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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, or 

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 quant.ity 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. In 

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 

of 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 creativity 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 chaptar 

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. In 

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 



results are presented with appropriate statistical 

analyses. 

Chapter 6: Discussion and Explanation of Results. 
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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. 



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 
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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 



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 

" • bisociati ve process • • • a mental occurr"ence 
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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 concepts 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.1I 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 tl1:e 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 IIbisociative," 

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 schematizing and 

categorizing of the stimulus material" and that "one's 

conceptions tend to reflect and be channeled by preexisting 

categorizations. II 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." In 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 



aspects of the objects were emphasized--for example, 

the small boxes were found containing the thumbtacks 

instead of being empty--the problem took longer to solve. 

Duncker's experiment demonstrated that functional 

categories became fixed memory patterns. 
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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 joining 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 IIAha!" 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 

"momen't 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: 
the problem. 

Perceiving, defining, and clarifying 
Gathering the information. 

INCUBATION: The wait after �p�r�~�p�a�r�a�t�i�o�n�.� 
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 "Eureka!" 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 communication. 

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 

ale (1977) noted a recurrent "three-faceted" pattern in the 

many processes, which he described as 

observation --> 
sensory input 

manipulation --> evaluation 
meaningful purpose 

In the Parnes model, an "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.g., 

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 •••. 11 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 

professional 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 �a�d�a�~�t�i�n�g� of ideas to the development 

of original ideas. Connor's (1974, p. 3) definition of a 

scientist having creative competence required (after 

indep,endence 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. 



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 
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from a face-to-face reciprocal exchange. Research studies 

specifically investigating interpersonal interaction and 

creativity are not easily found. However, studies have 

suggested the �i�m�p�o�~�t�a�n�c�e� 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 profit 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 �o�r�i�g�i�n�a�l�i�~�y� 

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 

�"�I�?�H�d�l�~�s�s� 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.1I 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 ale 

(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.1t 

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 Itskunkworkslt groups. The face-to-face situations 

described can also be considered to 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 Itgroup of significant otherslt to whom the 

potentially creative idea must be communicated: itA 

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 



authorities or experts attending exhibitions or 

professional or scientific meetings." 
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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 �i�n�t�e�r�a�c�t�i�o�n�.�'�~� HClre (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 



36 

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. In 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 �b�~� 

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 

crj.tical 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." In 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 



feels less free of possible criticism by others even when 

such criticism is not expressed at the time than does the 

individual working alone.1I Later evidence, however, 

suggested that social inhibition may have been overstated 

as a group effect. 
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Lamm and Trommlsdorff (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 inferiority of 

brainstorming groups relative to individuals is less 

attributable to social 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 apprehension 

which has a more broad-based anxiety effect than social 

inhibition, is related to stage fright in a public speaking 

situation. McCroskey (1970, p. 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.1I 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 IIpotential threats and inhibit the free 

expression of ideas.1I 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 amount 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 blockings 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. In 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) 

performance but negatively related to real group 

brainstorming. The available evidence is �e�~�l�i�v�o�c�a�l�.� 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 set or same approach to 

the problem--than the same number of individuals working 

alone." Cognitive inertia, established as a �p�o�l�a�r�i�z�a�~�i�o�n� 

effect in decision-making and problem-solving groups, may 

be an important group effect. 

Social Facilitation. According 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 supporc 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 ale (1968) and 

was not specifically tested by Street (1974) (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 

groups • • • 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 



(1977, p. 116) compared real groups and found that group 

history had no significant effect on group output. 
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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 Loafing. 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. In a 

similar study by Latane et ale (1979) the rope-pulling task 

was replaced by hand Clapping and shouting. Similar 
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results were obtained: liThe average sound pressure 

generated per person decreased with an increased group 

size" (p. 825). Both Ingram et ale (1974) and Latane' et 

ale (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. Its 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 ale (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. In 

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 ale (p. 90) concluded that "subjects 

are apparently less willing to engage in the effortful 
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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. In 

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 doorknobs. 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 �(�n�o�t�e�~� the important aspect of real-group 

participation was not present in the experiments). social 

loafing may be an important group affect. 

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). Cartwright 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, sexf-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 �h�a�v�~� 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 
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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 �~�l�e�r�e� 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 



56 

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 as 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, consequences 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 lias group size increased 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, usually, 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<.OOl 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 brainstorming 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; 

�S�l�~�t�e�r�,� 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 



Table 1. Creative idea production experiments that 
compared real group member's performance with 
that of nominal individuals. 

1. 
2. 
3. 
4_ 
5. 
6. 
1. 
8. 
9. 
10. 
1" 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
21. 
28. 
29. 
30. 
31. 
32. 
33. 

�R�e�s�e�a�~�c�h�e�r� 
Group 

Year .he 

Torrence (1971) 2 
Torrence (1970) 2 
Cohen"et _I. (1960) 2 
Teytor & FaUlt (1957.) 2 
Andre et al. (1979) 3 
Street i1974) 3 
Gurman (1968) 3 
FIIUlt (1958) 4 
Jllblln et 01. (1971) 4 
Bouchllrd (1971) 4 
Grahllm & Dillon (1974) 4 
Dunnette et _I. (1963) 4 
Bouchllrd (1912b) 4 
Cllmpbetl (1968) 4 
Jabtln (1981) 4 
DUnnette et al. (1963) 4 
Rotter & Portugal (1969) 4 
Bouchard ot al. (1914b) 4 
Bouchllrd et .1. (1914b) 4 
Bouchard II (1969) 4 
Vroom, et _I. (1969) 4 
Hararl & Graham (1975) 4 
Tllylor et al. (1958) 4 
Vroom et al (1969) 4 
Bouchard et al. (1974a) 4 
Hllrarl & Graham (1975) 4 
TlIvlor & Faust (1952) 4 
Ditton et al. (1972) 4 
Bouchard & Hare (1970) 5 
Andre et al. (1919) 6 
Douchllrd & Hare (1970) 1 
Bouchllrd et al. (1974a) 7 
Bouchard & Hara (1910) 9 

Product Improvement 
Toy Improvement 
Tourl.tt, Thumbs 
Twenty Queltlonl 
Unulual Uaes 
Tourist., Thumb. 
AC Test, UleS 
Anaor.ml ••• 
Thumb, Tourists 
Thumb, Tourists 
Thumb, ,eme, Teachers 
Thumb, Educ., Tourlstl 
.rand., Ule., Tourllta 
Change of work 
Tourists 
Thumb, Educ., Tourlats 
Tourl.ts, Education 
Branda, U.e., Thumb 
Brandl, Usel, Thumb 
Thumb, Education 
Hanagement C_.e. 
Thumb 
Thumb,Teachers,Tourists 
Hanlgement Cases 
Blind "orld 
Ecology 
Twenty Questfon. 
Vietnam ".r Escal.tlon 
Thumb 
Unusual Use. 
Thumb 
III Ind "orld 
Thumb 

Record T.sk Real/Nominal 
Method Time Performance 

(mlnutel) ""(X)_· 
written 10 122 
written 10 109 
taped 12 102 

written as req'd 68 
written unlimited 89 
written 10 65 
wrl tten 5 58 
written 5 125 
.. 15 101 
•• 10 91 

not atated 20 80 
taped n 18 
taped 5,10,20 16 

written unlimited 15 
written 15 14 
taped 15 68 

written 16 61 
taped 5,10,20 65 
taped 5,10,20 64 
taped 20 63 
taped 16 61 
not atated 20 58 
taped 12 55 
taped 12 49 
taped 35 46 
not stated 20 46 
written al req'd 40 
written 25 25 
taped 25 66 
written unlimited 82 
taped 25 44 
taped 35 36 
tsped 25 40 

** tllped group and written nomln_l • •• complex, multiple problem. 

Blind "ortd: lilt consequences If everybody wa. blind (Bouchard et al. 1914a, p. 136). 
Change of "ork: Group memmber. role play foremen and crew In deciding to adopt new work 

methods (Campbell 1968, p. 206). 
Fame: "aYI a man can achieve fama In hi. own lifetime (Graham & Dillon 1914, p. 102). 
Education, Teacherl: "ays to as lure future teacher. to meet I large birthrate 

(Rotter & PortUGal 1969, p. 338). 
Thumb: llet of beneflts/dlfflcultlal with a lecond opposed thumb (Taylor 1958, p.30). 
Tourists: "aYI to oet European tourlata to vl.lt the u.s. (Taylor et al. 1958, p. 28). 
Uses: Unusual usel for _ clothe. hanGer, _ kitchen broom, and. brick • ... ------.-........•.................••• �~� ........•......•••••.•.•••••••••........•..... 
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Figure 1. Dis,tribution of brainstorming and idea 
producing experiments by group size and performance 
percentage (numbers are listings on Table 1). 
*Present study 
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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 power 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 system • • • like two 

people singing a duet and making up the music as they go 

along. II 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 �~�e�s�t�e�d� 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 groups 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 ale (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. II 

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 about "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 �~�e�d�u�c�e�d� 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, can 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 research 

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 discussing 

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 dyad 

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 aI, 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 
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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 (Jab1in 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 Diversity 

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 

executives 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 



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). 
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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 mechanism since 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 theory 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 lithe nonhomogeneous groups produced 

significantly superior solutions to the quality problem, 

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) lithe 

solutions by heterogeneous groups either were scored as 



significantly superior in quality to those of the 

homogeneous groups or did not differ in quality." 

79 

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 differential scales on a 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. In 

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 ale (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. 
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Pelz (1958) surveyed 300 scientists in a government 

organization for the relationship of communication style 

and performance. 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 colleague 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 CQntacts 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 af 64 

physical scientists were determined (factors were channel 

variety, access frequency 1 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 livery 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, 



intrinsic reward, and the third, diversity: "A broad 

communication with stimulating contacts." 
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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 



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.1t 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 

84 



85 

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 



that has tested or theorized further on the relationship 

between diversity and creativity in OR groups. 

Diversity: Summary and Critique 
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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 associations 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 



be selected to be tested, and others will be stated as 

assumptions to complete the theoretical model. 
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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 outproduce ind.i.viduals 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? 



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 
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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. 



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 
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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. 
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- Area to be tested - - -

-----------------------------------------------------------
-----------------------------------------------------------
Figure 2. Model of relationships between creative 

performance and the major independent variables. 
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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, 

p. 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 



intervening between the changes in group size and 

problem-solving performance. A similar relationship is 

depicted in the group creativity model (Figure 2): Group 

size acts upon and magnifies the group effects, which, in 

turn, influence the performance of creative idea 

production. 
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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 

model 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. In multisize group studies (Bouchard and Hare 

1970; Renzulli et al., 1974), the output of creative ideas 



on a per-person basis was shown to decrease as group size 

increased. In groups of five, seven, and nine members, 

production was 66, 44, and 40 percent, respectively, of 

that of individuals. 
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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. In 

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 
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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 groups 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 �b�~�l�i�e�f�,� and the organizing principle for 

early OR groups, was that a diversity of disciplines 
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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 �d�i�r�e�c�t�~�o�n�s�"� 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 attitudes. 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. 



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 
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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. 



CHAPTER 4 

METHODS FOR DATA COLLECTION 

Subjects 
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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 depic,ted 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). In 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 maximum 

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 continuea 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 (tementions"), whether 

heard from other 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 �e�n�v�i�r�o�n�m�e�n�t�s�~� 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. 

1st Exercise (wire coat hanger) 
2nd Exercise (light bulb) 
3rd Exercise (film container) 

Room A 

1 & 2 
1 & 4 
2 & 4 

Room B 

3 & 4 
2 & 3 
1 & 3 

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 meeting 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-producing experiment were used. The first was 

diversity in the form of student subcultures as defined by 

the Clark-Trow Typology of College 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 group 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 value 

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." This resulted in a (2 x 

2) typology of four student subcultures: academic, 

collegiatel 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, �1�~�8�2�)�.� 

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 �w�~�s� 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 A). 

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, alone = 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 North 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 Lakes 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 major, 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: Ziller 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 ale (1972b, p. 

