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Abstract

Gender gaps in higher education have taken a remarkable turn in most industrialized
societies in the course of the 20t century. Women have caught up with men and presently
outpace them in high school completion, transition to college and college graduation rates.
Where available, evidence shows they also progress through school and earn educational
degrees more quickly than males. Despite this egalitarian trend in the vertical axe of
educational attainment, which accounts for a great deal of higher education dramatic
expansion in the last decades, males” and females’ representation across fields of study and
school tracks is still far from even. In this paper we address the issue of the horizontal
stratification underlying the selection of the field of study in Uruguayan Tertiary Education.
We use data from the first follow-up of the stratified sample of Uruguayan students who
took part on the PISA 2003 wave. The survey was carried out in 2007 when the interviewees
were 19-20 years old.
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1 Introduction

Gender gaps in higher education have taken a remarkable turn in most industrialized
societies in the course of the 20t century. Women have caught up with men and presently
outpace them in high school completion, transition to college and college graduation rates.
Where available, evidence shows they also progress through school and earn educational
degrees more quickly than males (Conger & Long, 2008; Buchman, DiPietri, & McDaniel,
Gender Inequalities in Education, 2008). Despite this egalitarian trend in the vertical axe of
educational attainment, which accounts for a great deal of higher education dramatic
expansion in the last decades, males” and females” representation across fields of study and
school tracks is still far from even. These two apparently contradictory drifts have posited
new questions concerning educational opportunities between sexes and have led to a
growing interest in the horizontal axe of gender segregation concerning school choices at
post-compulsory levels. Although substantial differences between countries have been
reported, gender unbalance in higher education seems to be patterned mostly along a
scientific and a care-technical divide: in spite of some gains in their representation in
traditionally “male-dominated” areas, in most national educational systems women are still
underrepresented in scientific and technological fields and overrepresented in careers that
prepare directly to care jobs -like social work or teaching- or to jobs with a symbolic affinity
with caring, like medicine (Barone, 2011).

Women massive incorporation to higher education has been paralleled by the increase of
female participation in other fields like the labor market or the public sphere and has
important impacts on labor and marriage markets, family formation and parental practices.
At the same time, it has been explained partly as a consequence of economic and cultural
changes that favored gender de-segregation processes within these fields. However, gender
unbalances across fields in higher education are a key factor explaining horizontal gender
segregation in the labor market. Horizontal sex disparities have been highlighted as one of
the major factors behind persistent gender segregation patterns across occupations and in
wages (Mastekaasa & Smeby, 2008). According to Barone (2011), the choice of field of study
and the occupations these choices lead to explains between 25% and 50% of the gender
income gap among college graduates.

Uruguayan Tertiary Education students are a highly social, academic and gendered selected
population. On one hand, those who experienced a grade retention event, lived in rural areas
or were childrearing had an insignificant probability to access to Tertiary Education (Boado
& Fernandez, 2010). On the other hand, students enrolled at this level had a comparative
higher social and economic status, higher cultural capital (i.e. books and computer facilities
at home) and parents who more likely had the experience of being working in professional
occupations or being a Tertiary Education student by themselves. Last but not least, women
are more likely than men to graduate from Upper Secondary but, given graduation,
transition rates to Tertiary Education does not differ by sex. The aggregated result of both
transitions is a female overrepresentation in Tertiary Education (59% of the students in our
sample) (Bucheli, Cardozo, & Fernandez, Acceso a la Educacién Superior y género en
Uruguay, 2012; Fernandez, Desigualdad, democratizaciéon y pedagogias en el acceso a la
Educacion Superior de Uruguay, 2009; Boado & Fernandez, 2010). These general findings
picture some key social and gender patterns of vertical stratification in Uruguayan
educational trajectories.
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In this paper we address the issue of the horizontal stratification underlying the selection of
the field of study in Uruguayan Tertiary Education.

