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Abstract

The expansion of higher education in Israel has generated new opportunities to specialize in technology. This research examines the effect of this development on gender segregation in technological fields of studies. The results indicate that stereotype threat and not lack of interest, explain women under-representation in technology. Scientific background, high achievements in high school and in the psychometric test and coupled with moderate competition increase women’ tendency to study technology instead of the traditional “feminine” fields (social sciences and humanities). In the prestigious institutions, the universities and the specialized colleges, where competition is intensive, women with scientific background tend to study selective non-masculine fields. Women with scientific background are more likely to study to technology fields in the less prestigious and less selective regional colleges.

Introduction

The expansion of higher education systems in many countries during the last decades has significantly increased the number of women in academic institutions (Karen, 1991). This growth is mainly attributed to the establishment of diverse institutions for higher learning and to the academization of "feminine" fields of study, such as education, nursing and social work. The academization of these fields is viewed as an attempt to improve the professional status of these occupations. Consequently, women and men are equally represented in post-secondary education (Baker and Velez, 1996; Bradley, 2000; Jacobs, 1996).

The increased participation of woman in post-secondary education has not reduced gender inequality in fields of study. Women continue to concentrate on humanities and social sciences, while men remain over-represented in sciences and technology (Beyer, 1999; Bradley, 2000; Lee, 2002). These fields of study vary in their prestige: sciences and technology, the male-dominate fields, are more esteemed than the humanities and social sciences, the female-dominate fields. 

The gender segregation in fields of study has significant labor market outcomes. The contribution of technology and sciences to modern economy has increased their value in the labor market, which highly rewards graduates with bachelor’s degrees in these fields. In the United States, for example, engineers' income in the first year in the labor market is 40 percent higher than teachers' (Jacobs, 1995). Women's concentration in humanities and social sciences places them, thus, in marginal and less rewarding positions.

The concentration of women in the humanities and social sciences notwithstanding, many women pursue careers in prestigious and rewarding non-mathematically related fields of study, such as law, management or life sciences (Bradley, 2000). This pattern allows women to improve their social and economic status, while avoiding competition with men over the “masculine” mathematically-related fields. It is important to note that these careers are usually pursued by highly talented and ambitious women (Ayalon, 2003). The majority of women choose the traditional female-dominated fields, awarding low economic returns.

Women’s reluctance to major in sciences and technology is rooted in earlier stages of their educational careers, particularly in secondary education. As documented by many studies, the participation of girls in advanced courses in mathematics and sciences during high school is relatively low (Ethington and Wolfle, 1988; Maple and Stage, 1991; Riegle-Crumb, Farkas and Muller, 2006; Oakes, 1990; Xie and Shauman, 2003). Since the technology and sciences departments usually demand advanced mathematics and sciences as a prerequisite for admission (Ma and Willms, 1999; Sells, 1980), women are a-priori disqualified from majoring in these fields in post-secondary education.

The literature suggests two major explanations for women's under-representation in mathematically related fields. The first explanation suggests that women avoid these fields on grounds of disinterest, perceiving them as inappropriate (Lee, 1998) and as irrelevant for their educational and occupational future careers (Correll, 2001; Oakes, 1990; Xie and Shauman, 2003). The second explanation focuses on women's refrain from fields of study that are known as discriminating (Beyer, 1999; Guimond and Roussel, 2001; Hearn and Olzak, 1991). Steel (1997) defined this phenomenon as “stereotype threat”. He claims that the perception of mathematically-related fields as "masculine" and therefore as representing a bundle of prejudices and discriminatory actions concerning women discourages many female students, particularly the more talented from studying them.

Israeli higher education provides an appropriate setting for the examination of the two alternative explanations due to the mode of its expansion.  This expansion is due to the establishment of degree-granting colleges that operate alongside the veteran universities. The new colleges offer technology programs. These programs are less prestigious and less selective than parallel programs in the universities. Our study examines whether the new opportunities to study technology increase the representation of women in general, and of women who took advanced mathematics and sciences courses in high school in particular, in this field. 

If disinterest is the major reason for women's under-representation in technology, we expect that differences among programs in prestige and selectivity will not affect women's participation in this field. Conversely, if "stereotype threat" is the reason of women's reluctance to study technology, we expect an increase of women's participation in this field in less selective and less demanding institutions.    
The expansion of Israeli higher education

The nineties of the 20th century constitute a turning point in the development of Israeli higher education. Until the late eighties the system consisted of seven research universities and few non-degree granting colleges, all regulated by the Israeli Council for Higher Education (CHE). During the nineties the system expanded dramatically. The expansion was achieved primarily through the establishment of less selective, non-research oriented colleges concentrating on undergraduate programs. The Israeli system turned from a small and homogenous system to a diverse system, with various types of institutions competing for students. 

These developments are attributed a sequence of reforms. The first reform involved the expansion of public colleges and was designed by the Israeli Council for Higher Education. It consisted of the foundation and accreditation of regional and specialized colleges and the academization of teacher training colleges (Volansky, 2005). All three types of colleges are controlled by the CHE, and charge tuition fees equivalent to the universities.
The regional colleges started as branches of various Israeli universities. Since the early 1990s they gradually became independent of their sponsoring universities and were upgraded to degree-granting colleges in their own right. These institutions are located in peripheral regions, mostly in the northern and southern districts of Israel. Most of their undergraduate programs concentrate on social sciences and liberal arts, but they also offer technology programs. The specialized colleges are located in the center of Israel and offer academic training in technology and arts (visual arts, dance and fashion studies). Their selectivity is generally higher than other colleges. The teachers training colleges, operated by the Ministry of Education, offer programs of teachers’ training for elementary and junior high schools. These programs are not offered by the universities. Since the early 1990s, they have undergone a rapid academization process, and were upgraded to award B.Ed. (Bachelor of Education) degree.

