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Abstract

In periods of student booms in tertiary education, the selection of
students entering universities gains importance. Consequently, assessing
the suitability of different selection methods is crucial for a fair selection
process. This paper analyzes whether study success before and after the
introduction of an aptitude test is a reasonable measure for the
performance of such a test. Employing data from Swiss medical schools,
we exploit the implementation of an aptitude test in 1998. The dropout
rate in medical schools decreased significantly after the introduction of
the test. However, utilizing the performance of transfer students from
medical schools — students leaving medical sciences for another subject
area — we demonstrate that this reduction in student dropout was not
solely a result of better student quality but also of reduced standards in
these medical schools. Applying a difference-in-differences strategy, we
provide evidence for the endogeneity of dropout rates in medical

sciences.
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1. Introduction

As a result of the excess number of applicants for tertiary education, the selection of students based
on admission processes becomes increasingly more important in several fields of tertiary education.
Admission tools aim to select the “best” students, defined as students with a high probability of
graduating within a given timeframe and performing well in their educational and professional
careers. This paper analyzes whether performance at university — measured by the dropout rate —
before and after the introduction of a selection process is a suitable measure for the quality of an

admission tool.

In educational systems, where universities are publicly financed, reducing dropout rates is important
from a public viewpoint because a high attrition rate denotes a waste of public resources (Larsen et
al., 2013). From individuals’ viewpoints, the admission decision is important for future career and
earnings perspectives, as not getting admitted might have great economic consequences. For
example, Leuven et al. (2012) demonstrate that in the long run, admittance or non-admittance to
medical school leads to earnings differentials of approximately 60 percent for otherwise similar
individuals. Therefore, any admission procedure must ensure fairness so that the selection criteria
successfully predict an applicant’s future performance and graduation probability. Consequently,
evaluating and ensuring the quality of the admission process is crucial from both the societal and

individual viewpoints.

This paper exploits the introduction of an aptitude test in German-speaking Swiss medical schools in
1998 to analyze the effect on the subsequent university dropout rate. The results reveal that non-
completion rates in the medical sciences decreased significantly after the introduction of the test. At
first sight, this reduction in the dropout rate seems to prove that the aptitude test performed well
and refused access to medical schools for low-performing students. However, this reduction might
be the result of two different processes. First, the admission procedure really might have selected
better students through either self-selection into the test or selection by means of testing. Second,
the test might not have been successful in selecting higher-performing students, in which case
dropout rates in medical schools only decrease if the faculty adapted their standards, i.e., let
students pass medical education who would have failed before the introduction of the admission
procedure. Strongly reducing the number of graduates from medical sciences seems to not be very
likely, as the number of clinical spaces is set and society expects medical schools to train a certain

number of medical doctors.



This paper identifies the problem of adapted standards - the endogeneity problem - by focusing on
transfer students, namely, students leaving medical school for other courses within the tertiary
education system. If the admission procedure selects “better” students and the standards in medical
education remain constant, not only medical students but also transfer students should be “better”

on average, i.e., have lower non-completion rates.

Applying a difference-in-differences estimation, the results demonstrate no effect of the aptitude
test on study completion for female transfer students from the medical sciences. For male transfer
students, the results are more ambiguous, as the assumptions of the difference-in-difference
estimations are violated. Extrapolating a linear trend suggests that non-completion rates for male
transfer students decreased. The results reveal that the magnitude of the decrease in non-
completion rates in the medical sciences cannot be entirely attributed to higher achieving students
being selected by the test but is also a consequence of reduced standards in medical schools.
Therefore, this paper demonstrates that dropout rates are endogenous and that not accounting for

this endogeneity masks the true effect of the admission process on university dropout rates.

The remainder of this paper is structured as follows. Section 2 summarizes the literature on aptitude
tests and derives testable hypotheses. Section 3 describes the aptitude test in German-speaking
Swiss medical schools. Section 4 presents the data. Section 5 outlines the empirical strategy. Section

6 presents the results. Section 7 concludes the paper.

2. Background

Admissions procedures seek to choose those students among all applicants with the highest
propensity to graduate within a given timeframe. A large body of literature shows that academic
preparedness or prior educational achievement is a good predictor of performance and dropout
probability at the university level in both medical schools (e.g., Arulampalam et al., 2004, 2007 and a
literature review, Dhyrberg O’neill et al., 2011) and other subject areas (e.g., Bound et al., 2010;
Hailikari and Nevgi, 2010; Araque et al., 2009; Lassibille and Gomez, 2009; Di Pietro and Cutillo, 2008;
Johnes and McNabb, 2004; Smith and Naylor, 2001). Hence, academic preparedness or academic
ability is positively correlated with completion probability. Therefore, most universities base their
admissions on academic preparedness measured by standardized grades (pre-university
performance) or tests. However, the literature also reports the use of a large variety of other
selection criteria such as personal characteristics or non-cognitive abilities. Medical schools, for

example, employ for their selection criteria such as an applicant’s pre-admission performance in



school, interviews, written submissions, letters of reference, standardized aptitude tests or a
combination of these instruments (e.g., Salvatori, 2001; McGaghie, 2002). In addition, other faculties
- particularly in the US but also in Europe - often base their admissions decisions (among other
criteria) on standardized tests (for a recent overview, see, for example, Zwick, 2010). Although all
applied admission tools aim to identify the best students (i.e., students who perform well and
graduate within a given timeframe), selection criteria differ among countries, universities and even
faculties (see, for example, Parry et al. 2006 for England, Donnon et al., 2007 for North America,
Wilkinson et al. 2008 for Australia, Urlings-Strop et al. 2009 for the Netherlands, Kraft et al. 2013 or
Reibnegger et al., 2010, 2011 for Austria). As such selection processes are widespread, the question
of whether these processes really select the most qualified students is important from a societal and

personal point of view.

Assessments of the validity of these admission procedures can be grouped into two categories. The
first category presents correlations between test results from entry tests and academic performance
after admission and analyzes whether aptitude tests provide additional information to pre-university
performance. The second category compares different admission strategies. In an experimental
setting, Urlings-Strop et al. (2009) compare two admission procedures applied at the same time in a
medical school in the Netherlands. At the observed university, students with pre-university grades in
the top quintile have unrestricted access to the program. For the remaining applicants, two different
admission procedures were applied. The first procedure (control group) selects students based on a
lottery weighted for pre-university educational performance. The second procedure (treatment
group) selects students based on a cognitive and non-cognitive assessment. The results demonstrate
that the students selected by the cognitive and non-cognitive test had a lower risk of dropping out
than the lottery-admitted students. However, the authors find no differences in performance in the
first examination between the two groups. These results show that there are other factors or
personal characteristics, such as willingness to graduate from higher education or stamina, that
reduce the risk of dropping out but have no direct effect on performance in the first examinations.
Similarly, a study conducted by O’Neill et al. (2011) demonstrates for the medical school at the
University of Southern Denmark that students selected by a non-grade-based admission test had a
lower risk of dropping out from medical school than students selected based on their pre-university
education grades. The advantage of these studies is that the potential endogeneity of medical
dropout rates does not bias the results, as they compare two different admission procedures
implemented at the same time. Both groups face the same standards in medical examinations.
Furthermore, as lecturers do not know through which process individual students were selected,

they do not have different expectations for their performance.



