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Intertwined Effects of Gender and Migration Status on Persistence 
in SET Study Programs 

This paper explores the intersectional interference of gender and migration status on 
students’ persistence at an Austrian University of Technology. While controlling for the 
pre-university education and performance indicators, we estimate the odds for the 
persistence of male and female students, as well as of students with diverse migration 
statuses. We use the enrolment data of students from 1998-2010. The analysis reveals 
remarkable and significant effects of gender and migration status, as well as 
intersectional interference effects from both social categories on persistence. Female 
and students with immigration status are less likely to persist, even if performance and 
previous relevant experiences are controlled. A segregated analysis of the student 
population sheds further light on the interlocked and entangled effects of the social 
ascriptions underlying gender and migration status. The analysis supports the 
proposition of the accumulation of (dis-)advantages along students’ careers. The 
profound quantification of gender and migration status effects can be utilized as basis 
for further research and purposeful policy measures to increase persistence in SET for 
students with diverse backgrounds. 

Keywords: gender, migration status, intersectionality, science education, inequality 

Introduction 

Trajectories of students within science, engineering and technology (SET) are shown to be 
influenced by social dynamics (i.a. Ohland et al. 2011). The impact of social categories, e.g. 
gender, has been demonstrated with descriptive data in numerous studies (e.g. Bean 1982; 
Berryman 1983; Horwath, Kronberger, and Wörtl 2008; Ihsen, Höhle, and Baldin 2010; 
Ratzer et al. 2006). The main benefit of such approaches is to substantiate in an accessible and 
comprehensible way that inequality exists within SET. Along with this benefit comes the 
pitfall of over-simplifying social reality, homogenizing diverse groups, and therefore 
overlooking underlying patterns of inequality. A way to address this potential pitfall is offered 
by the intersectional framework, which examines the mutually influenced and entangled 
relationship of social categories (Anthias 2013; McCall 2005). In this paper we therefore 
address the intertwined effects of several social categories: gender, migration status1, age and 
pre-university education. We comprehend both, gender and migration status, as social 
constructs: gender as the perceived difference attributed to sex and migration status as 
ascribed qualities towards citizenship and perceived country of origin.  

Despite meritocratic beliefs, social dynamics underlying categories such as gender or 
migration status do impact career chances within SET. Figures for female and male 
participation in SET reveal a high degree of gender segregation not just in Austria (uni:data) 
or the European Union (EC 2009; EC 2012; EC 2015) but actually in many OECD-Countries 
(Charles and Bradley 2009). At the European level, only one out of three researchers in SET 
is female (this ratio remains more or less unchanged over the last years: EC 2009; EC 2012; 
EC 2015). At the three Austrian SET universities (TU Wien, Graz University of Technology 
and Montanuniversität Leoben) the proportion of women ranges between 5.5% at the level of 

                                                

1     Migration status is divided into (1) first generation immigrants (non-Austrians with pre-
university education outside Austria), i.e. international students, (2) second-generation 
immigrants (non-Austrians with an Austrian pre-university education), and (3) Austrians. The 
latter also includes naturalized migrants as well as people, born in Austria, with Austrian 
citizenship, and migration experiences themselves, e.g. pre-university education outside Austria. 
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full professor and 27.9% among students (uni:data). Furthermore, in contrast to other 
disciplines, the so-called leaky pipeline phenomenon takes effect starting at the students’ 
level: At the Austrian SET universities the proportion of female post-graduates is lower 
compared to the percentage of female beginners (uni:data).  

The impact of social categories concerning migration status in pursuing SET is less 
examined than gender. This is all the more surprising, as students with immigration status 
constitute an important social group, e.g. 29.4% of all female and 23.2% of all male students 
at Austrian SET Universities are non-Austrians (uni:data).  

Overall, only every second student graduates within the average study period (bm:wf 
2011). Several empirical studies indicate that female SET students face a higher dropout risk 
than their male peers (cf. for Austria: Horwath, Kronberger, and Wörtl 2008; Ratzer et al. 
2006; Wächter 2007). Also immigrated students face a higher dropout risk (Zaussinger et al. 
2012). Several studies on students’ dropout examine the reasons students leave through 
utilizing questionnaires (i.a. Derboven and Winker 2010; Heublein, Richter, and Schmelzer 
2012; Horwath, Kronberger, and Wörtl 2008; Unger et al. 2009). They focus on individuals 
and the particular circumstances that influence their opt out decisions. While these studies 
shed light on different influences on students’ persistence, they fail to quantify the entangled 
inequality processes associated with gender and migration status on a structural level.  

In this paper we take a quantitative approach to estimate the impact of gender and 
migration status on students’ persistence in SET. We use enrolment data with more than 
100,000 data sets from study programs of an Austrian SET university between September 
1998 and June 2010. This data allows tracking multiple cohorts throughout their educational 
careers and quantifying students’ dropout rates. Logistic regression analysis is used to 
estimate the odds for students’ persistence and to examine the change in odds caused by 
gender, migration status, age and pre-university education. The disaggregated analysis of 
student data further contributes to the identification of trajectories (cf. Ohland et al. 2011) and 
allows considering the “intersectional interference” of social categories2.  

In the following section we review relevant literature and provide a compact outline of 
our theoretical approach. Section three presents the data and method used to estimate the 
effect of gender and nationality on students’ persistence. Section four provides the results. 
Findings and limitations are discussed in section five. 

