitive
inertia, social facilitation, communication apprehension,
social loafing and social inhibition) the researcher
believes that their idea-inhibiting influence is diminished
or does not exist in a dyad condition. .

Under the influence of cognitive inertia members in
larger groups accept and allow a few ideas to dominate the
issue under discussion (Jablin and Seabold, 1978). The
researcher believes that ideas expressed under dyad
conditions do not attain the same group or social
validation they might in larger groups. In a dyad
condition there is not a number of other group members to
influence the discussion by accepting one idea over
another. Thus ideas exchanged by dyad members are more
equitable and alternative ideas are more likely to be
expressed.

For social facilitation to influence creative
performance by inhibiting unlearned responses, other
persons present must be perceived as an audience of
interested observers (Zajonc 1968). The researcher
believes that when there is one-to-one interaction by dyad
members, the other member is less of an "audience” and more
of a participant in the exchange of ideas. This means that

any audience effect is at a minimum, or not present, and
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unlearned, possibly creative responses, will result.

McCroskey (1970) proposed that anxiety about oral
participation in a group produced the idea-inhibiting
effect of communication apprehension. The researcher
suggests that it is a concern for the unknown (possibly
threatening) opinions and attitudes of the other group
members that brings on the anxiety effect. In a dy&d
activity, oral participation brings immediate feedback from
a partner who has what becomes a better-known set of
opinions and attitudes. Thus, anxiety about speaking in a
dyad situation can be expected to be quickly reduced
allowing uninhibited idea expression and exchange to
develop.

The influence of social loafing has been discussed
above as being related to the size of the group; as groups
grew smaller, individual creative performance improved
(Petty et al, 1980). The researcher believes that as group
size decreases, the ability to "hide in the crowd" is
reduced because group members find that they are
responsible for a bigger share of the group task. Thus,
their idea contribution will increase. Therefore, in a
dyad condition, with group-member identity and task
responsibility at the maximum, the expression of ideas
should be greatest.

It is also believed by the researcher that dyads



72
are the best group situation for cross fertilization of
ideas to occur. In a dyad condition there is but one other
person with whom to contend. Social inhibition resulting
from the fear of judgmental responses (Jablin and Seabold,
1978) is reduced to a minimum. Thus, with only one other
set of attitudes and opinions and one other train of
thought to be considered, the expression of ideas is freer,
unimpeded by the concern for a greater volume of unknown
opinions and attitudes that may be present in larger
groups. This creates conditions for a reciprocal flow of
ideas which produces a situation with a greater opportunity
for creative ideas to be born.

In summary, controlling for status differences and
task involvement, the researcher believes that subjects
interacting in dyads, as compared to subjects in larger
groups, will demonstrate superior output in generating
creative ideas. Dyad members are less likely to be
dominated by ideas heavy with social validation, coping
with judgmental attitudes is simplified to a single source,
and the lack of a crowd, while reducing the possibility of
any stage fright anxiety, identifies and encourages member
participation in the mutual activity. Finally, given a
freer exchange of ideas, dyad members should be able to

produce more new, "unlearned," creative ideas.
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Part 3 Diversit

Operations Research Origins

Diversity has been defined as the "access to a wide
range and variety of information sources" (Kasperson, 1978,
P- 693) and "a cross fertilization of ideas and the mixture
of specializations in various areas of expertise"
(Gerstenfeld, 1970, p. 62). Hoffman (1979, p. 378) stated,
"The greater the variety of perspectives on a problem, the
more likely a high quality solution will appear." These
definitions echo the operations research (OR) literature,
where diversity was the basic principle of OR group
organization. As stated by Theirauf (1978, p. 15), this
principle was, "People from different disciplines can
produce more unique solutions with a greater probability of
- success than can be expected from the same number of people
from the same discipline.”

Considering the time that OR has been a viable concept
and the amount of OR literature published, it was to the
writer’s surprise that there was no research that tested
the OR concept stated above. Further, there were few
articles that brought together the subjects of diversity
and creative performance. To build a connection here, the

writer follows a more general approach: research
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studies that establish a link between group members’
orientations and the content of their problem solutions are
presented first. Next, studies demonstrating that diverse
orientations contribute to creative performance at the
organizational, group, and individual levels are presented.
Emphasis is also placed on the manner in which each
researcher established the diversity condition in his/her

research.

Orientation Linkage

For the diversity of the group members to have a
stimulating effect on their creative idea producing
capability, it must first be shown that a linkage exists
between members' orientations and the solutions to the
group’s problems. In other words, it would be fruitless to
explore the positive effect of diversity for producing
ideas in groups if a group member’s unique orientation did
not carry through the group problem solving process into
the problem solution. A study that demonstrated the
existence of this linkage was that of Dearborn and Simon
(1958) . |

Dearborn and Simon’s (1958) subjects were middle
managers from four different company departments. The
evecutives read a complex business case study, and each

wrote a brief statement about what was considered to be the
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most important problem. The proposition under study was
one of selective perception: "The subject perceives what
he is ready to perceive . . . the more complex or ambiguous
the stimulus, the more the perception is determined by what
is already ’in’ the subject." Dearborn and Simon (p. 141)
predicted that each manager would perceive the "problem" in
the case study as it related to the activities and goals of
his/her own department. Analysis of the case study
statements found this correspondence: evidence of the
executive’s departmental orientation appeared in both the

perception of the problem and the solution for it.

Organizational Diversity

In the literature of organizational climate, diversity
has been included as a climate dimension that influences
creative behavior. Thompson’s (1965, p. 11) "innovative
organization" would have a "wide diffusion of ideas within
the organization," and would "allow that diversity of
inputs needed for the creative generation of ideas."
Knight (1967, p. 481) encouraged different and unusual
points of view to foster creativity. After examining
reports of technological innovation, Utterback (1971, p.
85) concluded "that diversity in work assignments and

environment as well as development of individual’s
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skills in the synthesis of diverse stimuli will encourage
the generation of new ideas." Research on organizational
activity where diversity was a dimension of the
organizational climate has been done by Hage and Aiken
(1967) and Pelz and Andrews (1976).

By noting the number of innovations adopted over a
three-year period, Hage and Aiken (1967, p. 509) determined
the rate of innovative program change in social welfare
organizations. Of the organizational properties studied,
Hage and Aiken (1967) found the number of occupational
specialties to be the major condition influencing the rate
of innovation. This study was included with others in a
review of innovation in organizations by Aiken and Hage
(1971), who concluded (p. 80) that innovative organizations
had "mechanisms to infuse and stimulate new ideas. Having
a staff with persons trained in a variety of disciplines is
one such mechanismlsince it brings about a cross-
fertilization of ideas from the confrontation of different
perspectives in a common problem solving situation.”

Pelz and Andrews (1976) studied 1300 scientists in 11
research and development (R&D) organizations for the
influence of organizational climate on performance. A

scientist’s performance was determined by ratings from
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peers and supervisors on scientific contributions and
usefulness to the organization, combined with the output of
technical reports, published papers, or patent
applications. A major dimension of climate--diversity--was
tested. A scientist’s diversity was determined by the
number of areas of specialization, the number of projects
underway, and the number of R&D functions assigned. Pelz
and Andrews found that effective performance was positively
related to the scientist’s having a number of skills and
performing in a variety of tasks and projects, or, as Pelz
and Andrews (p. 76) stated, "All work and no diversity was

making Jack a dull scientist."

Group Heterogeneity

The preceding thecry and research considered diversity
as the number of different orientations provided by the
organization. Analogous to diversity in organizations is
heterogeneity in groups. Falk and Johnson (1977,p. 65)
state that "Heterogeneous groups . . . [are] composed of
members who possess diverse viewpoints and frames of
references for approaching the problem." The
heterogeneous-homogeneous (HH) dimension of group
composition was a major variable in the experiments of
Hoffman (1959), Hoffman, Harburg, and Maier (1962), and

Triandis, Hall, and Ewen (1965).
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Hoffman (1959) conducted a group problem-solving
experiment by first assigning subjects to homogeneous or
heterogeneous groups. Personality character profiles were
made up for each subject on the basis of scores on ten
personality traits (Guilford-Zimmerman Temperament Survey).
Personality profile correlations were made between all
subjects. Homogeneous groups were composed of four
subjects with high positive correlations, and
nonhomogeneous groups of four subjects with high negative
correlations. Hoffman (pp. 27, 28) hypothesized that for
..the task of the mined-road problem (finding the best method
for crossing a heavily mined road, safely, quickly, and
without trace, using only the material on the site),
nonhomogeneous groups would produce higher quality and more
inventive solutions than homogeneous groups. Hoffman
(p. 30) concluded that "the nonhomogeneous groups produced
significantly superior solutions to the quality problen,
and showed a tendency to produce more inventive
solutions . . . ."

A replication of the Hoffman (1959) study was conducted
by Hoffman and Maier (1961), with four additional but
similar tasks. Again, it was found that (p. 402) "the

solutions by heterogeneous groups either were scored as
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significantly superior in quality to those of the
homogeneous groups or did not differ in quality."

Hoffman, Harburg, and Maier (1962) tested groups under
various conditions of simulated supervisor-worker conflict
for the production of solutions to the change-of-
work problem (see Table 1, footnote). The condition of
diversity among group members was provided by arranging the
sex compositions of the groups. Hoffman et al. (p. 207)
postulated that "a variety of directions [in thinking] will
increase the probability of discovering a creative
solution”, and that "mixed-sex groups may be expected to
produce more high quality solutions than single-sex
groups." The results, while not significant, revealed
that mixed-sex groups tended to produce more solutions of a
creative nature than the single-sex groups.

Triandis, Hall, and Ewen (1965) conducted a series of
three experiments in which the HH dimension was a major
variable. The process of establishing the HH condition in
dyads was the same for all experiments. In a pretest,
subjects completed semantic differenfial scales on & number
of socially relevant concepts. Factor analysis of the
results isolated a conservative-liberal social dimension.
Heterogeneous dyads had a conservative subject paired with

a liberal subject, and homogeneous dyads were two liberal
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or two conservative subjects. The task called for a number
of ideas to the fame problem (ways an average person can
attain fame) and the church problem (ways to raise money
for an uncompleted church building). Experiments 1 and 2
did not have significant results on the HH dimension. 1In
experiment 3 a second HH dimension was developed on the
basis of high-low creative task responses (heterogeneous
dyads were high creatives paired with low creatives;
homogeneous dyads were either both high or both low
creatives). The creativity HH condition was crossed with
social attitude HH condition resulting in a HH 2 X 2.
Triandis et al. (p. 52) concluded, "Dyads that are
heterogeneous in their attitudes and homogeneous in their
abilities are more creative than dyads that are
heterogeneous in both attitudes and abilities and dyads
that are homogeneous in both attitude and abilities."

In the above studies of groups and organizations,
diversity was the number of diverse orientations provided
by the organizations or the mix of orientations assigned to
the groups. One exception was the Pelz and Andrews (1976)
study, where diversity was provided by both the
organization (assigned tasks and projects) and by the
individual (number of specializations). The following
studies have in common diversity within or under the

control of the individual.
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Individual Diversity

The articles of Pelz (1958), Kasperson (1978), and
Parmenter and Garber (1971) defined diversity in terms of
the variety and frequency of communication contacts.

Graham (1965) considered diversity as the number of
activities within which an individual participates.