2 Previous research and hypothesis

Educational choices have been modeled at least in two main perspectives: the standard
human capital theory of maximizing lifelong returns (Pollachek, 1981) and the relative risk
aversion theory (Breen & Goldthorpe, 1997; Jonson, 1999). Feminist Theorists have stressed
that this general ideas do not account the specific inequality that patterns the educational
trajectories of women and that ends with strong segregations in the job markets. Gender
segregation in education is the result of both macro and micro social processes known as
vertical and horizontal differentiation. The former refers to gendered entry-barriers between
levels of the Educational Systems and the latter refers to differential incentives attached to
majors and careers. In this exploratory study we will rely on the Breen-Goldthorpe model
adjusted to take into account the general hypothesis of gender horizontal differentiation,
although our scope is neither to distinguish the proposed mechanism nor to test the rival
hypothesis.

According to Charles & Bradley (2009), three major macro processes work against the de-
gendering of modern educational system at this level, namely: the “equal but different”
culture that celebrate gender differences and at the same time endorse self-expression as an
educational and occupational goal; the consolidation of “gender-specific” careers, which are
partly responsible for the development of higher education, and the growing expansion of
the tertiary sector and traditionally “female-demanding” occupations in post-industrialized
societies.

At the micro-level, there are two main distinct, though partly overlapping perspectives to
explain this educational decision. One stresses the gender system (England, The Gender
Revolution : Uneven and Stalled, 2010) and the lifelong socialization process of boys and
girls in gendered roles. The other one stresses the choice made by a rational agent pursing to
maximize his/her benefits (Pollachek, 1981; Breen & Goldthorpe, 1997). So, stereotypes,
dispositions and rational choices are the main concepts to be taken into account in order to
explore the determinants of field of study chosen at the entry of Tertiary Education.

The influence of gendered stereotypes on educational inequalities could not be ignored
(Buchman, DiPietri, & McDaniel, Gender Inequalities in Education, 2008). There are colors,
cloths, toys, superheroes and magazines mainly for boys or for girls. Boys and girls could
play distinct social roles as doctors, teachers, mothers, soldiers, mechanicals, veterinaries,
cookers or architectures. Parents and relatives usually ask whether they would like to
become a teacher, a lawyer, a medical doctor and so on. This gendered socialization ends up
with typical female and male professional occupations and fields of study, like teachers and
engineering respectively. Stereotypes are not only unconsciousness learned but also enters as
variables in the educational choices (Charles & Bradley, 2002; England, 2010). One way is
through expected rewards and constraints derived from the position of being part of a
minority (majority) group in a female (male) dominated field (Mastekaasa & Smeby, 2008).
The other way is the aversion to female devaluated jobs and lower salaries pay to early
graduates in female dominated fields of study (England, et al., 2007)
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3 The case of Uruguayan Tertiary Education

In Uruguay, we can assume that the educational and occupational election process is a long
one, albeit not study systematically!, and operates both at the macro and micro levels
suggested above.

Although Uruguay shares the general pattern of Tertiary Education development in the last
twenty years with most developed and non-developed countries, there are four further
distinctive features of its institutional model of tertiary education that must be high-lighted
(Fernandez, 2009).

First, the Public sector has been constituted by two main sub-sectors: primary and secondary
teacher education institutes (“institutos normales”) and the State University, called
“Universidad de la Reptblica” (UDELAR). For the last two decades, the share of UDELAR
of the total Tertiary Education enrollment was at least 64% (2005), starting with 89% at 1990
and reaching 71% in 2009. Public Teacher Education Institutes shares between 10% and 19%
of the total enrollment. So, the whole supply of Tertiary Education is strongly conditioned by
policies defined at the public sector, mainly by the State University.