Most similar to the analysis in this paper are three empirical assessments (Reibnegger et al., 2010,
2011; Kraft et al., 2013) exploiting the introduction of an aptitude test in medical schools in Austria.
In 2005, Austria restricted the number of newly admitted students in each of the three medical
schools. The number of applicants greatly exceeded the available places before the introduction of
the test. Therefore, to fill the positions with the students most likely to succeed, the three medical
schools implemented an admission test.2 The admission test allowed the universities to reduce the
intake of new students dramatically. The University of Graz established a knowledge test focusing on
secondary-school knowledge in the natural sciences (Reibnegger et al., 2010, 2011), while the
universities of Innsbruck and Vienna implemented the Swiss aptitude test utilized in German-
speaking Swiss medical schools since 1998 (Kraft et al., 2013). For the University of Graz, Reibnegger
et al. (2010, 2011) showed that the probability of completing the first year within the scheduled
timeframe increased and the dropout rate decreased dramatically after the introduction of the
admission test. The composition of the students changed significantly after the introduction of the
test. For example, women accounted for approximately 60 percent of medical students before the
introduction of the test, while the share of men and women was almost equal after the introduction
of the test. Women had higher withdrawal probabilities before the test, whereas no significant
gender differences were detected after the test. For Innsbruck Medical University, Kraft et al. (2013)
demonstrate that in the period after the introduction of the test, the number of students taking and
passing the first-year exams increased. In the third year of the exam, the share of students taking the
exam increased; however, passing rates conditional on having passed the first-year exams did not
increase. Furthermore, the number of dropouts decreased significantly after the introduction of the
test. In line with the results from the University of Graz, the test at the University of Innsbruck was
more selective for women, and dropout rates were significantly higher for female students under
open admission but did not differ after the implementation of the test. Although the authors of the
Austrian studies interpret their results as a causal effect of the test, choosing the best among all
applicants, we question this conclusion. In the medical sciences, the number of available places after
the pre-clinical phase is generally set by the number of clinical places, and society also expects
medical faculties to “produce” a certain number of medical doctors. It is therefore very likely that
after the introduction of the test, faculties adapted their selection standards in the courses to the
reduced number of incoming students and aimed to fill most of the clinical places somewhat
independently of the true ability of the students. Furthermore, lecturers may expect the selected

students to be better, and the institution might put some pressure on professors who do not reduce

2 1n the 2005/2006 academic year, the universities employed a preliminary admission tool. The definitive
admission tests were only introduced in the 2006/2007 academic year.



failure rates on their exams. Decreasing dropout rates are then a self-fulfilling prophecy rather than a

result of higher student quality.

This paper contributes to this literature by providing evidence that there is a serious endogeneity
problem when simply comparing the student performance in a period of open admissions with the
performance in a period of aptitude-test-based admissions. We argue theoretically that comparing
dropout rates (or other performance measures) before and after the introduction of an aptitude test
does not reveal a causal effect of the quality of the test and we provide empirical evidence that — for

the case of Swiss medical schools — indeed standards in medical schools are endogenous.

To identify this endogeneity problem, this analysis refers to dropouts from medical schools. Dropouts
from medical schools have two options: they can entirely leave the tertiary education system (formal
dropouts) or transfer to another university subject area (transfer students). In this work, the sum of
transfer students and formal dropouts is referred to as “all dropouts from medical school”. As the
data provide no other information about educational performance, we utilize the graduation
probability (in another subject area) of transfer students from medical schools to measure the

average academic performance of medical dropouts.

Figure 1 presents four theoretical cases of how the admission test could affect dropout rates in

medical schools and the study success of transfer students from medical schools.

If the test denies access to medical school for students who are at risk of non-completion (the test is
selective, see Figure 1, (3) and (4)), then the graduation rates of medical students should increase
both if standards in medical schools persist (3) and decrease (4). For transfer students, consequently,
the dropout rate will decrease if standards in medical schools persist (3) and remain constant or
decrease if standards in medical schools decrease (4) depending on how much standards decrease
compared to the selectivity of the admission test.? If rejections in the admission procedure are
random (see Figure 1, (1) and (2)), dropout rates in medical schools will only decrease (2) if the
faculties adapt their standards or the quality of the medical education increases such that students of

a lower ability, who would have failed before the introduction of the test, will graduate.

In this case, the average academic ability and therefore graduation rates of the transfer students will

3 This is based on the assumptions that (1) the test did not affect the number of formal dropouts, which will be
considered in the estimations, and (2) selection in the medical sciences is not random but depends on
academic ability.



decrease (2). Therefore, finding evidence for a situation of decreasing dropout rates in medical
sciences in combination with non-decreasing dropout rates for transfer students suggests that
standards were adapted and dropout rates in medical schools are not a good measure for the quality

of the admission process.

Figure 1: Hypotheses
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Of course, not every single transfer student leaves the medical sciences for another subject area
because of low academic ability. There will be a small number of high-ability students who, for
example, cannot tolerate the sight of blood and therefore leave medical education. However, these
students should not bias our results, as the aptitude test does not test affinity toward becoming a
physician, and therefore, they exist both before and after the introduction of the test. Our
hypothesis is therefore that decreasing dropout rates after the introduction of a selective admission
procedure is no proof of the quality of the test as standards in tertiary education will be adapted to
the number of incoming students.

This paper contributes to the literature by addressing and circumventing the likely endogenous
dropout rate in medical schools and considering the possibility that medical faculties adapt their

standards.



3. Admission Test in Swiss Medical Schools

In the 1998/1999 academic year?, the Swiss German medical schools at Basel, Bern, Fribourg and
Zurich introduced a “numerus clausus”® that replaced the open admission policy.® Under open
admission, all students enrolled in the medical sciences were allowed to enter medical education.
However, as the number of clinical spaces was always limited, selection took place in the first- and
second-year examinations. After the introduction of the aptitude test in 1998, the number of
students entering medical schools was newly oriented toward educational capacities in each
university beginning in the first year of study and no longer toward the number of applicants. All
applicants for the medical sciences in the universities at Basel, Bern, Fribourg and Zurich must enroll
by the preceding February at the Rector’s Conference of Swiss Universities (CRUS). If the number of
applicants for medical schools exceeds the number of places by more than 120 percent, then an
admission test allocates the available places to the applicants.” Therefore, particularly in the year of
the introduction of the test, students intending to become a physician could not anticipate whether
they would have to take the test, as the decision of whether the test would be held was made 8
months before the start of the semester after preliminary enrollment, and no one had ever taken the
test before. After enrollment in February, applicants are invited to register for the test, which is held
in July. A certain number of students, although enrolled, usually do not register for the test. The
reasons for this are not known, but some students are most likely not yet sure about their field of
study and want to keep all possibilities open. After the high-stakes examination, the number of
university places is allocated to applicants as a function of their ranking on the test, the students’
preferences for a particular university and their canton of origin. Students with low test scores might
not be able to study in their preferred university or not be admitted at all. Students who are
admitted to a medical school must confirm their enroliment. If students withdraw before the
beginning of the semester, then their places are allocated to the next best student in the test
ranking. In 1998 and the following year, the admission test was a one-day assessment and consisted
of 9 subtests (for more details, see Haensgen and Spicher, 1998). The developers of the test describe
the test as a subject-specific aptitude test assessing the relevant abilities for succeeding in medical
education. It is not a knowledge test, instead testing the “ability to acquire new knowledge”
(Haensgen and Spicher, 2012, p. 6). The test does not measure aptitude for the profession of

physician. The skills examined in the sub-tests include sophisticated visual perception, basic