The second reform in Israeli higher education incorporates privatization. This process includes the founding of private Israeli colleges and of branches of foreign universities (Volansky, 2005). The private institutions offer academic programs in highly demanded fields, such as law, business, administration and technology, and charge high tuition fees (more than double the publicly controlled fees). 

The Israeli private colleges are controlled by the CHE, while the foreign branches are regulated by their homeland universities. The Israeli institutions attract mainly economically privileged students, who could not meet the admission requirements of the research universities (Ayalon and Yogev, 2006; Guri-Rosenblit, 1993). The foreign branches attract mainly older civil servants and teachers who wish to upgrade their working conditions and salary at minimal academic efforts (Kadosh and Menahem 2000).

Israeli colleges provide undergraduate programs in six major fields of study: technology, law, business and economics, education, social science and arts. The expansion of higher education increased the demand for these fields, especially in the colleges where the admission requirements are lower than the universities (Meltz, 2001). All types of colleges, public and privates, except the teacher training colleges, offer academic programs in technology. Most technology programs offered by the colleges are more practical and less academically oriented than parallel programs in the universities. They also offer a different academic degree (B.Tech, bachelor of technology, while the universities offer the prestigious B.Sc., bachelor of sciences). Consequently, technology programs in colleges are less attractive for members of privileged social groups and they absorb students of lower social strata (Ayalon and Yogev, 2005). 

The colleges provide students of underprivileged groups with the opportunity to study technology, a prestigious field that they could never study at the universities due to high admission requirements. We suggest that the relative openness of technology studies in colleges may reduce the competition over these programs, and in turn, decrease women’s reluctance to enter this field.

Previous research, which indicated that the expansion of higher education did not change gender segregation in fields of study (Bradley, 2000; Jacobs, 1995), did not differentiate women according to course taking of mathematics and sciences in high school. This issue is significant in examining choice of majors in post-secondary education, especially in mathematically-related fields, where previous knowledge of mathematics and sciences serves as a prerequisite for admission (Ma and Willms, 1999; Sells, 1980). Patterns of course taking in high school are particularly significant in  Israel, due to the special status of mathematics and sciences in the high school curriculum.

The high school curriculum in Israel is composed of compulsory and optional subjects. All subjects are studied on the basis of units of study (1 to 5 units). One unit equals one hour a week for three years or three hours for one year. The units of study correspond to the subject level and degree of difficulty. Mathematics is compulsory at the basic level (3 units of study) and optional at higher levels (4 or 5 units). Sciences are optional at advanced levels, and are usually offered at the 5-units level. At the end of high school, students sit for the matriculation exams, which are standardized tests composed of compulsory and optional subjects. 

Mathematics and sciences have a particularly high status in most Israeli high schools. They are considered difficult and demanding. Most schools are especially selective in assigning students to advanced courses in these subjects. The universities contribute to the high status of mathematics by offering special bonuses to students who took advanced mathematics in high school. Moreover, students, their parents and some teachers wrongly believe that advanced courses in mathematics and sciences enhance the probability of being accepted to all selective university departments, even those that are not mathematically oriented (Ayalon and Yogev, 1997). Consequently, in Israel advanced courses in mathematics and sciences attract ambitious students, regardless their interest in these fields or their career planning. 

The special status of mathematics and sciences in the high school curriculum and the near-myth attached to their value in post-secondary education enhance their appeal to students of both genders. For example, according to Ministry of Education statistics, in 2004 the proportion of female high school students participating in high-level courses in mathematics was similar to that of males (43.2% versus 46.3%, respectively). Female students usually prefer, however, to learn mathematics at the 4 units level, while males tend to take the 5-units level
. This difference notwithstanding, it seems that many girls, especially ambitious students, do take advanced mathematic in high school. This picture raises the question of its implications on women's participation in mathematically-related fields in higher education.

Ayalon (2003) studied this question among university students. She found that exposure to mathematics and sciences in high school did not encourage women to apply for mathematically-related fields in the universities. It rather made them switch from the traditional “feminine” choice of humanities and social sciences to selective not mathematically-oriented fields, especially law and medicine. Ayalon noted that women with mathematical background apply to the mathematically oriented fields when equipped with high qualifications, mostly higher than the formal requirements for admissions. She suggested that this pattern indicated insecurity more than lack of interest. 

 The effect of the expansion of higher education on the gender gap in fields of study among students with scientific background was not examined. We hypothesize that if “stereotype threat” and not disinterest is the main reason for women's refrain from mathematically-oriented fields, then the new colleges, where admission requirements are lower, will moderate the gender gap in studying technology. In less competitive environment women, especially those who gained scientific knowledge in high school will feel secure enough to enroll in technology, even when they are not equipped with especially high qualifications. We test the hypothesis on a sample of freshmen who enrolled in Israeli universities and colleges in 1999.

Method

Sample

This study is based on a survey conducted by Hanna Ayalon and Abraham Yogev for the Israeli Ministry of Education. The survey is based on a stratified-clustered representative sample of freshmen in 24 colleges and 6 major universities. 

