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Context of the study

The problem of declining student enrollment in engineering has attracted widespread attention, endured intense scrutiny on its causality and continues to occupy a center piece on the current engineering education discourse agenda. Under-enrollment statistics, based on general population demographics, point to specific underrepresentation with regards to racial and gender minority populations. A parallel, albeit less noticed deficit, seems to be occurring with regards to specific underrepresentation within engineering fields such as electrical and computer engineering or chemical engineering (Yurtseven, 2002).

Research questions

The list of proposed causal explanations is long and most premises rely on correlational data to make inferences and predictions, with limited success at present. While in other professional fields a number of studies have demonstrated a strong relationship between student interests and abilities and professional entrance and retention, little is understood about how interest, as a psychological construct, affects career preferences in engineering. Based on these studies it is logical to assume that students who choose a major which makes the best use of their skills and engages their interests, are more likely to not only stay, but also thrive in an engineering discipline and become productive and successful professionals. Students who make what may be called “poor choices,” because of incomplete information or misconceptions about various disciplines, often find themselves frustrated and sometimes unable to stay in engineering altogether. This study seeks to illuminate the development of interest in STEM careers from a developmental perspective.
Theoretical framework
The concept of interest and its role in development have been examined since the early 19th century, but are still not well understood. There is a general agreement that interest has two dimensions, the individual and the situational. Individual interests are specific and relatively stable, while situational interests are often shared and temporary (Krapp, Hidi, & Renninger, 1992). In young children, interest appears to have a wide-ranging effect, while in young adults, the effect of interest is task specific; it is clear from previous research that interest serves different roles according to age (Krapp et al., 1992). Research on the development of career preferences and decisions related to vocational choices (e.g., Prediger, 1982; Rounds, 1995) suggests that interest can be characterized in terms of two fundamental dimensions: a Person-Thing dimension (PT), and an Ideas-Data dimension (ID).
Methodology

Two studies were performed the first with young adults in their first year of college and the second with a group of elementary school children in third and fifth grade.
Study 1
Study 1 was designed to assess differences in the interests of first year Engineering majors and students in an introductory Psychology course. Data were collected from two samples: Introductory Psychology undergraduates (N=716) and first year Engineering students (N=877). Introductory Psychology students and First year Engineering students were asked to fill out questionnaires assessing their personality traits and interests. To assess personality, participants were asked to complete the Big Five Inventory (BFI, John & Srivastava, 1999) and the Person Thing Orientation Scale (PTO, Little 1972). Participants were also asked to rate their interests in a number of careers varying in person and thing 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 2
Study 2 was designed to investigate elementary school children’s interest in STEM fields. Data were collected from third (N = 130) and sixth graders (N = 103) at the students’ schools on laptops using the MediaLab data collection software. Similar to the college samples, students were asked to complete the BFI (John & Srivastava, 1999), the PTO scale (Little, 1972), and answer questions about interest in classes and careers. Students were also asked to fill out demographic information.
Findings and discussion

Study 1
Regression analyses revealed a main effect of college on both thing orientation, F(1,1344 ) = 1053.57, p< .001 ,  and person orientation, F(1,1344 ) = 364.71, p< .001. Consistent with previous research, Engineering majors were higher in thing orientation (M=3.34) than Introductory Psychology students (M=1.92). Results also revealed that Engineering majors were higher in person orientation (M=3.07) than Introductory Psychology students (M=2.26). More importantly, individual differences in person orientation were positively related to interest in person oriented careers (i.e., nursing, elementary teaching), B= .61, p<.001, but negatively related to interest in thing oriented careers (i.e., engineering, auto mechanic), B= -.42, p<.001. Individual differences in thing orientation were positively related to interest in thing oriented careers, B=. 76, p<.001, but negatively related to interest in person oriented careers, B= -.30, p<.001. Study 1 provided preliminary evidence that differences in person and thing orientation do exist in college aged participants. More importantly, these individual differences in interest predict interest in careers.
Study 2
Regression analyses revealed that 3rd graders are higher in thing orientation (M = 4.15) than 6th graders (M = 3.93), F(1,229 ) = 6.71, p< .01. There was no evidence however, that 3rd and 6th graders differed on people orientation, F(1,229) < 2.0, ns. There was no evidence that individual differences in PTO were related to interest in both class or career interests in 3rd graders. For 6th graders, however, individual differences in interest predicted both interest in classes and careers. More specifically, interest in thing oriented classes (i.e., math and science) is positively related to thing orientation, B= .17, p=.07, but not person orientation. Interest in person oriented classes (i.e., art, history, and English) was not related to either person orientation or thing orientation in 6th graders. Career interests however were related to both person orientation and thing orientation in 6th graders. Replicating Study 1, individual differences in person orientation were positively related to interest in person oriented careers (i.e., nursing, elementary teaching), B= .64, p<.001, but negatively related to interest in thing oriented careers (i.e., engineering, auto mechanic), B= -.48, p<.01. Individual differences in thing orientation were positively related to interest in thing oriented careers, B=.69, p<.001, but negatively related to interest in person oriented careers, B= -.48, p<.001. Results from study 2 provide evidence that it is important to begin developing interests in children as early as 3rd grade, before they have become stable. 

Recommendations
The preliminary results presented in this abstract point to strong pre-university precursors and developmental factors affecting engineering interests.  The complexity of these factors and their interrelations need to be carefully analyzed in order to improve student success in engineering.  The results point to an interesting direction for future research in that, a developmental trajectory appears to be identified in terms of the development of interests across the educational continuum.  Additional support is being sought to further pursue this investigation through the establishment of appropriate methodological design and scope of measures. These would enable the identification of robust, validated precursors to the interest in STEM as it begins, changes and stabilizes across the development of individual students. Future plans include use of the PTO scale in other populations as well. Understanding the nature of interest development, its interactions with environment and what contributes to its longevity and direction would have significant effects on the design of classroom environments and interventions that should benefit engineering education through increased participation of diverse populations who are well informed and supported in their choices.
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