Second, all graduate level courses - and most post-graduates courses- in the public sector,
are completely free. Students in public institutions face no direct costs in pursuing Tertiary
Education. Plus, enrollment requires no entrance examination, and with very few and recent
exceptions, there is no limit to the number of students that can be admitted in any given
career at each academic term. Furthermore, each student can enroll, in theory, in any number
of careers at the same time, including different colleges, and can drop out and start over
unlimitedly without losing his/her student condition. Besides, there is no such thing in
Uruguay as an academic explicit selection process -given high school graduation- and, as a
consequence, neither is there competition between students for school or careers within
school places. Yet, despite its great expansion in the last decade?, Uruguayan rates of tertiary
attendance have stayed behind those of other countries with similar human development in
the region, like Chile, Argentina or Costa Rica and have increased at slower rates in the last
two decades (CEPAL, 2010: Annex-Table 25). Furthermore, post-high school access remains
highly stratified by socioeconomic background (Boado & Fernandez, 2010; de Armas &
Retamoso, 2011). As we show in this paper, Uruguayan comparatively poor performance at
this level can be explained, partly, by strong inefficiencies at secondary education which
result in low rates of high-school graduation, especially among males.

A third structural characteristic of Uruguay’s higher education model is its historical
concentration in the main capital city, Montevideo, which in 2009 accounted for 9 out of 10
tertiary level enrollments (MEC, 2010). The overall picture obviously posits important
restrictions in the choices of those living in the provinces, raising both economic and non-
economic costs of pursuing Tertiary Education. Geographical concentration may also affect
students’ field choice, given that some careers are only available in the capital city.
Nevertheless, between 1996 and 2010 both the private and public sector established new
institutions in province cities, accompanying a national process of institutional

1 At the beginning of the XX century, a Uruguayan writer, Florencio Sdnchez, pictured in a play called
“M’hijo el dotor” the urban social expectations and family influences behind the educational decision.
2 Gross enrollment rose from 90,000 students to 158,000 between 2000 and 2009. See MEC, 2010.
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differentiation. This has been an slowly process: up to year 2007 (date of our data on
analysis), only three province cities had university careers and teacher education careers still
share nearly 90% of the enrollment.

The fourth distinctive feature concerns students distribution across higher education fields
which show a strong primacy of Humanities (ISCED areas 1, 2 and 3), accounting for more
than two thirds of graduate-level enrollees. Neither the implementation of the Program for
the Development of Basic Science (“PEDECIBA”) nor the development of new information
technology and design careers in the in the last nineteen eighties changed this historical
pattern.

At the micro social level of analysis, there are some persistent underlying patterns that
makes likely the hypothesis of existence of vertical and horizontal gender differentiation.
Academic dispositions, both cognitive and non-cognitive, have been developed for a long
time when students select among Tertiary Education careers. During Primary School, the
process takes the form of likes and dislikes of typical subjects as Mathematic, History or
Natural Sciences. Although there seems not to be achievement differences in Math at 6t
grade, girls do outperform boys in reading (Fernandez, 2002; 2007a). Clear differences
appear at the end of Lower Secondary level, around age 15, and are expressed in cognitive
and non-cognitive dispositions (MESyFOD, 1999; Ferndndez, 2006; Fernandez et al 2007).
(Dis)likes with Math has been regularly indicated as the main reason to (not) choice a more
intense-math-demanding track in Upper Secondary, generating as a consequence a sort of
“(non)-scientific pipeline” which ends at the election of Tertiary Education Careers?. Just 50%
of students enroll in humanistic (general) track in Upper Secondary and this proportion has
been stable during the last two decades, despite of the structural transformation above
resumed that happened in Tertiary Education. PISA-L showed that more than 90% of those
who started the Humanistic branch in Upper Secondary chose a career in L-field or in T-
field. This is not the case with the other branches where the continuity is less pronounced.
We can infer that the underlying process covers very different types of mistakes and /or
types of incomplete information (Ferndndez, 2011).

4 Hypothesis

The salient idea in Breen-Goldthorpe model is that downward intergenerational mobility
risk aversion is a general mechanism underlying all educational choices. Youth choose to
take that educational level that minimizes the risk to achieve lower education than parents
did. Three main factors define the amount of risk to avoid: educational (direct and indirect)
costs; foregone income and subjective probability to success. The socioeconomic status
informs the financial constraints that could be faced by the family to pay for educational
costs and other non-studying daily expenses of the offspring. Forgone income depends
mainly on unemployment rates and on the price of unqualified jobs set by the market or by
the state via minimum wage (Meschi, Swaffield, & Vignoles, 2011). Subjective probabilities of
success are a function of cognitive and non-cognitive dispositions that varies among field of