Theoretical Background 

Students’ decisions to either leave a university or to persist are influenced by several factors. 
Swail et al. (2003) condense these factors along three axes: cognitive, institutional, and social 
factors. Cognitive factors sum up issues concerning the students’ ability to cope with a study 
program, e.g. time and self-management. Institutional factors combine all regulations and 
policies implemented by a higher education institution, e.g. curricula. Interactions with 
family, friends, colleagues, or faculty, as well as social background, laws, and other similar 
factors are subsumed in the social dimension. So in addition to the students’ individual 
characteristics and skills, there are institutional factors to be considered, which of course also 

                                                

2  The metaphor ‘intersectional interference’ (cf. Verloo 2013) refers to the physical phenomenon of 
superimposing waves. This metaphor highlights that the interplay of social categories is complex 
and in no way mechanistic, particularly since there are several factors that are diffracting the 
patterns. Intersectional hereby signifies the ‘relationships among multiple dimensions and 
modalities of social relations and subject formations’ (McCall 2005, 1771). 
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impact the individual processes leading to attrition or persistence. Bean (1982) shows, e.g., 
how women and men are differently influenced by the courses offered by a university or 
which educational goals are set, both of which impact indirectly and directly the itent to leave 
a program. 

Another aspect that can be taken into consideration is to become part of a university’s 
social sphere, which is facilitated if students become integrated both academically and 
socially (Tinto 1975). Such  integration process is, however, hallmarked by several thresholds 
which can become hindrances for female and minority students (Best, Sanwald, and Ihsen 
2013; Haines, Wallace, and Cannon 2001; Jensen and Bøe 2013; Primack and O’Leary 1993; 
Robnett 2013). Even though there are indicators for a closing gender gap in engineering 
education, small hinderances can disadvantage female students (Vogt, Hocevar, and Hagedorn 
2007). It is argued that these individual hindrances are not enormous, overt barriers but rather 
invisible micro-inequalities that female and minority students accumulate during their 
academic career (Haines, Wallace, and Cannon 2001; Welde and Laursen 2011). It is 
therefore necessary to extend the analysis on to the entire career of a student (Ferree and 
Purkayastha 2000).  

Along students’ career there are several critical thresholds. First of all, a domain-
specific education prior to university registration constitutes an advantage in SET study 
programs (cf. Berryman 1983). The Austrian schooling system is highly fragmented and 
offers, aside from vocational training, several secondary schools including Technical and 
Crafts Colleges3. Since students attending Technical and Craft Colleges already have basic 
training in SET and are more familiar with the engineering culture, they bring in domain 
specific experiences (cf. Horwath, Kronberger, and Wörtl 2008; Kronberger and Horwath 
2013). Domain specific knowledge can be a crucial starting advantage, since ‘the institution’s 
preferences for particular styles of academic behavior’ (Tinto 1975, 104) influence one’s 
grades. In general, women are underrepresented at Technical and Craft Colleges; currently 
only one out of four pupils at a Technical and Craft College is female (Radinger and Sommer-
Binder 2013). Female students, with or without migration background, are less inclined to 
start a program in engineering or science (uni:data)4. Since SET is perceived masculine 
(Burack and Franks 2004; O’Keeffe 2013; Pillis et al. 2008; Pourrat 2005; Sagebiel and 
Dahmen 2006), it can be challenging for female students to choose engineering as a major, 
especially when parents, friends, or peers do not support such decisions (Ihsen, Höhle, and 
Baldin 2010). Adolescent girls report having less support in pursuing a career in SET 
(Robnett 2013), which makes it more difficult for them to choose a SET program.  

Secondly, after entering a SET study program academic culture is crucial for 
persistence (Cech 2015; Fox, Sonnert, and Nikiforova 2011; Hartman and Hartman 2009; 
Tonso 2014). Very subtle mechanisms discourage non-typical, marginalized students from 
contacting faculty. As was shown in different social contexts like Japan (Hosaka 2013), the 
USA (Swail, Redd, and Perna 2003; Tinto 1997), Germany (Derboven and Winker 2010; 
Wolffram, Derboven, and Winker 2009), or Austria (Kronberger and Horwath 2013; Unger et 
al. 2009), interaction with faculty firmly influences the persistence of students. Female 
students are less likely to contact faculty (Hosaka 2013). They feel discouraged by the 
teaching style of lecturers or fear being perceived as incapable. Furthermore, female students 
report a non-inclusive culture, where their competence is constantly questioned (Best, 

                                                

3  https://www.bmbf.gv.at/enfr/school/schools.html  provides an overview of different school types 
in Austria (last access 21.07.2016) 

4  For instance, in Austria 72% of all students in engineering are male. Altogether, 17.5% of 
programs enrolled by female students and 38.7% programs enrolled by male students are SET 
programs. This distribution stays more or less the same if you look at foreign nationals separately 
(uni:data).  
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Sanwald, and Ihsen 2013) and their self-identification with the professional identity is 
challenged (Cech 2015). Moreover, the campus culture, expressed in the current form of 
teamwork, impact gender-relations and self-perception in studying SET (Tonso 2006a; Tonso 
2006b). Additionally, female students with migration background report feeling socially 
excluded (Wolffram, Derboven, and Winker 2009), which lowers persistence. 