4 For convenience, we will henceforth refer to the academic year 1998/1999 as the year 1998.
5> Source: http://www.bag.admin.ch/themen/berufe/00408/00558/, 18.10.2013
6 Swiss universities have an open admission system for almost all subjects. High school graduation (Matura) is,
in most cases, the only prerequisite for entering the tertiary education system.
7 The decision of whether the test takes place is made by the Swiss University Conference. Since 1998, the test
has been held for human medicine every year. In veterinary medicine and dentistry, applications exceeded the
capacity only later on.
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understanding of medicine and natural sciences, spatial skills, quantitative problem solving,
concentration and precision, memory, reading comprehension and interpretation of diagrams and
tables (e.g., Haensgen and Spicher, 1998). Although examples are often taken from the medical or
natural sciences (for example, for reading comprehension), these skills and the ability to acquire new
knowledge are also required in most other subject areas in tertiary education. Therefore, if the test
measures aptitude for the medical sciences, it should also be an appropriate predictor for aptitude

for tertiary education in general.

Table 1 presents the number of entry students at the medical schools at Basel, Bern, Fribourg and
Zurich (human medicine), dropout rates®, rejected applicants and the total number of applicants
(entry students + rejections for 1998 to 2001) for the years 1995 to 2001. Between 1997 and 1998,
the number of applicants remained stable; however, the number of first-year students decreased by
83 persons. Of all applicants, 12 percent (81 applicants) were rejected in 1998, 8 percent in 1999, 3
percent in 2000 and 10 percent in 2001. The dropout rate decreased by approximately 8 percentage
points (from 37 percent to 29 percent) between 1997 and 1998, increased in 2000 and then
decreased again in 2001. Table 1 demonstrates that in the first year, the reduction in the dropout

rate reflects the selection during the admission procedure.

Table 1: Number of students, dropout rates and rejected applicants in medical schools

) Dropout ) ) Applicants
Year Number of first-year students? b Rejected applicants®
Rate Col. 2+4

1995 677 37%

1996 663 38%

1997 651 37%

1998 568 29% 81 649
1999 478 29% 42 520
2000 488 30% 14 502
2001 539 25% 58 597

Note: Universities Basel, Bern, Fribourg and Zurich

a Source: Swiss Federal Statistical Office using Swiss Higher Education Information System (SHEIS) data
b Source: Own calculations based on Swiss Higher Education Information System (SHEIS)

¢ Source: Haensgen und Spicher (2011)

In 1999 and 2000, the number of applicants for the medical sciences decreased; thus, fewer
applicants were rejected. As the number of total students in these universities in all other subject
areas did not decrease in this period, these figures suggest that the test had a deterring effect and

that part of the selection took place upon enrollment for the test. Cohorts leaving secondary schools

8 Defined as non-completion within 10 years. For a detailed definition, see section 4.
10



after 1998 were already aware that the test might take place. Therefore, although the test itself was
not very selective (only 42 individuals in 1999 and 14 in 2000 were rejected), the selection process as
a whole reduced the number of applicants and thus student enrollment. Men appeared to be more
strongly affected by this deterring effect. The selectivity of the test does not differ significantly
between male and female applicants (Haensgen and Spicher, 2001, p.103).° However, the share of
female applicants and women in the medical sciences increased substantially from 53 percent in
2000 to 60 percent in 2001, suggesting that fewer men enroll in the medical sciences because of
the admission procedure. Furthermore, the share of German-speaking male students in the medical
schools at Lausanne and Geneva, which lack an aptitude test, increased significantly by 5 percentage
points from 4 percent in 1994 to 9 percent in 2001, while the share of female German-speaking
students in these universities did not change. It is not clear whether selection through deterrence
excludes the same individuals from medical schools as selection by the test, and it is not within the
scope of this paper to separate these two selection processes. However, it seems reasonable that
lower-performing individuals anticipating failure would avoid the test. However, individuals with a
distaste for test situations might also not enroll in the test. Therefore, we henceforth assume that
there is no negative selection into the test, making sure that, on average, the pool of students
enrolling for the test does not have a lower probability of completing tertiary education than the
entry students before the introduction of the admission procedure. For 2001, Table 1 demonstrates
an increase in the number of study places and applicants. This is a result of the
“Doppelmaturitatsjahrgang”, two cohorts leaving secondary school in the same year because of a
reduction in secondary schooling by one year in the canton of Berne. As a reaction to this increase in
secondary school graduates, the University of Berne also increased the number of available places in

medical school.

In summary, the admission procedure was selective, and the observed decrease in non-completion
rates in the medical sciences suggests that the admission procedure based on an aptitude test was
successful. However, universities may have adapted their standards to ensure that the number of
study places remain filled, independent of students’ actual performance. We can therefore only
exclude the combination in Figure 1 that selection in the aptitude test was random and

simultaneously standards in medical examinations persisted (1).

° The share of initially admitted male students was higher than the same share of female students; however,
this difference is not statistically significant. Furthermore, men scored on average better on the test. However,
this difference in mean scores was not statistically significant in 1998, at the 10 percent level significant in
1999, and at the 5 percent level significant in 2000 and 2001 (Haensgen and Spicher, 1998, 1999, 2000, 2001).
10 An increase was also observed relative to the share of female students in all other subject areas that
exhibited increasing trends.
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4. Data

To analyze the effect of the introduction of the aptitude test on the dropout rate and standards in
medical schools, this assessment employs the database of students and graduates of the Swiss
Higher Education Information System (SHEIS). Universities must report information on all of their
students to the Swiss statistical office. These data provide information on program status and
progress as well as the socio-demographic information of each student at all Swiss universities. While
the survey includes the entire student population (no non-responses), it has the disadvantage that
the information on students is limited to the socio-demographic characteristics required for
enrollment in the university. For example, there is no information on parental education, socio-
economic background or grades. The analysis focuses on students in human medicine with a Swiss
university-entrance diploma. We exclude all students from the University of Fribourg, as this
university does not provide a full medical program. After finishing the first part of their program,
students from the University of Fribourg have to transfer to another university for the second half of
their studies.! This exclusion reduces the sample to students studying at the universities of Basel,

Bern and Zurich.

Table 2: Medical students 10 years after enroliment in medical school

Year of enrollment 1996 to 1997 1998 to 1999
Graduation in medical sciences 64.9% 74.0%
Graduation after transfer 11.4% 11.1%
Non-completion after transfer 10.5% 7.3%
Formal dropout 11.8% 6.1%
Still enrolled in medical school 1.7% 1.5%
Observations 1,189 908

Table 2 presents the situation of students in the universities of Basel, Bern and Zurich (test
universities) 10 years after entering tertiary education and starting their medical program in the time
period of either 1996 to 1997 or 1998 to 1999, before and after the introduction of the admission
test, henceforth defined as the pre- and post-treatment periods, respectively. The majority of

students (65 percent before and 74 percent after 1998) graduated within 10 years in the medical

11 Oversubscription is the lowest in this university, and individuals with poor test results might have to go to the
University of Fribourg instead of their preferred university. Consequently, some of them do not start their
medical studies and withdraw their applications. This allows individuals with lower test scores to enter the
medical sciences at the University of Fribourg. Therefore, selectivity of the test will on average be slightly

higher for the universities of Basel, Bern and Zurich.
12



sciences. Accordingly, the share of dropouts from medical schools decreased from 35 to 26 percent.