3 Unfortunately, the Educational Yearbook of the Ministry of Education does not disaggregated the
information by gender at Upper Secondary.
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study (Davies, Heinesen, & Holm, 2002; Tolsma, Ned, & de Jong, 2010). Based on this
background, we propose the following model:

[1]

Where “M” is the jth field of study choose by the ith student; “A” represent the risk aversion
of the ith student to fail in the goal of graduate from Tertiary Education; “S” stands for Socio-
economic status of the ith student’s household at the end of compulsory education (age 15);
“Q” represents the occupational position of the ith student’s mother and father; “D” are the
cognitive and metacognitive dispositions of the ith student.

We can suppose that each of the former determinants have a distinct effect on each the field
of study. But, in sake of simplicity, we will hypothesize the following four relationships:

Risk aversion (A) is a gendered concept because is directly related with information about
survival rates of males and females in each field of study. We suppose that the former tend
to choose those careers that have higher survival rates than males; another word, they have a
lower risk of fail in the goal of graduate®. If this is true, we should found a positive marginal
effects of gender in those fields that have an odd ration of female graduation relative to
males higher than 1; that is Teacher Education and Humanities (hereafter “T”) and Law and
Social Sciences (hereafter “L”). On contrary, risk aversion may explain the lower rate of
females in careers like Engineering, Chemistry, Architecture, Physics, Agronomy and
Natural Sciences (hereafter “EA”). Also, Medicine, Nursing and other health careers
(hereafter “H”).

Socioeconomic status (S) influence the choice of careers based on the expected incomes.
Students living in a household with high socioeconomic status will tend to choose those
careers with high incomes and avoid careers with low incomes. Students living in a
household with low socioeconomic status would try first those careers that have low
incomes, though probably higher than their original household had.

Parents’ occupations (O) condition the choice by the comparing they prestige with the
prestige attached to different careers. In particular, all professional occupations will have
positive effect on the selection compared to non-professional occupations. Among
professionals, those with high prestige (Medicine, Engineering and Agronomy) would
influence their children to continue in this field. Parents with jobs in teaching, economics,
law and social scientist would persuade their children to venture in a more prestigious field.

Dispositions (D). On the bases that field are not equally intellectual demanding, we suppose
that students with lower dispositions for Mathematics would not chose fields in which there
is a higher Mathematic demand, i.e. engineering, chemistry, natural sciences and agricultural
studies (E). For academic disposition we mean both cognitive competencies, self-attitudes,
educational expectations and attitudes over Math, all measured at age 15.

4 According to Boado (2010:)
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5 Data and methods

5.1 Database

We use data from the first follow-up of the stratified sample of Uruguayan students who
took part on the PISA 2003 wave (Boado & Fernandez, 2010). The survey -hereafter PISA-L-
was carried out in 2007 when the interviewees were 19-20 years old. Sampling strata were
defined by three levels of proficiency in Math. The final sample was composed of 2,201
students. Probability weights were computed in order to be used in empirical analysis.

According to Boado & Ferndndez (2010), 21% of 15 year-old population did not take part on
PISA 2003 because they had already dropped out of school by that age. Consequently, the
original PISA sample is not randomly selected from the birth cohort. Further on, as early
drop-out is more frequent among boys than girls, selection bias is gender-unbalanced
affecting males’ and females” background characteristics (see below). We do not deal with
this particular problem in this paper.

The PISA-L questionnaire inquired whether the individual was enrolled in each academic
year from 2003 to 2007, the attended educational level, program and field of study and
whether the student completed or not the academic year. Besides, it gathered information
about first and current employment as well as family structure in 2007 and changes between

2003 and 2007. Therefore, the PISA database plus the PISA-L data allow us to analyze the
educational transition points up to age 20 using information related to prior characteristics,
events and perceptions.