424), Andre et ale (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 ale (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 contribution or unimportant 

to 5 = a major contribution or very important)G 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 

ale (1974, p. 109) had judges score responses on a scale for 

originality 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 if 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) 
Frequency 

30 
28 
27 

3 
2 
1 

(2) 
Uses 

1 
2 
1 

40 
90 

200 

(3) (4) (5) ** 
Mentions Cumulative RCF=CE* 

30 
56 
27 

120 
180 
200 

30 
86 

113 

1620 
1800 
2000 

.015 

.044 

.056 

.810 

.900 
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 mentioned 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 

cumUlative 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 distributionr 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 soph.isticated scoring is 

unnecessary since all other scores that can be derived from 

this type of data correlate highly with total quantityil 

(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 was 

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

(1) (2) (3) (4) (5) * 
Cum. Freq. No ny" "y" "y"DE 
Ments. Levels Infl. Infl. Index 

Creative Level �D�e�D�t�h�s�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�~�-�-�-�-�~�-�-�~�-�-�-�-�-�-�-�-�-�-
1. Readily available 00-499 20-30 125 87 
2. Little effort 500-999 11-19 125 119 
3. Some effort 1000-1499 4-10 125 139 
4. Greatest effort 1500-2000 1-3 125 156 

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

Performance Scoring of Groups 

70 
95 

111 
125 

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 =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 �m�e�e�t�~�n�g� 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 analysis 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 ala (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 interval. 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 



129 

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 to 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 fill 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 0, 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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Table 3a. Production of unusual uses for three tasks. 

-----------------------------------------------------------
Clothes Hanger Conditions 

Groun Diversitl!: 
Total Meet Dyad Nom. High Low 

Groups in the 
subgroup 51 14 18 19 28 23 

Different unusual 
uses 536 229 271 361 417 330 

Different uses 
percent 42% 51% 67% 78% 62% 

Number of mentions 2026 408 680 938 1173 842 
Uses mentioned 
once 250 58 77 117 154 96 

-----------------------------------------------------------
Light Bulb Conditions 

Groun Diversitl!: 
Total Meet Dyad Nom. High Low 

Groups in the 
subgroup 51 14 18 19 26 25 

Different unusual 
uses 452 167 243 312 326 287 

Different uses 
percent 37% 53% 68% 72% 63% 

Number of mentions 1518 293 561 664 812 706 
Uses mentioned 
once 240 41 73 126 135 95 

-----------------------------------------------------------
Film container Conditions 

Groun Diversitl!: 
Total Meet Dyad Nom. High Low 

Groups in the 
subgroup 51 14 18 19 27 24 

Different unusual 
uses 557 206 277 366 410 344 

Different uses 
percent - 36% 50% 66% 72% 63% 

Number of mentions 1962 393 644 918 1095 855 
Uses mentioned 
once 305 61 91 153 178 134 

-----------------------------------------------------------
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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 
vocational 87 

Collegiate 45 
Nonconformist 15 

Occupational Interests 

Realistic 
Social 

25 
31 

Intellectual 
Enterprising 

49 
30 

Artistic 82 
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 
Hobby alone 114 sports alone 

Regional Orientations 

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

49 
36 

20 
5 
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 �t�h�~�n� 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 described in the 

Measures section (Chapter 4), development of the table 

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 the 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 

51 
44 
39 
37 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 

USES 

1 
1 
2 
3 
1 
1 
1 
1 
2 
4 
1 
4 
2 
1 
3 
4 
3 
3 
3 
1 
9 
4 
4 
6 
5 
1 

12 
18 
13 
14 
28 
15 
28 
49 
53 
87 

124 
241 
795 

MENTS 

51 
44 
78 

111 
35 
34 
33 
32 
62 

120 
29 

112 
54 
26 
75 
96 
69 
66 
63 
20 

171 
72 
68 

128 
75 
14 

156 
216 
143 
140 
252 
120 
196 
294 
265 
348 
372 
482 
795 

CUM 

51 
95 

173 
284 
319 
353 
386 
418 
480 
600 
629 
741 
795 
821 
896 
992 

1061 
1127 
1190 
1210 
1381 
1453 
1521 
1649 
1724 
1738 
1894 
2110 
2253 
2393 
2654 
2765 
2961 
3255 
3520 
386B 
4240 
4722 
5517 

RCF or CE 

.009 

.017 

.031 

.051 

.057 

.063 

.069 

.075 

.087 

.108 

.114 

.134 

.144 

.148 

.162 

.179 

.192 

.204 

.215 

.219 

.250 

.263 

.275 

.298 

.312 

.315 

.343 

.382 

.408 

.433 

.479 

.501 

.536 

.589 

.638 

.701 

.768 

.855 
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 �e�x�p�e�~�i�m�e�n�t�a�l� performance on the subjects. 



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 
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Condition: Practice ----- Experimental --------
Uses Task(s): Brick Hanger Bulb container 

(a) (b) (c) (d) 
f f f f 

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*** 21.26*** 

Main Effects 
Group Condition 2.36 94.44*** 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 *** 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 significance 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 between 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 
Size 

1 

3 

4 

Subjects 
n 

16 

57 

15 

Quality 
output * 

44.22 

37.20 

41.60 

Standard 
Deviation 

14.05 

12.50 

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<.OOl). 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. All further "quality" 

discussion will be in terms of this "four 

depths-of-creativity" measure. 
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Table 8. Analysis of variance for group performance. 

(a) ANOVA results for the quantity of group performance. 

Tasks: 
Measured: 
'Number of cases: 

covariates 
Sex-Age Diversity 

Main Effects 
Group Condition 
Diversity 
Task 

2 Way Interaction 
Group x Diversity 
Group x Task 
Diversity x Task 

3 Way Interactions 
Group x Diversity x Task 

Experimental 
Frequency 

153 

Mean square f 

752.04 15.64 *** 

3672.06 76.37 *** 
570.21 11.86 *** 

1399.14 29.10 *** 

355.50 7.39 ** 
106.69 2.21 
15.13 .31 

11.21 .23 
----------------------------------------------------------
(b) ANOVA results for the quality of group. performance. 

Tasks: Experimental 
Measured: 
Number of cases: 

covariates 
Sex-Age Diversity 

Main Effects 
Group Condition 
Diversity 
Task 

2 Way Interaction 
Group x Diversity 
Group x Task 
Diversity x Task 

3 Way Interactions 
Group x Diversity x Task 

Effort 
153 

Mean Square 

261.44 

1411.50 
326.35 
235.49 

317.12 
106.53 
42.52 

21.39 

(CE Points) 

f 

9.52 ** 

51.43 *** 
11.89 *** 
8.58 *** 

5.77 ** 
.97 
.77 

.19 
----------------------------------------------------------
* p < .05 ** P < .01 *** P < .001 



Analysis of the Main Effects 

Group-Size Conditions Effects 
on Performance 

The first issue to be examined is thc variance in 

creative performance under the influence of group-size 
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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 Sea). 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 analysis 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. 
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Table 9. Factorial presentation of results by performance 
task. Quantity is measured by the frequency of 
response and quality is measured with creative 
effort scores. 

Performance Task: Uses for a 
(a) 

Quantity 
Group Condition 
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 

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 

14.11 18.35 26.35 

T-Test t .28 .94 2.55** 1.81* 0.00 1.64 2.40** 2.13* 

Performance Task: Uses for a 
(c) 

Quantity 

light bulb. 
(d) 

Quality 
Group Condition 
Meet Dyad Nom. Mean 

Group Condition 
Meet Dyad Nom. 

Divers. -----------------
Mean 

High 21.00 
Low 21.14 

30.75 38.36 
31.90 30.75 

31.38 
28.48 

10.68 15.52 22.20 17.05 
11.44 16.45 17.03 15.24 

-----------------
Mean 21.07 31.39 35.16 11.06 16.04 20.03 

T-Test t -.05 -0.53 2.46** 1.27 -0.34 -0.56 2.20* 1.14 

Performance Task: Uses for a film container. 
(e) (f) 

Quantity Quality 
Group Condition Group Condition 
Meet Dyad Nom. Mean Meet Dyad Nom. 

Divers. ----------------- -----------------
High 26.17 36.88 52.54 40.63 13.80 18.75 29.00 
Low 29.57 35.33 42.50 36.04 14.34 16.58 21.66 

----------------- -----------------
Mean 28.14 36.11 48.32 14.07 17.67 25.92 

T-Test t -.79 0.40 2.82** 1.44 -0.17 0.71 2.85** 

* p < .05 ** P < .01 Divers.: Diversity 
T-Test values indicate differences between diversity 
partitions. T-Test probabilities are one-tailed. 

Mean 

21.65 
17.63 

1.86* 
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Table 10. Group performance by task, ANOVA f values. 

Clothes Hanger Light Bulb container 
Frq. CEo Frqc CEo Frq. CEo 

f f f f f f 
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 Way Interaction 
Group x 
Diversity 3.1 0.1 

Frq.: Quantity of Response 
*** p < .001 ** P < .01 

2.6 1.3 3.1 4.3 

9.7** 3.1* 2.1 1.3 

CE.: Creative Effort Points 
* 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 1.1.. 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 diversity 
conditions 

Conditions ------- GrouR Size �D�i�v�e�r�s�i�t�~� 
Meet Dyad Nom High Low 

Creative Effort Levels@ --------------- ----------
1. Readily available 1.9-51. 1.1.1. 1.08 90 99 1.1.0 
2 Little effort 8-1.8 1.03 1.03 98 98 1.03 
3 Some effort 3-7 89 1.00 1.05 99 95 
4 Greatest effort 1.-2 99 90 1.09 1.04 92 

--------------- ----------
Expected value 1.00 1.00 1.00 1.00 1.00 

Chi Square ns ns ** ns ** 
@ Frequency of mention levels from Table 4. 
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 �D�i�v�e�r�s�i�t�~� Low �D�i�v�e�r�s�i�t�~� 
Meet Dyad Nom. Meet Dyad Nom. 

Creative Effort Levels@ ------------- ------------
1. Readily available 1.9-51. 1.1.7 1.09 88 1.09 1.1.8 1.01. 
2 Little effort 8-1.8 1.00 99 96 1.07 1.03 99 
3 Some effort 3-7 84 98 1.04 89 94 1.00 
4 Greatest effort 1.-2 1.00 93 1.1.3 95 82 99 

--------------- -------------
Expected value 1.00 1.00 1.00 1.00 1.00 1.00 

Chi Square ns ns ** ns ** ns 

** p < .01. ns: not significant 
@ Frequency of mention levels from Table 4. 
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<.OOl, 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 Procedures 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 �S�e�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 Sea). 

Group-Diversity Interaction 

Interaction between group-size condition and the high­

low diversity condition was found to have significant 

effects on performance (Table �S�e�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 

(Table 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 

interaction 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 performance 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 Fiqure 1 (Chapter 

2) with the results of previously reported experiments 

provided further �c�o�n�f�i�r�m�a�~�i�o�n� that in idea-generating 

groups, individual member performance is negatively related 

to group size for output quantity. 

social Loafing, 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 ale 

(1979, p. 825) and Ingram et ale (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 
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performance in various sizes of groups. 

Petty et ale (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. In 

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 problem, 

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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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 participate 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 ale (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 
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individually. Andre et ale (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 ale (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 ale 

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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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 to 

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. 
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contributions of This Research 

Dyads Are Not Special 

The research tested dyads for creative performance and 

found that while dyad members outperform members in larger 

groups, subjects in dyads are apparently influenced by 

idea-inhibiting group effects the same as members of larger 

groups. Thus dyads are not special from other groups either 

in the quantity or in the quality of ideas produced. 

Meta-Analysis Brainstorming Studies 

This research, through meta-analysis, found that the 

literature on brainstorming held information that could 

contribute to the further understanding of creative behavior 

in groups. 

A Depth-of-Creative-Effort Measure 

This research developed a quality measure for 

idea-generating tasks that can be applied to any 

idea-generating situation where the volume of responses 

includes a number of similar mentions. 

University Student Diversity 

This research developed a set of diversity categories 

particularly applicable to the university student (a 

frequent laboratory subject). 
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Implications for Further Research 

Diversity Influence and Group Development 

The speculation was made in Chapter 5 that a negative 

relationship exists between the presence of interpersonal 

interaction in the group and the influence of diverse 

orientations. In the analysis of the practice-session 

results, the influence of diversity was found to be positive 

and significant. However, when the subjects continued on to 

perform tasks in meeting groups and dyad conditions, the 

influence of diversity was not found. The experimenter 

speculates that the influence of diversity apparent in the 

practice sessions was overwhelmed by group effects as the 

subjects continued to interact and develop into a group. 