The sampling of students is based on their stratification by institutions and field of study. The academic institutions were selected according to institutional type (university or college type), geographical location (north, center, south) and affiliation (the sample includes two religious institutions), so that all kinds of higher learning institutions are represented in the sample. The final sample included 3976 Jewish students, studying in 28 institutions: 6 universities and 22 colleges (3 regional colleges, 6 specialized colleges, 6 teacher training colleges, 3 private colleges and 4 foreign branches).
Fields of study were selected according to the main study areas provided by colleges: technology, law, business and economics, education, social sciences and arts. This decision created unrepresentative sampling of the undergraduate students in the universities. It represents university students who study fields offered by the colleges. It does not include university students studying liberal arts, exact science, medicine and life science, which are not offered by the colleges.

The survey was based on an anonymous questionnaire comprised mainly of closed items. The respondents answered the questionnaire while attending one of the first-year compulsory courses. The questionnaire included questions concerning students' socio-demographic characteristics and details of their current education and educational history (high school track and achievements in the exams that serve as acceptance criteria for higher education).

In the current study we analyze only Jewish students.  Since the number of Arab students participating in the survey was rather small (170) we could not control for nationality in the multivariate analysis. Because Arab students constitute a unique group, which could affect the findings, we decided not to include them in the analysis.

Variables

Dependent variable

The dependent variable represents students’ field of study. It consists of six categories: technology, law, business and economics,  education,  social sciences, arts.

Explanatory Variables

The explanatory variables include measures of socio-demographic characteristics and academic profile. 

Gender: women (1), men (0).

Ethnic origin: Mizrachi (Jews of Asian or North African origin, the Jewish disadvantaged ethnic group, coded 1), or other (Ashkenazi, Jews of European or American origin, and third generation Israeli Jews, all coded 0). 

Area of residence; periphery (the northern and the southern districts of Israel, coded 1), and center (0).  In Israel, the geographic periphery is usually disadvantaged in terms of resources in general and educational opportunities in particular (Yogev 1997).

Parental education: mean years of schooling of both parents.

Parental income: respondents' evaluation of their family’s income relative to the national income average. The variable ranges from 1- much below national average, to 5- much above national average.

Advanced courses in high school: We created two dummy variables. Sciences (student took advanced courses in physics, chemistry or computers); Biology (student took advanced courses in biology. Advanced courses in humanities or social sciences serve as the reference category. 

Academic Ability: Academic ability was defined by students' scores on the two examinations used as selection criteria by all universities and most colleges: the matriculation certificate and the psychometric test. The matriculation examinations are standardized tests that are taken by students on completion of high school. The psychometric test is an aptitude test required by all universities and most colleges. The universities use a composed score of the two examinations as an admission criterion. We calculated that score (ranging between 200 and 800) according to the formula used by the Tel-Aviv University (1999). 

Mathematical background: the number of units studied in mathematics during high school.

Tracking: vocational track (1), academic track (0).

Treatment of missing values:  

Four variables had high proportion of missing data (over than 5%): Parental income, academic ability, mathematical background and course taking of advanced subjects in high school. For the first three, quantitative, variables, we replaced the missing data by the mean and generated dummy variables, coded 1 for missing values, according to the strategy suggested by Cohen and Cohen (1993). 

The dummy variables representing missing data for parental income and mathematical background, did not reach statistical significance and had no effect on the results. To gain degrees of freedom, we omitted them from the analysis. In the final equations we included the dummy variable representing missing data for academic ability. For the nominal variable (advanced course taking in high school), we decided, after a series of statistical examinations, to add "missing value" as a separate category. 

Procedure

The analysis is based on multinomial logistic regression. This method enables the examination of the effect of explanatory variables on the odds of belonging to each of the categories of the dependent variable compared with a reference category (Long, 1997). Since we are interested in the gender gap in studying technology, it serves as the reference category. 

The analysis includes four models. All models estimate the relative odds of women compared to men to study each of the five fields of study versus technology. All models are analyzed separately for university and college students. The first model includes gender as the only explanatory variable. In the second model measures representing students’ socio-demographic profile and academic background were added to the equation. In the third model we added the interaction between gender and the dummies representing advanced course taking in high school. In addition to the distinction between university and college students, the last model is analyzed separately for students of different colleges’ types. 

Results

Characteristics of students in the various fields of study

We begin with a description of the socio-demographic profile and the academic characteristics of the students in the various fields offered in both colleges and universities. The data is presented in table 1.

_______________________________________________

Table 1 - about here

_______________________________________________

The table shows that the distribution of women in fields of study corresponds to the traditional pattern. Women are underrepresented in technology constituting 26 percent of the students studying this field. Women are significantly over-represented in the traditional "feminine" fields: they constitute 91 percent of education students, 78 percent of the students of social sciences and 65 percent of arts students. 

Women are slightly over-represented in law and in business and economics. These fields are highly selective, but less mathematically-oriented. In the last two decades these fields experienced a notable change becoming gender-balanced. As shown in table 1, the proportion of women among law students is 60 percent, and among business and economics students 51 percent. Mathematical background does not serve as a prerequisite in the faculty of law, which may be one of the reasons for the high proportions of women in this field. Advanced mathematics does serve as a prerequisite in business and economics departments but these departments do not ask for  background in sciences (physics or chemistry), (for example: see Tel-Aviv University, 1999). This may explain the relatively large number of women in this field.

The academic variables indicate that students of technology have high learning ability. Most of them (80%) studied advanced courses in sciences during high school. A small portion studied advanced courses in biology (11%) or humanities and social sciences (9%). About one quarter of technology students studied in the vocational track. These are probably students of the prestigious specializations of the vocational track (computers and electronics). These specializations are considered difficult and demanding and they absorb talented students (Yogev and Ayalon, 1991). 