5.2 Model

We fitted a full model allowing different slopes for males and females and we introduced
appropriate controls for parents’ Tertiary Education diploma (separate dummies for father
and mother) and the existence of computer facilities at home (at age 15). Owing to numerical
problems, we had to discard those variables that were nearly constant for this population:
immigrant status, residence in a small town or rural areas in 2003, and the condition of not
native speaking. We also discard to specify a model with separate variables for the three
competencies (Reading, Science and Math) because the scores in Reading and Science for
those who didn’t take those domains in PISA were actually imputed using a function of the
mean score of the school in Math (PISA-OECD, 2005). This introduces serious concerns on
validity and on collinearity in the model.

The complete multinomial logit model is shown in Annex Table 2 with coefficients, the
standard errors and significance. In this section we will comment the results using and
presenting the marginal effects for each main concept hypothesized. As the previous
sections, we will treat as significant those estimates where the null hypothesis was rejected at
least at 0.10.

6 Descriptives
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There seems to be a clear gender and social pattern underlying the choices made for the first
tertiary education enrollment of the 2003 PISA cohort students: 44.5% of males choose a
career of the EA field comparing with the 23.5% of female who did it. The gender gap is of 21
percent points; the OR is near half. The same OR is observed between males and females in
the choice of careers in the H-field. This support the well-known scientific-gender divide.

Table 1
Engineering /
Teacher Education / Law / Social Sciences / Medi(fine/ Nursi.ng/ Ch:r;cizltec/t:zﬁm
Arts / Humanities Administration Dentistry / Medical Science 7’-\gronomy
Technology
/Veterinary
Females 0.70 .62 0.73 0.41
ESCS -0.41 0.42 0.32 0.52
Father is Engin 0.01 0.02 0.05 0.10
Mather is Engin/MD 0.00 0.05 0.10 0.10
Father is Lawyer / Teacher 0.06 0.13 0.09 0.08
Mather is Teacher 0.11 0.15 0.19 0.17
Math score in PISA 2003 465 485 451 513
Math instrumental motivation 0.20 0.16 0.03 0.76
Math self concept 0.12 0.21 0.26 0.71

Source: PISA-L Uruguay (2003-2007)

This propensity are reinforced by gender differences in other variables. Dispositions for
Math, both cognitive and metacognitive, are also higher among EA field students. Neither
parental occupations, nor household socioeconomic status seem to explain the scientific
divide.
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7 Results

We signaled that females were significantly overrepresented in all fields but E-field. When
we control for the set of variables included in our model, the pattern of reproduction of
female/male dominated majors persists in three out of four fields (Table 4.5). Females have
higher probabilities to choose an L-Field career and males have higher probability to choose
an E-field one. But when we treated everyone as females or males, there not seems to be a
different probability to choose among careers in the T-field. All thing equal, we can infer that
young Uruguayan women that access to the tertiary level would prefer to study Law, Social
Sciences, Economy, Administration or Social Communication and young boys would prefer
Engineering, Physics, Chemistry, Math, Agronomy or Veterinary.

Table 2. Predicted probabilities for males and females in each field of study. Final model

T- Field L-Field H-field E-Field
As As Diff As As Diff As As Diff As As Diff
Males Females Males Females Males Females Males Females
0.132 0.136 0.331 0.427 **x 0.121 0.181 * 0.417 0.256 FhE

Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Socioeconomic and cultural status appears to be inverse related only with the choice of T-
field: one additional standard deviation in the ESCS contributes decreasing the probability of
choice in 4.7% (Table 4.6). In contrast, the selection among other majors appears not to be
related with the socioeconomic status. When differences are estimated separately for males
and females, the impact of ESCS is only found on average for the T and L fields. In the
former, the gender gap increase about 12% for each standard deviation of increment in the
ESCS. In the latter, gender gap increases 13%. It is less probable that a rich girls study a
career in the T-field than rich boys and the contrary is true about the careers in the L-field.
Although the careers compared here have very different length, financial constraints seem to
play a very restricted role in the educational choice and there seems to be a gender gap. The
most remarkable finding is that lower income families seems to influence their daughter (but
not their sons) to choice teacher education where the length of the careers is shorter and the
employment is assured. When the social status improves, the family becomes less strict with
their daughter (but not with their sons) and allow a longer career with more uncertain
employment perspectives. But direct and indirect costs do not function as constraints in the
gender differences in the E-field.