Pelz (1958) surveyed 300 scientists in a government
organization for the relationship of communication style
and perforﬁance. Scientific performance was evaluated by a
panel of peers and supervisors, and the communication style
was a combination of frequency of contact with colleagues
and a colleaque similarity score. The similarity score was
calculated by matching the scientists’ previous work
situations. "Depending on the number of such situations
that they shared in common, each pair received a high to
low similarity score . . . (and) the average similarity
between a scientist and his five main colleagues was
computed." Pelz (p, 315) stated "Highest performance is
found when scientists have frequent contact (more than
several times weekly) with colleagues who are on the
average dissimilar from themselves in values." Pelz (p.
315) emphasized that frequency of contact by itself did not

relate to high performance; it was only when frequent
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communication was with dissimilar cnntacts that performance
was higher.

After defining creativity in terms of "forming
associative elements into new combinations," Kasperson
(1978, p. 691) explained that "associative elements are
information input to the individual at some point in time
prior to their linking." Kasperson then hypothesized that
knowing a scientist’s information-gathering habits can
allow the prediction of the scientist’s creative
capability. Through individual interviews the
information-receiving behaviors and attitudes of 64
physical scientists were determined (factors were channel
variety, access frequency, usefulness, frequency of cue,
and field of exposure). The creative quality of
performance came from peer evaluations. Kasperson (p. 693)
stated in his conclusion that "creativity appears to be
related to the diversity of associative elements as
evidenced by the finding that the creative scientists
receive information from a wider variety of disciplinary
areas."

Parmenter and Garber (1971, p. 66) surveyed 110
scientists who had been selected as "very creative" by
members of the Industrial Research Institute. On the basis
of the number of mentions in the survey, ten environmental

factors were ranked. The first was autonomy, the second,
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intrinsic reward, and the third, diversity: "A broad
communication with stimulating contacts."

Graham (1965) summarized a number of occupational,
recreational, and general activities into a 57-item
"activity summary." His hypothesis was that the ability to
produce an idea that could be rated creative was related
positively to the amount of participation in the activity
summary. Each subject reviewed the activity summary and
checked off those activities in which he/she participated.
The subjects then wrote about the development of their
activities. The ideas expressed in the write-ups were then
evaluated as creative, constructive, or commonplace.

Graham (p. 389) concluded, "The hypothesis that ability to
produce a creative idea is related significantly to the
diversity of activity participation is sustained by the
data," and that, "The creative quality of ideas is
significantly related to the number of activities

participated in."

Operations Research and Diversity

The quotation from Theirauff (1979) used in the
introduction to this section suggested that creativity,
i.e., '"more unique solutions," results from the diversity
of disciplines in Operations Research (OR). Evidence of
studies that have tested this relationship has yet to be

found. What has been found are studies of how diversity is
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used in OR and an allegation that OR is limited in
creativity.

The original need for OR in its multidiscipline form
came from an increase both in the complexity of
technological problems and in the specialization of
expertise necessary for solutions. The beginning was
described by Ackoff (1961, p. 25): "Large problems cannot
be solved efficiently within the boundaries of one
discipline . . . a synthesis of scientific discipline(s)
was inevitable . . . research by interdisciplinary teams
was the only feasible alternative." The results was a
diverse team of scientists whose specializations were
determined by the problem.

An example of OR team study was reported by Lehrer
(1965, Ch. 9). In collaboration with a local university,
an optics company brought together scientists from four
different disciplines (quality control, industrial
engineering, psychology, and optometry) to study a lens
production quality control problem. In presenting the
study, Lehrer (p. 993) stated

The interdisciplinary OR research team provides a
variety of points of view in sizing-up a problem
and frequently results in the devising of new
ways to handle problems that could not have been
achieved by an individual or by a group with the
same background.

While the result of the OR team study were reportedly

substantial, the claims in the statement above were not
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tested. There were no tests of individuals or groups with
similar backgrounds on the same problem or under the same
conditions.

The form in which OR developed provided a basis for a
different critique of its claims to creativity. The
scientists were to participate in the process of OR, which
is "a scientific method applied to the construction of
predictive models" (Edison and Hertz 1964, p. 3). Any
creative performance emerging from this group was limited
to the development of the quantitative models, as was
contended in a short essay by Wooley (1979, pp. 574-575).
Wooley pointed out (in the mental memory terminology of
Crutchfield 1961) that creativity requires the upset and
rearrangement of cognitive sets for new ideas to develop.
After the rearrangement and development of new cognitive
sets the emphasis in OR focused on its "underlying
methodology which consists of systematic hypercritical
examination and error elimination" (p. 575). According to
Wooley, if creativity is to be found, it is only in the
development of models to serve this emphasis, and OR fails
in creating new and unique methodologies. This allegation,
however, does not answer the question of what happens to
the creativity expected because of the diversity of the
teams, the "expectations of more unique solutions" given by

Theirauf (1979, p. 15). No OR literature has been found
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that has tested or theorized further on the relationship

between diversity and creativity in OR groups.

Diversity: Summary and Critique

It his been established that member orientations do
carry through and appear as part of the group-solving
process and can be identified in the problem solution. The
studies also demonstrated that diversity of orientations
was a part of the climate in more innovative organizations
and in organizations where creative scientists excel. A
mixture of orientations defined heterogeneous groups that
outperformed homogeneous groups in tasks which included
creative performance. A number of different orientations
that could be controlled by the individual were also shown
to positively influence creative performance.

There was considerable variety in the establishment of
diversity and in the nature of orientations. Scientists
perform more creatively with diverse areas of
specialization, number of assigned projects and R&D
functions and in three studies, with diverse communications
styles including communication with dissimilar colleagues.
Organizations were shown to be more innovative with diverse
occupational specialties. Groups performed more creatively
if they were diverse in sex roles, social attitudes, and
personality profiles. Creative individuals were found to

have a greater number of personal activities.
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In two of the studies, however, diversity based on
performance differences was found not to be a factor. The
evidence points to a conclusion that where diversity brings
different orientations and perspectives to bear on a group
problem, the resulting interaction of viewpoints generates
new mental aésociations that trigger creative ideas.

But the real test of diversity, the multidiscipline
diversity accepted as a principle for OR teams, has yet to
be found. The heterogeneous-homogeneous (HH) group
experiments above, using only one category of diversity,
showed that more creative performance could result from a
diverse group than from a nondiverse group. The questions
that have yet to be addressed concern the task of producing
creative ideas. Will a multi-disciplinary team produce
more creative ideas than a team composed of similar
members? Will this same‘diverse team outproduce the same

number of diverse individuals working independently?

Literature Review Conclusion

Question Recapitulation

The questions that have emerged from reviewing each
area of interest are restated below. From this list will
come the questions to be formally developed into a theory

of group creativity in the next chapter. Some will
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be selected to be tested, and others will be stated as
assumptions to complete the theoretical model.

The Creative Process and Individual Effort. Writings
and research in creativity have concentrated on a number of
factors surrounding and contributing to the creative
experience. But little has been said about the amount of
effort and the creative output. Does the element of effort
lead to greater output of creative ideas when readily
available ideas exist?

Group Member Interaction. Interaction and
communication between individuals have been shown to
stimulate creative performance. Will this face-to-face
stimulation be intensified in a participating group?

Group Effects Interaction. A number of processes
characteristic of group participation (group effects) have
been found to influence creative performance. Which of
these effects dominate others and what is the nature of
their interactions?

Group Effects Response. A number of group effects have
been tested for their influence on creative performance.

No studies were found that tested the dependence of a group
effect on contextual or environmental conditions. Are
group effects a result of, or subject to, other conditions

of the group (e.g., group size)?
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Group Size Influence. While creative performance has
been shown to be influenced by group size, there are
suggestions that group size is not the direct influence but
acts through an intervening variable. For the production
of creative ideas, can group effects be the intervening

variable?

Dyads and Creative Performance. Performance of dyads

has been found to be uncharacteristic with that of other
group sizes. Are dyads a special group size where the
effects of a participating group (group effects) have
diminished influence? Can dyad members outproduce real
group members in the production of creative ideas? Can
dyad members 6utpfoduce individuals working independently?
Diverse Group Performance. Individuals with (or a
combination of) highly diverse communication contacts
(involvement in a number of activities, and a variety of
skills) have been found to have greater creative
performance. Heterogeneous groups with a single category
of diversity, have been shown to be more creative that
homogeneous groups. Does this mean that a group with
diversity in a number of categories will outproduce a
nondiverse group in the production of creative ideas? And
will a group with diversity in a number of categories
outproduce a nominal group of diverse individuals working

independently?
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Issues to Be Researched
The issues to be the focus for the development of the
theory are those introduced above under these headings:
dyads.and creative performance, the creative process and

individual effort, and diverse group performance.

Assumptions

The first assumption held in this study is that all
individuals have creative potential. The second
assumption, which relates to group-member interaction, is
that the stimulation resulting from the face-to-face
interaction between individuals will be intensified in a
participating group. And the third assumption is that the
construct of group effects, which is made up of the effects

influencing creative performance, will be influenced by

group size.
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CHAPTER 3

DEVELOPMENT OF THE THEORY AND THE
STATEMENT OF THE PROPOSITIONS

Creative Idea Production in Groups: A Model

Creativity in organizations requires an ideational
proficiency of individuals who characteristically perform
as members of a group. The previous chapter reviewed four
areas of the literature to provide background for the major
variables involved with creative idea production in groups.
The first area was creativity, from which comes the
dependent variable, creative performance. Next were the
areas for three independent variables: group effects,
group size, and diversity. These four variables are

depicted in Figure 2.

Figure 2. Model of relationships between creative
performance and the major independent variables.



22
Creative Performance .

Creative ideas have been described as a result of the
occurrence of new associations between idea elements from
remote cognitive sets (Crutchfield, 1961). New
associations require mental stimulation. Such stimulation
results from face-to-face interaction during high rates of
interpersonal communication (Pelz and Andrews, 1976;
Kasperson, 1978). The findings (Baker et al., 1967;
Kasperson, 1978) that face-to-face interaction stimulates
new memory associations and the production of ideas lead to
the suggestion that in a group of individuals, such
stimulation would be intensified, resulting in a higher
output of creative ideas. The additional suggestion
follows that working in a group increases the concentration
of effort involved in the creative process, resulting in
creative ideas of greater quality. Thus, the creative
performance being studied in this research is the
production of creative ideas by individuals in a group

setting.

Group Effects and Creative Performance

As defined previously, group effects include those
influences of the group that produce behavioral differences
when an individual becomes a participating group member. A
group effect assumed to positively influence creative

ideation is the stimulation resulting from multiple face-
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to-face interactions. This was the contention of Alex F.
Osborn (1953) in his development of brainstorming. While
- Osborn’s brainstorming groups produced more ideas than the
usual group meeting in which criticism is permitted, his
claim that brainstorming group members could outperform
individuals triggered a barrage of experiments proving
otherwise. A number of subsequent experiments compared
"real" groups (participating interacting groups) with
"nominal" groups (individuals working independently and
counted as a group). Virtually all of the experiments
found that nominal-individuals working alone outperformed
members participating in a real group. Another result of
the many experiments was the number of effects found that
were theorized, suggested, or proven to be factors in
inhibiting creative idea production in groups. Of these
various effects, six have demonstrated empirical
significance in their influence of idea producing
performance. These six are task involvement, cognitive
inertia, communications apprehension, self-oriented needs,
status in the group, and social loafing. It is by this
common characteristic, the influence on creative idea
production in a group, that these effects are tied together
into a construct called group effects. The influence that
group effects have on creative performance provides the

relationship shown in the model (Figure 2).
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Group Effects and Group Size

The studies of Slater (1958), discussed previously,
found that certain group-process characteristics (the
expression of disagreeable comments and the amount of
interpersonal tension) changed significantly when group
size increased to over five members. The increased size of
groups was found to be a factor for the reduction of
physical effort (Latane’ et al., 1979). Later experiments
(Petty et al., 1980; Harkins and Petty, 1982) found similar
group-size effects influencing cognitive effort. Of the
many studies that considered the conditions of group size
on the activities of group process, only these few
establish a relationship between group size and group-
process activities. The assumption follows that a similar‘
relationship exists between the group effects described
above that influence creative performance. A
characteristic of this relationship is that group effects

would increase with an increase in group size.