Henceforth, dropout is defined as non-completion within 10 years after entering tertiary education.?

More than 90 percent of students graduating in the medical sciences obtain their first degree within
8 years, and most dropouts leave medical school after the first or second year. Students leaving
medical school can either transfer to another study subject (transfer students) or directly leave
tertiary education (formal dropouts). Before the introduction of the test, 22 percent of all students
beginning study in the medical sciences transferred to another subject area. This share decreased to
18 percent after 1998. Approximately 70 percent of these transfer students withdrew from the
medical sciences within 2 years of entering medical school. They therefore still had 8 years to
graduate in the new subject area. More than half of the transfer students graduated from their new
subject area within 10 years after entering the tertiary education system. Non-completion after
transfer declined in the post-treatment period to 40 percent, a reduction of approximately 12
percentage points. Furthermore, Table 2 reveals a reduction in formal dropouts from 12 percent in
the pre-treatment period to 6 percent in the post-treatment period. Only less than 2 percent of
students were still enrolled in the medical sciences after 10 years without graduating. In summary,
focusing only on two pre- and post-treatment years, Table 2 demonstrates that the total increase in
the graduation rate in medical schools was at the expense of transfer students (-3.6 percentage

points) but more pronouncedly at the expense of formal dropouts (-5.7 percentage points).

Table 3 provides descriptive statistics for medical students just before and after the introduction of
the test for men and women separately, as the risk of dropping out of medical school differs for men
and women and the reaction to the implementation of such an admission procedure might vary by
gender. Furthermore, trends in dropout rates after transfer differ for male and female dropouts.
Table 3 demonstrates that the dropout rate for medical schools decreased by approximately 9
percentage points (-27 percent) and 10 percentage points (-24 percent) for men and women,
respectively; however, female students are still more likely to withdraw from the medical sciences.®
In contrast to the findings for Austria, the composition of students in terms of observables does not
change for either gender. One reason might be that the selectivity in Austria was higher than that in

Switzerland at that time; the test in the former admitted only a small share of applicants to medical

12 This variable is coded 0 if the first degree is obtained within 10 years and 1 otherwise. For the vast majority
of students in this sample, dropout is therefore defined as non-completion within 10 years after entering the
medical sciences. However, there is also a small share of students in the sample changing to medical education
from other subject areas. For these students, dropout is defined as non-completion within 10 years after
entering tertiary education.
13 The literature on medical dropout rates lacks a clear consensus about the effect of gender on dropout. For a
systematic review, see Dhyrberg O’neill et al. (2011).
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schools. The share of students with a high school degree in math and natural sciences did not
increase, suggesting that the test does not exclusively require knowledge in natural sciences (which
would select only students with good prior knowledge in that subject). The only exception is female
students from French- or Italian-speaking regions of Switzerland, the share of whom decreased from
7 to 5 percent (statistically significant at the 10 percent level). The share of female medical students
who attended high schools with a specialization in math and the natural sciences is significantly
lower than that the corresponding figure for males (which explains part of the higher dropout rates
for females). The total share of women increased from 50 to 53 percent in the observation period

(1996/1997 to 1998/1999) and climbed to 60 percent in 2000 and 2001.%*

Table 3: Descriptive statistics: Medical students in universities of Basel, Bern, Zurich

1996 to 1997 1998 to 1999
Men mean sd N mean sd N Difference
Dropout Medical School 0.33 047 594 0.24 0.43 428 -0.09***
Age 20.83 2.08 594 20.74 188 428 -0.09
University in Canton of origin 0.48 0.50 594 0.50 0.50 428 -0.02
French/Italian speaking Canton 0.09 0.28 594 0.07 0.26 428 -0.01
Swiss nationality 092 026 594 093 0.26 428 0.00
High school type
Ancient Greek, Latin 0.44 0.50 594 0.43 0.5 428 -0.01
Math & natural sciences 036 048 594 036 048 428 0.00
Other 0.2 0.4 594 0.21 041 428 0.01
Women mean sd N mean sd N Difference
Dropout Medical School 0.37 048 595 0.28 0.45 480 -0.10***
Age 208 246 595 20.8 2.74 480 0.00
University in Canton of origin 0.54 0.50 595 055 050 480 0.01
French/Italian speaking Canton 0.07 0.26 595 0.05 0.21 480 -0.03*
Swiss nationality 093 025 595 094 0.23 480 0.01
High school type
Ancient Greek, Latin 050 050 595 050 050 480 -0.00
Math & natural sciences 0.15 036 595 0.18 0.39 480 0.03
Other 034 048 595 032 047 480 -0.03

Note: Dropout is defined as non-completion within 10 years after entry into tertiary education
* p<0.1, ** p<0.05 ***, p<0.01

Dropouts from medical schools can either transfer to another subject area (transfer students) or
directly leaving the tertiary education system (formal dropouts). Descriptive statistics by gender for

all dropouts from medical schools (see Table Al in the Appendix) demonstrate that approximately

14 This increase is more pronounced than the average increase in female students in all other subject areas in
the universities at Basel, Bern and Zurich.
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two-thirds of former medical students who enrolled in 1996 or 1997 and dropped out from the
medical sciences did not complete tertiary education, either because they directly left the tertiary
education system or because they transferred but did not successfully complete their studies 10
years after the beginning of their studies. This share decreases from 67 to 56 and 65 to 54 percent
for male and female students, respectively. The formal dropout rate was higher for women (38
percent) than for men (30 percent) in the pre-treatment period and decreased to 25 percent in the
post-treatment period for both groups. These figures suggest that completion rates before and after
the test increased for different reasons for men than for women. The formal dropout rate decreased
for female medical students, while graduation rates for male transfer students increased. However,
we will show in section 6 that the formal dropout rate exhibits strong annual fluctuations and that
the dramatic decrease in the formal dropout rate for females is most likely a result of an outlier in
1998. Furthermore, the composition of dropouts in terms of characteristics for all dropouts (all
dropouts = transfer students and formal dropouts) did not change significantly before and after the

introduction of the admission procedure.

