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Context

A recent report published by the National Science Foundation states that women in the United States earned more than half of all bachelor’s degrees in 2002 (NSF, 2006). In psychology women earned 78% of the degrees awarded, 55% of the degrees awarded in the social sciences, but only 21% of the degrees awarded in engineering and 27% in computer sciences. Clearly, there are deficits in the number of women entering the fields of science and engineering relative to other fields of study. 
Research Question

The current research was designed to examine possible explanations for the large gender gap in engineering. In classic research on attribution (e.g., Heider, 1958; Weiner, 1974), achievement is seen as a multiplicative function of ability and motivation (Achievement = Ability X Motivation). This Ability X Motivation interaction implies that if either ability or motivation were zero, performance would be zero, or at least extremely low. This attribution-based interactive account has received wide support for children’s academic performance, by examining both ability and motivation (e.g., Cronbach, 2002; Wigfield, Eccles, Schiefele, Roeser, & Davis-Kean, 2006).  Gender differences in skills that may be required for engineering ability (i.e., problem solving ability [Hyde, Fennema, & Lamon, 1990] and spatial ability [Linn & Petersen, 1985]) have been found, but these differences in ability are too small to account for the large deficit of women in engineering (Halpern, 2004). Therefore, intervention researchers focused their attention on motivation. Even here, however, important aspects of motivation are poorly understood. Much of the research on children’s motivation deals with incentives (e.g., Corpus, & Lepper, 2007) and beliefs about the self (e.g., Bandura & Bussey, 2004; Elliot & Dweck, 2005). With few exceptions, gender differences in the general personal interests of children as a motivational influence on academic performance in engineering activities are unexplored. This oversight is noteworthy because general personal interests are widely recognized as a major determinant of adult occupation and career choice (e.g., Holland, 1997).
Theoretical Framework

Research examining career placement and preference (e.g., Prediger, 1982; Rounds, 1995) suggests that vocational interest can be characterized in terms of two fundamental dimensions: a Person-Thing dimension (PT), and an Ideas-Data dimension (ID). Sex differences in occupational preferences occur primarily along PT (Lippa, 1998), and not along ID. In general, women tend to be more interested in people (P)-oriented occupations (e.g., nursing, teaching, social work), whereas men tend to be more interested in thing (T)-oriented occupations (e.g., engineering, science, technology). Lippa (2005) found that in adult samples sex differences on the (single) PT dimension were large, yet no research to date has examined these individual differences in children, and how these may predict career paths and trajectories at an early age. 

Methodology
Preliminary Study
A preliminary study was conducted to replicate past research on gender differences in adult samples. Data were collected from two samples: Undergraduate students in an introductory psychology course (N=471) and first year Engineering students (N=877). Participants completed questionnaires assessing their personality traits and interests. To assess personality, participants completed a revised version of the Person Thing Orientation Scale (PTO, Little 1974) and a standard measure of traditional Masculinity-Femininity (PAQ; Spence & Helmreich, 1978). Participants also rated their interests in a number of careers varying in P and T orientation (adapted from Lippa, in press). Demographic information was also collected. Introductory Psychology students completed the questionnaires as part of a larger mass testing session. First year engineering students completed the questionnaires online and received course credit. 
Study 1 - Children’s Interests in Persons & Things. 

Data were collected from Indiana (USA) children in third (N = 130) and sixth grade (N = 103) at the students’ schools. Data were collected on laptops using the MediaLab data collection software. Similar to the college samples, children completed a revised, child-appropriate version of the PTO scale (Little, 1972), and measures assessing interest in classes and careers. Students also provided demographic information. 
Findings and Conclusions
Preliminary Study
ANOVA analyses revealed a main effect of sex on both T orientation, F(1,1344 ) = 60.37, p< .001, and P orientation, F(1,1344 ) = 82.84, p< .001. Replicating previous research, men were higher in T orientation (M=2.80) than women (M=2.46) across both majors. Women, however, were higher in P orientation (M=2.86) than men (M=2.47). These main effects were qualified by a significant Sex X Major interaction on T orientation, F(1,1344 ) = 36.96, p< .001. Men in Introductory Psychology were lower in T orientation (M=2.22) than first year Engineering students (M=3.37).  This T orientation difference was larger for Introductory Psychology women (M=1.62) and their first year Engineering counterparts (M=3.30). That is, women majoring in engineering were higher in T than their female peers in psychology, and this major-related difference in T orientation was greater in women than in men.
We also examined the relations among PTO, sex, and career interest. As expected, women were more likely to report interest in P oriented careers (i.e., nursing, elementary teaching) than men, F(1,468) = 121.92, p< .001, and men were more likely to report interest in T oriented careers (i.e., engineering, auto mechanic) than women, F(1,468) = 145.27, p< .001. More importantly, a marginal Sex X Person Orientation on interest in P oriented careers emerged, B= .25, p<.10. More specifically, men high in P orientation expressed more interest in P oriented careers than men low in P orientation and all women. A Sex X Thing Orientation interaction on interest in T oriented careers also emerged, B= .26, p=.05. Women high in T orientation expressed more interest in T oriented careers than women low in T orientation and all males. These results suggest that interests are an important determinant of career choice when women consider entering careers that are not gender role congruent.
The preliminary study replicates previous research on gender differences in person and thing orientation. More importantly, these individual differences in interest predict interest in careers above and beyond sex. Study 1 was designed to examine the relations among PTO, sex, and career interest in elementary and middle school aged children. 
Study 1
Regression analyses revealed that similar gender patterns emerged across both 3rd and 6th graders as those found in university students. Boys were higher in T orientation (M = 3.33) than girls (M = 2.66),  F (1,229 ) = 31.42, p< .01. Girls however, were higher in P orientation (M = 4.21) than boys (M = 3.87),  F(1,229 ) = 16.44, p< .01. 
A potentially important age-related difference was found. Virtually the same pattern of sex differences was found in 3rd and 6th graders, but for 3rd graders there was no evidence that individual differences in PTO were related to interest either in subsequent class or career choices. In 6th graders they did predict both, suggesting a brief age-related window of developmental transition between 3rd and 6th grade. It is possible that during  this period, children’s STEM interests consolidate and become meaningful.  Because there is a relatively sharp break in predictive relations between 3rd and 6th graders, all subsequent analyses were conducted with data collected from 6th graders. Regression analyses revealed that for 6th grade boys, T orientation only was related to interest in careers. That is, T orientation in boys was positively related to interest in T oriented careers, B= .31, p=.05, and negatively related to interest in P oriented careers, B= -.23, p=.07. In girls, however, both P and T orientation were related to interest in careers. Interest in T oriented careers was positively related to T orientation, B= .50, p<.001, and interest in P oriented careers was positively related to P orientation, B= .35, p=.03, and negatively related to T orientation, B= -.33, p=.01. This suggests that girls show greater, not lesser, plasticity in their occupational choices than do boys, at least in this age group.  

Most of the outcomes outlined previously involve self-report. These were supplemented by data from classroom teachers’ ratings of their students. Preliminary analyses are underway, and will be discussed as they apply to the hypotheses.
Recommendations

These results provide preliminary evidence that interests may play a more central role in career choice for women than men across all age groups. If the goal is to increase the number of women in engineering, then interventions should be directed toward the location in the life course where interests are still plastic. In particular, they should be designed to use girls’ relatively high interest in people to stimulate additional interest in thing oriented classes and careers for women. 
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