Group Effects, An Intervening Variable?

After finding the changes in the group process that
resulted from differences in group size, Slater (1958,
pP. 134) speculated that these changes may influence the
group’s performance, particularly in making suggestions
needed for problem-solving. Thus, Slater (1958) proposed a

three-phase relationship, with group process activities
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intervening between the changes in group size and
problem-solving performance. A similar relationship is
depicted in the groﬁp creativity model (Figure 2): Group
size acts upon and magnifies the group effects, which, in
turn, influence the performance of creative idea
production.

The existence of the group effects construct and the
relationships depicted, however, are based on a minimum of
evidence. And while further discussion of the group
creativity model (Figure 2) depends on the assumption of
group effects acting as an intervening variable, the group
effects construct will not be tested and the proof of the

wodel will be established through the other relationships.

Group Size and Creative Performance

At the conclusion of their review article Effects of
Group Size, Thomas and Fink (1963, p. 382) stated that
group size has significant influence on the performance of
individuals in groups. In the performance of problem
solving by groups of two and four, a size effect was
evident (Taylor and Faust 1952, p. 363). Measured as a
percentage of the output of subjects working alone,
subjects in groups of two produced 68 percent as compared
to 40 percent produced by subjects participating in groups
of four. 1In multisize group studies (Bouchard and Hare

1970; Renzulli et al., 1974), the output of creative ideas
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on a per-person basis was shown to decrease as group size
increased. 1In groups of five, seven, and nine members,
production was 66, 44, and 40 percent, respectively, of
that of individuals.

Analysis of the distribution of performance values by
group size in the meta-analysis (Figure 1) presents further
evidence for a relationship between group sizes and
creative performance: as groups grow larger, creative idea
production by group members falls off. Reversing the
analysis, one finds that group-member performance, while
remaining less than that of individuals, improves with a
decrease in group size until the size of two, or dyads. 1In
dyads, the output of group members has been found to equal
or exceed that of individuals. This better-than-individual
performance suggests something special about dyads, a
specialness that Murray (1964) extolled in his essay on
dyadic creativity. Murray (1964) saw in dyads an
exclusive, one-to-one capability to share and exchange

ideas.

Summary and Proposition 1

Mental stimulation for the production of creative ideas
has been found in the face-to-face interaction and
communication between individuals. Such face-to-face

interaction, and the resulting production of creative



97
ideas, should increase in real groups. Participation in
real groups, however, results in the inhibition of creative
idea production. A number of factors (cumulatively called
group effects) have been shown to significantly inhibit the
idea production of group members. In exploring idea-~
generating experiments using real and nominal groups, an
apparent size effect was found; as size increased, the
per-person production of creative ideas decreased. The
assumption was that performance is inhibited not by
additional group members but by the magnification of group
effects. <Conversely, looking at performance as real groups
grow smaller brings the focus to the dyad performance.
Group member performance increases as dgroups grow smaller,
until at the group size of two it is equal to or greater
than the performance of individuals. Apparently in dyads
the group effects, which inhibit member performance in
larger groups, have diminished. Thus, the effects of
face-to-face interaction have a greater influence on
creative idea production.

PROPOSITION 1. Creative performance, as measured by the
generation of ideas, will be greater in a dyad group

condition that in either a four-person group or a nominal
group condition.

Diversity and Creative Idea Production

A prevailing kelief, and the organizing principle for

early OR groups, was that a diversity of disciplines



98
brought together to solve a problem would produce more-
unusual and possibly more-successful solutions. In the
words of Falk and Johnson (1977, p. 65), these diverse
groups were "generally seen as having more potential in
developing alternative directions for approaching a
problem, cross~fertilizing members’ ideas and promoting
creative thinking." "Alternative directions" was one of
the various descriptions of the kind of diversity that
would stimulate creative thinking. Others are "information
sources" (Kasperson 1978, p. 693); "specializations" and
"areas of expertise" (Gerstenfeld 1970, p. 62);
"perspectives" (Hoffman 1979, p. 328):; and "disciplines"
(Theirauf 1978, p. 15). A single term, appropriate to
describe diversity in a creative context, is
"orientations." Diversity is the number of different
orientations brought to bear on a problem and to interact
in a problem situation.

In terms of research studies, the specific
relationship between diversity (the number of orientations
in a group) and creative performance (the number of
creative ideas produced per person).is difficult to
establish. What has been established is that the
difference in orientations of group members will be evident
in the solutions made by that group (Dearborn and Simon

1958). It has also been shown that a diversity in
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orientations will positively influence creative performance
in organizations (Hage and Aiken 1967, Aiken and Hage 1971;
Parmenter and Garber 1971; Pelz and Andrews 1976), in
individuals (Kasperson 1978; Parmenter and Garber 1971;
Pelz 1959; Graham 1965), and in heterogeneous groups
(Hoffman 1959; Hoffman and Maier 1961; Milton 1959; Hoffman

et al. 1964; Triandis et al. 1965).

Summary and Proposition 2

Diversity has been found to be positively related to
creative performance in research that studied: (1) a
number of different orientations present in organizational
environments, and (2) the mixed orientations present in
group problem solving conditions. The different
orientations that made up the diversity conditions included
occupational specialties, disciplines, communication
styles, projects and functions, personal activities, sex
roles, and social attituaes. Diversity has been shown as
positively influencing creative performance under a number
of different conditions and with the interaction of a
number of different orientations. In all conditions and
situations, the influence on the creative thinking process
is the same--a broad, across-memory stimulation that brings
into association remote cognitive sets, thus resulting in

the increased output of creative ideas.
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PROPOSITION 2. In groups, the creative performance of
group members will be greater under the influence of
diversity than when diversity is not present.

Interaction of Diversity and Group Size:
Proposition 3

Diversity has been defined as the number of different
orientations brought to bear on a group problem. Diversity
can be increased by ensuring that the group members have
different orientations or by bringing in additional members
with diverse orientations. It would follow that if a
variety of orientations are available, an increase in
diversity would become a function of group size. An
increase in group size, however, also means an increase in
group effects. As proposed earlier, four person groups are
subject to inhibiting group effects; thus an increase in
creative ideas due to a more diverse membership will be
countered by an inhibition of ideas due to the increase in
group effects. A reduction in group size, however, should
reduce this effect.

PROPOSITION 3: For the creative performance of group
members, diversity will have little effect on the output of
real, four-person groups, a small effect on the output of

nominal groups, and a positive effect on the output of
dyads.
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CHAPTER 4

METHODS FOR DATA COLLECTION

Subjects

Subjects for this research were 239 undergraduate
students recruited, primarily from junior-year classes, from
the business and other colleges of the University of
Arizona. With the permission of the professors, classes
were addressed and students were encouraged to volunteer to
be laboratory subjects. Subjects were not paid but
participated in a daily drawing for a free dinner for two.
Distribution of subjects by academic majors was
as follows: Business and Public Administration, 119; Arts
and Sciences, 56; Engineering, 25; Architecture, 18; and

other, 21.

Procedure

Design of the Experiment

The data collection process had, as its central method
a laboratory experiment. A flow diagram of the data
gathering procedure is depicted in Figure 3. A preliminary
questionnaire (Appendix A) obtained student characteristics
information to facilitate assignment to high and low

diversity four-person groups. Diversity was assessed along
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Figure 3. Flow diagram of the data gathering procedure.
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five dimensions--student subculture membership, occupational
interest, academic major, leisure~activity preferences, and
geographic origin--which are discussed fully in the Measures
Section. At the laboratory sessions, the experimenter
greeted each group with a directed conversation interval and
a practice group brainstorming exercise. Groups were then
assigned randomly to a group situation (a real-group
meeting, a dyad arrangement, or nominal-independent work
situation). 1In their respective group situations, the
subjects brainstormed and wrote unusual uses for three
objects (a wire coat hanger, light bulb, film container).
The subjects then completed a post-experiment questionnaire
and were debriefed. The debriefing included information
about the purpose of the experiment and a discussion of the
diversity characteristics of interest to the students. The

following is a discussion of the steps in the procedure.

Pre-laboratory Activities

The preliminary questionnaire (Appendix A) was used to
determine the times the student was available to attend the
experiment and the student characteristics data for
assignment to diverse group conditions. Assignment of
students to high or low diverse group conditions was made
by a sorting-selection algorithm. First, the algorithm
considered the pool of students available for a particular

laboratory period. Second, a diversity index (the number of
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different orientations in the group divided by the maxihum
number of orientations possible) was computed for every
possible group of four. Third, the algorithm ranked the
groups according to the diversity index and printed out the
top ten (most diverse) and bottom ten (least diverse)
groups. A high or low diverse group was selected for each

laboratory period and the selected students were notified.

Laboratory Procedure

Laboratory Schedule. Subjects were individually

notified of and scheduled to laboratory periods according to

the hours made available by them on their preliminary
questionnaires.

Conversation Interval. Subjects arriving for the
experiment were asked to sit around a large table while
waiting for all to arrive. During the arrival time the
experimenter sat with the subjects and directed a friendly
conversation about a current well-known campus situation.
This discussion continuéd for five to ten minutes after the
others had arrived to insure that all group members had an
opportunity to interact with each other. This interval
provided the initial face-to-face interaction necessary for
the diversity condition.

Briefing. After explaining that a script would be used
to maintain consistency for all groups, the experimenter

read from a script (Appendix B). Number badges were give
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out to facilitate assignment to experimental conditions,
and subjects were asked to refer to each other by number.
Each subject received a folder containing instructions for
the unusual-uses exercises, which included the brainstorming
technique, and four sheets of lined paper. Subjects were
asked to read the unusual-uses brainstorming instructions as
the experimenter read them aloud. It was emphasized that
each subject should write all ideas ("mentions"), whether
heard from otﬁer subjects or thought of by the subject.
Writing of ideas was to take place only during the timed
exercise periods.

Practice Session. The subjects moved to a smaller room,
took seats around a table, and were joined by the E for the
practice session. The timing and unusual-uses item~handling
procedure was explained. The practice item, a brick, was
introduced. The E coached the subjects in the practice
session, praising responses, explaining how to avoid
judgmental responses, and making suggestions for eliciting
unusual-uses ideas about the item: "Study the item’s
makeup. Handle it, feel it. What are its characteristics?
Does it come apart? In your mind move the item through
strange environments; do new relationships occur?"

Group Situation Assignment. After consulting the
schedule, the experimenter announced the situation in which

the group was to carry on the experiment. Each subject
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received an instruction sheet for the group situation, and
after a pause for reading and asking questions, subjects
took their places according to their group condition. The
instructions received by the subjects for the three group
situations were as follows:

MEETING-GROUP. Four members will sit around a table
and have a brainstorm session to generate unusual
uses for three items. There will be three six-minute
exercise periods with one-minute breaks for change of
the item. Casual conversation is allowed during
breaks.

DYAD-GROUP. The four group members will pair off
into two different rooms according to the schedule
below. One-minute breaks between items will allow
members to change rooms and the experimenter to set
up the next item. Casual conversation is allowed
during breaks.

Room A Room B

1st Exercise (wire coat hanger) 1
2nd Exercise (light bulb) 1
3rd Exercise (f£ilm container) 2

o010~ 1]
Lo ]
RPN W
R
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NOMINAL GROUP. The four members will sit in the same
room, apart from each other, and do silent
brainstorming. There will be three six-minute
exercise periods with one-minute breaks for the
experimenter to change items. Casual conversation is
allowed during breaks.