The characteristics of students in other fields of study are as expected. Law students have the highest and education students have the lowest mean score of academic ability. Students of law and of business and economics have the highest average number of mathematics units. This finding demonstrates the value of mathematics in the Israeli education system. As noted, law departments do not use mathematical background as a prerequisite. Still, talented and ambitious high school students take advanced courses in mathematics, even when they do not need it for their future educational or occupational careers (Ayalon and Yogev, 1997). 

Finally, Table 1 shows that technology students are characterized by high parental education and income (13.63 and 3.28, respectively), low proportion of Mizrachim (about one third) and of residents of the geographic periphery (25%). Education students, on the other hand, are characterized by the lowest social profile. They have the lowest mean parental education (12.32), the lowest mean parental income (2.99)and the highest proportions of Mizrachi students and of residents of the  geographic periphery (43.5% and 37.6%, respectively).

Gender and fields of study in colleges and universities

Table 2 presents multinomial logit analyses of field of study separately for colleges and universities. The first model consists of one explanatory variable - gender. The gender coefficient represents the log of the odds of women studying each field of study versus technology, divided by the parallel log-odds for men. All gender coefficients are positive and statistically significant.  This means that women are less likely than men to study technology versus all other fields. This finding is valid for both colleges and universities. Although the establishment of the new colleges increased the opportunities of gaining bachelor degree in technology, it did not change women's choice of field of study. Technology remains their least favored area.

_______________________________________________

Table 2 – about here

_______________________________________________

The comparison of the gender coefficients in the models pertaining to universities and colleges yields interesting results. In most categories, the gender coefficients in the equations of the colleges are higher than in the universities. This implies that women's relative odds to study technology versus other fields are lower in the colleges than in the universities. This indicates that the establishment of the new colleges did not reduce, and perhaps even increased the gender gap in studying technology. 

This pattern probably stems, at least partly, from the large number of selective non-mathematically oriented programs offered by the colleges. These programs enable many women to deviate from the traditional “feminine” choice of humanities and social sciences, in favor of selective and rewarding fields that promise social mobility. Law, economics and business are good examples. Following the establishment of the colleges, theses fields have shifted from “masculine” to "feminine" fields of study.

The colleges also increased the number of programs in traditionally “feminine” fields of study. They offer many undergraduate programs in education and social sciences, which absorb numerous women. Male college students prefer technology over all other academic program. We can conclude that the colleges narrow the gender gap in less mathematically-oriented prestigious fields, but they also strengthen the “masculine” image of technology.    

In the second model, the socio-demographic and academic characteristics of the students were added to the equation. The comparison between the first and second models allows estimating the effect of students’ social profile and high school background on the gender gap in fields of study in colleges and universities. The second model shows that after controlling for these variables, all gender coefficients got smaller, but retained their statistical significance. 

The smallest reduction was found in education (3% in the colleges and 8% in the universities). Clearly, this field attracts more women than men, regardless of social or academic background. The greatest reduction was found in law in the universities (40%). This finding implies that a large portion of the differences between men and women in studying law versus technology in the universities relates to their social and academic background. The reduction of the coefficients in the other fields of study is minor (between 6% to 17%). The socio-demographic and academic characteristics of the students are, thus, only marginally responsible for the relative reluctance of women, compared to men to apply to technology.

The direct effects of the academic characteristics are as expected. Academic ability, advanced science courses, more mathematics units and vocational track in high school increase the odds of applying to technology versus all other fields of study in both institution types. Clearly, graduates of advanced science courses are more likely than graduates of advanced humanities or social sciences courses to study technology versus all other fields in both colleges and universities. This is probably due to both the students' academic interests and the institutions' admission requirements. 

In the colleges, advanced biology versus advanced humanities and social sciences increases the odds of studying technology over all other fields In the universities all coefficients of advanced biology are insignificant. We believe that this difference between the two institution types relates to the ambiguous status of biology in high school. Previous research showed that advanced courses in biology are linked to advanced courses in mathematics for girls but not for boys. It seems, thus, that advanced biology is perceived as a science subject mostly for girls (Ayalon, 1995). The mathematically-oriented departments in the universities do not require advanced biology as a prerequisite (Tell Aviv University, 1999; Technion, 1999). The colleges are a different story. Their admission policy is less strict, and sometimes they consider biology as a science subject. We should keep in mind, however, that many students who took advanced biology in high school study life sciences and medicine in the universities (Marbach-Ad, 2004). These two fields are not included in our study because they are not offered by the colleges.

The socio-demographic variables were added to the model mainly for control. Their effect was marginal in most fields of study, but it still reveals some interesting results. College students of Mizrachi origin are more likely than students of Ashkenazi origin to study technology, compared to arts and social sciences. University students who live in the periphery are more likely than residents of the center to study technology than arts.

Our major purpose was to examine whether the lower selectivity of the colleges narrowed the gender gap in studying technology among students who took advanced science courses in high school. To study this question we added to the model the interaction between gender and the dummy representing advanced sciences. The results are presented in the third model in table 2. The interaction effect represents the log-odds of women who took advanced science in high school to study each field of study versus technology divided by the respective log-odds for men.  