While research exists on the gendered exclusion mechanism within SET, the interplay 
of gender and migration status is rarely quantified. Existing quantitative studies often rely on 
questionnaires (cf. Derboven and Winker 2010) and sometimes explicitly exclude migrant 
students (Kronberger and Horwath 2013). Hence they do not cover the entire student 
population. Published (governmental) reports (bm:wf 2011; OECD 2014), which rely on 
enrolment data, do not display the interaction between gender and migration backgrounds. 
Moreover, these reports do not control for disciplines or previous education, and to our best 
knowledge, no previous study has tracked undergraduates’ institutional persistence after 
graduation.  

We therefore address the following research questions: To what extent are students’ 
trajectories within SET impacted by the underlying social dynamics ascribed to gender and 
migration status? More specifically, to what extent do the ascription towards both social 
categories affect students’ persistence even if they accumulate advantages during their 
academic career, e.g. domain specific education or performance? Are female and migrant 
graduates less likely to continue after graduation? How do gender and migration status 
interfere with each other and with other (social) categories such as pre-university education or 
age? We approach these questions by analysing secondary, administrative data. The main 
advantage of administrative data is that it allows for an examination of an entire, real-life 
population. The challenge and limit of this data is that social categories have to be 
approximated by available indicators to address the above-mentioned factors of socially 
shaped trajectories. 

Data and Method 

To unveil the effects of gender and migration status on students’ persistence, we analyse 
enrolment data of an Austrian SET university (in the following referred to as ‘the 
University’). We are able to estimate the odds for the whole student population enrolled at the 
University between September 1998 and June 2010. This data allows us to track students’ 
persistence beyond graduation, given that we know whether or not a diploma graduate 
enrolled in a doctoral program. Raw data contains 104,596 data sets. We aggregated the data 
by student registration number. Each case (i.e. student) comprises information from all 
programs in which a student enrolled, the first and last term of enrolment, her/his age, gender, 
nationality, type of university entrance qualification, Erasmus program participation, and if 
applicable date of graduation. We cleaned the data for all students who never attended a 
course.5 Therefore only students who showed some effort and completed at least one course 

                                                

5  As there are currently only few regulations limiting matriculation to an Austrian university, some 
students matriculated, but never attended a course. We therefore excluded students who did not 
complete at least one course because we assume that those students only enrolled but never 
actually wanted to study the program. This ‘free access’ to a university program is under constant 
political discussion; hence there are many changes, especially the last years. Nevertheless, in the 
period examined in this paper no limiting regulations for Austrian and EU-citizens were effective 
(except for art and sport programs and since 2006 also for medical programs). Then again the 
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are included in this analysis. In total the cleared data set covers 48,773 students. For the 
purpose of clarity, we confine our paper to models on persistence of diploma students6 and 
diploma graduates.  

We use logistic regression to estimate the odds of persistence for undergraduates and 
graduates. One advantage of logistic regression method is that the estimated effect sizes can 
be directly interpreted as the change in the odds between indicators influencing a certain 
outcome, e.g. persistence, when everything else is held constant. We therefore can directly 
compare effect sizes associated with gender, migration status, and their interaction with other 
social categories on students’ persistence.  We do so by comparing the different odds ratio, 
meaning the change in the odds to persist rather than to drop out, if a student is e.g. female 
instead of male (assume, the odds to persist would be 1:1, an odds ratio of 0.5 would change 
them to 1:2). Moreover, we illustrate the different chances by calculating the predicted 
probability of a hypothetical student, who is 19 years old (the majority of beginners are 
between 19 and 20 years old) when enrolling civil engineering (which is our reference 
category, as we explain below). This hypothetical student graduated from a Realgymnasium 
(which is our reference category for pre-university education) prior studying at the University; 
the program was her/his first choice. We will show how the likelihood to persist varies 
between gender groups as well as for students with or without immigration status.   

 

Dependent variable  

Our dependent variable is persistence. Persistence in our understanding signifies the students’ 
willingness to either graduate (in the undergraduate program) or continue in a postgraduate 
program at the University. Hence, students who switched programs, for instance from 
business informatics to computer sciences, are counted as persistent and subsumed under the 
category ‘more than one program enrolled’. Students who switched universities are counted as 
dropouts for the University (yet they might have graduated at another institution). We chose 
this definition to reveal the scope for action of the University. We code persistence/graduation 
‘1’ and drop/opt out ‘0’. We defined all students as dropped out, if they neither enrolled in 
2009/10 nor graduated until June 2010.  

Independent variables  

In order to reveal potential interference effects, we contrast the odds of the total population 
and those of the subpopulations. The subpopulations are disaggregated (1) by gender and (2) 
by the country of university entrance qualification (UEQ). We disaggregate by country of the 
UEQ instead of nationality, because we want to control the impact of previous education. In 
doing so, students within one subpopulation have comparable educational experiences. 
Furthermore the country of UEQ is, with nationality, one indicator of migration status.  