Table 4: Descriptive statistics: Male transfer students from medical sciences in universities of Basel, Bern, Zurich

1996 to 1997 1998 to 1999
Men mean sd N mean sd N Difference
Non-completion after transfer 0.52 0.5 128 0.41 0.5 73 -0.11
Age 21.2 1.99 128 21.23 221 73 0.03
University in Canton of origin 0.52 0.5 128 0.52 0.5 73 -0.00
French/Italian speaking Canton 0.06 024 128 0.11 031 73 0.05
Swiss nationality 0.88 0.32 128 0.88 033 73 -0.01
High school type
Ancient Greek or Latin 0.31 0.47 128 0.34 048 73 0.03
Math and natural sciences 0.34 047 128 0.40 049 73 0.06
Other 035 048 128 0.26 044 73 -0.09
Subject after transfer
Humanities and social sciences 0.20 040 128 0.14 035 73 -0.06
E;‘:\:‘I‘;Zt'::t?g: business 019 039 128 022 042 73 0.03
Law 0.16 0.36 128 0.16 037 73 0.01
Natural and exact sciences 0.20 0.40 128 0.22 042 73 0.02
Pharmacy and other medical sciences 020 040 128 015 036 73 -0.04
Other 0.07 0.26 128 0.11 031 73 0.04

Note: Transfer students are students originally studying in medical schools and then changing to another subject. Non-
completion is defined as non-completion within 10 years after entry into tertiary education. * p<0.1, ** p<0.05 ***, p<0.01

Table 4 and Table 5 present descriptive statistics for male and female transfer students (students
leaving medical school and transferring to another subject area). The reduction in non-completion

after transfer (non-completion after transfer is 1 if the student does not graduate in the new subject
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within 10 years after entering tertiary education and 0 otherwise) is more pronounced for men (21
percent, a reduction of 11 percentage points) than for women (14 percent, a reduction of 5
percentage points). However, this average reduction between 1996/1997 and 1998/1999 is not
statistically significant. Male transfer students enroll in various subject areas, while most female
transfer students enroll in the subject area “humanities and social sciences”. Transfer students do

not differ significantly in their characteristics before and after the introduction of the test.

Table 5: Descriptive statistics: Female transfer students from medical sciences in universities of Basel, Bern, Zurich

1996 to 1997 1998 to 1999
Women mean sd N mean sd N Difference
Non-completion after transfer 0.44 0.50 133 0.38 0.49 94 -0.05
Age 21.11  2.87 133 21.27 3.42 94 0.16
University in Canton of origin 0.55 050 133 0.52 0.50 94 -0.03
French/Italian speaking Canton 0.07 0.25 133 0.06 0.25 94 -0.00
Swiss nationality 0.94 0.24 133 0.96 0.20 94 0.02
High school type
Ancient Greek or Latin 0.45 0.50 133 0.49 0.50 94 0.04
Math and natural sciences 0.15 0.36 133 0.11 0.31 94 -0.04
Other 040 049 133 040 049 94 0.01
Subject after transfer
Humanities and social sciences 044 050 133 0.46 0.50 94 0.02
Economics and business administration 0.07 0.25 133 0.10 0.30 94 0.03
Law 0.13 034 133 0.15 0.36 94 0.02
Natural and exact sciences 0.15 0.36 133 0.13 0.34 94 -0.02
Pharmacy and other medical sciences 0.17 0.38 133 0.16 0.37 94 -0.01
Other 005 021 133 0.01 o0.10 94 -0.03

Note: Transfer students are students originally studying in medical schools and then changing to another subject. Non-
completion is defined as non-completion within 10 years after entry into tertiary education. * p<0.1, ** p<0.05 ***, p<0.01

5. Empirical Strategy

To identify the effect of the admission test on the student dropout rate, we could simply compare
the medical dropout rate for cohorts before and after the introduction of the admission procedure
controlled for student characteristics. The difference in the medical dropout rate would reflect the
causal effect of the admission test if the pre-treatment period served as a valid counterfactual for the

dropout rate after the treatment. However, several confounding factors exist, as follows.

First, students who would have postponed enrollment into higher education may have opted to
enter medical schools earlier if they anticipated the introduction of the test. If such individuals had a
higher risk of dropping out, then the results would be biased. Although the aptitude test was

introduced in 1997, it was not clear whether the admission test would be applied in 1998 or later.
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The test would only take place if the number of applicants in the February preceding the start of the
academic year in the fall exceeded 120 percent of the available study places. Therefore, students
could not anticipate with certainty whether the test would take place. Furthermore, the share of
students starting tertiary education directly after high school did not change in the pre- and post-
treatment periods for either gender. Finally, the dropout data do not exhibit a peak immediately
before the introduction of the test, providing reassurance that the cohort starting medical school in

the 1997/98 academic year was not subject to a severe negative selection of students.

The second potential bias may arise from the adjustment of standards in medical schools. Dropout
rates in the post-treatment period are only comparable to those in the pre-treatment period if the
standards at medical schools remained stable, i.e., individuals with the same academic ability had the
same propensity to fail in medical examinations before and after the test. However, it is possible that
the standards were adapted based on the number of new entrants rather than their quality (i.e., a
predetermined number of students will pass the exam). To circumvent this potential bias, we analyze
retention rates for all medical dropouts (including formal dropouts) and transfer students. Therefore,

we estimate the following linear probability model (LPM):*®

Y2 = a + pD; + X[y + v subject; + ¢ (1)

where Yl-d is one if the dropout student i withdraws directly or does not graduate after transferring
within 10 year after entering tertiary education and zero otherwise. For the separate analysis of
transfer students, the dependent variable is one if the transfer student does not graduate in the new
subject area within the pre-scheduled time and zero if he or she graduates within 10 years after
entering tertiary education.'® D; is one if the student entered university in 1998 or later and zero
otherwise. X are student characteristics, and subject; is the new subject area of the transfer student.
Transfer students transfer into very different subjects areas. It is therefore unlikely that institutional
changes or changes in standards in these other subject areas would bias the results. Dropout rates
are volatile and change from year to year; however, if the admission procedure selects better
students, the dropout rates should fluctuate on a lower level from 1998 onwards. To exclude the

possibility that the results are biased by these fluctuations, we compare the averages in 1996 and

15 As the dependent variable is Bernoulli, we could also estimate a probit or logit model. For all estimations, the
results were estimated using a probit model. However, the results remain stable, suggesting that the linear
model is a good approximation. Probit estimations for all results are available from the authors upon request.
16 The same equation will be estimated utilizing the share of formal dropouts (dependent variable equal to 1 if
a medical dropout student directly leaves tertiary education and 0 if he or she transfers to another subject
area). Including formal dropouts is important to account for the possibility that the test affected the behavior
after dropping out, e.g., changed the share of individuals directly leaving tertiary education.
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1997 with those in 1998 and 1999 (two-year averages) and the averages in the time periods 1994 to
1997 with those in 1998 to 2001 (four-year averages). p represents the causal effect of the admission

procedure on the university dropout rate if there are no underlying time trends.