This can only be a speculation since, as reported in Chapter 

5, uncontrolled conditions invalidated the use of the 

practice session data to explain the results. Research is 

needed to study the possibility that as individuals come 
�~� 

together to form ad hoc groups, the diversity effect for 

influencing creative performance is overwhelmed by 

inhibiting group effects as the individuals interact and 

develop into a group. A design for a future study would 

require a two part experiment: the first task taking place 

soon after the subjects were assembled and the second task 

taking place after the subjects had interacted and group 
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membership established. Conditions for the task performance 

would be consistent and measures would be taken just prior 

to each task to determine the stage of group development. 

Depth of Effort and Social Loafing 

The consideration of a relationship between the 

four-depths-of-effort quality measure and social loafing was 

a development in this research that rested on a number of 

assumptions. Further research is needed to confirm the 

depth-of-effort approach as a valid quality measure fer 

creativity and to explore its relationship with social 

loafing concepts. 

A Social Facilitation-Explanation Proposal 

The experimenter speculates that the behavior observed 

in the present research can be explained in terms of the 

social facilitation paradigm (Zajonc, 1968, p. 63) which 

was discussed under Group Effects in Chapter 2. The specu­

lation is as follows: Members in the interacting groups, 

performing in the presence of the other group members, 

experienced a "heightened arousal" or a "drive effect." 

This audience effect enhanced learned responses and impaired 

unlearned responses. The learned response was the self­

censoring of ideas before expression and the unlearned 

response was the idea-expression method. This speculation 

requires the investigation of the following assumptions: 
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Assumption 1. An audience effect can result when a 

group member performs in the presence of the other members 

of their group. Zajonc and Sales (1966, p. 163) found an 

audience effect when an individual performed in the presence 

of two lIinterested and knowledgeablell spectators, but the 

subjects were not members of an interacting group. 

Assumption 2. In the presence of others the self 

censoring of ideas before expression is a learned and 

dominant response. Taylor (1964, p. 16) suggested that this 

IIself-critical mindedness: the criticism of one's own 

product, the process of weighing one's own thoughts before 

expression" explained the inhibition of idea expression he 

found in brainstorming groups. 

Assumption 3. Training makes the ideation method a 

learned response and it is reinforced by the audience 

effect. Parnes and Meadows (1959) demonstrated that idea 

generating groups with training in the brainstorming 

procedure outperformed groups with no training. 

Idea Generation and Social Loafing 

In the post hoc analysis, social loafing was suggested 

as one group effect influencing the production of ideas by 

group members. It was also stated that experimental 

conditions did not control for group effects. Research is 

needed to test whether single-step creative idea generation 

is subject to the influence of social loafing to a greater 
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extent than to the influence of other group effects. 

creative Problem Solving in Groups: 
An Approach for Future Research 

The search for explanations for the unexpected results 

brought together a variety of perspectives that suggest a 

new approach to explore creative problem solving by groups. 

Future research will be directed toward developing and 

testing this approach. The approach uses the concepts of 

creative ideation in both single-step and multi-step forms 

and the effort-minimizing effects of social loafing, and 

combines them with the concept of commonality of 

problem-solving space as introduced by Lord (1976). 

Lord (1976, p. 77) described a cognitive theory for 

human problem solving in terms of an individual problem 

space, "a symbolic representation for necessary aspects of 

the problem • • • a problem space (in which) actual problem 

solving activities occur." The problem space is further 

described as a problem solver's internal representation of 

the task environment and includes "encoding of goals, 

initial situations, intermediate states, rules, constraints, 

and other relevant aspects of the task environment." Lord's 

(1976) results suggested a relationship between �p�r�o�~�l�e�m� 

complexity and the development of a common problem space. A 

complex (multistep) problem requires a commonality of 

problem space in the group, while a less complex, 
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list-the-answers (single-step) problem allows for a more 

independent effort by group members. 

The proposed creative group problem-solving experiment 

will combine the above features as follows: Individuals 

are seen as coming into the group with their individual 

problem space. The problem space not only contains the 

individual's internal representation of the task environment, 

but has differences due to the subject's particular mental 

orientation--a diversity factor. When group problems are of 

the single-step sort, individuals work independently, drawing 

on their problem space but not merging their problem space 

with others. Diversity has no influence and performance is 

subject to the social-loafing effect. When problems become 

complex, the multistep responses require that the individuals 

know more about the other members, and problem spaces will 

begin to intersect, joining and aligning toward the 

group-common problem space. As commonality of the problem 

space grows, each group member's identity as part of the 

group also grows, the social loafing effect is reduced with 

the involvement and identification with the task, diversity 

influence takes effect and creative performance is high. The 

experimenter speculates that the problem-space approach may 

explain why some groups (skunkworks) do so well in producing 

break-through ideas and other groups generate innovative but 

incremental ideas. 
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APPENDIX A 

PRELIMINARY QUESTIONNAIRE 



College student Activity - Group Situation Study - Preliminary Questionnaire 

This is a study of the relationship between the activities of university students and their 
idea-generating ability in various group situations. This research is a major part of my doctoral 
dissertation and your voluntary partidpation will be greatly appredated. A benefit to you is the 
feedback about your pl.ace in the university and your occupational future. 
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Along with this short questionnaire, to be done now, your partidpation will be needed in a 61) 
minute laboratory session. The lab study is a series of idea generating exerdses while sitting in a 
group arrangement. There is no deception involved and confidentiality of information is assured, e. g., 
particpant's names will not be used except for scheduling lab times. 

Please fill in the blanks or drcle the correct answer below and do the questionnaire on the next page. 

Background information-
1. College of your academic major 

.2. High School Location (dty and state, or Country outside of U. S) 

3. Best Activities: <list all your favorite and/or beo:::t activities, other than your occupation, in 
which you are proud tc have a level of competence, possibly a level of expertise. These can be 
activities in sports, hobbies, crafts. skills, or any avocation. Please follow each activity with the 
letter for your level of competence. 

(E: expert competence, H: high competence, C: comfortably competent, S: some competence) 

1. 5. 

2. 6. 

3. 7. 

4. 8. 

=========================-=======---===================================::=:=:========= 
This section to be returned to you upon completion of the lab session. 

Credit for Course .. (Lab Experimenter complete: Partidpation Date 

JUNE 17 18 19 20 21 
Mon Tue Wed Thu Fri . NAME PHONE # 

7:15 - 8:30 1 11 21 31 41 -----
8a5 - 9:30 2 12 22 32 42 For laboratory partidpation please drcle the hours, 
9aS - 10:30 3 13 23 33 43 or a block of hours that you will be available. (4+) 
lOaS - 11:30 4 14 24 34 44 One period will be selected and you will be advised 
11:1S - 12:30 5 15 2S 3S 4S in class of your partidpation time. 
12aS - 1:30 6 16 26 36 46 Also, lab schedules will be put up in your classroom 
laS - 2:30 7 17 27 37 47 and posted outside of Harvill 422 
2aS - 3:30 8 18 28 38 48 
3:15 - 4:30 9 19 29 39 49 
4:15 - 5:30 10 20 30 40 50 
5:15 - 6:30 10L 20L 30L 40L SOL 

'. 
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ACTIVITIES: Four sets are described below, (X) the one that best describes your college activities. 

Activity Set 0 ( 
The emphasis is on education as a preparation for an occupational future. Social or purely intellectual 

phases of campus life are relatively less important, although certainly not ignored. Concern with 
extracurricular activities and college traditions is relatively small. These persons are usually quite 
committed to particular fields of study and are in college primarily to obtain training for careers in their 
chosen fields. 

Activity Set A ( 
While career preparation is not ignored, the emphasiS here is on scholarly pursuit of knowledge and 
understanding wherever the pursuit may lead. This usually entails serious involvement in course work or 
independent study beyond the minimum required. Social life and organized extracurricular activities are 
relatively unimportant. While other aspects of college life are not to be forsaken, a greater importance is 
attached to an interest in ideas, pursuit of knowledge, and the cultivation of the intellect. 

Activity Set C ( 
Besides occupational training and/or serious scholarly endeavor, an important part of college life exists 
outside the classroom, laboratory, and library. Extracurricular activities, living-group functions, 
athletics, social life, rewarding friendships, and loyalty to college tradition are important elements in 
one's college experience and necessary to the cultivation of a well rounded person. Thus, while not 
excluding academic activities, the emphasis is on the importance of the extracurricular side of college life. 

Activity Set N ( ) 
These are activities of a student who either consciously rejects commonly held value orientations in favor of 
his own, or who has not really decided what is to be valued and is in a sense searching for the meaning of 
life. There is often deep involvement with ideas and art forms both in the classroom and in sources (often 
highly original and individualistic! in the wider society. There is little interest in business or 
profeSSional careers, in fact there may be a definite rejection of this kind of aspiration. Many facets of 
the college-organized extracurricular activities, athletics, traditions, and the college administration, are 
ignored or viewed with disdain. In short, the emphasis is on individualistic interests and style, concern 
for personal identity and, often, contempt for many aspects of organized society. 

OCCtPAllOOAI.. INTEREST Q\£STIOOIIAIRE: For each of the 30 folllXling statetll!l\ts please (X) those with which ';IOU aqr!l!. 
(coosider the pi!';! benefits as equal in each COIIParism) 

I IlIWl RATI£R EE - (X if !lOU agree) 
1. ( ) an auto llechanic than a cartoalist 
2. ( ) a sculptor than a st.oc\'broker 
3. ( ) an avc:tior.eer than an adli t edoJCation teacher 
1. ( ) a social �w�o�r�~�J�!�t� than a geoloqist 
5. ( ) a surgeon than an airline pilot 
6. ( ) an actor than a chetlist. 
7. ( ) an astrOl'lOller than an interior decorator 
B. ( ) a retail store lIanager than a barok cashier 
9. ( ) a state �~�1�0�'�j�l�!�l�!� than a YIICA �w�o�r�~�.�e�r� 

10. ( ) a scout leader than a bcxW.keeper 
11. ( ) an office lIanager than a shop forellan 
12. ( ) a statistician than an if'l'Rlltor 
13. ( ) a school teacher than an artist 
11. ( ) a drilla c:oac:h than a bar ... teller 
15. ( ) an �~� ID';Jll!Ot I\aI\a<Jel' than a msic:ian 

I IKll.D RATI£R EE - (X if 'jQIJ il9ree) 
16. ( ) an architect. than a 1191'. c:l\arber of COMerce 
17. ( ) a sales Ilill\il9l!r than a IlUi �t�a�r�~� officer 
lB. ( ) a farller than a pliI';jgTowi director 
19. ( ) a lIinister, priest. or ratOi than a hotel Ilanil9l!r 
20. ( ) a real estate salesl\an than a fiction writer 
21. ( ) a t.Jilding cootrac:t.or than a scientific researcher 
22. ( ) a �p�s�~�l�o�q�i�s�t�.� than a life insurance saleSl\an 
23. ( ) an art. IlUsevII director than a rancher 
21. ( ) an auto racer than an illCQl\e tax aCCQU\tar.t 
25. ( ) a civil engineer than a hicj\ school principal 
26. ( I a �p�h�~�s�i�c�i�a�n� than an athletic director 
27. ( ) a private �s�e�c�r�e�t�a�r�~� than a teci'nical writer 
28. ( ) a photoqrapher than a statistical c:hartflalt.er 
29. ( ) an ec:DI'IOIIist than a l\el'c:haMise blJ'.jI!!' 
30. ( ) an auto sale5llan than a forest ranger 



171 

APPENDIX B 

LABORATORY SCRIPT 
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LABORATORY SCRIPT 

The Student College Activity - Group Participation -
Creative Idea Production Study. 

SCRIPT for Laboratory Session (dashed comments are 
stage directions. quotes and caps are the Experimenter's 
(E) lines) 

"WELCOME TO THE GROUP-CREATIVITY STUDY" 

-as subjects (S) arrive. greet with friendly smile. direct 
them to a seat in the waiting area and caution them to be 
quiet as other studies are in process.. -underline their 
names on the schedule. -have them complete and deposit 
their drawing tickets at this time. -if there is coffee 
available. offer now. 

-when a (best) 4 group all show up. move them to a briefing 
room. 