                                                

situation is a bit more complicated for non-EU-citizens, especially if they obtained their 
university entrance qualification outside Austria. Here it depends (1) on the nationality and 
whether or not there are specific bi-national agreements (2) as well as on the university they want 
to start to study. For those students it is not as easy to change from one university to another as 
for Austrians. A short overview on admission for non-Austrians can be found at 
http://www.studyinaustria.at/study_in_austria/admission/ (last access 21.07.2016)  

6  The former diploma program combined more or less the Bologna study architecture of bachelor 
and master programs. Hence, diploma degrees are more or less equivalent to a master degree. In 
order to distinguish the different types of program, we use this terminology.  
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As was shown, students’ persistence is influenced by many factors; some of them 
accumulate over time. We build our model accordingly. We first enter gender and nationality 
as demographic variables, since they precede other steps within the academic career. Gender 
is coded male ‘0’ and female ‘1’. Nationality indicates migration status and is coded ‘0’ for 
Austrian and ‘1’ for non-Austrian (i.e. immigration status). Students, who obtained their UEQ 
in Austria but are citizens of another country are seen as second generation immigrants, 
whereas non-Austrians with a foreign UEQ are defined as first generation immigrants or 
international students. The data unfortunately does not provide information about 
naturalization of migrants, which clearly is a limitation of this study. Nevertheless, the 
naturalization-rate in Austria is quite low7 therefore this constitutes a minor bias.   

Since the Austrian secondary education is highly fragmented, UEQ can be obtained in 
several different ways. Out of them, Technical and Craft Colleges and Realgymnasium8 
provide the most favourable pre-conditions for studying SET in Austria. Students with 
another Austrian UEQ may enter university with an experience gap, which lowers their 
persistence (Horwath, Kronberger, and Wörtl 2008; Kronberger and Horwath 2013). We, 
therefore, included a set of dummy variables for different types of UEQ, including non-
Austrian as one of them. Realgymnasium serves as a reference category. Realgymnasium is 
chosen because its gender distribution is close to the total population.  

We operationalize the students’ entrance decision using their enrolment behaviour. We 
assume students who feel very confident in their study choices will start their chosen program 
immediately after graduating secondary school. Therefore we include two variables for initial 
study decisions: difference in matriculation/enrolment year and age. Since there are few 
formal regulations9, students can change disciplines and/or universities ad libitum. 
Consequently the year of matriculation at an Austrian university does not have to correspond 
with the year of registration at the University. We assume that students who are determined in 
their study choice choose their preferred university straight away. Therefore we introduce a 
variable which indicates whether a student started a program at the University the same year 
she/he matriculated as a student in Austria. Additionally, age, although a demographic 
variable, serves as an indicator, as students who are older are less likely to come directly from 
secondary school. Introducing age as an explanatory variable is also supported by the fact that 
the older a student is, the less she/he is inclined to science (Jensen and Bøe 2013). 

The student enrolment data does not provide information on grades. However, it 
includes information about students’ participation in the international exchange program 
Erasmus, which can be used as performance indicator. More or less every third student has 
studied or plans to study for some time in another country (Unger et al. 2012). During the 
time interval that is examined in this paper, only advanced students with academic 
achievements and good grades were accepted in the Erasmus program. Therefore it is safe to 
use Erasmus participation as a performance proxy. We also introduce an interaction term of 
Erasmus program participation and the country of the UEQ to control for those students with 
a foreign UEQ who came to the University via this exchange program.  

In addition to the indicators already mentioned, we control for discipline. We consider 
the variation within disciplines and potentially moderating effects of different learning 
cultures (Hartman and Hartman 2009). For the purpose of clarity the estimated odds for 

                                                

7  According to Statistics Austria, the federal statistics institution, the naturalization rate of the time 
in question ranges between 0.7 and 6% (last accessed 21.07.16). 

8  Realgymnasium is a Secondary academic school emphasizing mathematics and science.  
9  See note 5 
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disciplines, which are entered in a set of dummy variables, are accessible via our website (see 
Appendix 1.3. and Appendix 2.2).  

Description of the Student Population 

We apply our model on two subpopulations: diploma students, who started their program 
between 1998 and 2001, and diploma graduates (from 1998-2010). The diploma program 
preceded the current bachelor and master program, which was introduced by the first schools 
in 2002. We therefore confine our analysis on the diploma cohorts until 2001. A diploma 
degree is comparable with a masters’ degree, yet there is not the intermediate step of a 
bachelor degree, which was introduced with the Bologna study architecture. Along with this 
implementation diploma programs expired – in some schools faster than in others. At this 
time students, who were not able to graduate before their diploma program expired, could 
either get ex-matriculated or change to the new bachelor program. We excluded the 1,230 
students who left the diploma program and switched to a bachelor program, as they did not 
leave the University immediately (it is possible for them to either drop out or graduate the 
other program).10 This way, we only consider data of students who indeed dropped out or 
persisted in the diploma program.   

In total, out of 7,069 diploma students, who enrolled in 1998-2001, 4,648 dropped out. Only 
every third diploma student persisted at the University. The retention rate varies between 
14.6% in business informatics, 45.6% in technical physics, and 65.8% for students who 
enrolled in more than one discipline (Appendix 1.1.3). Students of a joint program in business 
informatics between the University and a partner university show an even lower retention rate 
(4.9%) at the University, although it is possible that they graduated at the partner university.  

Figure 1: Ratio of Non-Austrian diploma students at the University (1998-2001) 

 

During the examined time interval, the University offered study programs in thirteen different 
disciplines. A horizontal segregation of female and immigrant students can be observed 
within these disciplines. The proportion of female diploma students, who enrolled between 
1998-2001, ranges from 49.3% in architecture to 10.4% in mechanical engineering (Appendix 
1.1.1). The ratio of non-Austrian citizens also differs considerably between disciplines. While 
only 6% of technical mathematics diploma students are non-Austrian, this group constitutes 
41.5% of mechanical engineering students (Appendix 1.1.2). In general the ratio of non-

                                                

10    Out of the 1,230 students who switched to the bachelor program, 889 graduated or persisted in 
the chosen bachelor program and 341 dropped out. With 27.7% of drop out, this group has a 
distinctively higher persistence rate, at least until obtaining the first degree. Out of the 553 
students who graduated a bachelor program, 408 (73.8%) also enrolled a master program; which 
means that 145 diploma dropouts left the University with a bachelor degree. 
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Austrian students is higher within the female versus the male subpopulation (Figure 1). While 
28% of female diploma students were non-Austrians, one out of five male diploma students 
enrolled at the University between 1998 and 2001 was citizen of another country. 