Table 4.4.4. Marginal effect of PISA economic, social and cultural status INDEX (2003) on predicted probability of field of
study chosen

T-field L_field H-field E-field
ESCS -0.047  * -0.005 0.020 0.033
As males 0.031 -0.082  * 0.018 0.032
As females -0.091  *** 0.043 0.019 0.029
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Differences -0.122  ** 0.125 * 0.000 -0.003
Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Mother’s professional occupation seems to have an impact on career choices, although no
clear pattern is found. = Mothers who were working in ISCO groups 21 or 21 in 2003,
influenced equally and negatively on average both sons and daughters against the choice of T-
field careers. No other effect was found, except in the choice of H-field for their daughters
(not for sons). At first, this could be interpreted in the frame of intergenerational mobility
expectation. But when we analyze the effects of ISCO group 23, the picture slightly changes.
When the mother worked as a teacher, the probability of choosing a T-field career decreases
by 11 points for girls, and increases 16 points for boys. The opposite pattern is observed on
the choice of H-field careers. Mothers who were teachers tend to guide their daughters to the
H-field field. In contrast, Teachers mothers influence negatively boys” H-field elections. No
influences were estimated of mothers” occupation to the choice of E-field. A hypothesis could
be posited: mothers expect that their daughters reach a higher status occupation than they
did (no matter whether this field was a female-dominated one, (i.e. H-field) because they
think education is the more secure path to an upward mobility in the labor market.
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Table 3 Marginal effects on predicted probabilities of mot he rs’ occupation on the field of study chosen.

T-field Sig. L-field Sig. H-field Sig. E-field Sig.
Engin/MD
As males -0.093  ** -0.005 -0.042 0.139
As females -0.144  *** -0.154 0.192 * 0.105
Differences -0.051 -0.149 0.234 * -0.034
As males 0.158 * 0.049 -0.153 Hkx -0.055
As females -0.112  ** -0.130 0.126 0.116
Differences -0.270  ¥** -0.179 0.279 *AK 0.171
As males -0.080 0.214 *k -0.122 * -0.012
As females -0.105 * -0.010 0.136 -0.021
Differences -0.025 -0.224 0.258 ok -0.009

Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Father’s professional occupation has a lower number of significant marginal effects than
mother’s occupation, but appears to have a clearer pattern: apparently, fathers do not
condition the choices neither in H-Field nor in E-field.

Occupation prestige does not appear to play any role. Fathers who worked as Engineers in
2003, did not discourage their sons or daughters to choose careers in the T-field (female-
dominated). Neither do they positive influence the choice of careers in the E-field (male-
dominated) or in the H-field (female-dominated and high prestige). They did in the L-field:
daughters had near 30% less probability to choice one of these careers®. Also fathers” medical
doctors seemed to have the same behavior.

On the other hand, fathers that worked as teachers, lawyers, social scientists or
administrators (ISCO groups 23 and 24), discourage boys to choose T-field careers (female-
dominated) but they encouraged them to choose L-field careers (also female dominated). The
effects on the probabilities really big: 13% and 22% respectively.

Clearer is the gender pattern of father’s occupation effect beyond the prestige effect. Fathers
who worked as teachers or lawyers have a positive impact on the choice of L-field when we
consider all students as male but no impact when we consider everyone as females. Though
reversed, the same pattern was found for the T-field choice. Male medical doctors (and other
similar occupations) have a negative and significant influence on the probability of a girl’s
choosing L-field careers but don’t influence their sons.

5 Difference between boys and girls were significant.
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Table 4 Marginal effects on predicted probabilities of f athe r s’ occupation on the field of study chosen.