The third confounding factor is time trends or unobservable time effects. There could be some
underlying trend or time effects, such as a strong increase or decrease in student quality or a change
in the opportunity costs of studying, biasing the results in equation 1. We address the problem of
trends by first assuming a linear time trend.?” In the second step, we apply a difference-in-differences
strategy. The difference-in-differences strategy compares the change in the attrition rate of all
medical dropouts and transfer students before and after the introduction of the admission test for
medical schools in universities subject to the test (German-speaking medical schools) with that in
universities that were not subject to such a test (French-speaking medical schools). German speaking
and French speaking medical schools should be comparable because they belong to the same Swiss
higher education system and serve the same labor market. This estimation strategy identifies the
causal effect of the introduction of the test under two assumptions. The first assumption is the
common trend assumption (Angrist and Pischke, 2009, p. 230). Under the assumption of common
trends (not levels), a deviation from the trend reflects a causal effect. Testing common trends is not
possible as the counterfactual situation in test universities without an admission test is never
observable. However, we will present trends for the pre-treatment period that support (reject) this
assumption. The second assumption is that the test does not affect selection into the two groups,
i.e., the admission test has no effect on the composition of the control group. Following Angrist and

Pischke (2009), we estimate the following equation:

Yiﬁt = a + foD; + pitestU, + B, D, - testU, + Xl-’uty + v subjectiy; + Eiur (2)

where Y4, is the non-completion of a dropout or transfer student i from German and French-
speaking medical schools u in the time period t (pre- or post-treatment). D; is a dummy with the
value of one in the post-treatment period (either 1998 to 1999 or 1998 to 2001) and zero otherwise
(1996 to 1997 or 1994 to 1997), and 8, denotes the year effect (pre-/post-treatment). testU,, is one
for German-speaking medical schools (with an aptitude test) and zero for the French-speaking
medical schools (with open admissions). Thus, f; captures the general difference in the level of
dropout rates between universities with and without aptitude tests for medical school. Under the

assumptions outlined above, [, is the causal effect of the introduction of the admission test on

17 Based on pre-treatment trends, we estimate equation 2 utilizing a longer time period and including a linear
time trend 6time
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university dropouts (for dropouts from medical schools and transfer students). Moreover, we
provide an additional model specification that employs more periods and includes a university-

specific time trend.

6. Results

6.1. Dropout rates in medical schools
Figure 2 shows the development of dropout rates from 1975 to 2001 in medical schools at the
universities of Bern, Basel and Zurich.!® As already presented in section 3, non-completion rates
declined sharply in 1998, the year of the introduction of the test, and remained at this lower level
thereafter. In the post-treatment period, the medical dropout rate decreased by approximately 8 to
9 percentage points, a statistically and economically significant decrease of approximately 26

percent.

Figure 2: Dropout rates from medical schools of Basel, Bern, and Zurich (moving averages)
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Estimations from a linear probability model (see Table A2 in the Appendix) confirm this decrease in

non-completion rates for the periods 1996 to 1999 and 1994 to 2001. Controlling for student

18 The figure consists of moving averages of the periods t-1, t and t+1. For 1975, 1997, 1998 and 2001, the
averages are calculated utilizing only the preceding or anteceding values
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characteristics only marginally changes the coefficient for dropouts, as the observable characteristics
before and after the introduction of the test remain similar. Students entering tertiary education at a
higher age have a higher risk of dropping out, which is in line with other empirical studies (e.g.,
Arulampalam et al., 2004 for medical students and Di Pietro and Cutillo, 2008; Lassibille and Gomez,
2009 in general). Furthermore, the medical school dropout rate is higher for students with a high
school background lacking a specialization in math and the natural sciences or ancient Greek or Latin,
which is in line with Arulampalam et al. (2004), who show that the previous subject studied and the
level of attainment therein affect completion rates in the medical sciences, and Arulampalam et al.
(2007), who find that good grades in the natural sciences reduce the probability of medical dropout.
We find no significant differences in the change in the medical dropout rates before and after the
test for men and women (interaction term in models 3 and 6 in Table 7), which is surprising because
if the test was perfectly selective regarding completion probability, then the dropout rates should
converge after the introduction of the test, as shown in the Austrian studies. However, as explained
before, a decrease in the medical school dropout rate need not imperatively demonstrate that the
admission procedure selects higher-achieving students. To circumvent the potential endogeneity of

medical dropouts, section 6.2 focuses on dropouts from medical schools.

6.2. Analysis of the dropouts from medical schools
As students dropping out from medical school have two options — directly leaving the tertiary
education system or transferring to another subject area — this section will present results for all

dropouts (formal dropouts and transfer students), formal dropouts and transfer students separately.

Figure 3 presents the non-completion rates for all male medical dropouts (dashed line with
triangles), that for male transfer students from the medical sciences (dashed-dotted line with circles)
and the development of the share of male formal dropouts for men by year of entry into tertiary
education from 1975 to 2001. The figure demonstrates that the share of formal dropouts remained
stable (with some variability) over time. Therefore, the non-completion rate of the total pool of
dropouts and that of transfer students generally evolve in parallel. From 1982 to 1985, the dropout
rate increased, after which the non-completion rates decreased along a constant linear trend. In
1998, the dropout rates declined again and remained at approximately 40 percent for transfer

students.

Figure 3 reveals that there is a negative time trend in dropout behavior of male medical students.
Therefore, comparing only a narrow pre- and post-treatment period without accounting for time

trends will probably lead to biased results.
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Figure 3: Medical dropouts, transfer students and formal dropouts, men
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Therefore we assume a linear trend from 1985 onwards for men. For this assumption, Table 6 shows
the results from the estimation of equation 1 including a time trend for men. The first two columns
refer to non-completion for all medical dropouts (the dependent variable is 0 if the dropout student
from medical school graduates after transfer within 10 years after entering tertiary education and 1 if
he or she leaves the tertiary education system directly or does not graduate after transferring within
10 years). Columns 3 and 4 exhibit the difference in the share of formal dropouts before and after
1998 (the dependent variable is 1 if a medical dropout is a formal dropout and 0 if he or she is a
transfer student), and the last two columns present the non-completion rates for transfer students
(the dependent variable is 1 if the transfer student does not complete tertiary education after
transferring to another subject area and 0 if he or she graduates after transferring within 10 years
after entering tertiary education). For men, non-completion rates in the post-treatment period of
1998 to 2001 decreased for all male medical dropouts by approximately 8 percentage points (model
2) points as a result of a decrease in the dropout rate for transfer students (models 5 and 6). Time
trends are significant for all dropout and transfer students. The results show no significant time trend

and no treatment effect for male formal dropouts.
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Table 6: All dropouts from medical schools, men

Non-completion: all Share of formal Non-completion: transfer
Dropouts Dropouts students
Post treatment -0.097 -0.082 -0.030 -0.021 -0.104 -0.116
(=1 from 1998 on) (0.050)* (0.050)* (0.046) (0.046) (0.060)* (0.056)**
Time -0.012 -0.012 -0.002 -0.003 -0.015 -0.011
(0.003)***  (0.003)*** (0.004) (0.004) (0.004)*** (0.004)**
University in Canton -0.011 -0.056 0.014
of origin (0.026) (0.027)** (0.033)
French or Italian 0.018 0.042 0.001
speaking Canton (0.050) (0.053) (0.065)
Swiss nationality -0.080 0.017 -0.105
(0.038)** (0.042) (0.049)**
High school type Reference category: math and natural sciences
Ancient Greek, Latin 0.002 -0.026 -0.009
(0.031) (0.031) (0.039)
Other 0.015 -0.016 -0.004
(0.032) (0.033) (0.041)
Age 0.020 0.015 0.026
(0.004)*** (0.004)*** (0.005)***
Subject after change Reference category: Humanities and social sciences
Economics and -0.048
business administration (0.049)
Law -0.109
(0.048)**
Natural and exact sciences -0.112
(0.047)**
Pharmacy and other -0.368
medical sciences (0.050)***
others -0.077
(0.070)
Constant 0.818 0.518 0.307 0.049 0.738 0.396
(0.027)***  (0.090)*** (0.030) (0.105) (0.036)*** (0.134)**
Observations 1,270 1,270 1,270 1,270 911 911
R? 0.027 0.06 0.002 0.021 0.036 0.132

Note: Results are from a LPM. Robust standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01. Men only. Columns 2,
4 and 6 controlled for university. All Columns for 1985 to 2001. Dep. Var: Non-completion for all dropouts (incl. formal
dropout) in models 1 & 2. Formal dropouts compared to all medical dropouts in models 3 & 4 and non-completion in new
subject for transfer students in models 5 & 6.