Timing. To accommodate the location changes required
for the dyad group situation, the experiment session was
conducted in three six-minute periods with one-minute
breaks for all group situations. The one-minute break also
allowed time to change items.

Experimental Performance. Subjects wrote unusual uses

for the three items: a wire clothes hanger, a light bulb,
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and, a plastic film container. If the scheduled fifth and
sixth subjects attended, they performed at the same time in
another room under dyad or nominal conditions.

(Data from extra subjects was used in the individual
performance analysis but not in the evaluation of
performance in the main conditions.)

Debriefing. At the end of the experimental session,
subjects returned to the original.meéting room and
completed a post-experimental questionnaire (Appendix C).

A short debriefing explained the purpose of the experiment
and assured confidentiality of responses. Also at this time
each subject’s results for the Clark-Trow Subcultures and

Occupational Personalities questionnaire were returned and

an explanation of their meaning was given to the students.

Measures

The three major variables--creative performance,
group conditions, and diversity--were operationalized and
assessed as follows. Group-size conditions were created
by having subjects perform the tasks in either a four-
person group, a dyad arrangement, or independently in a
nominal group. Diversity conditions were facilitated by
arranging subjects in homogeneous and heterogeneous groups
according to within-group differences for a number of
student characteristics. Creative performance, the

dependent variable, was measured along two dimensions,
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quantity and quality. Quantity was measured by counting
the number of responses, i.e., the number of uses mentioned
for the objects. Quality was measured with a depth of
creative effort scale, i.e., the uses were scored according

to the frequency of mention by all subjects.

Physical Facilities

The laboratory rooms were large enough to comfortably
seat four subjects around a small table. Each room had one
outside window and a door. During the experimental
performance the door was closed and the E was not present.
The three group conditions were explained above in the

procedures section.

University Student Diversity

Since the subject source was the University of
Arizona student population, the independent variable of
diversity was defined in terms of student characteristics
that would provide diverse student orientations. Five
areas of diverse orientations that students bring to an
idea-pfoducing experiment were used. The first was
diversity in the form of student subcultures as defined by
the Clark-Trow Typology of Collége Students (Clark and
Trow, 1960). The second area of diversity, occupational
interests, came from the vocational choice literature and

used the Holland occupational scales as defined by Campbell
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(1971, p. 463). The third area, matching the disciplines
of OR grcup formation, was the student’s academic major by
college. The fourth results from the type and social
nature of leisure activity in which the student
participated. The fifth is a possible cultural or regional
orientation that is a result of being raised in a certain
part of the country. A detailed explanation of each
characteristic and its operationalization follows.

Student Subcultures. Student subcultures were defined
by Gottlieb and Hodgkins (1963, p. 242) as "a segment of
the student body at a given institution holding wvalue
orientations distinctive of that of the other college
community and/or other segments of the student body." For
their study of student subcultures, Clark and Trow (1966,
p. 19) combined the dimension of "the degree of involvement
with ideas" with the dimension of "the extent of
identification with the college." Tﬁis resulted in a (2 x
2) typology of four student subcultures: acadenic,
collegiate, vocational, and nonconformist. A method to
identify these subcultures within the student population
was developed by Gottlieb and Hodgkins (1968). This method
entails four paragraphs, each a detailed description of
values, attitudes, and activities of a particular
subculture, from which student subjects select the

orientation most nearly matching their own (Appendix A).
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This measure, including the self-selection feature, were
used in a number of subsequent studies (Gottlieb and
Hodgkins, 1963; Maw, 1971, 1981; Biggs, 1973; Kees, 1974;
Terenzini and Pascarella, 1977; Little and Murrell, 1982).

Occupational Interests. Occupational specialties and
the number of occupations present were used above to define
diversity in industrial R&D organizations by Pelz and
Andrews (1976) and Hage and Aiken (1967) in studies
previously discussed. In the university setting, the
occupational characteristic has been plumbed by various
vocational interests tests. One test is the Strong
Vocational Interest Blank (SVIB), which has been in use
since the early 1930’s, (Strong, 1955, p. 5) and has become
a major instrument in counseling students in their selection
of career occupations. The SVIB compares a student’s scores
to the occupational profiles developed through continuous
surveys of graduates working in those occupations. In this
process, Strong compiled a list of more than 400 occupations
for men and 262 occupations for women (Campbell, 1971, p.
349) . Occupation titles were also used by Holland (Super,
1983, p. 16) to measure vocational interests. Holland
developed six major occupational types, or what he called
occupational personalities: realistic, intellectual,
artistic, social, enterprising, and conventional. In a

later collaboration with Campbell (1971, p. 443), Holland
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grouped the occupational titles from the SVIB into six
categories. The six Holland categories suggest six
different occupational orientations to use as another
diversity category. Each student’s occupational orientation
was determined through the use of the SVIB occupation titles
from the Holland categories in a forced-choice questionnaire
which was in the preliminary questionnaire (Appendix A).

Academic Major. In their book, The Impact of College on
Students, Feldman and Newcomb (1969) devoted a chapter to
the diversity of major fields of study. Their research and
review found that for a number of different aspects there
are substantial differences between major fields that impact
on the student. Differences in student background
characteristics, the physical and faculty environment of the
major, and the resulting values of the student are
mentioned. The suggestion that different majors would
provide different orientations was supported by the
statement that "students pursuing different majors have
distinctive characteristics . . . a combination of the
individual’s characteristics that initially led him to
choose his major, together with the relatively intensive and
limited experience therein." The college of academic major
for each subject was determined with questions in the
preliminary questionnaire (Appendix 3).

Leisure Activities. A fourth category for diversity is
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the individual’s "avocation-competency." This is the
difference in orientation that comes with attaining
competency, to the expert-professional level, in activities
other than one’s occupation (e.g., dentists becoming private
pilots; teachers joining volleyball teams). It is suggested
that seeking and developing skills and competence in a sport
or a hobby are a result of what Snyder and Fromkin (1980)
have found as satisfying a need for uniqueness and result in
a unique or diverse orientation. For this research, the
emphasis is on the type (hobby or sport) and the social
situation (alone or with others) of the leisure activities.
Crossing the type of activity with the social situation for
the activity provided four subcategories (hobby, zlone = 1;
hobby, others = 2; sport, alone = 3; sport, others = 4).

The preliminary questionnaire (Appendix A) requested that
the student list his/her leisure activities and assign each
a competence rating. The highly rated activity was
evaluated to determine which of the four subcategories above
applied and the appropriate subcategory number was assigned.
Regional Orientations. It was speculated here that
individuals retain an orientation toward the cultural region
where they lived through their adolescent years. Just as
growing up on the west coast can imbue a person
with attitudes toward family life or political candidates

that differ from those of a person raised in New England,
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orientation towards articles used in everyday life may be
different. For example, the uses a wire clothes hanger can
be put to in Texas may not be the same as those in New York
or Vermont. Support for this idea of regional differences
comes from the book The Nine Nations of Noxrth America, by
Joel Garreau (1981). Garreau, a newspaperman, became
sensitive to the way news reports from different parts of
the country showed certain consistent differences in the
attitudes and outlooks expressed. During extensive travel
and interviews, Garreau inquired, "What is it like where you
are?" The result was that North America was categorized
into nine regional areas: New England, Quebec, The Foundry
(the New York to Great lLakes region), Dixie, the Breadbasket
(the plains states), the islands (southern Florida and the
Caribbean Islands), Mexamerica (Mexico, Texas, Arizona and
California), Ectopia (Pacific coast, west of coast range,
San Francisco to Alaska), and the Empty Quarter (Rocky
Mountain States north to central Canada). As suggested by
Garreau (1981, p. xvi), a regional orientation is expressed
when answering the question "Where’re you from?" The
response tells "where you are coming from . . . your
identity is shaped by your origin." Using seven areas based
on regions identified above, regional orientations were
determined by a preliminary questionnaire item asking for

the location of the high school the student attended.
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The Group Diversity Index. As defined previously,
diversity in a group is determined by the number of
different orientations present. A measurement for diversity
was adapted from the formulas developed by Mueller,
Schussler, and Costner (1977, p. 176) and Lieberson (1969,
p. 861) for determining differences in social populations.
For the groups from the university population, subjects were
compared to one another for differences in the five
orientations. Differences were summed and divided by the
maximum number of differences possible to come up with a
group diversity index. For example, in a group of four
subjects there are six face-to-face relationships. If each
of the four subjects had a different academic majdr, there
would be six academic major differences, a group index of
1.00; if two subjects had the same major, there would be
four academic major differences, a group index of .66.
Differences between group members were determined for each
of the five orienta- tions, summed, and divided by 30--the
maximum number of differences--to obtain the diversity index
for each group. High and low diversity partitioning was
made by splitting the sample at the median of the group
diversity index.

Sex and Age Diversity Influence. The subjects’ sex and
age are characteristics extraneous to this research but have

been used in other experiments to form heterogeneous and
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homogeneous groups (e.g., Milton, 1958; Hoffman et al.,
1964; 2Z2iller and Exline, 1968). While these |
characteristics were freely distributed in the present
experiment the distribution was not random. To test for a
possible diversity effect from sex and age differences an
index was developed similar to the diversity index above.
Subject data were analyzed for the number of differences
each subject experienced in sex and age (a difference
greater than or less than four years) in the practice group.
This number was divided by the maximum number of differences
possible to provide a subject sex-age diversity index.
Summing and averaging this index for group members gave the

group sex-age diversity index.

Performance Measures

Creative performance in the production of creative ideas
was assessed by unusual-uses exercises using brainstorming
rules. In their review of brainstorming literature, Lamm
and Trommsdorf (1973, p. 362) gave the following problem:
"Uses: the task here is to think of possible uses for a
given object (e.g., for a brick, a coat hanger, a
newspaper) ." A similar type of task was used in the
brainstorming studies of Bouchard et al. (1972b, p.
424), Andre et al. (1979, p. 114) and is found as one of the
performance tasks used in the Torrance Tests for Creative

Thinking (Torrance, 1974, p. 39). For the present study
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subjects were asked to write as many different and original
uses as possible for the items under study. The items used
were a red brick, a wire clothes hanger, a light bulb, and a
plastic film container. Responses describing the usual uses
and patently absurd uses were rejected. Duplicate responses
within each group were deleted to make a group list.
Evaluation of the responses was made using two measures--a
quantity or fluency count, and a quality of creative effort
measure. .

Quantitative Measure. The capability of a person to
efficiently and quickly retrieve from memory a number of
different responses when stimulated by a search model is
termed "fluency" (Guilford, 1967, p. 102). The measure of
fluency used here is the number of different uses listed for
each item. The fluency count appears to be a popular
measure for tasks requiring a number of responses. For
example, all 33 experiments listed in Table 1 (Chapter 2)
used fluency as a quantitative measure; for 16 it was the
only measure. For the present experiment, group fluency, or
the individual frequency of response summed for the group as
explained above, is the quantitative measure of the
dependent variable.

Qualitative Measure. For those experiments in Table 1
that used a second measure focused on "quality", several

(Dunnette et al., 1963, p. 35; Gurman, 1968, p. 473;
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Bouchard, 1969, p. 17; Vroom, 1969 et al., p. 85) rated
their responses using a "goodness" measure; This measure
drew from Taylor’s et al. (1958, p. 37) taxonomy of
characteristics: feasibility, effectiveness, generality,
probability, and significance. Each response was rated by a
number of judges using a five step scale for each
characteristic (0 = a negative contriﬁution or unimportant
to 5 = a major contribution or very important). While these
are critical measures in terms of the problem being
solved or the task being performed, they do not assess the
effort put into the ideation process by the creative
thinker.