T-field  Sign L-field  Sign H-field  Sign E-field  Sign
Engineer
As males -0.066 -0.040 0.018 0.089
As females 0.036 -0.296 *Ax 0.063 0.197
Differences 0.102 -0.256 & 0.046 0.108
As males 0.202 -0.003 -0.012 -0.187
As females 0.113 -0.215 A 0.052 0.050
Differences -0.089 -0.212 0.064 0.237 *
As males -0.132 ok 0.216 *x 0.029 -0.113
As females 0.078 -0.064 -0.023 0.008
Differences 0.210 *Ex -0.280 *¥ -0.052 0.121

Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Dispositional variables seem to have a gendered pattern, with opposite effects for males and
females in some distinct categories of contrast.

A higher instrumental motivation on Mathematics decreases the likelihood of choosing non-
Mathematical fields, but only the estimate for H-field was significant. It is remarkably that
there is no influence of this disposition on the choice of T-field (education and arts), usually
seen as a founded in a “non-quantitative spirit”. Gender differences exist and are informative
of an underlying pattern in three out of four fields of study. When everyone is treated as
males, the effect of higher Math instrumental motivation negatively conditioned the election
of L-field (8%) and positively influenced the choice of E-field (12%). The patter with
everyone treated as female is different: instead of former effects, only the choice of H-field of
study appears to have been conditioned by instrumental motivation (6%). This disposition
did not affect females to choice of E-field, but the gender gap is statistically significant.

Table 5. Marginal effect of PISA Math instrumental motivation on predicted probability of the choice of field of study.
Males and Females

T-field L_field H-field E-field
Instrumetal motivation -0.009 -0.027 -0.040  *** 0.075  ***
As males -0.033 -0.083  ¥** -0.008 0.123  ***
As females 0.005 0.016 -0.061  *** 0.040
Differences 0.038 0.099 ** -0.053 * -0.084  **

Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Math-self concept was a better predictor for men and women career choices and had a
different patter than Math instrumental motivation. A higher self-confidence level on
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Mathematic was not associated with the choice of E-field options (contrary of what
expected), neither for boys nor for girls. Though, there were gendered effects for females in T
and L fields of study: choices were reducen among 2% and 7% in both majors. A gender
pattern with opposite effects was found for the H-field: boys with higher Math-self-concept
tend to reject H-field careers, while the effect over girls is positive.

Table 6. Marginal effect of PISA Math self-concept on predicted probability of the choice of field of study. Males and

Females
T-field L_field H-field E-field
Math  self- -0.010 -0.034 0.027 * 0.017
concept
As males 0.014 0.014 *E -0.061 *k 0.033
As females -0.022 ** -0.068 *kx 0.082 *okk 0.007
Differences 0.038 * -0.082 *kx 0.143 *kx -0.025

Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Having declared fertiary education aspirations at age 15 is negatively associated with the
election of an Engineering career (and other alike) three or four years later. The probability of
following an E-Field track reduces by 17 points. This effect is significant and did not differ
by sex. This may be suggesting that the decision to study this type of careers, relative to any
other, could be made later in the life course. On the contrary, early expectations are
positively related to an H-field option, especially for males (12%) than for females (5%).

At a more liberal level of significance, Tertiary Education aspirations expressed at 15 years
old were also found to be associated with the choice of L-field among females.

Table 7 Marginal effect of Tertiary Education Aspirations on predicted probabilities of the choice of field of study. Males
and Females

T-field L_field H-field E-field
Aspirations 0.033 0.068 0.071 * -0.172 Hkx
As males 0.001 0.071 0.120 * -0.192 ok
As females 0.049 0.067 * 0.046 *Ex -0.163 *okk
Differences 0.038 -0.082 0.143 *Ex -0.025

Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Although tiny, Mathematic skills show a gendered pattern that reinforces well known
recommendations in Mathematic Teaching. When all students are treated as males, the
estimated marginal effects of this variable are zero across all the fields of study. When
treated as females, yet, a positive effect is found for the probability of choosing E-Field (10%
for every 100 points in the PISA scale) and a negative effect of a similar magnitude is found
for the H-field option. That is, girls that had developed a high Math competency at the age of
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15 years old, four year latter on average tend to choose more math-demanding careers and
avert H-field tracks.