The interactions in the equations pertaining to law and to business and economics are statistically significant among university students. Their value is positive, implying that women with scientific background are three times                 (e(-0.117+1.224)) more likely than men with similar background to study law versus technology, and 2.5 times (e(-0.004+0.961)) more likely to study business and economics than technology. Scientific background, thus, affects differently the choice of fields of study of male and female university students. 

The interaction term did not reach statistical significance in the equations of social sciences and arts in the universities. Science background has, thus, similar effect on the tendency off men and women to study these fields compared to technology.  The results for education are more complex. The interaction coefficient does not reach statistical significance, but its magnitude is far from being negligible (b=1.761). We believe that the insignificance of the coefficient stems from the small number of male students who took advanced sciences in high school and study education in the universities. With the proper caution we suggest that the interaction indicates that women with scientific background are more likely than men with the same background to study education over technology. In the universities, thus, scientific background does not reduce women's relative tendency to prefer non-mathematically related areas over technology. This result supports Ayalon's (2003) argument that women with scientific background mainly choose "non-“masculine" selective fields of study.

Is the picture different in the colleges? Here the interaction coefficients are statistically insignificant in all fields of study. This implies that men and women with scientific background do not differ in their choice of technology versus other fields. Unlike the universities, the colleges balanced the gender gap among students who took advanced sciences in high school. The main reason for this pattern is probably the relatively moderate competition over vacancies in the technology programs in the colleges. It seems that the less selective and less competitive environment in the colleges encourages women with scientific background to apply for “masculine” fields of study. The interaction effects imply that gender segregation in fields of study, which already exists in high school, is expanded in the universities, but not in the colleges. 

Previous research showed that women with scientific background tend to study technology when they have particularly high qualifications, mostly higher than the formal requirements for admission (Ayalon, 2003). This is also revealed in our study. The mean academic ability of women with scientific background who study technology in the universities is higher than men's (670.64 and 651.01, respectively). This is also true for college students (600.90 and 569.05, respectively),

We can conclude that women with scientific background need the "safety net" of particularly high qualifications in order to apply for technology in both types of institutions. However, the level of this "safely net" is lower in the colleges. Our findings support the hypothesis that the moderate selectivity of the technology departments in the colleges reduces women's insecurity, and they apply to these departments even when their achievements are not extremely high (but still higher than men's!). 

Gender segregation in different colleges 

As noted, there is a remarkable differentiation among the colleges that offer technology programs. The regional colleges, located at the periphery of Israel, are less prestigious and less selective than the specialized or private colleges. We hypothesize that if lack of security is the major reason of women's reluctance to study technology, the less threatening environment of the regional colleges would encourage women with science background to enroll in technology programs. 

The effect of college type on the gender gap between students who took advanced sciences in high school is presented in table 3. The model estimates the log-odds of women with scientific background to study the various fields of study versus technology compared to the respective log-odds for men, in various college types. We distinguish between three college types: specialized, private and regional. We did not include the teacher training colleges and the foreign branches in this analysis. The teacher training colleges do not offer technology, while in the foreign branches there were only 34 students of technology. Because of the complexity of the model, we reduced the number of categories of the depended variable to two: selective fields of study (law and business and economics) and less selective fields (education, social sciences and arts). Technology remained the reference group.

_______________________________________________

Table 3 - about here

_______________________________________________

In the specialized colleges the coefficient of the interaction between gender and scientific background reached statistical significance only for the selective fields of study. The coefficient is positive, indicating that the odds of women with scientific background to study selective fields of study versus technology are 6.5 (e(0.641+1.223)) times greater than the respective odds for men. There were no differences between men and women with scientific background in the odds of studying less selective fields versus technology. These results are similar to those obtained for the universities. In both kinds of institutions women with scientific background prefer the selective non-mathematically oriented fields of study over technology more than men do.

The picture is different in the private colleges. The coefficient of the interactions is statistically insignificant in both categories of fields of study. There is no difference between men and women who took advanced sciences in high school in studying technology versus other fields of study. Apparently, the private colleges enhance gender-balanced accessibility of students with scientific background to technology. In contrast to the specialized colleges, the private colleges partially open new opportunities to women to study “masculine” fields.

As noted, we were particularly interested in the results pertaining to the regional colleges. The coefficients of the interaction are statistically significant in the two categories of field of study but, in contrast to all previous analyses, they are negative. In the regional colleges, scientific background increases the odds of women, compared to men, to study technology versus the selective fields of study by 2.5 times (e(2.161-1.256=2.5), and versus the less selective fields of study by 15.5 times         (e(4.985-2.245=15.5). The positive sign of the main effect of gender implies that women who took advanced humanities and social sciences in high school (the reference category) follow the traditional pattern. Like their peers in the other type of institutions, they are less likely than men with the same background to study technology than other fields of study. The negative interactions indicate that this tendency is considerably reduced for women who took advanced sciences in high school. 

Of all the types of academic institutions analyzed in this study, only in the least prestigious and least selective regional colleges are the odds of women with scientific background to study technology versus other fields greater than those of men. This finding suggests that in certain conditions women with scientific background prefer the mathematical-oriented fields of study over selective less mathematically-related fields or traditional “feminine” fields more than men do. We speculate that the low prestige of the regional colleges and their location in the geographic periphery reduce their attractiveness for many students, especially for men with scientific background. Most of them probably apply to the universities or the specialized colleges. In these circumstances, women with scientific background feel more confident to deal with mathematically oriented fields of study.  