A qualitative measure that came closer to assessing the
effort in the creative process was the "originality" or
"uniqueness" measure. Jablin (1981, p. 251) and Renzulli et
al. (1974, p. 109) had judges score responses on a scale for
originalify with a range from one to three points: one if
the response was low originality or was mundane, to three if
the response had high originality or was unique. Torrance
(1963, p. 315) assigned originality points according to the
remoteness of the response as compared to all responses.
Using a range of one to four points,

Torrance assigned one i1f the response was given by 12
percent or less of the subjects (groups) to four points if

the response was given by one percent or less. A similar
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statistical remoteness measure was used by Andre et al.
(1979, p. 114), "a unique response being defined as one
given by less than 20 percent of the population." For the
experiments of Taylor et al. (1958, p. 35) and Cohen et al.
(1960, p. 321) a "unique" response was one given by just one
subject (or group), a "once-mentioned" response.

A Quality of Creative Process Measure. The present
research introduces a refined quality measure. Unlike
the "goodness" measure, it will assess the idea output in
terms of the effort involved in the creative process. It is
presented as a measure that would be applicable to all
multiple response creativity exercises and would not be
subject to the problems of inter-rater reliability. Most
important, it evaluates the full set of responses, not just
a small percentage, as is the case in the "original" and
"unique" measures cited above.

This measure is based upon the assumption that all
persons have in their mind a pool of ready ideas, ideas that
are at the front of the mental activity because of the
familiarity and concern with current issues and
circumstances, e.g., a recurring need for a particular
problem solution. Support for this notion is found in
Paskov’s (1974, p. 39) explanation as to why certain groups
were able to outperform other groups in brainstorming

experiments: "The use of a salient problem about which
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subjects have genuine opinions and relevant knowledge is
likely to lead many of them to contribute more in the
discussion." Another aspect of the pool-of~-ready ideas
assumption is that in a given population having common
circumstances and experiences, there will be a broad
distribution of similar ideas. Paskov (1974, p. 38) noted
that "many ideas previously discussed and considered to be
good and valid are repeated across individuals." Thus an
idea that is a popular response to a current issue will get
many mentions when the population is polled. Paskov’s
(1974, p. 39) discussion suggests that different and remote
(i.e., creative) ideas come only after the pool of ready and
common ideas is exhausted. Exhausting immediate responses
is an early step in the synectics approach to creative
problem solving currently employed in industry (Stein,
1975). During analysis of the problem "as given," the
immediate suggestions and solutions are not considered
valuable and are "purged." This step is done so the
"individuals and the groups can rid themselves of
superficial ideas and be forced to turn to more innovative
possibilities" (Stein, 1975, p. 198). Implicit in both
Paskov’s and Stein’s discussion is the ease with which
ideas from the ready and common pool can be expressed.
Ideas having greater creativity require the effort of

getting through, or purging, the immediate popular response.
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A table showing the distribution of responses
suggested by the above discussion would be constructed as
follows: Unusual uses with the highest frequency of mention
(FQM) would be listed at the top and the remaining would be
ranked in a descending order of FQM unit, with those uses
that received a single mention each at the bottom. An

example is presented in Table 2a.

Table 2a. An example of a frequency of mention table.

(1) (2) (3) (4) (5) **

Frequency Uses Mentions Cumulative RCF=CE*
30 1 30 30 .015
28 2 56 86 .044
27 1 27 113 .056
3 40 120 1620 .810
2 90 180 1800 .900
1 200 200 2000 1.000

* Relative Cumulative Freq. equals Creative Effort Points
*¥%* Column (5) is Column (4) divided by the total: 2000

For this fictitious example 30 subjects produced 2000
responses, or mentions, of 700 different uses for a
cardboard box. Starting at the top of the table, one use
was mentioned by all 30 subjects, 2 uses were mentioned by
28 of the subjects, and so on down to the bottom where we
find that 90 uses were menfioned 2 times each and 200 uses

were single-mention uses. Note that uses are not listed by
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name but represented by the number of mentions received.
Further development of this distribution of frequencies
followed the statement of Lapin (1980, p. 30) that "cumu-
lative frequencies can provide a useful description of a
population especially when they are expressed relatively as
. « . proportions." The fourth and fifth columns of Table
2a present this development. Column 4 has the mention
frequencies summed down the table. In column 5 the relative
cumulative frequency (RCF) is obtained by dividing each
cunulative number of mentions (Column 4) by the total number
of mentions expressed by the sample population.

Creative Effort Points. It is suggested that the
frequency of mention distribution, as shown in the RCF
column, would be common for results of all creative
performance tasks requiring multiple responses. It is
further suggested that an effort evaluation, as a quality
measure, is available by using the RCF values as creative
effort (CE) points. For example, a use for a cardboard box
that received 3 mentions in the above sample (Table 2a)
would have a value equal to the RCF, .81 CE points, and a
use that nearly everybody expressed, with 28 mentions,
would have .04 CE points.

Quantity Influences Quality Measures. A cautionary
note for evaluating the quality output of brainstorming

groups is found in the work of Bouchard. Table 1 includes
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ten experiments conducted by Bouchard and his associates.
The single measure used with all of their experiments is a
frequency count of responses. Bouchard in commenting on his
previous work, stated: "More sopiristicated scoring is
unnecessary since all other scores that can be derived from
this type of data correlate highly with total quantity®
(Bouchard, 1969). Andre et al. (1979, p. 120) also found
that the uniqueness scale correlated highly with frequency
scores. What Bouchard and Andre suggest is that their
qualitative scores were an artifact of their frequency
scores and did not contribute additional information about
creative performance. The above creative effort (CE)
approach attempts to avoid this problem, but since CE points
are derived from frequency a high correlation may be
expected. It is to escape this influence of frequency that
the following "four depths or effort" (DE) approach w&s
developed. |

Four Depths of Creative Effort Approach. This approach
maintains the assumption that responses requiring greater
effort are fewer in number and likely to be more
creative than those responses which are readily available.
What is being measured is the difference between the
distribution of mentions found for a subgroup under a
particular condition and the distribution of mentions for

the whole sample. The measure is developed by dividing the
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frequency of mention table (Table 2a) into four equal parts,
or "depths," on the basis of number of mentions. Each depth
would be denoted by the frequency levels it included. For
the cardboard box example (Table 2b) column 1 indicates the
four depths by number of mentions at each depth and column 2
shows what frequency levels are included. To continue the
example, let there be a condition "Y" (e.g., a high nominal,
high diversity condition) wherein performance resulted in
the expression of 500 mentions for uses. Column 3 has the
distribution of these 500 mentions as if condition Y had no
effect. Column 4 shows the actual distribution of mentions
due to the influence of condition Y. Column 5 is the number
of actual mentions (Column 4) divided by the number of
expected mentions (Column 3) times 100 for an index of
performance difference resulting from condition Y. It can
be seen in the example, that under the influence of
condition ¥, a higher proportion of greater effort responses
were produced. For reporting analyses, a depth of effort
table has the creative effort depths and the index values

for each condition.



Table 2b. The development of a depth of effort (DE) table.

(1) (2) (3) (4) (5)*

Cum. Freq. No "y"® wyw  wywpg

Ments. Levels Infl. Infl. Index
Creative Ievel Depths-- - ———— - -
1. Readily available 00-499 20-30 125 87 70
2. Little effort 500-999 11-19 125 119 95
3. Some effort 1000~1499 4-10 125 139 111

4. Greatest effort 1500-2000 1-3 125 156 125

Freq.: Frequency, Ment.: Mentions, Infl.: Influence
* Column (5) is column (4) divided by column (3) x 100
Performance Scoring of Groups

Group performance was assessed for the quantity and
quality of responses written for three unusual-uses tasks.

A list of unusual uses for each task was written by each
subject in every group. The scoring procedure for each of
the group conditions was as follows.

Meeting Groups. The response lists produced by subjects
working in a meeting group were usually quite
similar. The four lists were combined and duplicate
responses eliminated. This provided a listing of unusual
uses and a frequency count for each group working in the
meeting condition.

Nominal Groups. The nominal group scoring procedure
used in previous research (e.g., Taylor et al., 1958;
Bouchard and Hare, 1970; Andre et al., 1979) treats subjects
performing independently as members of a pool from which

random selection to nominal groups of the appropriate size
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is made. The same procedure was followed for the present
experiment. Subjects who had performed independently
(sitting in groups of three and four) were divided into two
pools based on diversity scores. Subjects were randomly
selected from these pools to make up nominal
groups of four. The random selection process was repeated
for each of the three tasks. The response lists from the
four subjects were combined, and duplicate uses were
removed, resulting in an unusual-uses list and a frequency
score for each nominal group.

Dyad Groups. Prior to the laboratory session,
four-person groups were assembled to either maximize or
minimize the diversity differences between members. The
total number of differences in the group, divided by the
maximum possible, gave the group diversity index. However,
for those groups assigned to perform in dyad conditions, the
pairing of subjects resulted in dyad diversity indexes
different from that of their group. Therefore, during
analysis, each dyad was reassessed and sorted into a high or
low diversity pool. Drawing from a pool, dyads were
randomly paired to form a high or low diversity group for
performance scoring. Individual subject response lists

were combined to produce a single no-duplicate uses list
and frequency count for each group. This process was

repeated for each performance task.
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The above process f£or scoring performance resulted in
unusual-uses lists and frequency counts from 51 groups. The
division of groups for the group situation was-as follows:
14 meeting groups, 18 dyad groups, and 19 nominal groups.
The division of groups for the diversity conditions varied
by task (see Table 3) and can be found in the presentation

of results.

Statistical Analysis

The design for statistical analysis of quantity and
quality of creative performance was a 3 x 2 x 3 factorial.
Subgroups were established by crossing the three group
conditions (meeting, dyad and nominal) with the two
diversity conditions (high and low) and with the three
performance tasks (hanger, light bulb, and film container).
For the quantity of performance analysis, the cells
contained the average group output of mentions. For the
quality of performance analysis the cells contained the
average group CE points. Analysis of variance (ANOVA)
confirmed performance differences and their significance
between the conditions. T-tests confirmed differences
between means within conditions. Chi-square tests for
goodness of fit was the basis of analeis of the depth of

effort tables for the tests of significance.
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Chapter 5

DATA ANALYSIS AND RESULTS

Methodology

Defects and Readjustments

During the running of the first week (of three weeks) of
experiments, certain defects in the laboratory procedure
were found. These defects had to do with the arrival-
conversation interval, the order in which the tasks were
performed, and the attendance of student subjects in
scheduled experiments.

The Arrival-Conversation Interval. The arrival interval
had been arranged so that each student would enter the
waiting area and sit around a large table. After all of the
scheduled subjects had arrived, the briefing would begin.
During the first week’s experiments the experimenter noted
that interaction during this arrival interval was not
consistent. Some students would start a conversation but
usually there was no interpersonal interaction that included
all present. The experimenter believed that interaction at
the introductory time was not only important but necessary.
Andre et al. (1970, p. 122) had demonstrated that experience
in group interaction had an effect on the production of

ideas by the group members in subsequent experiments. The
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experimenter also believed that pre-experimental interaction
was essential to activate the diversity influence present in
the group. For weeks two and three, a consistent procedure
was practiced during the arrival interwval. During the
interval the time for each group was occupied by a
discussion directed by the experimenter on one item of
recent campus controversy. The discussion was continued
until five minutes after the last subject had arrived to
ensure that all in the group had interacted.