-allow 3-4 minutes for them to settle down and make 
conversation. (direct the conversation to the fish 

"sculpture" in front of the Administration building and the 
vandalism) 

"PLEASE TAKE A SEAT • • • PIN ON YOUR PERSON NUMBER BADGE. 
PLEASE TALK OR REFER TO EACH OTHER BY THE NUMBER. 
AHH. THIS IS ABOUT AS PRETENTIOUS AS WE GET. AS YOU WERE 
TOLD THERE IS NOTHING HIDDEN OR SURPRISING. JUST RELAX AND 
ENJOY THE COMPANY. • 

-record person numbers on the preliminary questionnaires 
-hand" out the working folders 

�~�H�E�R�E� ARE YOUR WORKING FOLDERS. EACH CONTAINS INSTRUCTIONS 
FOR THE UNUSUAL-USE EXERCISE • • • EVERYONE HAVE A PENCIL? 
THERE SHOULD ALSO BE 4 SHEETS OF LINED PAPER IN THE FOLDER. 
PUT YOUR PERIOD AND PERSON NUMBER ON THE BOTTOM OF EACH 
SHEET. YOUR PERIOD NUMBER IS ( ). 

"SINCE THE UNUSUAL-USES EXERCISE IS A �~�m�J�O�R� PART OF THIS 
STUDY. I WILL READ THE INSTRUCTIONS ALOUD AS YOU READ THEM­
ASK QUESTIONS AT ANY TIME 

-read aloud the Unusual Uses + brainstorming instructions. 
pausing after each step for questions. 
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liAS NOTED IN THE INSTRUCTIONS, THERE WILL BE FOUR UNUSUAL­
USES EXERCISES. 

FIRST WILL BE A PRACTICE WARMUP SESSION DURING WHICH I WILL 
MAKE SUGGESTIONS TO GET THE BRAINSTORM SESSION GOING. 

-(as appropriate), proceed to a table seating four. tell 
the group to bring their folders, and coffee). -take a 
position just out of the group. 

liTHE UNUSUAL-USES SESSION WILL USE THIS PROCEDURE. THE 
ITEMS FOR THE UNUSUAL-USES ARE IN THESE BAGS. WHEN THE 
ITEM COMES OUT OF THE BAG THE SIX MINUTE TIMING STARTS -
YOU START DISCUSSING AND WRITING THE UNUSUAL-USES. AT THE 
END OF SIX MINUTES I WILL SAY "time". AND THE ITEM GOES 
BACK INTO THE BAG. 
IF YOU ARE WRITING AT THE TIME MARK, FINISH, LAY DOWN YOUR 
PENCIL AND GET A NEW SHEET OF PAPER READY FOR THE NEXT 
ITEM. QUESTIONS? 

"NOW LET US DO THE PRACTICE SESSION. I WILL OBSERVE AND 
MAKE SUGGESTIONS. 

-proceed with the practice session, restating "REMEMBER, 
WHEN THE ITEM COMES 
OUT OF THE BAG YOU START DISCUSSING. STATING IDEAS AND 
WRITING AS l4ANY IDEAS AS POSSIBLE, WRITE YOUR IDEAS FIRST 
AS BOTH THE NUMBER AND THE ORIGINALITY OF THE IDEAS ARE 
COUNTED. 

-place first (brick) bag on the table, remove item, state 
"START TIME" 

-coaching during practice session; usually someone will 
state a use and hesitate as if for approval: coach by 
saying "THATS GREAT, WRITE IT DOWN." 

-do this a few times, smile, nod, approve of each statement 
"great", "fantastic", "wow" until the discussion gets 
going. 

-at pauses, or if someone does it, insert these three 
comments: 

1) "STUDY THE MAKEUP OF THE ITEM, HANDLE IT, FEEL IT, WHAT 
ARE ITS CHARACTERISTICS, DOES IT COME APART, WHAT CAN 
THE fotATERIAL OR PARTS OO? 



2) "IN YOUR MIND MOVE THE ITEM THROUGH AND STRANGE 
ENVIRONMENTS, CAN YOU FIND A RELATIONSHIP? 
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3) "PIGGYBACK OFF OF OTHERS IDEAS, KEEP THE DISCUSSION 
GOING, SOMETHING THAT IS SAID WILL CONNECT. 

-end of six minutes: "TIME, LAY DOWN YOUR PENCILS, GET A 
CLEAN PAGE READY. 

ARE THERE ANY QUESTIONS? FINE, LET'S GO ON TO THE NEXT 
PART. 

-Explain the three situations, 
THERE ARE THREE DIFFERENT GROUP SITUATIONS FOR THE UNUSUAL 

USES EXERCISES. 

MEETING GROUP: FOUR PERSONS AROUND A TABLE AS YOU ARE NOW. 

DYAD GROUP: TWO PERSON DISCUSSIONS, EACH WITH ANOTHER, 
CHANGING THREE TIMES. 

NOMINAL GROUP: THE GROUP SITS TOGETHER IN ONE ROOM BUT 
THERE IS NO TALKING OR DISCUSSION AND EACH PERSON DOES AN 
INDIVIDUAL, SILENT, BRAINSTORM. 

QUESTIONS? 

-shuffle papers, look at another list, etc. 
YOUR GROUP HAS BEEN SELECTED TO THE (as assigned) GROUP 

SITUATION. 
-hand out the group situation instructions. Allow time for 
them to be read then look for questions. (If dyad, make 
sure the pair-switch procedure is understood) change 
setting as appropriate. 

-meeting group: 
-dyad group: 

stay in same place as practice session. 
use rooms A and B as explained in the 

instructions. 
-nominal group: move to student 
around main room table as available. 

-after the group is settled down 
ANY QUESTIONS ABOUT THIS SETTING? 

chairs in room C, or 

THERE WILL BE THREE 6 MINUTE EXERCISES WITH ONE MINUTE 
BREAKS TO CHANGE ITEMS (AND DYAD PAIRS TO MAKE ROOM 
CHANGES) • 
I WILL NOT BE PRESENT EXCEPT TO MARK TIME AND MAKE THE ITEM 
CHANGES. 
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"EVERYONE READY?" 
-item comes out of bag (item order: hanger (H), bulb (B), 
container (C» 

nSTART TIME" - E leaves room 
-time six minutes 

"TIME, STOP WRITING, CHANGE TO A NEW PAGE 

-put item back into bag 
-get next bag 
-time one minute-repeat 

-after last item 
"TIME, STOP WRITING CLOSE YOUR FOLDERS GO TO ROOM (C or 
main room). 
PLEASE TAKE A SEAT AND DO THE QUESTIONNAIRE, BE SURE TO DO 
BOTH SIDES 
PUT YOUR PERSON-PERIOD NUMBER ON THE QUESTIONNAIRE. 

During 6 minute exercises and the �8�-�l�~� minute post 
questionnaire, do the following 
-check the preliminary questionnaire. there should be a 
subculture category and one or two occupational 
personalities written on the tear-off part of page 1. 

-as post questionnaires are completed, check both sides, 
have S put it in their folder 

-make sure the person period number is on the preliminary 
questionnaire before tear-off. 

-give the tear-off sheet to each S and direct their 
attention to the wall diagrams. 

DEBRIEF 
-may be more relaxed after post questionnaire completed. 
Points to cover: 

1) Tear-offs, give to each S. pointing out that there is no 
name attached to the data. only person-period number, thus 
assuring individual confidentiality 

2) purpose of study; study of creative thinking in 
organizations, a lab study--is creative thinking, the 
generation of unusual-uses ideas, influenced by, 
a) the group arrangement, meeting, dyad, or nominal 
b) diversity-differences in the orientation of 

thinking of those in the group. 
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3) University student - occupation Interests 

Diversity in an industrial or business organization has 
been defined (i.e., the foundations of operations research) 
as the number of different disciplines and/or occupations 
present at a problem solving meeting. Translating this to 
university students led to a review of the university 
student literature. This review found that university 
students had a number of categories that would provide for 
different mental orientations to problem solving. One was 
the Clark-Trow college student subcultures and another was 
Holland's six occupational personalities. 

-refer to the figures 

The first word on your name slip is the particular college 
subculture with which you have identified. Note the 
Clark-Trow subcultures resulted from the crossing of two 
concepts to make a two by two; the INVOLVEMENT WITH IDEAS, 
and the IDENTIFICATION WITH COLLEGE. 
This typology, although first published in 1960 when 
nonconformists were ing reater number, is still found to be 
valid for dividing college students into groups with 
different orientations. 

The second category, the occupational personalities of 
Holland, is more interesting. The study of vocations and 
vocation titles was originated and became a field of study 
under Professor Strong at Stanford. As far back as 1943, 
Strong found that university students, when selecting 
interesting occupations from a list of occupations, could 
predict the occupation group with which they would have the 
greatest satisfaction. STrong confirmed this with 
longitudinal studies, testing university students, and 
then, six to seven years later, testing them in their 
working occupations. The Strong list of occupation titles 
became the basis for the strong Vocational Interest Blank, 
which is used in the student counseling service. Along 
about the same time as Strong's work, Holland determined 
that all occupations could be divided into six major 
categories which he called occupational personalities. 
Later, Campbell, got together with Holland and working with 
the Strong list of occupational titles developed sublists 
of titles that fit the six occupational personalities. 
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On your name slip are those occupational personalities you 
favor, and in some cases don't favor at all (++high 
interest, +higher than other occupations, - lower than 
others). Please understand that this is just an indicator. 

Further confirmation can be had through the student 
counseling service. 
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INSTRUCTIONS FOR THE UNUSUAL-USES EXERCISE 

Unusual-Uses Exercises 

The purpose of an unusual-uses exercise is to 
generate as many different and original uses for the item 
under study as possible. These must be "unusual" uses, not 
the expected functional use of the item. 

Brainstorming Procedure 

The purpose of brainstorming is to reduce critical 
attitudes: the self criticism that keeps us from speaking 
new ideas, and the criticism of otehr's .ideas--which keeps 
them from speaking new ideas. 

Brainstorming procedures can be used to generate 
ideas in a group discussion, in a one-on-one person 
discussion, or by yourself in your own thinking process. 
The four basic rules of brainstorming are: 

1. JUDGEMENT is ruled out. Happily accept all ideas. 
Any and all cricitism is considered deferred to some later 
date. 

2. "FREE WHEELING" is encouraged, range across frames 
of reference, the wilder and crazier the ideas, "the better. 
Humorous connections are the thing. 

3. Go for QUANTITY, the more ideas, the better the 
chance of a great one. 

4. Combinations, associations and improvements on 
ideas already stated are sought. "Piggybacking" and 
"Hi.tchhiking" on the ideas of others is encouraged. 
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'Exercise Procedures 

The group will; do four unusual-uses exercises. 
Each will be six minutes long. Each will have a different 
item. other procedures: 

write your unusual-uses ideas on the yellow sheets. 

write only during the 6-minute exercise periods. 

write one idea per line. A new page for each item. 
Put the item name at the page bottom. 

write as many ideas as possible. Be sure to write your 
own ideas as both quantity and originality of ideas count. 
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APPENDIX C 

CONCLUDING QUESTIONNAIRE 



College Student Activity-Group Situation-Creative 
Performance Study 
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CONCLUDING QUESTIONNAIRE Additional background information 
please: 

1. Sex F M 2. Age - 3. Religion 

4. Living act'ivities (circle one) (1) resident hall (2) 
Fraternity/Sorority (3) at parent's home (4) share 
apt/house off campus (5) own home/condo (6) other __ 0, 

5. Race (circle one) (1) Oriental (2) Black (3) Caucasion 
(4) Hispanic (5) Other 

Please confirm the following information: 

6. Academic Major 
1 Business and 
3 Architecture 
5 Medicine 

by College (circle one) 
Public Administration 2 

4 
6 

Arts and Sciences 
Engineering 
Other College: 

7. Againr what is your most expert or highly competent 
activity other than occupation? 

1st 2nd 
• 

8. Considerable effort was spent assigning members to 
groups according to the various student and personal 
activities reported on the preliminary questionnaire. 
As a groupr do you think the total number of 
differences between all members was high or low? 

Please mark on the scale; 0 = similar to 30 = different 

Similar in 
many ways 

no perception 
of ei ther 

Different in 
many ways 

o - - 5 - - 10 - - 15 - - �2�~� - - 25 - - 3e 

9. What was your perception of each of the other group 
members. similar or different compared to yourself? 
(circle your member number. mark others according to 
the above scale. 0 to 30) 

Member (1) Member (2) Member (3) Member (4) 
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10. What were the major characteristics that you felt 
explain the differences/similarities within your 
group? (select & RANK up to 3 characteristics, #1 the 
most obvious) 

( ) academic major ( ) hobbies or sports ( ) sex ( ) age 
( ) race ( ) cultural or regional origin ( ) occupational 

interests 
identification with university activities ( intellectual 

orientation 
other, (please explain) 

11. Comment on how you think the difference/similarity 
characteristics influenced your production of unusual 
uses for the items. 