Discussion

What is the reason for women's refrain from studying mathematically-related fields of study such as technology? The literature offers two explanations to this well-documented phenomenon. One concentrates on women's inclinations and socialization and argues that women are not interested in this field. The rival explanation suggests that gender stereotypes attached to "masculine" fields discourage women from applying to these fields. We confronted these two explanations by studying the gender gap in studying technology in the expanded system of higher education in Israel. 

The Israeli higher education system consists of newly established colleges, which offer programs in technology. These programs are less selective, less demanding, and less competitive than the programs in the research universities. We hypothesized that if "stereotype threat" and insecurity, and not disinterest are the major reason for women's refrain from studying technology, the gender gap in applying to this field will be more moderate in the new programs. 

The findings show that on the whole the newly established colleges did not change men's advantage in studying technology. Most colleges offer undergraduate programs in selective non-mathematically oriented fields of study, like law and business and economics, and traditional “feminine” fields of study, like social sciences and education. Many women prefer these fields over the “masculine” technology. 

This does not imply that the colleges have no effect on the gender gap in choosing fields of study. They significantly affect this gap among students who took advanced sciences in high school. The special status of mathematics and sciences in Israeli secondary education encourages many girls to take advanced courses in these fields. Consequently, many women have the required qualifications for competing with men over vacancies in mathematically-related fields in post-secondary education. Our findings show that women with scientific background are less likely than men with similar background to study technology in the universities, but they are as likely as men to study this field in the colleges. The gender gap in studying technology is moderated, thus, in the less threatening environment of the new colleges. This is our first indication that insecurity and not disinterest is the major reason of women's reluctance to study technology. 

This conclusion gets further support from a separate analysis of different college types. This analysis showed that among students with scientific background the gender gap in studying technology varies among the various college types. Men's advantage persists in the specialized colleges; the accessibility to this field is gender balanced in the private colleges whereas there is some advantage of women over men in the regional colleges.

The specialized and the regional colleges differ in the level of selectivity and in geographical location. The specialized colleges are more prestigious and more selective than the regional colleges. Contrary the peripheral location of the regional colleges the specialized colleges are located in the center of Israel. The specialized colleges are more attractive, thus, for students. Consequently, the competition over enrollment to the technology programs in the specialized colleges is more intense than in the regional colleges. In these circumstances, women with scientific background who apply to the specialized colleges, tend, similar to their peers in the universities, to avoid competition with men over the “masculine” technology studies. They concentrate on selective less mathematically oriented fields, such as law, economy and business. The specialized colleges' ambition to establish technology programs equivalent to those of the universities in order to enhance their academic status results in increasing competition over the limited available places in the technological programs. These conditions probably strengthen women's insecurity and reduce their will to apply to technology studies, even when they have the proper background. In the regional colleges, women with scientific background use a different strategy. The moderate competition over the technology programs, which partly stems from the disinterest of men with scientific background in applying to these less appreciated programs, enables women to utilize their school background instrumentally.

Similarly to the specialized colleges, the private colleges are located in the geographic center, and they are attractive to students who could not reach the university admission requirements. However, these colleges charge high fees (more than double the publicly controlled fees). Consequently, they become less attractive than the specialized colleges. This probably moderates the competition over the technological programs, and as a result these programs absorb more women.

The comparison between the different college types suggests that women need a "safety net" in order to apply to “masculine” fields of study. Ayalon (2003) found that women need scientific background and high achievements for studying these fields in the universities. Our study support Ayalon’s findings, but it indicates that in addition to both characteristics, women need less competitive and less demanding environments. In less-competitive settings women with scientific background and high achievements feel more confident to utilize the new opportunities to study technology. 

The picture that emerges from this study is that the contextual environment plays an important role in women's inclination to study male domains, which are perceived as inappropriate for women, like technology. Our findings support the "stereotype threat" hypothesis and weaken the claim that women avoid mathematically related fields on the ground of disinterest. This conclusion is in accordance with the findings of Riegle-Crumb, Farkas and Miller (2006) who studied the participation of American high school girls in advanced math or science courses. These researchers found that a female context is particularly valuable for girls’ pursuing advanced studies in math or science. They argue that a friendship group of female students highly performing in math and sciences provides girls with a positive context for continuance in advanced trajectory in these subjects and for improving their achievements. In this environment the gender stereotype of girls being week in science or math or in other male dominated fields is negated. 

The inclination of women with scientific background to study technology in the regional colleges emphasized the value of exposing women to advanced sciences in high school. However, the implications of women's participation in undergraduate programs in technology on their attainments in the labor market were not yet examined. Women's participation in undergraduate programs in technology does not necessarily promise structural changes in the labor market or the closing of the gender income gap. First, academic education in technology may lead women to traditional occupations, especially teaching. Second, similarly to law and medicine, women may concentrate on the middle-level positions and on the public sector, which promise modest rewards (Herzog, 1996; Israeli, 1999). The current study presents the positive impact of the expansion of Israeli higher education on women’s participation in mathematically related fields. Still, the fact that women study technology in the least selective institutions, the regional colleges, may influence their occupational opportunities and their income. This question, which is beyond the scope of our study, deserves further research.
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Table1: Characteristics of the Students in Field of Study

	
	
	Total
	Technology
	Law
	Business & Economics
	Social Sciences
	Arts
	Education

	Gender
	
	
	
	
	
	
	
	

	 % Women 
	
	56.5
	26.1
	60.2
	50.7
	78.0
	65.3
	91.1

	
	
	
	
	
	
	
	
	

	Academic Background
	
	
	
	
	
	
	

	Advanced courses in high school:
	
	
	
	
	
	
	

	 % Science
	
	47.4
	79.2
	38.0
	47.0
	31.1
	30.9
	18.6

	% Biology
	
	16.7
	9.4
	19.3
	20.5
	20.9
	22.3
	16.0

	% Humanities and Social Science
	
	35.9
	11.4
	42.7
	32.5
	48.0
	46.8
	65.5

	Academic Ability
	Mean

SD
	585.28

(69.56)
	610.79

(67.78)
	613.96

(54.55)
	577.06

(60.40)
	585.59

(55.96)
	581.74

(56.62)
	520.21

(74.93)

	Number of Units in Mathematics
	Mean

SD
	4.07

(75.)
	4.49

(65.)
	4.06

(74.)
	4.18

(63.)
	3.82

(70.)
	3.84

(74.)
	3.51

(66.)