 
On average, diploma students were 22.48 years old when enrolling in a diploma 

program at the University. Students who persisted are on average younger (21.155) than those 
who dropped out (23.170). About one in three students obtained the UEQ at a Realgymnasium 
(31.6%) and about one in four students at a Technical and Crafts College (24.9%). 22.0% of 
all diploma students enrolled at the University with a foreign UEQ, which leaves 12.5% with 
a degree from an academic secondary school, 6.9% with a degree from another vocational 
college, and 2.1 % with other forms of UEQ. Out of the 7,069 diploma students included in 
our estimations, 483 participated in the Erasmus program (6.8%; for further details see 
Appendix 1.2.). 

Results 

Persistence in Diploma Programs 

Students who started their diploma program between winter term 1998 and summer term 2001 
are included in the logistic regression models. The change in odds shows whether a student is 
more likely to have dropped out (coded 0) or persisted (graduated or continued studying; 
coded 1) at the University up until 2010. In total the data from 7,069 students are included in 
these estimations (Table 1). 

Table 1: Persistence in Diploma Program  

 Total 
Exp (β) 

Female 
Exp(β) 

Male 
Exp (β) 

Foreign  
UEQ  

Exp (β) 

Austrian  
UEQ 

Exp (β) 
Gender (0=male; 1=female)  0.709 *** – –  1.758  0.701 *** 
Nationality  
(0=Austrian; 1=non-Austrian )  0.567 **  0.623  0.590 *  0.449 ***  0.610 * 

Interaction Term Gender & Nationality  1.346 – –  0.548  0.956 
University Entrance Qualification (UEQ) Reference: Realgymnasium 
Technical and Crafts Colleges  1.185 *  0.840  1.250 ** –  1.128 
Secondary Academic School   1.138  1.156  1.114 –  1.149 
Vocational College  0.772  0.598 *  0.896 –  0.779 
Other Types of UEQ  0.806  0.637  0.860 –  0.802 
Foreign UEQ (fUEQ)  1.299  1.862  1.034 – – 
Interaction Term fUEQ & Nationality  0.542 *  0.454  0.661 – – 
Age at Matriculation  0.930 ***  0.954 *  0.919 ***  0.914 ***  0.943 *** 
Enrolled in the Year as matriculated  
(0=no; 1=yes)  1.373 ***  1.053  1.471 ***  0.783  1.654 *** 

Erasmus Program (0=no; 1 =yes)     10.707 ***     15.538 ***  9.574 ***     25.938 ***     10.543 *** 
Interaction Term Erasmus & FUEQ  2.117  3.781  1.614 – – 
Constant  0.989  0.479  1.137  1.179  0.694 
N 7069 1787 5282 1556  5513 
Nagelkerke R²  0.326  0.304  0.342   0.253   0.328  

* p≤0.05   ** p≤0.01  *** p≤0.001  – does not apply  ~ less than 20 cases 
 

All else equal, migration status (indicated by nationality and country of UEQ) and 
gender have a strong impact on persistence. The odds for non-Austrian male students to 
persist are decreased by a factor of 0.567 compared to Austrian male students. Female 
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students’ odds to persist are reduced by 0.709 compared to male students, ceteris paribus. 
Interestingly, the interaction term slightly offsets the combined effect of gender and migration 
status. To illustrate this, we calculate and compare the predicted probability for a 19 year old 
student who started studying civil engineering at the University directly following graduation 
from a Realgymnasium: The predicted probability of persistence is 48.5% when this is an 
Austrian male student. When this Austrian student is female, the predicted probability 
decreases to 40.0%. When this male student is non-Austrian, the predicted probability is only 
34.8%. When this student is female and non-Austrian, the probability is 33.7%. Hence, the 
estimated disadvantages of migration status and female gender show an intersectional 
interference that decreases the chances of female migrant students less strongly as one would 
expect if both social categories – gender and migration status – are examined independently 
(see Figure 2).  

 
Figure 2: Illustration of impact due to gender and immigration status for Austrian citizens and 
2nd generation immigrants on persistence in the diploma program 
 

 
 

 
Contrasting subpopulations unveils further intersectional interference effects. Being a 

citizen of another country has a stronger impact within the male subpopulation (0.590) than 
within the female subpopulation (0.623). Remarkably, the effect of migration status exists 
within both UEQ groups, i.e. it also occurs for students who obtained their entrance 
qualification in Austria. The odds for male students who graduated from an Austrian school 
but are citizens of another country, are reduced 0.610 times, all else equal. The effect of 
nationality, an indicator for migration status, is stronger for students with a foreign UEQ: the 
odds decrease by a factor of 0.449 for male international students, compared to male 
Austrians with foreign UEQ. To illustrate the magnitude: A student with foreign UEQ but 
Austrian citizenship, has more than twice times (2.227) better odds for persistence than an 
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international student. All else equal, female Austrian citizens with an Austrian UEQ are less 
likely to persist than Austrian male students (reduction of odds by a factor of 0.701). The 
decrease in odds is stronger for female second generation immigrants (by a factor 0.409 when 
compared to male Austrian students). A similar decrease in odds can be observed for female 
international students: Within the foreign UEQ subpopulation the odds of female immigrants 
are reduced by a factor of 0.433 compared to an Austrian male student, ceteris paribus. Only 
for a very small group of females, the odds for persistence are better compared to their male 
counterparts. The chances to persist are for 57 Austrian female students with a foreign UEQ 
1.758 higher than for the 119 Austrian male peers with a foreign UEQ, all else equal. We 
illustrate this discrepancy in displaying the corresponding predicted probability in Figure 3. 

