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	The question of gender differences in creativity is a complex, controversial, and contentious topic, as Harvard’s Larry Summers learned last winter.  Gender differences in creative achievement exist in many domains, especially if one focuses on the highest levels of creative accomplishment.  It is far less clear, however, what has caused those differences.  In fields in which men have predominated, as in the sciences and many of the arts, it has been argued that the relative paucity of women's accomplishments is due entirely to societal constraints.  Women have not been allowed to participate to the same degree as men, and have therefore naturally not been able to achieve as much as men.


	Helson, for example, argued that a combination of cultural values, social roles, and sexist thinking explain the differences in creative achievement by women and men.  As children, girls are less likely to be singled out as special by their parents.  These early differences are then magnified by the rules, roles, and assumptions of cultures (a) that expect men to seek power and women to be dominated, (b) that encourage men to be independent and women to be dependent, and (c) that see creativity as a male privilege.  Given this understanding of the working of culture, Helson argued that "it is hard to feel a sense of mystery about why there are more eminent men than women" (1990, p. 46).


	It is undeniably true that men have controlled access to many fields and have limited women’s participation in those fields.  It is certainly possible, but also less certain, that a complete explanation for gender differences in creative achievement can be accounted for by a combination of such environmental factors as (a) gender differences in the availability of schooling and other important resources, (b) different expectations and other common socializing experiences in the development of boys and girls, and (c) control by men of the standards by which individual accomplishment have been judged.]


	Questions such as how or why men and women differ in their creative thinking or their creative accomplishments are both difficult to tackle experimentally and highly charged politically.  Although there have been numerous studies comparing the divergent thinking abilities of girls and boys--abilities hypothesized to underlie creative thinking and achievement--investigations of gender differences in adult creative achievement have been relatively few in number.  Research studies in this area have often been either very limited in their focus or quite speculative (and sometimes polemical) in their approach.


	There is sufficient data to reach consensus on some issues related to gender differences in creativity, however.  Let me start with the area in which there are the most studies -- studies that compare scores on tests of divergent thinking.  Divergent thinking tests have become widespread as measures of creativity, although it should be noted that there is a continuing and unresolved dispute among creativity researchers regarding the validity of these tests.  Divergent thinking testing is used as a way to assess creativity in many educational settings, such as entry to programs for creatively talented students, and in much psychological research.  A typical question on a divergent thinking test might ask examinees to list as many different and unusual uses for empty egg cartons as they can, often within a limited time period.  The most common divergent thinking tests are the Torrance Tests of Creative Thinking.


	So, do comparisons of male and female divergent-thinking test scores indicate gender differences in their divergent thinking abilities?  Scores of studies have tried to answer this question, and the results have been quite mixed.  Depending on the study, women have sometimes scored higher than men, and men have sometimes scored higher than women.  For a review chapter I did on gender differences in creativity for a forthcoming book, I found more than 80 studies that compared divergent thinking scores of males and females.  Over half of these studies reported no difference, with about two-thirds of the remaining studies favoring women or girls and one-third favoring men or boys.  I know of no meta-analysis of these diverse studies, but even if consistent differences could be uncovered by pooling these results, such differences would be necessarily quite small.  We should also remember that it is probable that studies in which one group outscores the other have a much greater likelihood of being published than studies that find no differences, which makes the observed small difference in the numbers of studies favoring women or men even more suspect.


	It should be noted that longitudinal validity studies of divergent thinking test scores have suggested that these tests are more predictive of creative accomplishment by men than women  (Arnold & Subotnik, 1994; Cramond, 1994; Howieson, 1981).  Interpretation of this difference is not easy, in part because the validity studies themselves have been criticized sharply; however, one plausible interpretation offered by supporters of divergent thinking tests is that because men are more likely to have access to the resources necessary for creative productivity, it is more likely that differences in divergent thinking ability among men will result in differences in creative accomplishments.


	It has been argued that divergent thinking is domain or even task specific--that divergent thinking skill in one area, such as poetry-writing, may be very different than divergent thinking in some other area, such as collage-making.  (In fact, I’ve often made that argument myself; e.g., Baer, 1993, 1998a.)  If this is indeed the case, these domain differences may help make sense of the results of studies showing gender differences in divergent thinking.  It is possible, for example, that girls may be better at divergent thinking in verbal and artistic domains, while boys may be better at divergent thinking in the mechanical and scientific domains.  There is some limited support for such an interpretation, some of which I will mention later, but not enough to make a definitive statement.


	There have been only a handful of studies comparing male and female creativity using tests other than divergent thinking tests.  In Guilford's Structure of the Intellect model, which is the basis for divergent-thinking tests, there is a kind of thinking termed "evaluation" that has begun to receive more attention recently.  Evaluative thinking refers to the ability to make judgments or decisions concerning the quality of ideas -- judgments of the accuracy, appropriateness, suitability, or desirability of a proposed idea in a given situation.  In the only two reported studies I could find of evaluative thinking that have compared male and female subjects (one of children, one of adults) there were no statistically significant gender differences.


	One other kind of thinking hypothesized to be an important part of creativity is "associative thinking."  In this theory, the creative thinking process can be defined as the association or bringing together of ideas that are different and often remote (in the sense of not typically associated with one another), followed by an evaluation of the resulting synthesis for appropriateness in a given context.  This theory is similar to ideas that go back at least to John Locke.  Mednick's Remote Associates Test aims to tap this skill, and two studies have compared the associative thinking abilities of male and female subjects using the Remote Associates Test.  In a study of adults, there was no significant gender difference, but in a study of adolescents, girls outscored boys.