12. It has been stated that there would be no deception or 
hidden manipulations in this experiment. Do you 
believe this now? Yes No - If no, please explain 

13. In which of the following types of leisure activities 
do you usually participate? (X ONLY ONE) 

) Participation with others, a few people or a group, in 
an activity or hobby that takes a group to do and has 
results for the group. (e.g_, a band, an association 
or a club) 

( Athletic or sports events that require a team, a group 
or other participants for the event to take place. 
(e.g., softball, volleyball, hacky-sack) 
A hobby or a craft activity that results in something, 
a model or a project, that one person can do alone. 
(e.g., stamp collecting, photography, writing, 
carpentry) 
Athletic or sports activities which can be competitive 
but individuals can do by themselves. (e.g., running, 
skiing, surfing) 

14. How well did you know the other members of your group 
before this study? (fill in a response number for 
other members, 1: know well 2: seen in class 3: 
never met before) 

Member (1) (2) (3) (4) 



183 

Your performance today is measured by the number and 
originality of the unusual uses you have listed. Was there 
anything that limited you in your performance? (circle 
numbers on scales) 

15. Not enough time, more ideas to go- 1 2 3 4 5 6-
more time than needed. 

16. Did critical comments inhibit? No critical attitude 
present-1 2 3 4 56-Critical attitude inhibited 
my performance 

17. Did one approach dominate the thinking and discussion? 
No dominant point-of-view- 1 2 3 4 56-Dominant 
pOint-of-view inhibited my performance. 

18. Did ego-needy persons monopolize the discussion time? 
Equal contributions by all- 1 2 3 4 5 6-
Talkative persons inhibited my output. 

19. Was there an expert or "senior" person present? 
All members of equal "rank"- 1 2 3 4 56-Expert 
person(s) inhibited my performance. 

�2�~�.� How do you feel about your college studies? (circle A 
or B) 
A. Get the facts and information to make a living. 
B. Concerned about the ideas and theories behind the 

facts. 

21. How do you feel about the college activities? (circle 
C or D) 
C. Interested and involved in activities other than 

classes? 
D. Interested only in attending classes. 

22. How do you like to hear others describe your approach 
to your career/occupation? Of the six attributes 
below, Select the one that you would like most to hear 
them use. 
(1) realistic (2) inquiring/intellectual (3) artistic 
(4) good with or leading people (5) enterprising 
(6) conventional & dependable 

23. Other factors, (e.g., the group situation? 
Experimenter's attitude? Instructions? Please comment 
below) 
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APPENDIX D 

UNUSUAL USES FOR A CLOTHES HANGER 
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UNUSUAL USES FOR A CLOTHES HANGER IN ORDER OF FREQUENCY OF 
MENTION (FQM) 

USES# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1f1l 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2f1l 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3f1l 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4f1l 
41 
42 
43 

FQM 

51 
44 
39 
37 
32 
31 
3f1l 
27 
26 
25 
24 
24 
23 
23 
22 
22 
21 
19 
19 
19 
19 
18 
16 
16 
16 
15 
15 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 

UNUSUAL US ES 

Car Door Opener 
Antenna 
Marshmallows Toaster 
Weapon 
Back Scratcher 
Unclogs Sinks-Pools-Drains 
Art Object 
Tie Things Together 
Belt 
Stirrer-Whisk 
Hot Dog Cooker 
Hook-Extend Reach 
Fishpole 
Fire Poker 
Plan t Hanger 
Mobile 
Kite Frame 
Lock Pick-Bathroom 
Necklace 
Fish Hook-Tool 
Whip 
Hat 
Puller 
Earrings 
Sculpture Part 
Leash 
Bow and Arrow 
Puller-Reach Extender 
Poke-S tab-Prod 
Basket Ball Hoop 
Spring 
Toy 
Hole Maker-Digger 
Boomerang-Throw Toy 
Abortion 
Plant Support 
Writing Tool-Stylus 
Bracelet 
Jewelry Makings 
Fence Part 
Binding-Bailing 
Conducter 
Poke into Tight Places 
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USESi 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
�7�~� 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

FQM 

11 
�l�~� 
HJ 
�l�~� 

9 
9 
9 
9 
S 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

UNUSUAL USES 

Clothes Line 
Scratches Inside Cast 
Musical Inst. 
Statue 
Wind Chime 
Towel Rack 
Scraper 
Pointer 
Measure 
Decoration-Xmas Tree 
Christmas Wreath 
Costume Props 
Branding Iron 
Door Hook 
Air'plane Model-Wing 
Drumstick 
Shiskabob 
Bookmark 
Bike Spoke 
Hang-f.!oose 
Garrote 
Cake Tester 
Protection 
Eyeglass Frames 
Geometric Frames 
Picture Frame 
Plant Holder 
Baton 
Toothpick 
Angel Halo 
Straight Edge 
Exerciser 
Electrocution 
Clean Pipe-Hose 
Butterfly Net Frame 
Nails 
Ornament 
Tree Support 
Car Part Tie Together 
Key Ring 
Car Muffler Tie-Up 
Eating Utensil 
Digging in Garden 
Hand Exerciser 
Measure 
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USESi 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
III 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 

FOM 

6 
6 
6 
G 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

UNUSUAL USES 

Door Stopper 
Electric Wire 
Nose Picker 
Belt Hanger 
Armature-Sculpture 
Surgical Inst. 
Knitting-Crochet Needle 
Handcuffs 
Beef Jerky Hanger 
Wire 
Shoe Laces 
Car Trunk Hold Down 
Letter Number Shapes 
Dipstick 
Prop 
Dog Collar 
Curtain Rod 
Cooking Utensil 
Frisbee Game 
Balloon Popper 
Fork 
Splint 
Slingshot Frame 
Icepick 
Toothpick for Bear 
Fruit Picker 
Clean Tight Places 
Parrot-Bird Swing 
Hang Lightbulb 
BBO Fork-Long Handle 
Toy Sail Frame 
Corkscrew 
Eggbeater 
Connectors 
Welder Solder 
Straight Edge 
Fan 
Fish Net Frame 
Fish Str inger 
Animal Toy 
Yarn Winder 
Wind Indicator 
Garden Lake 
Macrame Frame 
Toilet Paper Holder 

187 



-------------------------------------------------
USES# FOM UNUSUAL USES 
-------------------------------------------------
134 
135 
136 
137 
138 
139 
14f3 
141 
142 
143 
144 
145 
146 
147 
148 
149 
15f3 
151 
152 
153 
154 
155 
156 
157 
158 
159 
16f3 
161 
162 
163 
164 
165 
166 
167 
168 
169 
17f3 
171 
172 
173 
174 
175 
176 
177 
178 

4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Tug of War Rope 
Spear-Javelin 
Comb 
Potato Masher 
Candle Holder 
Shoe Horn 
Flag Holder 
Toy Sword 
Template 
Ten Foot Pole 
Tongs 
Pry-Loosen Tool 
Pipe Cleaner 
Bow Tie 
Soap Bubble Maker 
Scrap Metal 
Fingernail Cleaner 
Marketing Dirt-Sand-Clay 
Angel Wings 
Drying Hook 
Knife 
Projectile 
Hot Item Mover 
Torture 
Gun Cleaner 
Toy Car Bridge 
Tie Up People 
Rings 
Fence Hook 
Picture Hanger 
Car Jump Start 
Ice Scraper 
Animal Torture 
Gum Remover 
Golf Ball Retriever 
Welders Solder 
Fly Swatter 
Picture Holder 
Framework 
Untangle-Hanger Game 
Rug Beater 
Stick Figure 
Trivet 
Stakes 
Devining Rod 
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USES# 

179 
�1�8�~� 
181 
182 
183 
184 
185 
186 
187 
188 
189 
�1�9�~� 
191 
192 
193 
194 
195 
196 
197 
198 
199 
�2�~�~� 
�2�~�1� 

�2�~�2� 
�2�~�3� 
�2�~�4� 
�2�~�5� 

�2�~�6� 
�2�~�7� 
�2�~�8� 

�2�~�9� 
�2�1�~� 
211 
212 
213 
214 
215 
216 
217 
218 
219 
�2�2�~� 
221 
222 
223 

FQM 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

UNUSUAL US ES 

Toilet Cleaner 
Wrench 
Weight 
Racquet 
Vioi1in Bow 
Large Paper Clip 
Discipliner 
Balance Beam 
Party Hat 
Bird Cage Fix 
Trash Skewer 
Animal Hoop 
Musical Inst. Stringer 
Game Pieces 
Lightning Rod 
Rearview Mirror Deco 
Heater Element 
Knife 
Pinwheel Stick 
Screwdriver 
Hair Ornament 
Tourniquet 
Fingernail Cleaner 
Shoe Tread 
Toy Sword 
Sign Stick 
Spider Web Cleaner 
Stencil 
Toilet Chain Replacement 
Spoke Spoiler 
Chair Repair 
Reflector 
Bacon Drain Rack 
Vacuum Hose Cleaner 
Hang Things 
Twirler on Finger 
Branding Iron 
Doll Swing Set 
Paperweight 
Pasta Dry Rack 
Oyster-Clam Shucker 
Toenail Cleaner 
Metal Spats 
Dr ill Bit 
Skate Key 
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-------------------------------------------------
USESi 

224 
225 
226 
227 
228 
229 
�2�3�~� 

231 
232 
233 
234 
235 
236 
237 
238 
239 
�2�4�~� 
241 
242 
243 
244 
245 
246 
247 
248 
249 
�2�5�~� 

251 
252 
253 
254 
255 
256 
257 
258 
259 
269 
261 
262 
263 
264 
265 
266 
267 
268 

FQM 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

UNUSUAL USES 

Memo-Message Tree 
Packaging 
Magic Wand 
Morse Code Tapper 
Pick Up Sticks 
Mailbox Opener 
Lollipop Stick 
Moveable Dolls 
Hang Pot-Campfire 
Hopscotch Square 
Ice Block Handle 
Hoola-Hoop 
Hip Boot Holder 
Heat Generator 
Haircurler 
Make a Motor 
Key Hanger 
Jewelry Hanger 
Ear Itch Scratcher 
Hang Ties 
Cleaning Device 
Clean Horse Hoofs 
Grill to Cook 
Ear Cleaner 
BBQ Spit 
Gavel 
Gift 
Spaghetti Holder 
Car Scratcher 
Conducter 
Mask 
Fan Frame 
Tree carver 
Wall Hanging 
Pool Ball Rack 
Hat with Antenna 
Dryer-Sox 
Hang Pots & Plates 
Ear Cleaner 
Concrete Rebar 
Depth Tester 
Window Stop 
Wheel 
Chain 
Carver Initials 
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-------------------------------------------------
USESi FQM UNUSUAL USES 
-------------------------------------------------
269 2 Cane 
27 III :2 Childproof Doors 
271 2 Window Grill-Bars 
272 2 Picture Wire 
273 2 Hook 
274 2 Curtain Holder 
275 2 Burglar Breakin Tool 
276 2 Bubble Maker 
277 2 Utensil 
278 2 Bike Lock 
279 2 Handcuffs 
2811l 2 Centerpiece 
281 2 Bike Book Holder 
282 2 Craft Items 
283 2 Paint Applicator-Brush 
284 1 Print Maker 
285 1 Hoop Game 
286 1 Doll Furniture 
287 1 Burn Off War ts 
288 1 Door-Window Jimmy 
289 1 Dog Toy 
2911l 1 Beer can Holder 
291 1 Letter Opener 
292 1 Car Clutch Linkage 
293 1 Oil Checker 
294 1 Prod Dog 
295 1 Pipe Cleaner 
296 1 Spin Hanger Game 
297 1 Blow Gun Dar ts 
298 1 Light Switch Turn On 
299 1 Magazine Hanger 
3 III III 1 Leather Scribe 
3 III 1 1 Electric Tester 
3 III 2 1 Coil 
3 III 3 1 Lever 
3 III 4 1 Clean a Toaster 
3 III 5 1 Lawn Aerator 
3 III 6 1 Musical Stand 
3 III 7 1 Wave Equation Demo 
3 III 8 1 Paint Source 
3 III 9 1 Potholder 
3 1 III 1 Beer can Opener 
311 1 Waist Measurer 
312 1 Kite String Winder 
313 1 Vine Rack 



�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-USES# 

314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Massage 
Treeguard 
Gate 
Windmill Arm 
Wicker Chair Fix 
Wave for Attention 
Button Pusher 
Hang Diapers 
Wire Bra 
Corkscrew 
Foot Scratcher 
Smiley Face 
Wire Source 
Wash Windows 
Water Hose Cleaner 
Vandal Paint Scratcher 
Clean Inst. 
Toaster-Campfire 
Melt into Ball-Coins 
Steamer Frame 
Tie Garbage Bag 
Tire Deflater 
Ceiling Vent Opener 
TV Turn On 
Tent Stake 
Eyes on Effigy 
Tripwire 
Necktie 
Quilting Holder 
Trap Animals 
Light Filter Holder 
Embroidery Hoop 
Triangle 
Table Leg Repair 
Tow a Car 
Switch Activater 
Popcorn Stringer 
Cross 
Easter Egg Dipper 
Sundial 
Strainer 
Glue Bottle Holder 
Drain Fishing 
Sales Item Holder 
Get Bird Down 
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�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-USESi 

359 
36ta 
361 
362 
363 
364 
365 
366 
367 
368 
369 
37ta 
371 
372 
373 
374 
375 
376 
377 
378 
379 
38ta 
381 
382 
383 
384 
385 
386 
387 
388 
389 
39ta 
391 
392 
393 
394 
395 
396 
397 
398 
399 
4tata 
4tal 
4 ta2 
4 ta3 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Hat Form 
Self Scarring 
Halloween Light Holder 
Tracing Wheel 
Shelf Support 
Suspender 
Sex Toy 
Paper Flower Stems 
Self Defense 
Magnet 
Hat Decoration 
Filings-Magnet Demo 
Skewer 
Shoe Tree 
Style Shoulders 
Reinforcing Bar 
Riding Crop 
Rope 
Record Player Arm 
Rope Connector 
Shoulder Tapper 
Telephone Holder 
Rack-Magazine 
Relay Race Baton 
Remote Control 
Walking Stick 
Gl.ow Light-Heated 
Cake Cooling Rack 
Bosai Support 
Dinner Bell 
Tent Frame 
Poke a Beehive-Waspnest 
Model Lake 
Hose Clamp 
Plow 
Photo Print Wash Tongs 
Pull Window Shades 
Pattern 
Pull Down Screen 
Plug a Small Hole 
Party Flavor 
Paint Remover 
Pendulum 
Pen 
Puppet 
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-------------------------------------------------
USES # 

�4�~�4� 
�4�~�5� 

�4�~�6� 
�4�~�7� 
�4�~�8� 
�4�~�9� 
�4�1�~� 

411 
412 
413 
414 
415 
416 
417 
418 
419 
42" 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
44" 
441 
442 
443 
444 
445 
446 
447 
448 

FOM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Turkey Leg Clamp 
Package Reinforce 
Paper Towel Rack 
Nerf Ball Paddle 
Target-Hoop Game 
Nailpuller 
Nose Ring 
Birdfeeder Hanger 
Hooks-Many Little 
Needle 
Grain Separator 
New Wave Clothes 
Water Detector 
Ring Toss Game 
Claw on Pet Scarer 

·Model Building 
Marker-Baseball Field 
Spin Game 
Boundry Marker 
Marble Circle 
Toy Organizer 
Mirror Frame 
Coins-Melt 
Aerate House Plants 
Magic Wand 
Pool Skimmer Fix 
Lubrication Instrument 
Laboratory Object 
Juggling 
Sparks Behind Car 
Iron Filings 
Heelsaver 
Basket Weaving 
Hang Hangers 
Swing for Mouse 
Heat Conductor 
Forms of Toy Animals 
Hot-Holer Plastic 
Car Hood Opener 
Hanging Basket 
Martian Ears 
Hairband 
Darts 
Photo Dry Hanger 
Bike Spoke Clacker 
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USES# 

449 
45(0 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
430 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Doll Prop 
Hairpin Keeper 
Hot Wire 
Croquet Wicket 
Toy Chair 
Compass 
Mice Catcher 
Carpet Weaver 
Bird Scare Windmill 
Book Holder 
Spreader or Brush 
Suicide Inst. 
Balloon Frame 
Golf Flag Pole 
Rock Sifter-Sorter 
Guitar String 
Toy Boat Frame 
Car Tie-Rod End 
Direction Arrow 
Shelf 
Wall Repair 
Hook Doub1e-ES 
Fire Starter 
Fish Skewer 
Fan Blade 
Vacuum Connector 
Je110 Saw 
Fire Grill 
Elect Cigarette Lighter 
Eyelash Brush 
Engraver 
Executive Poker 
Envelope Opener 
Paint Brush Holder 
Car License Holder 
Car Battery Hold Down 
Cake Decorator 
Ground Wire 
Bird Leg Bands 
Coil For Pot 
Dye Fr.om Paint 
Dog Teaser 
Lid Remover 
Bake Utensil 
Door Handle-Knob 
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USESi 

494 
495 
496 
497 
498 
499 
�5�~�~� 

�5�~�1� 

�5�~�2� 
�5�~�3� 
�5�~�4� 

�5�~�5� 
�5�~�6� 
�5�~�7� 

�5�~�8� 
�5�~�9� 
�5�1�~� 

511 
512 
513 
514 
515 
516 
517 
518 
519 
�5�2�~� 
521 
522 
523 
524 
525 
526 
527 
528 
529 
�5�3�~� 
531 

FOM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL US ES 

Hand Grip-Tools 
Electric Motor 
Phone Dialer 
Sell 
Toaster Cleaner 
Chile Dryer 
Tickle a Person 
Conversation Piece 
Chair Lacing 
Cutter 
Magnetic Coil 
Carry Items 
Cotterpin 
Wine Bottle Opener 
Push Out of Reach 
Tile Grout Digger 
C10ther Dryer 
Make a Sign 
Gooser 
String PJ Strings 
BBQ Spit 
Box Bracket 
Surgical Instrument 
I V Holder 
Vending Machine Pry 
Bike Hanger 
Chin-Up for Elf 
Cane for Skinny Guy 
Barbed Wire 
Book End 
Book Stand 
Bug Killer 
Dead Animal Scooper 
Bag Hanger 
Butter Slicer 
�.�~�d�r�f�o�i�1� 

Shoe Stabber 
J.?izza Cutter 
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APPENDIX E 

UNUSUAL USES FOR A LIGHTBULB 



UNUSUAL USES FOR A LIGHTBULB IN ORDER 
OF FREQUENCY OF MENTION (FQM) 

USES# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IIfl 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21fl 
21 
22 
23 
24 
25 
26 
27 
28 
29 
31fl 
31 
32 
33 
34 
35 
36 
37 
38 
39 
41fl 
41 
42 
43 

FOM 

33 
31 
31fl 
28 
28 
25 
24 
21 
21fl 
19 
19 
19 
19 
19 
18 
17 
16 
16 
16 
15 
15 
13 
13 
13 
13 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
IIfl 
llfl 
IIfl 
Ira 
Ira 

9 
9 
9 

UNUSUAL USES 

Knife-Cutter 
Weapon 
Noisemaker 
Art Object 
X-Mas Ornament 
Message Bottle 
Musical Instrument 
Toss-the-Light-Bulb Game 
Drinking Glass 
Mirror 
Decora,tion 
Cup 
Mirror 
Top 
Baby Play Toy 
Rattle 
Idea Symbol 
Fishing Float 
Doll-Dollhead 
Spin-the-Lightbulb 
Plug-Cork 
Drain Stopper 
Planter 
Vase 
Ball 
Jewelry 
Cobalt Blue Color 
Rolling Pin-CrumbIer 
Heat Source 
Tomato Planting Trowel 
Earring 
Mold Sand or Clay 
Float-Buoy 
Sexual Toy 
Animal Toy 
Cutting Weapon 
Sculpture or Statue 
Pendulum Weight 
Balance Trick 
Gag 
Filament Wire Source 
Paper Weight 
Circle Maker-Protractor 
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USES# 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

FOM 

9 
9 
9 
9 
9 
9 
9 
9 
9 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

UNUSUAL USES 

Circle Template 
Burglar Alarm 
Nose for Clown Snowman 
Bomb or Explosive 
Face 
Paper Mache Mold 
Projectile 
Circuit Tester 
Container 
Jugglers Item 
Toy 
Wind Chime Part 
Toilet Tank Float 
Door Knob 
Scarecrow 
Ring 
Darning Socks 
Puppet Head 
Mosaic 
Easter Egg 
Massager 
Eat It 
Maraca 
Hole Digger 
Hyptnotism Item 
Fish Tank Toy 
Loea tion Marker 
Bra Stuffer 
Hammer 
Broken Glass for Wall Top 
Imitation Fruit 
Leveler 
Ne ck lace Cha rm 
Fake Ice Cream Cone 
Rolling Toy 
Signal 
Mixer-S tir rer 
Weather Vane 
Hood Ornament 
Connections 
Hot Air Balloon Model 
Sand 
Eye-Robot 
Metronome 
Doll Wig & Hat Holder 
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-------------------------------------------------
USESft FQM UNUSUAL US ES 
-------------------------------------------------
89 5 Shoe Form 
�9�~� 5 Piano Player 
91 5 Fire Bomb 
92 5 Bathtub Toy 
93 5 Aquarium Deco 
94 4 Door Stop 
95 4 Donut Holer 
96 4 Polish Joke Item 
97 4 Flower Behind Ear 
98 4 Bottle 
99 4 Grenade Toy 
�l�~�~� 4 Target for Game 
�l�~�l� 4 Candle Holder 
�1�~�2� 4 Sink Stopper 
103 4 Door Bell Sutton 
104 4 Space Ship toy 
105 4 Glass Shards Source 
106 4 Centerpiece-Dining Table 
�1�~�7� 4 Conversation Piece 
108 4 Educational Device 
�1�~�9� 4 Impression Maker 
�l�l�~� 4 Writing 
111 4 Support Float-Many 
112 4 Lab Experiment Item 
113 4 Thimble 
114 4 Bottle Cap 
115 4 Shot Glass 
116 4 Scarecrot., Face 
117 4 Food Masher 
118 4 Instrument 
119 4 Boat 
�l�2�~� 4 Wa te r Condui t 
121 4 Buoy 
122 4 Electrocute 
123 4 Glass in Food-Kill Dogs 
124 4 Grip 
125 3 Falsie for Male Stripper 
126 3 Distance Marker 
127 3 Abrasive Broken Glass 
128 3 Badminton Cock 
129 3 Pacifier 
�l�3�~� 3 Hat for Doll 
131 3 Curve Template 
132 3 Socket Protector 



USESi 

133 
134 
135 
136 
137 
138 
139 
�l�4�~� 

141 
142 
143 
144 
145 
146 
147 
148 
149 
�1�5�~� 
151 
152 
153 
154 
155 
156 
157 
158 
159 
�1�6�~� 

161 
162 
163 
164 
165 
166 
167 
168 
169 
173 
171 
172 
173 
174 
175 
176 
177 

FOM 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

UNUSUAL USES 

Crystal Ball 
Scooper 
Ear Cleaner 
Stained Glass Window 
Mini Aquarium 
Burner 
Ear Plug 
Salt & Pepper Shaker 
Holder 
Scratcher 
Paint Applicator 
Measuring Cup 
Birthday Cake 
Meditation Object 
Screw Thread Model 
Puncture Tires 
Metal Source 
Egg Candler 
Glass Source 
Digging 
Nose Plug 
Geometry Pattern 
Crushed Glass Deco 
Trap Insects 
Cookie Cutter 
Gag Gift 
Screw Tool 
Bug Killer 
Break It 
Gum Holder 
Stencil 
Plumbob Weight 
Toe Separator 
Sell It 
Smoother 
String-O-Lites 
Hole Maker 
Storage 
Fish Lure 
Gr inder 
Fake Flower 
Gavel 
Make Up Applicator 
Bedpost Ornament 
Build a House 
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-------------------------------------------------
USES# 