	% vocational track
	
	16.8
	26.7
	6.2
	15.3
	8.0
	16.6
	18.8

	
	
	
	
	
	
	
	
	

	Socio-Economic Profile
	
	
	
	
	
	
	

	% Mizrahim
	
	30.6
	29.9
	36.4
	33.7
	22.8
	14.7
	43.5

	% Periphery residents
	
	23.4
	22.7
	16.1
	25.3
	20.9
	14.2
	37.6

	Parental education
	Mean

SD
	13.39

(2.70)
	13.63

(2.84)
	13.53

(2.64)
	13.07

(2.60)
	13.63

(2.47)
	14.26

(2.43)
	12.32

(2.73)

	Parental income
	Mean

SD
	3.31

(1.02)
	3.28

(1.05)
	3.54

(94.)
	3.27

(1.01)
	3.46

(96.)
	3.37

(1.00)
	2.99

(1.02)

	N
	
	3976
	859
	439
	766
	738
	341
	535


Table 2: Multinomial Logit for Explaining Choice of Field of Study in the Universities and in the Colleges

	
	Fields of study (technology omitted)

	
	Law
	Business & Economics
	Social Sciences
	Arts
	Education

	
	University1
	College2
	University
	College
	University
	College
	University
	College
	University
	College

	First Model:

Gender - female
	*1.075
	*1.851
	*787.
	*1.371
	*2.147
	*2.465
	*1.881
	*1.723
	*3.700
	*3.556

	Constant
	*1.599-
	*1.573-
	*0.984-
	*0.682-
	*1.563-
	*1.719-
	*2.580-
	*1.627-
	*4.036-
	*2.449-

	1.  Pseudo R2  (Cox & Snell) = .194

2.  Pseudo R2  (Cox & Snell) = .231
	
	
	
	
	
	
	
	
	
	

	Second Model:

Gender - female
	*650.
	*1.536
	*653.
	*1.295
	*1.797
	*2.286
	*1.558
	*1.502
	*3.400
	*3.451

	Advanced courses in high school (humanities and social sciences omitted):
	
	
	
	
	
	
	
	
	
	

	Sciences
	*1.538-
	*1.285-
	*912.-
	*1.059-
	*1.248-
	*1.013-
	*1.600-
	*1.023-
	*1.844-
	*903.-

	Biology
	137.-
	*778.-
	093.
	*453.-
	253.-
	*634.-
	357.-
	301.-
	460.-
	*898.-

	Missing values
	594.-
	*1.011-
	076.-
	158.
	433.-
	310.-
	527.-
	*612.-
	459.-
	227.-

	Academic Ability
	*1.200
	*400.
	*1.300-
	*800.-
	*1.300-
	*400.-
	*2.200-
	200.
	*2.400-
	*1.700-

	Missing values
	432.
	*436
	*1.787-
	*482.-
	*1.253-
	*1.043-
	*1.905-
	007.-
	*1.390-
	180.-

	Number of units in mathematics
	*1.173-
	*709.-
	*672.-
	086.-
	*1.822-
	*840.-
	*1.879-
	*512.-
	*1.369-
	*1.108-

	Vocational Track
	*3.796-
	*1.179-
	*1.432-
	*608.-
	*1.566-
	*921.-
	*1.516-
	088.-
	*1.089-
	*430.-

	Mizrachi Origin
	360.
	*415.
	023.-
	062.-
	250.-
	*490.-
	*854.-
	*675.-
	236.-
	201.-

	Periphery Residents
	130.-
	347.-
	248.
	051.
	131.
	178.-
	*1.064-
	269.-
	123.-
	*665.

	Parental Education
	054.-
	031.-
	*084.-
	044.-
	020.-
	055.-
	065.
	*138.
	032.-
	*097.-

	Parental Income
	*237.
	*399.
	104.
	*141.
	168.
	*407.
	165.
	026.
	073.
	076.

	Constant
	2.678-
	919.-
	*12.198
	*4.753
	*15.564
	*4.252
	*19.429
	1.917-
	*18.390
	*12.221

	1.  Pseudo R2  (Cox & Snell) = .526

2.  Pseudo R2  (Cox & Snell) = .497
	
	
	
	
	
	
	
	
	
	

	N
	186
	253
	295
	471
	404
	334
	119
	222
	135
	400


Table 2: Continuance.