	So overall, tests claiming to measure the kinds of thinking hypothesized to be significant contributors to creativity have not uncovered consistent gender differences.  Most studies have revealed no significant differences; however, in those studies in which one group outperformed the other, female subjects have more often scored higher than male subjects than the other way around.


	A number of research studies have looked for possible gender differences in creativity more directly.  That is, rather than use a test designed to measure some skill hypothesized to be important in creative thinking, actual creative performances have been the criterion.  This has been done in a number of ways.


	One way to look at actual creative performances that is almost like a test is to ask subjects to create some product, such as a poem, a story, or a collage, and then ask panels of experts (e.g., poets, short story writers, artists, or critics in each of these fields) to evaluate these artifacts for their creativity.  Such studies, most of which have employed either children or college students as subjects, have generally uncovered no significant gender differences in creativity, although in at least one task domain, collage making, female subjects have fairly consistently earned higher creativity ratings.


	Using a rather different approach, some researchers have looked for gender differences in creative productivity by examining patterns of publication in specific academic journals.  Unsurprisingly, the ratio of male to female authors has been fairly large.  In recent years this ratio has decreased, mostly as the result of an increase in the number of female authors (rather than a decrease in the number of male authors).  However, there has been a tendency for these gains by women to reach a peak and then plateau (Feist & Runco, 1993).


	Gender differences in creative achievement vary considerably from field to field.  In writing, musical performance, dance, and drama, the creative achievements of women are more on par with those of men than in such fields as science, musical composition, or painting.  This imbalance led Vernon to argue in 1989 that social-environmental influences couldn't be the only causes of different patterns of creative achievement by men and women and that genetic factors must also play a role.  In 1994, Simonton countered that active discrimination against women had often made it difficult or impossible for women to have access to the resources necessary for achievement in some fields.  Thus, a woman might more easily succeed in a field like writing, where the necessary resources are few, than in musical composition or science, where lack of access to an orchestra or a well-equipped laboratory might make it far less likely that a women could participate.  Such differences in access to resources, together with societal views toward success by women and men in a given place at a given time, might account for the unequal ratios of men and women who have had creative success in different fields.  I confess that I find such environmental explanations fairly convincing, but I also acknowledge that much more work will need to be done before we can claim to fully understand gender differences in major creative accomplishments, so I won’t try to make that case here today.


	So, I have set aside -- some might say I have dodged -- trying to explain gender differences in major creative accomplishments.  And I’ve stated that most tests of creativity-relevant skills show little in the way of gender differences.  What does that leave?  There are two additional areas in which gender differences have been found at the level of everyday, non-genius kinds of creativity, and it is to those I’d like to turn now.


	Amabile demonstrated in a series of studies that people are generally more creative when motivated intrinsically than extrinsically.  When we do things for rewards, or do them in anticipation of evaluation, we tend to be less creative than when we do them simply because we find them interesting things to do.  Although some qualifications have been added to Amabile’s intrinsic motivation hypothesis in the past two decades, the general idea remains sound and well supported.


	In the 1983 book that presented her theory, Amabile summarized the results of 21 studies that she and her colleagues had conducted.  The overwhelming majority of her subjects were women or girls.  Most were either college students or primary-grade students, and none of her subjects were of middle school or high school age.


	In a series of studies (Baer, 1997, 1998b) I conducted in middle schools using techniques very much like Amabile’s, I’ve found that there are significant gender differences in the ways girls' and boys' creative performance is influenced by such extrinsic motivators as praise and rewards.  I looked at middle school because this is an age when gender identity is becoming especially important.  I asked several groups of seventh- and eighth-grade students to write stories, create collages, and write poems under a variety of conditions involving either rewards or anticipated evaluation.  Across a variety of tasks, middle school boys' creativity was little affected by such extrinsic constraints while girls' creativity was significantly, very significantly, diminished.  At least in middle school, most if not all of the serious negative effects of extrinsic motivation seem to be suffered by girls.  Middle school boys, in contrast, appear to be little affected by extrinsic constraints.


	Does this matter?  I think so.  I don’t know if these differences continue into adulthood, but I do know that in middle school -- I used to be a middle school teacher -- in middle school, rewards and evaluations are part of the fabric of every day and of almost every class.  Using them indiscriminately is likely to handicap and limit young women in their creative expression at a very important time in their development.  We can’t entirely remove rewards and evaluations from middle schools, nor should we try to remove them, because there are ways in which both rewards and evaluations can be used very productively.  But there are a number of ways we can use them more wisely, more judiciously, and less harmfully.  I think middle school teachers need to know, need to be told, about this particular gender difference -- and about ways they can use rewards and evaluations that will lessen the negative impact of extrinsic constraints on middle school girls.


	The other area that I want to mention briefly before I close is self-reported creativity.  James Kaufman & I (manuscript submitted for publication) recently conducted a survey of more than 2,400 men and women, each of whom rated their own creativity in 56 different areas.  The differences were enormous.  In 43 of the 56 domains there were statistically significant differences between male and female subjects, and in 36 of these 43 domains the p value was less than .001.   Men self-reported higher levels of creativity in such areas of Mechanical Abilities, Physics, and Sports Strategy (and many other stereotypically male activities), and women self-reported higher levels of creativity in such domains as Interacting/Communicating with Children, Teaching, and Interior Design/Decorating (and many other stereotypically female interests).  Most of the other gender differences that we observed in this study would come as no surprise to those aware of common gender stereotypes.  Our results track those common stereotypes rather closely.  But these results do suggest that women and men view their own creativity very differently.  I won’t speculate where those differences come from, but as most of our subjects were young adults, I will predict that men and women are likely to understand their own creativity quite differently for many years to come.
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