223 
224 
225 
226 
227 
228 
229 
23" 
231 
232 
233 
234 
235 
236 
237 
238 
239 
24" 
241 
242 
243 
244 
245 
246 
247 
248 
249 
25" 
251 
252 
253 
254 
255 
256 
257 
258 
259 
26" 
261 
262 
263 
264 
265 
266 
267 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

'1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Dried Flower Base 
Cake Filler 
Display Item 
Dog Tag ID 
Shaving Cream Applicator 
Sparker 
Trick Baseball 
Baby Care Teacher 
Lettering Guide 
Ceremonial Breakage 
Alarm 
Periodic Motion Study 
Bird House 
Thermodynamics Study 
Diamond Cutting Practice 
Bell 
Bottle Stopper 
Ant Farm Container 
Spool 
Attract Bugs 
Air Dispenser 
Distortion Mirror 
Mouth Size Test 
Plant It 
Pitcher 
Funny Noses 
Ashtray 
Fly Swatter-Once 
Weight 
Whistle 
Party Hat 
Suppository 
One Shot Baseball 
Tickler 
Ring Setting 
Pocket Reminder 
Canteen 
Comedy Device 
Wall Insulation 
Wall of Bulbs 
Eye Test 
Weight Tester 
Worry Light 
Fake Egg 
Wine Decanter Top 
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USES # 

268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
291iJ 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
3!ll2 
303 
304 
305 
306 
307 
308 
339 
311iJ 
311 
312 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL US ES 

Feed to Elephants 
Voltage Tester 
Valve 
Vacuum 
Big Eyes to Scare 
Telescope 
Teeth Braces 
Paint Comb 
Wire to Poke 
Smasher-Crusher 
Sword Handle 
Ski Slope 
Soil Aerator· 
Suicide-Slit Wrists 
Protection 
Grip strength Test 
Spring 
To Hit Someone 
Smoke It 
Refrigerator Item 
Hand Grenade 
Perfume Applicator 
Cattle Prod 
Posture Balance Item 
Poker 
Make Paper Clip 
Party Favor 
Bolo 
Optical Effects 
Blinder 
Leg Support Protection 
Floss Teeth 
Spring 
Washer 
Mouth-Appearance Change 
Watch Crystal 
Thread 
White Coating Pigment 
Metal Slug 
Nut 
Story Object Item 
Glaze Fruit 
Chemicals 
Copper 
Bounce-Once 
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USESi 

313 
314 
315 
316 
317 
318 
319 
�3�2�~� 

321 
322 
323 
324 
325 
326 
327 
328 
329 
�3�3�~� 
331 
332 
333 
334 
335 
336 
337 
338 
339 
�3�4�~� 
341 
342 
343 
344 
345 
346 
347 
348 
349 
�3�5�~� 

.351 
352 
353 
354 
355 
356 
357 

FOM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Blue Bead Source 
Plant Vase Gravel 
Wire Twist 
Paper Bag �~�i�t�e� 
Flash 
Lenses 
Implode It 
Rectal Plug 
Grip 
Cleanser-Ground Glass 
Gavel 
Glitter 
Beads 
Party Lamp 
Melt Wax to Mold 
Form 
Wall Decoration 
French Curve 
Exercise the Hand 
Teach Shapes 
Reading Exercise 
Door Bell Ringer 
Sandcastle Form 
Texture Concrete 
Shaper 
Bolt 
Cuticle Remover 
Key Chain Float 
Draw Figure Eights 
Counting Them 
Bug Jar 
Buoyancy of Liquids Test 
Head for Octopus Model 
Pendulum Drawing Instrument 
Ship in Bottle 
Burn Patterns in Cloth 
Fall Object Test 
Potted Plant 
Model Contour 
Sensitivity Detector 
Paper Bag-Candle 
Shower Head 
Pool Floating Deco 
Chin Support 
Swim Wings 
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USESi 

358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Water Level Detector 
Water Display 
Wedge 
Tear Drop 
Rear View Mirror Deco 
Hiding Place 
Warning Signal 
Face Art 
Colored Lights 
Timer 
Tuning Fork-Inside 
Lighted Sculpture 
T-Shirt Marker 
Hardness Tester 
Garnish 
Tr ip People 
Formations 
Eye Dropper-Inside 
Transmitter 
Soap De1umper 
Crochet a Hat on It 
Sundial 
Dome for Model House 
Stocking Stuffer 
Bracelet Holder 
Story Object 
Bouquet of Bulbs 
Liberty Torch 
Stick Stickers 
Whip Eggs 
China 
Cookie Press 
Sun Viewer 
Bulb Soup 
Roofing Material 
False Eye 
Fire Starter 
Fix-It Stuff 
Status Symbol 
Nose Roller 
Pottery Craft Tool 
Back Scratcher 
Scientific Tool 
Screw Carver 
Frosting Spreader 
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USESi 

4"3 
4"4 
4"5 
4"6 
4"7 
4"8 
4"9 
41" 
411 
412 
413 
414 
415 
416 
417 
418 
419 
42" 
421 
422 
423 
424 
425 
426 
427 
428 
429 
43" 
431 
432 
433 
434 
435 
436 
437 
438 
439 
44" 
441 
442 
443 
444 
445 
446 
447 

FQM 

1 
1 
1 
I 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
I 
I 
1 
I 
1 
I 
1 
1 
1 
I 
1 
1 
1 
1 
I 
I 
1 
1 
I 
1 
1 
1 
1 
I 
I 
1 
1 
1 
I 
I 

UNUSUAL US ES 

Pencil 
Corn Grinder 
Utensil 
Shave 
Table Spoon 
Light Refraction 
Freeze It 
Fork 
Decorate Gift 
Dr ill Bit 
Size Holes 
Compass-Drawing 
Ashtray 
Nail Cleaner 
Paint It 
Safety Line-Linked 
Ma tch S tr iker 
Sander 
Vial 
Weeder 
White Background-Chemistry 
Sharpener 
Solar Blanket-Swim Pool 
Spice Holder 
Toothpick Holder 
�~�~�o�n�g�u�e� Depressor 
Lotion Spr.eader 
Sc;'rape(' 
Race Starting Signal 
Raft-Hundreds 
Threadmaker 
Scalpel 
Reminder on List 
Rock Concert Lite 
Museum Piece 
Physics Experiment 
Laser Show 
Bug a Room 
Clothes Hanger 
Picture It 
Nicknack 
Hot �~�l�a�t�t�r�e�s�s� 

Meat Tenderizer 
Paper Clip Hoidel 
Phonograph Needle 
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-------------------------------------------------
USESi FQM UNUSUAL USES 
-------------------------------------------------
448 
449 
45" 
451 
452 
453 
454 
455 
456 
457 
458 
459 
46" 
461 
462 
463 
464 
465 
466 
467 
468 
469 
47" 
471 
472 
473 
474 
475 
476 
477 
478 
479 
48CiJ 
481 
482 
483 
484 
485 
486 
487 
488 
489 
49" 
491 
492 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Inscriber 
Sundial 
Fuse Replacement 
Kitchen Tool 
Pendant 
Psychomotor Exerciser 
Morse Code Message 
Grave Marker 
Cracking Egg 
Make Flies to Fish 
Funnel 
Cook With It 
Electricity Study 
Light Refraction Study 
Read Volts watts 
Fishhook 
Rota tion Study 
Flint 
Furniture Polish Tester 
Bell a Cat 
Magic Trick Item 
Doll House Light 
Model House Windows 
Hockey Puck 
Nail Polish Tester 
Vacuum Hose Plug 
Bowling Pin 
Soccer Ball 
Nail Cleaner 
Toy Oven Heater 
Pet Light Bulb 
Punching Bag-Mini 
Puzzle 
Pathway Marker 
Loose Teeth Holder 
Ouija Board Mover 
Drink Chiller 
Earting Holder 
Rubber Band Holder 
Egg Race Egg 
Key Ring Object 
Tip-Over Game 
Whistle 
Toy Car 
Flirt With It 
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USES # 

493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Twirl on a String 
Goodwill Expression 
To Collect and Trade 
Submarine Toy 
Transparent Filter 
Cold Source 
Ceiling Display 
Body Cream Applicator 
Snow Scene Inside 
Cookie Jar-Mini 
Earthquake Detection 
Egg Cracker 
Guess What Game 
Little People 
Incubate Eggs 
Ki te Tail Weight 
Hot Potato Game 
Icon 
IQ Test 
Kleenex Ghost 
water Filter 
Stir Liquid 
Candy Jar Top 
Meat Tenderizer 
Slice Cheese 
Pencil Holder 
Toy Dinghy 
Doghead 
Granola Stirrer 
Fire Starter 
Butter Dish 
costume Ear 
Hair Shampooer 
Skeet P.ractice 
Hanging Pot 
Globe 
Golf Tee-Off Markers 
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APPENDIX F 

UNUSUAL USES FOR A FILM CONTAINER 



UNUSUAL USES FOR A FILM CONTAINER IN 
ORDER OF FREQUENCY OF MENTION (FQM) 

USES# 

'I 
2 
3 
4 
5 
6 
7 
8 
9 
�1�~� 
11 
12 
13 
14 
15 
16 
17 
18 
19 
�2�~� 
21 
22 
23 
24 
25 
26 
27 
28 
29 
�3�~� 

31 
32 
33 
34 
35 
36 
37 
38 
39 
�4�~� 
41 
42 
43 

FQM 

39 
37 
37 
35 
34 
�3�~� 

�3�~� 
29 
28 
28 
27 
25 
25 
24 
23 
22 
21 
19 
18 
18 
17 
17 
17 
16 
16 
15 
14 
13 
13 
13 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
�l�~� 

�1�~� 

UNUSUAL USES 

Cup or Glass 
Circular or Template 
Pills 
Money 
Frisbee of Lid 
Cookie Cutter 
Bugs & Spiders 
Drugs Stash 
Toys for Kids 
Jewelry Keeper 
Measure Cup 
Container 
Rolling Pin 
Shot Glass 
Ball-Catch Game 
Fishing Bobber 
Toy for Pet Dog-Cat 
Planter 
Salt & Pepper Shaker 
Door Prop or Stopper 
Thimble 
Matches Container 
Tires for Toy Car Wheels 
Nose-Fake 
Trashcan for Do11house 
Support or Stand 
Eye Patch for Sunbathing 
Spittoon 
Rattle 
Plastic Rings 
Musical Instrument 
Telephone Toy 
Liquid 
Ha t for Doll 
Spice Holder 
Art Form or Object 
Paper Clips 
Drum 
Paper Weight 
Ice Cube Shape 
Ornament-Decoration 
Sandcastle Parts Mold 
Insect Trap 
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-------------------------------------------------
USESi 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

FQM 

10 
10 
10 
10 
9· 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
(5 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 

UNUSUAL USES 

Dry Place 
Dice Cup 
Game Item or Marker 
Lotions 
Nails 
Scoop 
Ur ine Specimen 
Bomb 
Eyes in Snowman 
Thread Spool 
Iced Tea Mix 
Food 
Target 
Bandage-Protect Toe 
Vase 
Coin Bank 
Paint 
Top to Spin 
Plant Starter 
Toothpicks 
Contacts 
Strawberry Smasher 
Buttons 
Pencils 
Necklace-A String of 
Eye Wash Cup 
Earrings 
Swimming Pool Toy 
Melt & Mold 
Donut Holer 
Tube With a Number 
Magic Trick Item 
Jello Mold 
Telescope Parts 
Party Hat 
Explosive 
Blocks to Build 
X-Mas Ornament 
Tophat for Doll 
Furniture Leg Caster 
Nose Protect Cover 
Candy 
Projectile 
Noise Maker 
Tiddlewinks with Lid 
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USESi FOM UNUSUAL US ES 
-------------------------------------------------
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
�1�~�0� 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
III 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 . 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 

Catch Bugs 
Monocle 
Mold 
Hair Roller 
Shell Game 
Drain Stopper in Sink 
Stool for Dollhouse 
Exerciser for Hand Grip 
Stamp Holder 
Shampoo Container 
Seeds 
Floa t or Buoy 
Cylinder Model 
Flattener & Roller 
Plug a Hole 
Nuts and Bolts 
Ashtray 
Pencil Leads 
Level Check 
Sculpture 
Paint Roller 
Finger Thumb Splint 
Checkers or Chess Men 
Finger Puppet 
Canteen 
Make-Up Container 
Candle Holder 
Bowl-Plate 
Bottle Cap 
Paint on It 
Gift Container 
Hockey Puck 
Weight-Sinker 
Mixing Bowl 
Gas Collector 
Table for Dollhouse 
Drain Plug 
Pipe Connector 
Small Animals 
Step Up 
Digger 
Flower Pot 
Bell 
Bathtub Toy 
Safety Cap for Sharp Point 
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USESi 