Non-completion is higher for students with a higher entry age; similarly, the probability of leaving
tertiary education increases with entry age. In comparison with the reference category “humanities

and social sciences”, male transfer students drop out less frequently in “law”, “natural and exact

sciences” and “pharmacy and other medical sciences”. Interacting the post-treatment dummy with
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covariates reveals no significant differences in the decline for the specialization in high school or

study subject at university after the introduction of the aptitude test.*®

Additional estimations (see Table A3 in the Appendix) employing year dummies instead of a dummy
for pre- and post-treatment periods and a test for structural beak in 1998 suggest a decrease of
approximately 10 percentage points per year. However, the estimates are not statistically significant.
This could also be a result of the relatively small number of observations for transfer students in each

year. Furthermore, we find no evidence for a structural break in 1998.

It is important to mention that the results depend crucially on the linear trend assumption. Assuming
a linear trend, the results suggest that completion rates for male transfer students increased after

the introduction of the test.

Figure 4: Medical dropouts, transfer students and formal dropouts, women
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For women, Figure 4 shows the non-completion rates for all female medical dropouts (dashed line
with triangles), that for female transfer students (dash-dotted line with circles) and the share of

formal dropouts. The dropout rates have decreased over time since 1975. However, there is a break

1% The results are available upon request.
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after the strong decline in 1986 and 1987. From 1988 onwards, the non-completion rates have
declined according to a linear trend for women. The variability in the share of formal dropouts is
high. The values vary around 35 percent, with a peak of 46 percent in 1985 and 23 percent in 1998.
The figure shows a decrease in non-completion and the share of formal dropouts between 1997 and

1998; however, the post-treatment years do not deviate strongly from the overall trend.

Table 7 shows the effect of the introduction of the test on non-completion rates for all female
dropouts from the medical sciences, that for female transfer students and the rate of formal
dropouts, assuming a linear trend from 1988 onwards. The linear trend is statistically significant for
all dropouts and transfer student, as expected from Figure 4. The results show a marginally
significant (at the 10 percent level) decrease in non-completion for all female dropouts (model 1) and
that the share of formal dropouts in the post-treatment period did not change significantly (models 3
and 4).2° The non-completion of transfer students also declined, albeit not statistically significantly, in
the post-treatment period (models 5 and 6). For female medical dropouts, we also find that entry age
increases the risk of non-completion of tertiary education. In comparison to the reference category
“humanities and social sciences”, female transfer students are less likely to drop out in “pharmacy

and other medical sciences”.

20 |f the post-treatment period were defined more narrowly, including only 1998 and 1999, the share of formal
dropouts would have decreased significantly (at the 10 percent level), and as a result, the non-completion of all
medical dropouts would have also decreased. However, this effect seems to be due to the strong variation in
formal dropouts. The non-completion rates of transfer students do not deviate from the results presented in
Table 11 when using a narrower post-treatment period.
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Table 7: Dropouts from medical schools, women

Non-completion:

Share of formal

Non-completion:

all Dropouts Dropouts transfer students
Post treatment -0.084 -0.073 -0.057 -0.05 -0.069 -0.080
(=1 from 1998 on) (0.049)* (0.048) (0.048) (0.048) (0.061) (0.058)
Time -0.013 -0.014 -0.001 -0.002 -0.02 -0.018
(0.005)** (0.005)*** (0.005) (0.005)  (0.007)***  (0.007)***
University in Canton 0.012 -0.016 0.020
of origin (0.027) (0.029) (0.034)
French or Italian -0.030 -0.030 -0.094
speaking Canton (0.055) (0.055) (0.069)
Swiss nationality -0.054 0.064 -0.112
(0.043) (0.046) (0.056)**
High school type Reference category: math and natural sciences
Ancient Greek, Latin 0.103 0.021 0.075
(0.046)** (0.044) (0.054)
Other 0.162 0.080 0.130
(0.046)*** (0.045)* (0.055)**
Age 0.019 0.008 0.025
(0.003)*** (0.004)* (0.005)***
Subject after change Reference category: Humanities and social sciences
Economics and -0.061
business administration (0.069)
Law -0.079
(0.049)
Natural and exact -0.076
sciences (0.054)
Pharmacy and other -0.399
medical sciences (0.043)***
others -0.396
(0.081)***
Constant 0.79 0.308 0.364 0.094 0.674 0.256
(0.032)*** (0.099)***  (0.035)*** (0.111)  (0.044)*** (0.139)*
Observations 1,293 1,293 1,293 1,293 845 845
R? 0.025 0.060 0.003 0.018 0.036 0.172

Note: Robust standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01. Columns 2, 4 and 6 controlled for university.
All Columns for 1988 to 2001. Dep. Var: Non-completion for all dropouts (incl. formal dropout) in models 1 & 2. Formal
dropouts compared to all medical dropout in models 3 & 4 and non-completion in new subject for transfer students in

models 5 & 6.

Similar to the estimations for men, the models do not explain dropout behavior very well, as

indicated by the low R-squared of the regression models. Employing an interaction of the post-
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treatment dummy with covariates shows no significant differences in the treatment effect for type of

high school or subject after change.?

Obviously, all of these results crucially depend on the trend assumptions. As a counterfactual
situation (the situation without the introduction of the test), these results assume an extrapolation
of the linear trend. However, completion rates could have evolved very differently after 1998
without the introduction of the admission test. To control for such time effects, we apply a

difference-indifferences strategy in the second step.

6.3. Difference-in-differences strategy
The difference-in-differences strategy requires a control group that is similar enough (in trends, not
in levels) to produce a reliable counterfactual situation for dropouts from the medical sciences. The
two crucial assumptions are common trends and the invariance of the composition of the control
group to the introduction of the test. Common trends cannot be tested; however, we will analyze
pre-treatment trends in support of the common trend assumption. This section first uses dropouts
from the medical schools in Lausanne and Geneva as a counterfactual. These medical schools have
no admission test. Again, all estimations will be provided separately for male and female students, as

section 6.2 revealed different trends for male and female dropout students.

Difference-in-differences with universities without admission tests

Figure 5 provides the moving averages of the non-completion rates for all male transfer students for

the medical schools at Basel, Bern and Zurich (test universities) and Lausanne and Geneva (no-test

universities).??

21 The results are available upon request.
22 The figure consists of moving averages for the periods t-1, t and t+1. For 1975, 1997, 1998 and 2001, the
averages are calculated utilizing only the preceding or anteceding values.
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Figure 5: Non-completion rates for transfer students: men (moving averages)
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Figure Al in the Appendix presents the same moving averages for non-completion rates for all male
dropouts. The figures show that non-completion rates do not develop similarly in the pre-treatment
period for either male transfer students or all male medical dropouts.?® Table A4 and Table A5 in the
Appendix show that the composition of all dropouts and of transfer students for men from the
medical schools in Lausanne and Geneva changed between 1996/1997 and 1998/1999. Similarly to
all male students entering the medical sciences in Lausanne and Geneva, the share of students from
German-speaking cantons increased for dropouts and transfers in the post-treatment period,
suggesting that more male students from German-speaking cantons choose French-speaking medical
schools after the implementation of the test. Therefore, and as the analysis of the pre-treatment
trends shows no parallel trends for males, the difference-in-differences strategy will most likely lead

to biased results for men.