The Order of Tasks. It was anticipated that comparisons
between groups would be made using the total (three task)
output produced under the experimental conditions. It was
also believed that rotating the four tasks between the
practice and the experimental sessions would minimize any
"sequential effect" (Brilhart and Jochem 1964; i.e., the
performance of a later task is influenced by learning during
the earlier task). What was not foreseen was the large
difference in task performance due to the nature of the task
items; the light bulb task produced fewer responses than did
the other‘tasks. When rotated through practice and
experimental sessions, the output differences due to the
task item confounded between-group experimental comparisons
for the first week results.

For weeks two and three the order of the tasks was made

consistent; the brick task was used in the practice session
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and for performance under the experimental conditions the
order was: the hanger, the light bulb and the film

container tasks.

Laboratory Attendance. As described in the Procedures

Section, subjects were scheduled for laboratory periods
according to the times they had stated on their preliminary
questionnaires. It was expected by the experimenter that
once a student voluntarily did the preliminary
questionnaire, completed the personal data form and
indicated the days he/she was available, that student would
attend the laboratory period. However, attendance for the
first week was 64 percent and only eight out of the 25
scheduled experiments were completed; a 32 percent
completion rate. In weeks two and three, six students were
scheduled for every four-subject experiment. Experiment
completion rate improved tc 80 percent.

For the above reasons, particularly due to the
inconsistencies in the conversation interval and the order
of task assignment, the first weeks’ work was designated as
a pilot study. The final analysis examined the results of
weeks two and three which incorporated the adjustments and

corrections described above.

Nominal Group Size Differences

In spite of the over scheduling described above, there
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were periods in which only three subjects attended the
experiment. Anticipating that a group size of three may
have an effect on the interaction in the meeting-group
condition and would not allow for the operation of the
four-person dyad procedure, a three-subject group was always
assigned to the nominal group condition (working
independently). However, there developed a concern for a
possible group-size effect within the nominal condition. As
explained in the Measurement Section (Chapter 4), the
performance results from the three and four-person nominal-
group subjects were pooled and randomly selected into
nominal four-person group results for the assessment of
performance. This pooling and selection is thought to have
minimized performance differences resulting from working in

a group of three as compared to working in a group of four.

Data Collection and Analysis Preparation

Summary of Data Collection Efforts

Preliminary questionnaires were received from 573
students. Of these, 125 questionnaires were discarded as
incomplete. The remaining 448 were evaluated for the
diversity matching of subjects to experimental groups. Each
group was scheduled for one hour of laboratory time:
an experimental session, and the laboratory schedule was

programmed to f£ill ten sessions a day for a week. Three
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weekly programs were conducted resulting in 445 students
scheduled for 105 experimental sessions. Two hundred and
sixty two students participated, resulting in 66 sessions
which included 35 (back up) subjects individual performing
parallel-run tasks. With the assignment of week one to
pilot-study status, the number of valid experimental
sessions was reduced to 58. Pooling the three and four
person experiments and forming four person nominal groups
further reduced the number of "group sessions" to 51. The
analysis that follows examines the performance of 239
subjects, forming 51 groups performing a practice task and
then three tasks under the experimental conditions of group

size and group diversity.

Description of the Data

Analysis of the performance results from the 51 groups
found 5,517 responses (mentions of uses) resulting from the
three-uses-for-objects tasks. Table 3a lays out the general
results for the three tasks. Appendices D, E, and F list
the unusual uses mentioned in each task. Table 3b shows the
distribution of subjects according to diversity
characteristics. Although there were quantity differences
between the three tasks, between task correlation
coefficients were high (hanger-bulb, r = .82; bulb-
container, r = .79; container~-hanger, r = .81; all

probabilities < .0001) and the results from the three tasks
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Production of unusual uses for three tasks.

Clothes Hanger

Total
Groups in the
subgroup 51
Different unusual
uses 536
Different uses
percent

Number of mentions 2026
Uses mentioned

once 250
Light Bulb
Total

Groups in the

subgroup 51
Different unusual

uses 452
Different uses

percent

Number of mentions 1518
Uses mentioned

once 240
Film Container
Total
Groups in the
subgroup 51
Different unusual
uses 557
Different uses
percent

Number of mentions 1962
Uses mentioned
once

Conditions
Group
Meet Dyad Nom.
14 18 19
229 271 361
42% 51% 67%
408 680 938
58 77 117
Conditions
Group
Meet Dyad Nomn.
14 18 19
167 243 312
37% 53% 68%
293 561 664
41 73 126
Conditions
Group
Meet Dyad Nom.
14 18 19
206 277 366
36% 50% 66%
393 644 918
61 91 153

Diversity
High Low
28 23
417 330
78% 62%
1173 842
154 96
Diversity
High Low
26 25
326 287

72% 63%
812 706
135 95

Diversity

High  Low
27 24

410 344
72% 63%

1095 855
178 134
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were combined into a total task performance result for

quantity and quality analysis.

Table 3b. Distribution of the student subjects according
to student diversity characteristics.

Student Subcultures

Academic 87 Collegiate 45
Vocational 87 Nonconformist 15

Occupational Interests

Realistic 25 Intellectual 49 Artistic 82
Social 31 Enterprising 30 Conventional 17

Academic Major

Business and Public Administration 118
Arts and Sciences 54
Engineering 24
Architecture 18
Others 20

Leisure Activities

Hobby with others 34 Sports with others 49
Hobby alone 114 Sports alone 36

Regional Orientations

Ectopia 13 Mexamerica 142 Breadbasket 20
The Foundry 32 Dixie 5 New England 5
Empty Quarter 8 Foreign, East 3 Foreign, West 5

Development of the Quality Measure:
Depth of Creative Effort

The development of a creative effort measure began by
ranking, for each task, the list of uses for objects

according to the uses frequency of mention (Appendices D, E,
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and F). When the lists were ranked in this manner, the
frequency-of-uses pattern became apparent. At the top were
a few uses with a high frequency of mention, and as the
frequency of mention decreased down the list, there was an
increase in the number of uses with the same frequency.
Each ranked list of uses was then converted into a ranking
of frequencies: frequency of mention (FQM) lists which were
subsequently combined into one list which is presented as
the first three columns in Table 4. As descyibed in the
Measures Section (Chapter 4), development of the table
v continued with the addition of a cumulative frequency
column. Relative cumulative frequency (RCF) values were
computed and used for the creative effort (CE) scores.
Thus, each use had a CE value according to its frequency of
mention. The accumulation of CE values for the uses
mentioned by an individual or a group provided a quality

measure: a creative effort score.

Preliminary and Covariate Analysis

Practice Session Group Size Differences

As described above, laboratory weeks two and three had
six students scheduled for each four-person experiment.
Since all subjects that attended (from 3 to 6 persons) were
part of tﬁe conversation interval and practice session, an

additional concern developed: did group-size variance during
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Table 4. Frequency of mention distribution for all tasks.
This arrangement assumes that uses with high mention

frequencies are ideas more readily available and that the
creative effort to conceive uses increases down the list.

FQM USES MENTS CUM RCF or CE
51 1 51 51 .009
44 1 44 95 .017
39 2 78 173 .031
37 3 111 284 .051
35 1l 35 319 . 057
34 1l 34 353 .063
33 1l 33 386 .069
32 1l 32 418 .075
31 2 62 480 .087
30 4 120 600 .108
29 1l 29 629 .114
28 4 112 741 .134
27 2 54 795 .144
26 1l 26 : 821 .148
25 3 75 896 .162
24 4 96 992 179
23 3 69 1061 .192
22 3 66 1127 .204
21 3 63 1190 .215
20 1 20 1210 .219
19 9 171 1381 .250
18 4 72 1453 «263
17 4 68 1521 .275
16 6 128 1649 .298
15 5 75 1724 .312
14 1 14 1738 .315
13 12 156 1894 .343
12 18 216 2110 .382
11 i3 143 2253 .408
10 14 140 2393 -433
9 28 252 2654 .479
8 15 120 2765 .501
7 28 196 2961 .536
6 49 294 3255 .589
5 53 265 3520 .638
4 87 348 3868 .701
3 124 372 4240 .768
2 241 482 4722 .855
1l 795 795 5517 1.000

FQM: Frequency of mention, USES: the uses at that FQM,
MENTS: Total mentions at that frequency, CUM: Cumulative
Mentions, RCF: Relative Cumulative Frequency (cumulative
mentions/total mentions), CE: Creative effort points.
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the practice session have an influence on subsequent
experimental performance? To determine the effect of group
size a comparison was made between groups for a size effect
on individual practice performance (see Table 5).

Table 5. Comparison of individual practice performance for
effects of practice group size.

Practice Number of Mean Practice Standard
Group Size Individuals Exercise Output Deviation
3 54 18.31 5.93
4 82 19.87 4.71
5 60 18.96 6.77

6 31 21.12 3.85

A one-way ANOVA found no significant difference for
performance between groups in the practice sessions due to
the effect of group size (F = 2.02, p. = .111). Further,
the size of the practice group was not found to be
significant when tested as a covariate for individual
performance under practice conditions (see Table 6(a)).
(The significance of group size under experimental
conditions for individual performance in Table 6 (b, c and
d) was due to assigning all three-person groups to nominal
conditions). The experimenter concluded that the size of
the group during practice session did not have an effect on

the subsequent experimental performance on the subjects.
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Table 6. ANOVA results for individual performance of
group members in practice and experimental conditions.

Measured: Quantity
Number of cases: 238
Effects: Diversity & Group Size
Condition: Practice ====- Experimental —-—==—=---
Uses Task(s): Brick Hanger, Bulb Container
(a) (b) (c) (4)
i £ i £
Covariates
Sex 2.34 .31 1.93 .365
Age .47 .61 .80 2.83
Sex-Age Diversity .60 .43 .63 .00
Practice Group Slze 1.48 13.80%%* 9.37%%% 2]1,26%%%
Main Effects
Group Condition 2.36 G4 .,44%%% 112.14%%% 87 ,99%*%*
Diversity Condition 6.22 #** .23 .00 1.50
2 Way Interaction
Group x Diversity .14 1.88 .63 .60
* p < .05 ** p < .01 *%k% p < .001

Nominal Groups and Coaction Effect

Zajonc’s (1969, p. 65) original theory suggested that
"subjects simultaneously engaged in the same activity and
in full view of each other" would be negatively influenced
by coaction effects. Street (1974) tested for the coaction
effect by having nominal group members brainstorm
independently, but in each other’s presence, and compared
their performance to subjects working alone. Street (p.
435) found no significanée difference in the quality of
output between the two conditions.

Similar negative results for quantity of output were

found in the present research. Table 7 presents a
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comparison between the performance of subjects doing
individual brainstorming working alone, and in groups of
three and four. One way ANOVAs found that betweén group
differences were not significant (f = 1.36, p = .259). The
.experimenter concluded that subjects working independently
in the same room were not influenced by coaction effects.

Table 7. Comparison of individual performance in nominal
groups by group size.

Group Subjects Quality Standard
Size n Output* Deviation
1 16 44 .22 14.05
3 57 37.20 12.50
4 15 41.60 17.49

*Quantity output is the average individual performance for
three tasks.

Covariates: Sex, Age, and
Sex-Age Diversity

Sex and age were not a consideration when assigning
subjects to groups. It was found that the sex of the
subjects was nearly evenly distributed between male (47%)
and female (53%). The average age was 22 with a standard
deviation of 4.9. When tested for covariation with
individual performance, neither sex, nor sex-age were
significant covariates (see Table 6). Sex-age diversity,

however, was found to be a significant covariate with the
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performance of the three tasks by groups under experimental
conditions. In order to remove any variance due to sex-age
diversity before significance was applied to the main
effects, sex-age diversity was included as a covariate in

the final analysis (see Table 8).