134 
135 
136 
137 
138 
139 
14rll 
141 
142 
143 
144 
145 
146 
147 
148 
149 
15rll 
151 
152 
153 
154 
155 
156 
157 
158 
159 
16rll 
161 
162 
163 
164 
165 
166 
167 
168 
169 
17rll 
171 
172 
173 
174 
175 
176 
177 
178 

FQM 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 

UNUSUAL USES 

Toe Splint 
Roller in Rolling Games 
Worm Container 
Wind Gauge Cups 
Rain Gauge 
Stamper or Printer 
Poker Chip 
Spoon 
Play Dough Cutter Molder 
Marker 
Maracas 
Makes Round Impressions 
Toy Plate or Dish 
Liquor-Shot 
Tip the Top Game 
Doll Megaphone 
Kick the Can Can 
Medicine 
Jewelry 
Shovel-Mini 
Table for Dollhouse 
Shoe Heel & Lift 
Key Case 
Coin Flip with Lid 
Pendant-Medallion of Lid 
Used Gum Disposal 
Hearing Device 
Baby Toy 
Flower Petals & Buds 
Fish or Tadpoles 
Handlebar End Cover 
Candle Mold 
Sewing Kit 
Pinhole Camera 
Buttons from Lid 
Throw It 
Art Structure of Many 
Bong 
Toilet Roll Spool 
Strainer 
Cover 
Swim Pool for Bugs-Midgets 
Coin Toss Game with Lid 
Coin Slug 
Survival Kit 
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USESfJ: 

179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

FQM 

2 
2 
2 
2 
2 
2 
2 
2 

.2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

UNUSUAL USES 

Tunnel for Snakes 
Matchbooks Bookends 
Massage Tool 
String a Bunch 
Stress Reliever 
Time Capsule 
Roller 
Rocket Engine for �~�l�o�d�e�1� 
Butter Ball Dish 
Burn It 
Roach Motel 
Knob 
Ribbon Spool 
Key Chain Novelty 
Jewelry Cleaner 
Bird Dish 
Reed Soaker 
Jelly Jar 
Check Aircraft Gas 
Wind Chimes 
Badminton Bird 
Puppets Eye 
Hot Holder 
Hose End or Plug 
Whistle 
Tobacco Container 
Posture Balance Item 
Soap Cnntainer 
Popsicle Maker 
Stand for lo1ouse or Art Item 
Whistle 
Secret Messages 
Scent Container 
Sand Container 
Pins 
Guitar Pick 
Picnic Condiments 
Gravity Check 
Spy Hole in Door 
Spread Suntan Lotion 
Thief Catcher Tripper 
Plastic Material Source 
Flute 
Spool 
Weeder 
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USES# 

'24 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 

FQM 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Solar Heater or Many 
Lunch Items Container 
Pin Cushion 
Loose Teeth 
Smoother 
Lead Container 
Pattern Maker 
Face on Lid 
Inkwell 
Smoke Signal Color 
Eyeglass Frame 
Viewer 
Gas-Container 
Shovel 
Teething Toy 
Fish Food 
Pacifier 
Fake Fingernail �r�~�t�e�r�i�a�l� 
Shoe Heel & Lift 
Ear-Plug 
Bury Mice 
Dry Cotton 
Shipwreck Bottle Message 
Diet Lunch 
Dark Place 
Unicorn Horn 
Shaker 
Confetti 
Dog Dish in Dollhouse 
Toe Exerciser 
Sewing Kit 
Bury Something 
Tupperware 
Beads-Container 
Mobile Part 
Little Tin Man 
Little People Dolls 
Shotgun Shell 
Lipstick Holder for Giants 
Light Fixture 
Light Bulb Holder 
Light Beam Focus 
Thermos 
Leg Support 
Lampshade for Dollhouse 
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-------------------------------------------------
USES# 

269 
27(iJ 
271 
272 
273 
274 
275 
276 
277 
278 
279 
28(iJ 
281 
282 
283 
284 
285 
286 
287 
288 
289 
29(iJ 
291 
292 
293 
294 
295 
296 
297 
298 
299 
3(iJ(iJ 
3(iJl 
3(iJ2 
3(iJ3 
3(iJ4 
3(iJ5 
3(iJ6 
3(iJ7 
3(iJ8 
3(iJ9 
31(iJ 
311 
312 
313 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Lamp Neck Sleeve 
Short Stilts 
Knife 
Kick Toy 
Shoe Stretcher 
Therapeutic Squeeze 
Key Chain Float 
Kaleidescope 
Just Married Tincans-Bike 
Jump Rope Handle 
Tether Ball 
Test Tube 
Ant Raft 
Vacuum 
Insulation Filler 
Instrument 
Shake & Dissolve 
Ink Blotter 
Indoor Baseball 
Urinal 
Hypnotic Spell Item 
House Model 
Animal Dish 
Sell It 
Hole Punch 
Seed Spreader 
Hiding Place for Pills 
Hide It 
Heat Water 
Heat Absorber 
Secret Message 
Secret Storage 
Seat Cover Pad for Toy Car 
Tampon Disposal 
Hacky Sack 
Gun Barrel 
Glue Spreader 
Sandpile Toy 
Gray-Black Educator 
Goat Food 
Gift 
Germinate Seeds 
Genie Bottle 
Wristwatch Cover 
Window Prop 
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USESfI: FQM UNUSUAL USES 
-------------------------------------------------
314 
315 
316 
317 
318 
319 
�3�2�~� 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
'1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

G I Joe Air Tank 
Fuse Cover 
Swim Pool Lane Dividers 
Funnel 
Fulcrum 
Rubber Duck Tub Toy 
Freeze Protector 
Frankensteins Pimple 
Miniature Golf 
Foot Exerciser 
Flying Saucer of Lid 
Flying Saucer Model 
Rubber Bugs 
Flower Vase 
Rubber Band Holder 
Flour Sifter 
Roulette Wheel-Mini 
Rolling Toy 
Flashlight 
Flare Snuffer 
Flag Pole Cover 
Earplug 
Fishing Weight 
Swallow It 
Fish Tank Furniture 
Fire Starter 
Fingerprint Getter 
Fingernail Protection 
Toy Soldier 
Rolled Document End Cap 
Finger Protector 
Fashion Item on Finger 
Fake Fingernail Material 
Fake Flower Parts 
Hourglass Half 
Rock Tumbler 
Robot Construction 
Eye Test 
Sunburn Shadow 
Eyeglasses 
Rings-Toy Jewelry 
Elevated Shoe Heels 
Sugar Shaker 
Earmuffs for Doll 
Earmuff 
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USES# 

359 
36" 
361 
362 
363 
364 
365 
366 
367 
368 
369 
37" 
371 
372 
373 
374 
375 
376 
377 
378 
379 
38" 
381 
382 
383 
384 
385 
386 
387 
388 
389 
3 9" 
391 
392 
393 
394 
395 
396 
397 
398 
399 

4"" 4"1 
4"2 
4"3 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL US ES 

Duck Caller 
Suction Cup 
Dropper 
Drop Target 
Straight Edge 
Double Circle 
Quarters Game 
Door Cover for Car 
Toy Car Garage 
Dolls Purse 
Prophylactic 
Doll Body 
Prop Open 
Distortion Mirror 
Toy Bowling Pin 
Printing Roller 
Designs on Skin 
Cylinder Volume Demo 
Print Pattern 
Cut Out Circles 
Cut & Shape 
Water Current Check Float 
Wheel Stop 
Pressure Measure 
Costume Piece 
Contraceptive Disposal 
Construction Kit 
Conduit when Stacked 
Color Difference Memo 
Collectible 
Pony Tail Holder 
Marbles Substitute 
Pocket Watch 
Coaster for Shot Glass 
Clackers 
Pocketbook Change Purse 
Chin Holder 
Chew On 
Plumb Bob 
Chair Sit Surprise 
Chair Leg Cap 
Centerfuge 
Catch Drips 
Burn for Stink 
Carburator Butterfly Fr Lid 
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USES# 

404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Play Money of Lid 
Candle Snuffer 
Playhouse 
Weight 
Steering Wheel for Toy Car 
Plastic Washers 
Butterfly Weight 
Toy Steamroller Roller 
Bury Secret Message 
Butterme1ter 
Air Under Water 
Bug House 
Bucket-Do11house 
Bracelet 
Bra Stuffer 
Knife of Plastic 
Wedge 
Booby Prize 
Stairs of a Stack 
Piston 
Bobbing Item Game 
Boat Po.ntoons 
Pipe Plug 
Biscuit Cutter 
Pipe Fitting or End 
Binocular Toy 
Belt of Rings 
Squirt Gun 
Pipe Cleaner-Large 
Table Top Basketball 
Pin Cushion 
Band-Aid 
Square Template 
Balance on Head 
Balance Beam Item 
Piggy Bank 
Auto Parts Container 
Notes 
Pie Tin for Dollhouse 
Sealed Container 
Sauce Holder 
Nail Polish Remover 
Picture Frame 
Water Distilled 
Vaseline Container 

220 



USESi 

449 
�4�5�~� 

451 
452 
453 
454 
455 
456 
457 
458 
459 
�4�6�~� 
461 
462 
463 
464 
465 
466 
467 
468 
469 
�4�7�~� 

471 
472 
473 
474 
475 
476 
477 
478 
479 
�4�8�~� 

481 
482 
483 
484 
485 
486 
487 
488 
489 
�4�9�~� 
491 
492 
493 
494 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
I 
1 
1 
1 

UNUSUAL USES 

Valuables 
Periscope 
Tobacco Press 
Toothbrush Container 
Pendulum 
Thumbtacks 
Talisman & Amulets 
Pellet Loader 
Sprinkler 
Snuff Box 
Small Items 
Pasta Mold 
Sharpener Shavings 
Weather Stripping 
Sequin Storage 
Party Gag 
Parrot Muzzle 
Screws-Containers 
Scorpions Cage 
Weapon 
Paper Cup Box 
Salad Dressing 
Rubbing Alcohol 
Rock Collection 
Rice for Wedding 
Razor Blades 
Rainwater 
Radioactive Waste 
Radio Case-Small 
Pudding Cup 
Polisbed Stones 
Poison Container 
Time Keeper 
Split It 
Paint Brush Cleaner 
Photo Paper 
Phon.e Numbers 
Small Pets 
Packing Material 
Packaging 
Water Polo Ball 
Spin Game 
Nuts to Eat-Container 
Orange Corer 
Odor Trap 
Spark Plug Cover 
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USES#: 

495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
5fil6 
5"7 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 

FQM 

1 
], 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Milk Powder 
Spacer 
Solar Water Heater 
Marble Keeper 
Nest for Hummingbird 
Worry Beads 
Ne ck lace Car r ie r 
Water Pails 
Nasal Douche 
Lint Container 
Napkin Holder 
Nail Polish Test Surface 
Soap Dish 
Jelly Beans 
Mouthpiece 
Snake in Jar Joke 
Hair Jell 
Gunpowder 
Money of Lid 
Grocery Receipts 
Grain Samples 
Goldfish 
Molotov Cocktail-Mini 
Smuggle Drugs 
Model Part 
Washers & Seals 
Fishbait 
Smokestack on Model Boat 
Mixer-Shaker 
First Aid Kit 
Finger Paint 
False Eyeballs 
Mini-Manhole Cover 
Message at Sea 
Erasers 
Electric Parts 
Ear Wax 
Wall of Many 
Meat Tender izer 
Small Place 
Small Dish of Lid 
Impressions on Skin 
Developer 
Masher 
Corrosive Chemicals 
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USES# 

540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 

FQM 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

UNUSUAL USES 

Contraband 
Skimmer of Lio 
Signature Circle 
Viewfinder 
Magnetic Coil Core 
Cheap Food 
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Looseleaf Reinforcements Container 
Camping Stuff 
Love Note Sender 
Lottery Box 
Bullets 
Look Through 
Bug Poison 
Breadcrumbs 
Bobby Pins 
Bird Animal Food-Cont. 
Log Rolling for Dolls 
Batteries-Container 
Barrette-Container 
B B Pellets-Container 
Load Mover Rollers 
Arts and Crafts Stuff 
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