Table 7 Marginal effect of Math competency on predicted probabilities of the choice of field of study. Males and

Females
T-field Sign L_field Sign H-field Sign E-field Sign
PVlimath 0.000 0.000 -0.001 *kx 0.001 *x
As males 0.000 0.000 0.000 0.000
As females 0.000 0.000 -0.001 Hkx 0.001 *x
Differences 0.000 0.000 -0.001 *k 0.001

Reference: *** p<0.01, ** p<0.05, * p<0.1; Ho is different from 0
Source: PISA-L Uruguay (2003-2007)

Finally, the three background controls included in our models have very limited though no
remarkable impacts on career choices. While fathers’ tertiary education diploma (in
comparison with Primary Education diploma) has no impact at all, mothers who have a
tertiary degree significantly decrease the probability that their sons choose a career in the T-
field. It is interesting to note that this effect is parallel to those commented for mothers’
professional occupation (see above). No similar effect is found for daughters on the T-field
option, but being born to a graduated mother seems to decrease the probability of girls of
following an E-field career by 17 points roughly.

Access to computer facilities at home to do homework at age of 15 decreased the probabilities
(14%) to choose a specialty in the T-field of study only among boys but not for girls. This
gendered effect is again seen in the H-field of study: among girls the probability to choose
Medicine, Nursing, Dentistry or a similar career decreases in 20 points when they had
reported computer facilities at home at age 15. In the case of L-field, the effect on the choices
is positive both for men and women; though, non-statistic gender difference was founded.

No general effects were found for those students who declared having more than 100 books
at age 15. Nevertheless, this cultural capital indicator was negatively associated with the
choice of T-field among males, creating a significant gender difference. Other gender
difference was estimated for the L-field: a higher cultural capital avert girls to choose this
field of study.
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8 Discussion and conclusions

Once socio-economic and academic characteristics are taken into account, horizontal gender
gaps were less sharp than unconditional descriptions had suggested at first glance. Even
though, after controls are included, gender differences persist in three out of the four fields
considered. Against expectations, women are not overrepresented in the T-field (Teacher
Education, Arts and Humanities). On the other hand, following the international global
pattern (Charles & Bradley, 2009), men have higher probabilities of choosing an E-field track
(Engineering, Chemistry, Architecture, Physics, Agronomy and Natural Sciences).

Secondly, we found a gendered pattern in the influence of socio economic and cultural status
indexes upon field choices. Lower cultural capital influence boys and lower economic status
influence girls in the choice of T-field of study. This type of occupations seems to be a
preferred way to an upward social mobility among girls of middle and lower classes who
reach Tertiary Education. None of the social, economic and cultural indexes were related to
the choice of the E-field, except father’s secondary education that positively influences
daughters’ choices.

The effect of dispositions upon educational elections does not follow a clear pattern.
Instrumental motivation towards Math, that is, the belief that Math will be helpful for
pursuing further education or getting a job, raises the probability that boys -but not girls-
choose an E-field career. When we consider girls, a higher instrumental motivation towards
Math decreases their chances of following H-field studies compared to any of the three
remaining options.

In turn, Math scores in 2003 PISA assessment has a positive impact towards an E-field
election, but the effect is only significant for women. As argued by Jonson (Jonson, 1999), it is
possible that it is the relative -more than the absolute- ability in some subject, as compared to
the ability in any other field, what actually counts for an educational election. As discussed
before, we cannot include such a relative measure due to collinearity problems.

On the whole, the results seem to picture a first opposition in career choices between the E-
field and H-field, organized basically alongside a dispositional axis (cognitive and non-
cognitive motivation). Both the L-field and the T-field are orthogonal to that choice and are
organized alongside a second axis of cultural and economic indexes. The emergence of these
two axis could be situated at the beginning of Upper Secondary School when students have
to choose among three branches of studies (Humanistic, Biology and Mathematic)¢. This
hypothesis is known in the literature as the “pipeline”. The contribution of our study is that
this pipeline is not defined (at least alone or predominantly) as a (dis)like or an
incompetency with Mathematic.

6 Also in Technical Upper Secondary, the different programs can be merged in same three general
branches.
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