Statistical Presentations Note

Tables 8(b), 9, and 10 present statistical results of
creative performance for quantity (frequency of response)
and quality (creative effort points). The similarity
between the quantity and quality measures found throughout
these tables was confirmed by finding between them a high
coefficient of correlation (All tasks: r = .95, within
tasks: Hanger, r = .97; Bulb, r = .95; Container, r = .96
all p<.001). As anticipated in the Measures Section
(Chapter 4), the CE values did not provide information
about creative performance beyond what was found in the
quantity measure. Accordingly, the second quality measure
was developed by dividing the FQM table into "four depths of
creative effort" (as described in Chapter 4). The analysis
of the distribution of mentions according to frequency of
mention is presented in Table 11. 2All further "quality"
discussion will be in terms of this "four

depths-of-creativity" measure.
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Table 8.

ANOVA results for the quantity of group performance.

Analysis of variance for group performance.

Tasks: Experimental
Measured: Frequency
‘Number of cases: 153
Mean square £
Covariates
Sex-Age Diversity 752.04 15.64 ***
Main Effects
Group Condition 3672.06 76.37 *ik
Diversity 570.21 11.86 *%*%
Task 1399.14 29.10 *#*%
2 Way Interaction
Group x Diversity 355.50 7.39 %%
Group x Task 106.69 2.21
Diversity x Task 15.13 .31
3 Way Interactions
Group x Diversity x Task 11 21 .23

(b) ANOVA results for the quallty of group. performance.

Tasks: Experimental
Measured: Effort (CE Points)
Number of cases: 153
, Mean Square i
Covariates
Sex-Age Diversity 261.44 9.52 **
Main Effects
Group Condition 1411.50 51.43 **%%
Diversity 326.35 11.89 ***%
Task 235.49 8.58 **%
2 Way Interaction
Group x Diversity 317.12 5.77 **
Group x Task 106.53 .97
Diversity x Task 42.52 77
3 way Interactions
Group x Diversity x Task 21.39 .19
* p< .05 *kp< .01 *kk p < .001
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Analysis of the Main Effects

Group-Size Conditions Effects
on Performance

The first issue to be examined is the variance in
creative performance under the influence of group-size
conditions. Group-size conditions were found to explain the
greatest amount of variance in performance for quantity
according to the size of the mean squares in Table 8(a). In
Table 9, quantity performance was found to be greater under
nominal conditions. However, group members in dyad
conditions outperformed group members under meeting-group
conditions. Note in the factorial presentations (Table 9)
that this relationship is found for all three tasks.
Performance differences in quantity among group-size
conditions were found significant by énalysis of variance
(Table 10). For the quality of responses, Table 11 confirms
that uses for objects mentioned under nominal conditions
contained a greater proportion of high-effort responses,
while the performance under dyad and meeting-group
conditions was similar and contained a greater proportion of
low-effort responses.

Restating the results in terms of the group-size
conditions, individuals working alone produced more uses for
objects and expended greater creative effort than members

working in either a dyad or in a group of four.



Table 9.

Performance Task:

Meet Dyad Nom. Mean
Divers. -
High 28.71 39.00 53.81 42.25
Low 29.57 36.25 43.25 36.65
Mean 29.14 37.78 49.37
T-Test t .28 .94 2.55%*% 1.81%*
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Factorial presentation of results by performance

task.

Quantity is measured by the frequency of

response and quality is measured with creative

effort scores.

(a)
Quantity

Group Condition

Uses for a clothes hanger.

(b)

Quality
Group Condition
Meet Dyad Nom. Mean
14.11 20.00 29.18 22.14
14.11 16.28 22.45 17.77

18.35 26.35

1.64 2.40%*% 2,13%*

Performance Task:

Divers.
High
Low

Mean

T-Test £t -.05

(c)

Quantity
Group Condition
Meet Dyad Nom.
30.75 38.36 31.38
31.90 30.75 28.48

31.39 35.16

Mean

=-0.53 2.46%*% 1.27

Performance Task:

Divers.
High
Low

Mean

(e)
Quantity

Group Condition

Meet Dyad Nom. Mean
26.17 36.88 52.54 40.63
29.57 35.33 42.50 36.04

28.14 36.11 48.32

T-Test t -.79 0.40 2.82%% 1.44

* p < .05

% p < .01

Uses for a film

Uses for a light bulb.

(d)
Quality
Group Condition
Meet Dyad Nom.

Mean

10.68 15.52 22.20
11.44 16.45 17.03

16.04 20.03

17.05
15.24

container.
(£)
Quality
Group Condition
Meet Dyad Nom.
13.80 18.75 29.00 21.65
14.34 16.58 21.66 17.63

14.07 17.67 25.92

Mean

-0.17 0.71 2.85%% 1.86%*

Divers.: Diversity

T-Test values indicate differences between diversity
partitions. T-Test probabilities are one-tailed.



Table 10. Group performance by task, ANOVA f values.

Clothes Hanger Light Bulb Container
Frq. CE. Frq. CE. Frq. CE.
f £ £ £ £ b if
Covariate '
Sex~Age
Diversity 3.58 1.82 1.7 1.4 12.1%%*% 7,2

Main Effects
Group Size 30.6%%% 10,1%*%% 24 ,2%%% 16.5%%% 23,6%%*% ]13_ 9%%*

Diversity 5.0 * 8.4 ** 2.6 1.3 3.1 4.3 *
2 Way Interaction

Group x

Diversity 3.1 0.1 9,7%% 3.1%* 2.1 1.3

Frg.: Quantity of Response CE.: Creative Effort Points
*%% p < .001 ** p < .01 * p < .05

The proposition for superior performance by members working
in a dyad situation was only found to be true for quantity
when the dyad condition was compared to the meeting group of
four. For quality, however, the output of meeting groups
and dyads were similar in that the larger proportion of
their production was in low-effort responses (Table 11).

The lack of difference between dyads and meeting groups, and
the evidence of a significant difference for nominal groups
directs attention to a major difference between these
conditions other than group size, i.e., the members in the
meeting group and dyad condition interacted as a group
during their performance, while the subjects in the nominal
conditions experienced no group-member interaction during

their individual performance. This suggests a negative
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Table 11. Four Depths of Creative Effort Distribution
Indexes. Actual distribution of mentions among the four
depths of creative effort is presented as indexes of
distribution expected under non-effect conditions.

(a) Four Depths of Effort for group-size and
conditions
Conditions ======- Group Size
Meet Dyad Nom
Creative Effort Levels@ - - -
1 Readily available 19-51 111 108 90
2 Little effort 8-18 103 103 98
3 Some effort 3=-7 89 100 105
4 Greatest effort 1-2 99 90 109
Expected value 100 100 100
Chi Square ns ns k%

@ Frequency of mention levels from Table 4.

diversity

Diversity
High Low
99 110

98 103
99 95

104 92

100 100
ns ¥k

Chi-square for the columns is as shown, for the group-size

conditions the probability of homogeneity <

.001.

(b) Four Depths of Effort indexes for group-size

conditions within diversity conditions.

Conditions ===—===- High Diversity

Meet Dyad Nom.

Creative Effort Levels@  ———ccccmccae-
1 Readily available 19-51 117 109 88
2 Little effort 8-18 100 99 926
3 Some effort 3-7 84 98 104
4 Greatest effort 1-2 100 93 113

Expected value 100 100 100

Chi Square ns ns *%

¥k p < ,01 ns: not significant
@ Frequency of mention levels from Table 4.

Low Diversity
Meet Dyad Nom.

Chi-square for the columns is as shown, for the
diversity conditions the probability of homogeneity < .02.
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relationship between the quality of creative performance and

participation in the group.

Diversity Condition Effects on Performance

The second issue to be examined was the variance in
creative performance resulting from the influence of the
group diversity condition. Diversity influence was found to
be positive and significant for quantity in the performance
results of the three tasks under the group-size conditions
(f = 11.86, p<.001l, Table 8(a), and in the factorial means
for diversity, Table 9(a)). For the quality measure, a
positive and significant difference was found in that a
greater proportion of low-~effort responses resulted in the
low-diversity condition (Table 11(b)). These results
indicate that in the groups with greater diversity in
student characteristics, subjects produced a greater
quantity and quality of uses for objects than did
subjects performing in the groups where student
characteristics were similar.

The influence of diversity was also found to be positive
and significant in the analysis of performance in the
practice session (f = 6.22, p <.01; Table 6(a)). It should
be noted, however, that the practice session did not have
the same controls as the experimental sessions. There were
no controls for group size and, furthermore, practice

session results may have been confounded by the presence of
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the experimenter. As described in the Précedures Section in
Chapter 4 and detailed in the laboratory script (Appendix
B), the experimenter was present and coached the brain-
storming procedure in the practice session. In that the
high or low diversity status of the group was known by the
experimenter, the possibility of a subconscious influence in
the coaching existed. These uncontrolled conditions
invalidate the use of the practice session data to explain

the results of the study.

Task Effects on Performance

Although performance varied significantly with task, it
was not an issue of concern. This variance (Table 8(a)) is
believed by the experimenter to be due to the different
nature of the articles used for the performance tasks. It
is suggested by the experimenter that some articles are more
closely associated with their functional uses than
others. According to the results presented (number of
mentions in Table 3a and performance differences under
group-size conditions shown in the factorials, Table 9), it
can possibly be explained by the subjects being aware of
more unusual uses for a wire clothes hanger or a film

container than for a light bulb.

Group-Task Interaction

It was explained in the Procedures Section in Chapter 4
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that the subjects were selected into one of the group-size
conditions and under that condition performed all three of
the tasks. That is, a participant was only subject to one
group condition (and one diversity condition) but was
subject to all three tasks. Performance differences may
occur between groups when moving from task to task.
However, these differences may be the result of group-task
interaction and not the result of the main effects. When
tested for in the present study, group-task interaction was
found not to be significant in the analysis of performance

in Table 8(a).

Group-Diversity Interaction

Interaction between group-size condition and the high-
low diversity condition was found to have significant
effects on performance (Table 8(a)). This means that
performance in the high-low diversity conditions varied
differently under different group-size conditions. This is
apparent when inspecting the factorial presentation in Table
9. Performance under meeting-group and dyad conditions show
no diversity influence; only under nominal conditions is the
diversity effect evident. (Note that all groups were
subject to a diversity effect during the face-to-face
interaction in the conversation interval.) T-test analysis
(Takle 9) confirmed the significance of this evidence. This

group-size diversity interaction would indicate that the
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performance differences may be due to the other differences
within the group-size condition considered above. Group
size was the test condition but the other major difference
was the presence of interpersonal interaction in the groups:;
meeting group and dyad members interacted during their
performance, but nominal-group members worked independently
with no interaction. This suggests a negative relationship
between the influence of diversity and the continued

presence of interpersonal interaction in a group.
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CHAPTER 6
DISCUSSION OF RESULTS

The central issue in this study was the investigation of
creative performance in groups and of group conditions that
inhibit creativity among members. Group size and group
diversity were studied for their effects on group members’
production of unusual uses for objects. The results
indicated that (1) the quantity of creative performance was
negatively related to group size, (2) the quality of
creative performance was not related to group size but was
negatively related to the presence of interpersonal
interactidn in the group, and (3) the influence of group
diversity resulting from group activity was found to be
positively related to the subsequent creative output of
individuals working independently in nominal groups but was
not found to be in the output of members continuing to
perform in interacting groups.

Group Size and the Production of
Creative Ideas

As reported in the previous chapter, Proposition 1 was
supported only in part. Members of dyads outperformed
meeting-group members. The fact that dyad members were

outproduced by nominal group members, in both quantity and
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quality, was not predicted.