	
	Field of study (technology omitted)

	
	Law
	Business & Economics
	Social Sciences
	Arts
	Education

	
	University1
	College2
	University
	College
	University
	College
	University
	College
	University
	College

	Third Model:

Gender - female
	117.-
	*1.551
	004.-
	*1.357
	*1.416
	*2.289
	*1.481
	*1.478
	*2.706
	*3.655

	Advanced courses in high school (humanities and social sciences omitted):
	
	
	
	
	
	
	
	
	
	

	Sciences
	*2.223-
	*1.309-
	*1.414-
	*990.-
	*1.418-
	*1.074-
	*1.181-
	*1.112-
	*3.265-
	476.-

	Biology
	170.-
	*784.-
	079.
	*458.-
	257.-
	*640.-
	362.-
	304.-
	468.-
	*911.-

	Missing values
	*827.-
	*1.006-
	124.-
	168.
	551.-
	306.-
	612.-
	*614.-
	593.-
	208.-

	Female * sciences
	*1.214
	004.
	*961.
	190.-
	405.
	036.
	551.-
	123.
	1.761
	628.-

	Academic Ability
	*1.200
	*400.
	*1.300-
	*700.-
	*1.300-
	*400.-
	*2.100-
	200.
	*2.400-
	*1.600-

	Missing values
	504.
	*434.
	*1.737-
	*485.-
	*1.200-
	*1.046-
	*1.830-
	009.-
	*1.332-
	200.-

	Number of units in mathematics
	*1.163-
	*709.-
	*673.-
	083.-
	*1.822-
	*840.-
	*1.893-
	*512.-
	*1.365-
	*1.100-

	Vocational Track
	*3.757-
	*1.182-
	*1.410-
	*615.-
	*1.530-
	*923.-
	*1.518-
	085.-
	*1.002
	*445.-

	Mizrachi Origin
	379.
	*415.
	039.
	059.-
	251.-
	*491.-
	*852.-
	*624.-
	234.-
	199.-

	Periphery Residents
	118.-
	349.-
	251.
	049.
	134.
	178.-
	*1.062
	271.-
	121.-
	*664.

	Parental Education
	059.-
	031.-
	*085.-
	044.-
	020.-
	055.-
	065.
	*138.
	032.-
	*096.-

	Parental Income
	*239.
	*401.
	104.
	*143.
	*172.
	*408.
	176.
	026.
	076.
	080.

	Constant
	2.169-
	973.-
	*12.685
	*4.651
	*16.074
	*5.581
	*19.063
	1.927-
	*18.931
	*11.867

	1.  Pseudo R2  (Cox & Snell) = .531

2.  Pseudo R2  (Cox & Snell) = .498
	
	
	
	
	
	
	
	
	
	

	N
	186
	253
	295
	471
	404
	334
	119
	222
	135
	400


* p<.05

Table 2: Multinomial Logit for Explaining Choice of Field of Study in the Universities and the various Colleges 
	
	Specialized Colleges1
	Private Colleges2
	Regional Colleges3
	Universities4

	
	Selective Fields
	Less Selective Fields
	Selective Fields
	Less Selective Fields
	Selective Fields
	Less Selective Fields
	Selective Fields
	Less Selective Fields

	Gender - female
	641.
	**2.127
	**510.
	**1.485
	**2.161
	**4.985
	032.-
	**1.631

	
	
	
	
	
	
	
	
	

	Advanced courses in high school (hunaities and social sciences omitted)l:
	
	
	
	
	
	
	
	

	Sciences
	**1.212-
	*1.092-
	*1.079-
	**818.-
	**2.198-
	379.-
	**1.675-
	**1.489-

	Biology
	*1.203-
	235.-
	492.-
	470.-
	**2.053-
	**1.803-
	049.-
	320.-

	Missing values
	958.-
	505.-
	126.
	559.
	**1.655-
	562.-
	370.-
	545.-

	
	
	
	
	
	
	
	
	

	female * sciences
	*1.223
	094.
	315.
	104.
	*1.256-
	**2.245-
	**1.031
	273.

	
	
	
	
	
	
	
	
	

	Academic Ability
	100.
	100.-
	**600.-
	*500.-
	**1.400-
	**2.100-
	**500.-
	**1.500-

	Missing values
	*1.877-
	165.
	*737.-
	**1.910
	476.-
	**1.487
	**1.098
	**1.355-

	Number of units in mathematics
	157.-
	**766.-
	253.-
	**654.-
	083.
	**1.880-
	**822.-
	**1.754-

	Vocational Track
	639.-
	331.-
	**618.-
	487.-
	183.-
	553.-
	**1.646-
	**1.442-

	Mizrachi Origin
	622.-
	*503.-
	301.
	**614.-
	*823.-
	**1.158-
	183.
	312.-

	Periphery Residents
	**2.417-
	**880.-
	474.
	181.
	**2.225
	**2.601
	147.
	048.-

	Parental Education
	053.-
	030.
	001.
	025.-
	105.
	135.-
	**073.-
	006.-

	Parental Income
	060.-
	091.
	**280.
	**653.
	034.-
	**501.
	**154.
	**163.

	Constant
	1.042
	**3.120
	**4.903
	**3.761
	**6.362
	**15.000
	**8.661
	**17.138

	N
	48
	295
	406
	173
	85
	81
	481
	657

	N (with technology students)
	586
	743
	307
	1714



* p<.1, ** p<.05





1.  Pseudo R2  (Cox & Snell) = .376


2.  Pseudo R2  (Cox & Snell) = .226


3.  Pseudo R2  (Cox & Snell) = .618


4.  Pseudo R2  (Cox & Snell) = .445





34





35





* p < .05








� According to the files of the Ministry of Education, in 2004 the proportion of female students studying 5 units mathematics course was 14.8% versus 20.1% of male students. Four units mathematics course was studied by 28.4% female students versus 26.2% of male students
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