 
Figure 3: Illustration of impact due to gender and immigration status for Austrian citizens and 
international students (1st generation immigrants) on persistence in the diploma program 
 

 
 

 
Previous education impacts the odds of male and female students differently. Domain 

specific education (Technical and Crafts Colleges) increases the odds of persistence by a 
factor of 1.185. Interestingly, this increase is stronger within the male subpopulations (1.250), 
but reversed for female students (0.840). Furthermore, a vocational college degree (Technical 
and Crafts Colleges excluded) influences the odds of male students (0.896) less strong than 
those of female students (0.584). As for students with foreign UEQ, retention is increased by 
a factor of 1.299 if the student is Austrian. The differences between both gender populations 
are intriguing and correspond to the gender effect within both UEQ subpopulations; within the 
female subpopulation, foreign UEQ increases the odds by a factor of 1.862 (for Austrians), 
while for male Austrian students this shows little effect (1.034). International students on the 



12  

other hand are less likely to persist, especially if they are male. Within the female 
subpopulation this status reduces the odds to persist by a factor of 0.527 and within the male 
subpopulation by the factor of 0.403. Hence, only students with Austrian citizenship benefit 
from a foreign UEQ; moreover there is an interaction effect between gender and migration 
status. 

The older a student is upon matriculation, the less likely she/he is to persist. For every 
year a student is older, her/his odds to retain are reduced by the factor 0.930. This effect is 
less pronounced for female students (0.954) than for male students (0.919). This difference 
accumulates with time. If a female beginner is three years older than another female beginner, 
the odds for persistence are reduced by a factor of 0.868 (0.954 to the power of 3). For male 
beginners the odds decrease by the factor 0.776 within three years (0.919 to the power of 3). 
As for UEQ, students with previous Austrian education also display a weaker effect for age 
(0.943 year) than students with a foreign UEQ (0.914). In summary, the impact of age is 
stronger within the male subpopulation and among students with a foreign UEQ. This impact 
of age indicates a higher retention of students, who start studying directly following 
graduation from secondary school. This is supported by the increase in odds (1.373) if a 
student enrolled at the University the same year she/he matriculated in Austria. Here, again, 
the effect is stronger within the male subpopulation (1.471). At the same time, it shows only 
minimal effect for female students (1.053). Contrary to age, this indicator of Determined 
Study Choice acts positively for students with an Austrian UEQ (an increase by the factor 
1.654) and decreases the odds for students with a foreign UEQ  (0.783). 

The performance indicator Participation in the Erasmus Program strongly increases 
the odds to persist. This was an expected result, since only advanced students are able to 
participate in the exchange program. The difference between the subpopulations is significant. 
While the odds for male students change by a factor of 9.574, the odds for female students 
increase 15.538 times, if they participated in the Erasmus program and have an Austrian 
UEQ. Surprisingly, the odds to persist increase even more for students with a foreign UEQ.  

Continuation from Diploma Graduates to a Doctoral Program 

Along an academic career, enrolment in a doctoral program is the step following a diploma 
degree. Approximately every fourth diploma graduate from 1998 to 2010 enrolled a doctoral 
program at the University. In the models presented below, we estimated the odds of a diploma 
graduate either leaving the University (coded 0) or enrolling in a doctoral program (coded 1). 
All 4,638 diploma graduates from 1998 to 2010 were included. 

Gender and migration status show an effect with regard to continuation after 
graduation. Again, the data displays intersectional interference of both categories. The odds to 
persist after graduation are reduced by the factor 0.775 when the graduate is female, all else 
equal. Having an immigration status also reduces the odds to continue 0.486 times for males, 
and 0.785 for female students (with an interaction-effect gender and nationality of 2.083). For 
a better understanding, we again compare the predicted probability of a graduate with a 
Realgymnasium degree, who was 19 years old upon enrolment in civil engineering. The 
predicted probability for this diploma graduate to continue in a doctoral program is 23.4%, 
when the graduate is an Austrian male. The probability changes to 19.2% when the graduate 
is female and to 12.9% for a male immigrant. A female immigrant has 19.3% predicted 
probability to continue after graduation. Hence in the case of persistence after graduation, the 
interference of gender and migration status benefits female immigrants compared to male 
immigrants. Nevertheless, Austrian male graduates constitute the group most likely to persist 
after graduation. 
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Table 2: Continuation from Diploma Graduates to Doctoral Program 
 Total  

Exp(B) 
Female 
Exp(B) 

Male  
Exp (B) 

Foreign  
UEQ Exp(B) 

Austrian 
UEQ Exp(B) 