For comparison with previously reported experiments, the
quantitative results of the present experiment were
converted into performanéé percentages (as used in the
meta—-analysis in Chapter 2). Meeting group members were
found to have produced 58 percent, and dyad members 78
percent of individual (nominal-group member) output.

Placing these two results on the chart in Figure 1 (Chapter
2) with the results of previously reported experiments
provided further confirmation that in idea-generating
groups, individual member performance is negatively related
to group size for output quantity.

Social Leoafing, Group Size,

and Performance Quantity

As discussed in Chapter 2, social loafing is defined as
the decrease of individual effort when participating in a
group (Latane’ et al., 1979, p. 822). The decrease in
effort occurs when people find they are jointly responsible
for a task (Harkins & Petty, 1982, p. 1214). Latane’ et al.
(1979, p. 825) and Ingram et al. (1974) further found that
the decrease of physical effort by group members was related
to the increase of the group size. The decrease in
cognitive effort when participating in a group was found by
Petty, Harkins, and Williams (1980) and Harkins and Petty

(1982). Social loafing may well explain brainstorming



151
performance in various sizes of groups.

Petty et al. (1980) had subjects evaluate good and bad
editorials singly or in groups. Group conditions were
simulated by instructions to each subject that their efforts
were to be part of a group evaluation. (It should be noted
that there was no group member interaction.) The results
revealed that cognitive effort was significantly lower in
the "group" condition. The Petty et al. (1980) study
concluded that subjects were less willing to perform when
they shared the responsibility with "others" than when they
were alone were responsible for the cognitive work. 1In
another study by Harkins and Petty (1982), which
investigated brainstorming groups, results were similar to
those found in the Petty et al. (1980) study reported above:
when informed that they shared responsibility for generating
potential uses for an object (a knife), brainstormers came
up with fewer uses than those who thought that they alone
were responsible. For the brainstorming experiments in the
present research, social loafing provides a possible
explanation for the quantitative results.

A review of the present experiment’s procedure finds the
conditions appropriate for social loafing. Subjects in
the meeting groups and dyads were instructed to write all
responses (uses for objects), writing their own ideas first.

Subjects working independently in nominal groups were
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(obviously) instructed to write only their own responses.
Thus members of two and four person groups were contributing
to group lists and members in nominal groups were working
only on their own lists. As previously reported, members in
dyads performed at 78 percent of individual effort, and
members in four-person meeting groups performed at 58
percent of nominal individual output. These results appear
to be consistent with the research of social loafing cited
above: individuals outperform group members and the quantity
of group member performance is negatively related to group
size.
Social Facilitation, Group-Member Interaction,
and Performance Quality

The social facilitation-dominant response theory of
Zajonc (1968) explained that subjects in the presence of an
audience experienced a heightened drive effect. This
"audience effect" impairs the expression of responses that
are not well learned and enhances the expression of well-
learned, or dominant responses (details in Chapter 2).
Paskov (1974, p. 39), after studying the results of
brainstorming groups, suggested that the greater response
output of some of his groups was due to the salience of the
problem under discussion; when group members had "genuine
opinions and relevant knowledge. . ." about the problen,

contributions were greater. The combination of the audience
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effect-dominant response theory of Zajonc (1068) with the
salience of group-discussion subject matter of Paskov
(1974), may well explain the quality results of the present
research.

As discussed in Chapter 4, the quality of creative
performance was the measured capability of group members to
express a number of ideas not common to the subjects’
population. It was reported in Chapter 5 that both meeting
groups and dyads produced a larger proportion of low-
effort, or common responses. This was in contrast to the
output of the nominal-group members which consisted of a
larger proportion of high-effort, or uncommon responses.
Since meeting groups and dyads had similar outputs the
influence of group size to explain the results was
discounted. There was, however, the condition of group-
member interaction: nominal-group members performed
independently while members in meeting groups and dyads
interacted during their performance. This suggested a
negative relationship between group-member interaction and
the quality of creative performance.

The quality results of the present research can be
explained in terms of the theories discussed above. The
members of the interacting groups, performing in the
presence of the other group members, were subject to the

audience effect. Under the audience-effect influence, group
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members expressed a greater number of well-learned
responses, responses drawn from a pool of common knowledge,
knowledge that had become salient to the problem under
discussion. Unlearned or uncommon responses were inhibited.
Members performing in nominal groups were not subject to the
audience effect thus were able to express a higher number of

unlearned responses.

Diversity Influence and Creative Performance

As reported in Chapter 5, the influence of diversity was
found to have a positive effect on the quantity and quality
of production under experimental conditions. The
explanation for these results appears to lie in the
diversity of orientations present in the subject groups. As
explained in Chapter 4, diverse conditions were established
by surveying the subjects for different orientations to a
set of university student characteristics and by assembling
subjects so that groups would have either a high or a low
number of differences in orientations. It appears that in
the groups with the greater number of differences, the
diversity of orientations was manifested in the interaction
of the conversation interval and provided an across-memory
stimulation. It is assumed that this stimulation brought
into association remote cognitive sets that resulted in
greater ideation and in the demonstrated superior output of

uses for objects (Tables 6a,8a).
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Diversity Influence, Group Size, and
Creative Performance

Proposition 3 had for its original premise the idea that
the increase in the diversity of viewpoints through the
addition of group members would be accompanied by an
increase in the inhibition to produce creative ideas; the
amount of inhibition dependent upon the interaction between
diversity effect and the group-size condition. But in the
experiment support was not found for Proposition 3. The
following discussion, therefore, will attempt to explain the
interaction of the diversity effect and group size as it was
observed. The findings were, according to group-.size
conditions: (1) no evidence of a diversity effect on
performance under the conditions of either meeting groups or
dyads, (2) a positive influence of the diversity effect on
performance under the nominal group condition. The first
finding may be explained by exploring the difference
in interpersonal interaction between group conditions, and
the second may be better understood by comparing it to
similar results found by Andre et al. (1979).
Diversity Effect is Overwhelmed
in Interacting Groups

Group size was the major test condition difference.
However, another difference within this condition was the

amount of interpersonal interaction present: meeting and
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dyad members interacted during their performance and nominal
group members worked independently with no interaction. The
evidence that subjects are not stimulated by diversity in
the meeting-groups and dyads suggests that the diversity
effect, experienced by the subjects during the conversation
interval and practice session, is suppressed when the
subjects continue to partig;pate in the interpersonal
interaction of the group. This speculation is supported by
the greater performance of subjects in the nominal groups,
individual who did not experience interaction after the
practice session. Further speculation would consider that
as a group forms and the group members continue to interact,
other group effects (e.g., social loafing and social
facilitation) develop and overwhelm the influence of diverse‘

orientations.

Diversity Influence and Nominal Groups

Better understanding of the behavior of the subjects in
nominal groups comes from the creativity research of Andre
et al. (1979). In a two part experiment (Andre et al.,
1979, p. 122) subjects performed under individual or group
conditions. In Part 1 a uses~for-objects test was
conducted; individuals wrote their responses and group
members discussed their items before writing their
responses. Part 2 of the experiment consisted of another

uses-for-objects test that all subjects performed



157

individually. Andre et al. (p. 122) found that the subjects
participating in the group activity in Part 1 produced
significantly more responses in Part 2 than those performing
individually in both Part 1 and in Part 2. Andre et al. (p.
122) concluded, "The group discussion apparently acts as a
catalyst for subsequent individual activity."

The procedure for nominal group subjects in the present
experiment is similar to the procedure for the group
discussion subjects described above. After the conversation
interval and the interaction in the practice session,
subjects selected for the nominal group condition were
conducted to another room where they sat apart from each
other and worked independently. It seems possible that the
same "catalyst" at work in Andre’s et al.

experiment influenced the present experiment to intensify
the effect of the greater number of differences in
orientations that made up the condition of the highly
diverse groups. This would help explain the results: the
high-diversity nominal groups outperformed all other groups

in both quantity and quality of responses.

Summary

The investigation of creative performance in groups and
of the group conditions that inhibit creativity among
members was undertaken with three propositions: One, dyads

would outperform four-person groups and subjects working
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individually; two, groups with a high number of diverse
orientations would outperform groups with fewer diverse
orientations; and three, the interaction of group size and
diversity influence would benefit the performance of dyad
groups. Of the three, the second proposition--the superior
performance of subjects in the more-diverse groups--was
supported by the research groups. For proposition 1,
partial support was found; dyad members outperformed members
in four-person groups. Proposition 3 was not supported.
The unpredicted findings were as follows:

(1) The quantity of creative performance produced by group
members was negatively related to the size of their group,
(2) the quality of creative performance was negatively
related to the presence of interpersonal interaction in the
group, and (3) the influence of group diversity was over-
whelmed by the presence of interpersonal interaction in the
group. A summary of these results follows.

Quantitative Results. According to the social loafing
theory, it was speculated that subjects in the present
research would produce fewer responses when they were in
groups and perceived they were jointly responsible for the
task. Also consistent with the social loafing theory was
the finding that the effort of group members was negatively

related to the size of the group.
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Qualitative Results. The quality of performance was
determined by the apparent level of effort required for the
responses produced under each condition. The lack of
difference in the effort level between member performance in
the dyad and meeting group condition, as compared to the
greater effort demonstrated by nominal group members,
suggested a negative relationship between creative effort
and interpersonal interaction.

Diversity Effects. The influence of diversity, although
present in the results under nominal-group conditions, was
not found in the performance of members of the meeting
groups or dyads. Nominal group members, working
independently after the conversation interval and
practice session, were not subject to further group
interaction; the initial diversity effect apparently served
as a "catalyst" to increase their performance. But the
meeting-group and dyad participants did not show a positive
effect from diversity. Speculation focused on the
difference within the group condition and how interaction in
groups may have a negative effect on the influence of
diversity. This, coupled with the evidence (of suspect
validity) of the positive influence of diversity on the
results of the practice session, suggests a negative
relationship between group development and the influence of

diverse orientations.
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CHAPTER 7

LIMITATIONS, CONTRIBUTIONS, AND IMPLICATIONS
FOR FURTHER RESEARCH

In the introduction to this study the writer declared a
need for research because of the apparent growing inability
of organizations to produce creative ideas--ideas that are
necessary to develop innovations and to keep existing
innovations moving through organizations. The key to the
problem was suggested to be the creativity process in
innovation groups; the need to better understand the
production of creative ideas by members of groups and to
learn about the effects within groups that inhibit
creativity was emphasized. The results of this research,
within the limitations discussed below, may contribute
preliminary answers or open new paths of investigation toA

further explore the problem.

Limitations
The generalization of the results of the present
research is limited by certain experimental conditions:

Students as subjects, one-step tasks, and few group sizes.

Subject Population
The subjects were drawn from a university student

population. In addition, the independent variable of
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diversity was operationalized using characteristics of
university students. These student-as-subject conditions
should be taken into consideration before generalizing the

results of the present research to other populations.

One-Step Task Limitation

Problem-solving tasks have been categorized into two
types on the basis of their complexity. Faust (1958)
identified complex sentence anagram tasks as "multiple-step"
tasks, as compared to the "single-step" needed to solve
one-word ("Eureka") problems. Groups have been found to
perform better at complex tasks, while individuals performed
better at the less-structured, single-step tasks (Faust,
1958, p. 17; Lord 1976, p. 87). For the present research,
only single-step tasks were used. This implies that
generalization of the results is appropriate only to group

performance on single-step, or one-response, tasks.

Group-Size Limitations

Thomas and Fink (1962, p. 382), in concluding their
review of studies on the effects of group size, expressed
concern that group size as a variable should include a
sequence of sizes over a large range. While the results of
the present study have been shown to fit with similar
results into a range of group sizes, the study only

investigated group sizes of one, two, and four.










































































































































































































































