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havior or its products are creative. In the Rosenthal 
study mentioned above, for example, eight profes
sional artists-two musicians, two writers, a graphic 
artist, a dancer, a photographer, and a singer-scored 
children's drawings for creativity. But Goetz rejected 
the use of judges as unscientific and subjective. In her 
research, she typically predefined categories of novel 
forms she expected to find (in block building, painting, 
and collage making) and then tabulated occurrences in 
each of the categories. The judgment of judges, said 
Goetz, is "fickle" and "idiosyncratic." The studies by 
Glover and his colleagues also tended to use relatively 
objective measures of creativity (e .g., word counts 
indicating fluency, flexibility, elaboration, and origi
nality) rather than relying on the subjective judgments 
of independent judges. 

In the organizational setting, creativity is sometimes 
measured by counts of suggestions placed in sugges
tion boxes, number of patents applied for or issued, or 
number of publications. An ambitious study published 
in 1960 by William Buel sought to validate a behavioral 
rating scale of individual creativity at an oil company. 
Buel had supervisors give behavioral descriptions of 
their most and least creative employees. A selection 
of these statements was compiled into an assessment 
checklist, which was then use to rate other employees. 
Other supervisors, in turn , rated the creativity of those 
employees. Statistical analyses of the scores and rank
ings led to the selection of items that seemed to predict 
creativity best. Only modest correlations were found , 
however, between test scores and various objective 
measures of creativity, such as patent submissions. 

V. GENERATIVE ASPECTS 
OF BEHAVIOR 

Behaviorism, a philosophical doctrine developed by 
john B. Watson, B. F Skinner, and others, suggested 
that people lack an inner, initiating self or agent. An or
ganism, said Skinner, is simply a locus through which 
its genes and experience act to produce behavior. An 
organism is not responsible for its actions, and, al
though it may behave in novel ways , in no sense could 
it be said to initiate action, creative or noncreative. 

Two things can be said about this viewpoint. First, 
although behaviorism helped drive behavioral research 

in the first half of the 20th century, most researchers 
who study behavior today do so without any guid
ance from behaviorism. Behavior is a legitimate subject 
matter for science, and it is possible to study behav
ior without being constrained by any particular philo
sophical doctrine. Second , whether an initiating agent 
exists or not , it is clear that virtually all behavior is gen
erative, meaning that behavior continuously varies in 
novel ways. Sometimes the variations are trivial, and 
sometimes they are significant-so significant that the 
community calls them "creative." 

In recent years researchers have looked at several 
generative aspects of behavior. Stimulated by a paper 
published by Murray Sidman in 1971 , scores of studies 
have now been performed that examine a phenome
non called "stimulus equivalence": When someone is 
taught the relationship between Stimulus A and Stimu
lus B (e.g. , the written word cat and a picture of a cat) 
and is also taught the relationship between Stimulus B 
and Stimulus C (e .g., a picture of a cat and an arbitrary 
symbol), a relationship between A and C may emerge 
spontaneously (e.g. , the person may now be able to 
pair the word cat with the symbol) . Equivalence rela
tions of various sorts have been identified and studied. 
Because these relations are not specifically instructed 
or reinforced, their appearance is considered to be 
generative. Equivalence relations have been shown to 
emerge in animal behavior, but they are particularly 
common in human language. 

A report published in 1993 extended the concept of 
stimulus equivalence to sequences of as many as five 
stimuli. In experiments with college students and chil
dren, a computer touch screen was used to teach sub
jects to select five symbols in a particular sequence 
(e.g. , A1-A2-A3-A4-AS). When the sequence was mas
tered, test trials showed that many subjects also had 
learned the relationship between both adjacent (e.g. , 
A2-A3) and non-adjacent (e .g., A1-A3) pairs of sym
bols. Even more striking, when subjects were taught 
two different sequences (e.g., Al -A2-A3-A4-AS and 
B1-B2-B3-B4-BS), some subjects also learned the rela
tionship between ordered pairs in different sequences 
(e.g. , A1-B3 and B2-A4). 

Organisms also have a tendency to manipulate ob
jects in creative sequences. Both human and animal in
fants engage in combinatory play, behavior that seems 
essential to the emergence of tool use and other ere-
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ative behaviors. A 1993 report by G. C Westergaard 
describes combinatory play in baboons as young as 2 
months of age. When given simple objects (a ball , a 
rod, and a bowl), three out of four of the baboon in
fants observed spent more than half of each 15-minute 
session picking up the objects in pairs and touching 
them against each other in various ways. By the time 
the infants were six-months old, they were able to use 
one or more of the objects as tools . In a 1945 investi
gation of problem solving, six young chimpanzees that 
had never had the opportunity to handle sticks could 
not use sticks to retrieve objects beyond their reach. 
When sticks were placed in their cages, however, each 
chimp handled the sticks spontaneously After just 
three days of stick play, each of the chimps was able to 
solve a variety of novel problems. These and related 
studies on problem solving and tool use suggest the 
existence of two generative behavioral processes: com
binatorial play and spontaneous problem solving. 

Problem-solving behavior is necessarily both novel 
and useful, at least to the organism. Because a particu
lar problem-solving performance may not be useful to 
the community (for example, when a child first climbs 
on an object to extend his or her reach), the commu
nity might not label the behavior creative, but the dis
tinction is trivial. In any case, a century of research on 
problem solving in both animals and people, begin
ning with the work of Edward Thorndike, has revealed 
a variety of determinants of this important category of 
generative behavior. [See PROBLEM SOLVING.] 

Behavioral theories of problem solving have typically 
characterized it as an interconnection or integration of 
previously established behaviors. For example, in 1955 
Irving Maltzman proposed a behavioristic theory of 
problem solving inspired by the work of Clark Hull. 
According to Maltzman, problem solving was the re
sult of "combinations and recombinations" of "habit 
strengths" (the strength of the relationship between a 
stimulus and a response). Hull himself proposed a sim
ilar theory in 1935 , but neither Hull's nor Maltzman's 
approach allowed specific predictions to be made. A 
formal, predictive theory of creativity and problem 
solving, called Generativity Theory, was proposed by 
Epstein in the mid-1980s. As in earlier theories, Gen
erativity Theory suggests that new behavior emerges 
from the interconnection of old behaviors; however, 

this approach uses equations and computer-modeling 
techniques to predict novel performances in the labo
ratory continuously in time, and it has also been used 
to engineer novel performances in both animals and 
people. 

VI. CONCLUSIONS 

Behavioral psychology, the branch of psychology 
that focuses on behavior rather than cognition, has 
shed light on several aspects of the creative process, 
both from a practical perspective and a theor~tical per
spective. On the practical side, behavioral psycholo
gists have shown that a variety of techniques can spur 
creativity, including reinforcement, instructions, mod
eling, self-management training, environmental ma
nipulation, component-skills training, generalization 
training, goal setting, and problem-solving training. 
On the theoretical side, behavioral psychologists have 
developed both informal and formal models of the cre
ative process, most of which view creativity as the re
sult of an interconnection or integration of previously 
established behaviors. 
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