Gender (0=male; 1=female) 0.775* -  1.681 0.751* 
Nationality  
(0=Austrian; 1=non-Austrian) 0.486* 1.058 0.490 0.404* 0.487 

Interaction term  
gender & nationality 2.083*     0.990 2.176 

University Entrance Qualification (UEQ) Reference: Realgymnasium 
Technical and Crafts Colleges 1.198 1.224 1.217 -  1.225* 
Secondary Academic School  1.087 1.105 1.082 -  1.088 
Vocational College 0.951 0.880 1.021 -  0.984 
Other Types of University Entrance 
Qualification 1.087 ~ 0.817 -  1.164 

Foreign University Entrance 
Qualification (FUEQ) 1.652* 2.183 1.480 -    

Interaction Term FUEQ & Austrian 
Nationality 0.670 0.412 0.784 -    

Age at Diploma Matriculation 0.918* 0.970 0.901* 0.991 0.901* 
Enrolled in the Year as Matriculated 
(0=no; 1=yes) 0.761* 0.768 0.776* 1.141 0.700* 

Erasmus Program  
(0=no; 1 =yes) 0.989 1.023 0.992 0.470 0.981 

Interaction Term  
Erasmus & FUEQ 0.423* 0.546 0.402 -    

Constant 0.442 -0.838 0.797 -1.308 0.888 
N 4,638 1,116 3,522 635 4,003 
Nagelkerke R² 0.178 0.187 0.182 0.163 0.176 

* p≤0.05  ~ less than 10 cases 
 
 
Examining the subpopulations separately also reveals effects of intersectional 

interference. For instance, nationality has a miniscule impact on the odds to persist among 
female graduates (1.058), but strongly decreases the odds for male graduates (0.49). If the 
country of a UEQ is considered, immigration status also reduces the odds to persist after 
graduation. For male graduates with Austrian UEQ, immigration status reduces the odds by 
factor 0.487, ceteris paribus. Within the subpopulation of graduates with a foreign UEQ the 
odds are reduced by a factor of 0.404 for male graduates. In contrast to male Austrian 
graduates with an Austrian UEQ, the odds of female non-Austrians are reduced by factor 
0.796, all else equal, while the odds for female Austrian graduates are 0.751 times lower than 
for male Austrian graduates. Hence, compared to female Austrian graduates, women with 
immigration status are slightly more likely to persist, ceteris paribus. This changes if the 
subpopulation with a foreign UEQ is examined, where the odds for a non-Austrian female 
graduate decrease by the factor 0.672 compared to Austrian male graduates. Among students 
with a foreign UEQ, female Austrian graduates are more likely to persist after graduation than 
male Austrian graduates, all else equal (see Figure 5). 
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Figure 4: Illustration of impact due to gender and immigration status for Austrian citizens and 
2nd generation immigrants on diploma graduates’ likelihood to continue in a doctoral program 
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Figure 5: Illustration of impact due to gender and immigration status for Austrian citizens and 
international students’ likelihood to continue in a doctoral program after diploma graduation 

 
 

Graduates with domain specific education prior to enrolment are more likely to 
continue in a doctoral program. The odds to continue increase by the factor 1.198, if a 
graduate attended a Technical and Crafts College instead of a Realgymnasium. In this 
instance, there are only marginal differences between female and male graduates. Students 
with a foreign UEQ are more likely to continue, if they are Austrian. The interference of 
gender corresponds to the results already mentioned: Among female graduates, the odds are 
twice as high for Austrians with a foreign UEQ as compared to those with a Realgymnasium 
degree. Within in the male subpopulation this effect is only 1.480. If migration status is 
considered as well, it becomes clear that foreign UEQ itself does not necessarily reduce the 
odds. In both gender subpopulations, being a non-Austrian with a foreign UEQ reduces the 
odds to persist after graduation. This reduction is more pronounced within the male 
subpopulation (0.569, compared to Austrian Realgymnasium alumni) than within female 
subpopulation (0.952). 

The older a graduate is when she/he first enrolled in a diploma program, the less likely 
this graduate is to continue in a doctoral program. Each year the graduate is older, the odds 
are reduced by factor 0.918. This effect is weaker for female graduates (0.97) and hardly 
noticeable for graduates with a foreign UEQ (0.991). It is, however, stronger for male 
graduates (0.902) and graduates with an Austrian UEQ (0.901). 

The odds for persistence decrease (by a factor of 0.761), if the graduate enrolled at the 
University the same year that she/he matriculated at an Austrian university. While the 
difference between male and female subpopulations is quite small, this indicator has a 
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different impact within both UEQ subgroups. The odds for graduates with an Austrian UEQ 
are reduced 0.7 times, whereas they increase by the factor 1.141 among graduates with a 
foreign UEQ. This indicates that graduates with an Austrian UEQ who changed from another 
university are more likely to stay at the University, whereas migrant graduates are more likely 
to stay if they had chosen the University from the start. 

As for changes in the odds of graduates who participated in the Erasmus program, 
only small differences between both gendered subpopulations exist. Within the female 
subpopulation, participation in the Erasmus program slightly increases the odds to persist after 
graduation (1.023), whereas the odds slightly decrease (0.992) within the male subpopulation 
– if the graduate is an alumnus of an Austrian school. Contrary to the undergraduate program, 
participation in the Erasmus program halves the odds to persist after graduation if the 
graduate obtained her/his UEQ outside Austria. This indicates that mobile international 
students are more likely to leave the University after graduation. 

Summary and Conclusions 

Altogether the analysis of students’ enrolment data unveils different trajectories for female 
and immigrant students when compared to Austrian male students. In the undergraduate 
program and after diploma graduation, Austrian male students with domain specific 
knowledge constitute the group most likely to persist. The reduced odds for female students to 
persist at the University – all other factors kept equal – are pronounced. Furthermore, 
immigration status reduces the odds to persist more strongly for international than for second-
generation male immigrants in the undergraduate programs.   

When it comes to the intertwined effects of gender and migration status, it appears that 
migration status has a moderating effect on the influence of gender on persistence. Although 
male students are – in general – more likely to persist, this is not the case for immigrants. 
Even though female undergraduate immigrants show a slightly smaller tendency to persist at 
the University than male immigrants, they are more likely to continue in a doctoral program 
after graduation. Hence, immigration status slightly increases the odds to persist after diploma 
graduation for female students, while it drastically reduces the odds for male students. 
Furthermore, it is interesting that the – small group of – female Austrian students with 
migration experience (through foreign UEQ) are more likely to persist than their male peers. 
The disadvantages generally ascribed to female gender are counterbalanced in these few 
cases. This result abides further investigation.  

Generally, domain specific education increases the odds to persist, although this is not 
the case for female and male students to the same extent. Male undergraduates and graduates 
are most likely to persist if they attended a Technical and Crafts College. The odds for female 
undergraduates on the other hand are reduced, if they attended a Technical and Crafts 
College. Then again female graduates with Technical and Crafts College are more likely to 
continue in a doctoral program than other female graduates with an Austrian UEQ. Here, the 
increase in odds is more or less the same compared to male graduates. Furthermore the 
experience gap, indicated through a degree from another vocational college or other types of 
Austrian UEQ, reduces the odds for female students more than within the male subpopulation. 
Hence, the effect of previous education is clearly gendered. Moreover, it is interesting that 
pre-university education also impacts the odds of graduates to continue in a doctoral program. 
One could assume that undergraduates with fewer experiences prior to university would have 
caught up with their peers from Technical and Crafts Colleges upon graduation, especially 
since the University offers some ‘bridge-classes’ to ease the transfer from secondary school to 
university. Yet, the experience gap indicated by pre-education is effective. We therefore 
assume that the disciplinary culture enacted during the lectures and through the curricula 
privileges male students with domain specific pre-university education.  
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As expected, performance, measured through participation in the Erasmus program, 
increases the odds to persist. Again, the strength of this indicator varies substantially in the 
different subpopulations. It is stronger within the female subpopulation than for male 
students. Since only advanced students are able to participate in the Erasmus program, this 
indicator also enters a time dimension in our estimations. It appears that female students, who 
attain this advanced level, are less likely to leave the University than male peers at the same 
stage. Since the impact is weaker within the male subpopulation, this signifies that either 
female students decide earlier or that the compensation of disadvantages through good 
performance is more important for female students. This effect could also be caused by 
external factors: The older a student the more likely she/he is to be employed (cf. Sarcletti and 
Müller 2011); the distinct difference between both subpopulations can partly be caused by the 
barriers female SET graduates encounter when they aim to work in their field of study (cf. 
Kirkup et al. 2010; Solga and Pfahl 2009). Further research is needed to substantiate these 
explanations.  

Diploma students with a foreign UEQ who participated in the Erasmus program are 
more likely to persist than those who did not participate. Since the data does not differ 
between incoming and outgoing exchange students, we expected foreign Erasmus students to 
be incoming students and therefore more likely to drop out. Apparently this is not the case. 
Either, incoming Erasmus students decided to graduate at the University and prolonged their 
stay, or international students who initially started to study at the University also participated 
in the exchange program as outgoing students. It seems that students who already showed a 
high willingness for mobility, as graduates with a foreign UEQ and a participation in the 
Erasmus program do, are more likely to leave the University after graduation. Perhaps they 
already have more attractive job offers (cf. Bótas and Huisman 2013), or they simply move on 
to enhance their chances elsewhere. In any case, this factor affects international students 
differently than Austrian students. Further research is needed to elaborate on the processes 
leading to such differences. 

Altogether our results substantiate a pronounced effect of gender and migration status 
on persistence and demonstrate that stereotyped students cannot compensate for 
discriminatory practices and dynamics. Effective retention management at universities, aimed 
at increasing low graduation rates in SET (i.a. Derboven and Winker 2010; van den Bogaard 
2012), needs to consider these intersectional effects. 

 
Limitations 
Although our analysis offers insights to what extent social dynamics ascribed to gender and 
migration status shape the trajectories of students within SET, there are some issues we 
cannot address. Students’ enrolment data does not provide any information on proficiencies 
and cognitive skills of students. Unfortunately, data on social background (e.g. class and the 
education level of students’ parents) is also not available. Also, we are not able to further 
distinguish the type of pre-education for international students, which could shed more light 
on the dropout and persistence behaviour of these students. Such information would have 
enhanced our model in order to explain more of the variance. 

Glossary 
SET Science, Engineering and Technology 
UEQ University Entrance Qualification 
Realgymnasium Secondary Academic School Emphasizing Mathematics and Science 
 



18  

Sources 

administrative data of the University 

uni:data. Public database of the Austrian Federal Ministry of Science, Research, and 
Economy. http://www.bmwfw.gv.at/unidata (last accessed: 21.07.2016). 
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