For women, Figure 6 presents the development of non-completion rates for transfer students.?

23 An estimation of the dropout rate over time interacted with the test university can test for differences in
linear trends. This estimation does not reject the assumption of a similar linear trend in the time periods 1994
to 1997 and 1996 to 1997. However, the coefficients are rather high and equal 0.13 and 0.17 for transfer
students and all dropouts, respectively.
24 The figure consists of moving averages for the periods t-1, t and t+1. For 1975, 1997, 1998 and 2001, the
averages are calculated utilizing only the preceding or anteceding values.
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Figure A2 in the Appendix provides non-completion rates for all female dropouts. The figure shows
that since 1990, non-completion rates have followed a similar linear trend in universities with and
without an admission test. Furthermore, the descriptive statistics in Table A4 and Table A6 show no
differences or changes in observables between 1996/1997 and 1998/1999. Applying a difference-in-

differences strategy seems feasible for female medical dropouts and transfer students.

Figure 6: Non-completion rates for transfer students: Women (moving averages)
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A test of similar linear trend for female dropouts and transfer students between 1988 and 1997 in
the universities with and without an aptitude test reveal no differences in trends. The coefficients of
the interaction term test university x time trend are virtually zero and insignificant.? Therefore, we
assume that trends are similar for female dropouts and transfer students in German-speaking and
French- speaking medical schools and estimate the effect of the introduction of the admission test on

dropout behavior employing a difference-in-differences estimation.

Table 8 and Table 9 present the results of the difference-in-differences estimation for all female

medical dropouts and female transfer students, respectively. All coefficients are negative; however,

% The results will be provided upon request.
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the results demonstrate no significant effect of the introduction of the admission test on post-
treatment non-completion rates utilizing either the time period 1988 to 2001 (columns 5 to 7) or the
more narrow time periods of 1994 to 2001 (columns 1 and 2) and 1996 to 1999 (columns 3 and 4).
The changes in the non-completion rates for female dropouts and transfer students do not differ
significantly before and after the introduction of the test. This contradicts our hypothesis 2, which
proposes that dropout rates decrease in the case that the test predicts completion probability and
standards remain constant. If the test lacked the ability to predict completion probability at all,
medical dropout rates could only have decreased if standards in medical schools were adapted. This
would result in an increase in non-completion rates for medical dropouts and transfer students.
However, the results demonstrate that the non-completion rates neither increased nor decreased
significantly for women. This result indicates that two processes lead to these results. First, the
admission procedure, albeit perhaps not perfectly, predicted non-completion to some degree.
Second, universities reduced their standards because the test performed inadequately. The
reduction in the medical dropout rate is therefore not only a result of a better intake of students but

also of adapted standards (Figure 1, Hypothesis 4).

We additionally aimed to use transfer students from other subject areas as a control group.
Unfortunately, this control group did not reveal a similar pre-treatment trend, neither for men nor
for women. Furthermore, we attempted to create a synthetic control group following Abadie and

Gardeazabal (2003). Unfortunately, we were not able to create a comparable control group.
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Table 8: Difference-in-Differences estimation for all medical dropouts, women

1994 to 2001
(1)

(2)

1996 to 1999
(3) (4)

1988 to 2001
(5) (6)

(7)

Treatment: Post-treatment -0.054 -0.049 -0.033 -0.039 -0.047 -0.050 -0.070
x Test University (0.053) (0.052) (0.074) (0.073) (0.047) (0.046) (0.067)
Post-treatment -0.074 -0.072 -0.081 -0.073 -0.122 -0.116 -0.007
(=1 from 1998 on) (0.036)**  (0.036)** (0.049) (0.048)  (0.032)***  (0.032)*** (0.047)
Treatment Universities 0.075 0.006 0.079 -0.007 0.068 0.002 0.048
(BS, BE, ZH) (0.033)** (0.058) (0.047)* (0.084)  (0.022)*** (0.04) (0.080)
Controls
Age, nationality No Yes No Yes No Yes Yes
High school type No Yes No Yes No Yes Yes
University in Canton of origin No Yes No Yes No Yes Yes
Language region No Yes No Yes No Yes Yes
Medical school specific time No No No No No No Yes
trends
Constant 0.598 0.259 0.571 0.431 0.646 0.328 0.379
(0.024)***  (0.112)** (0.034)*** (0.174)** (0.017)***  (0.079)***  (0.098)***
Observations 1,461 1,461 755 755 2,416 2,416 2,416
R? 0.015 0.044 0.015 0.049 0.023 0.048 0.073

Note: Robust standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01. Results from a LPM. Columns 1 and 2 for 1994 to 2001, 3 and 4 for 1996 to
1999, and 5 to 7 for 1988 to 2001, for women. Dep. var: Non-completion for all dropouts (including formal dropout).

30



Table 9: Difference-in-Differences estimation for transfer students, women

1994 to 2001 1996 to 1999 1988 to 2001
(1) (2) (3) (4) (5) (6) (7)

Treatment: Post-treatment -0.055 -0.052 0.011 0.009 -0.047 -0.053 -0.069
x Test University (0.063) (0.061) (0.086) (0.085) (0.055) (0.054) (0.083)
Post-treatment -0.089 -0.089 -0.064 -0.067 -0.153 -0.143 -0.010
(=1 from 1998 on) (0.042)** (0.041)** (0.055) (0.053) (0.037)*** (0.037)***  (0.057)
Treatment Universities 0.152 0.082 0.12 0.021 0.144 0.072 -0.029
(BS, BE, ZH) (0.042)*** (0.067) (0.059)** (0.098) (0.030)*** (0.051) (0.112)
Controls
Age, nationality No Yes No Yes No Yes Yes
High school type No Yes No Yes No Yes Yes
University in Canton of origin No Yes No Yes No Yes Yes
Language region No Yes No Yes No Yes Yes
Medical school specific time No No No No No No Yes
trends
Constant 0.346 -0.039 0.316 0.062 0.41 -0.038 0.059

(0.030)*** (0.165) (0.040)***  (0.243) (0.023)*** (0.118) (0.134)
Observations 946 946 499 499 1,533 1,533 1,533
R? 0.035 0.072 0.023 0.068 0.047 0.087 0.105

Note: Robust standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01. Results from a LPM. Columns 1 and 2 for 1994 to 2001, 3 and 4 for 1996 to
1999, and 5 to 7 for 1988 to 2001, for women. Dep. var: Non-completion for transfer students.
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7. Conclusion

This paper analyzes whether student performance before and after the introduction of an admission
procedure is a reliable measure of the quality of the admission process, exploiting the introduction of
an aptitude test in Swiss medical schools in 1998. The admission test was introduced because the
number of applicants in the medical sciences exceeded the number of study places in the preceding
years. The aim of the admission test is to select students with a high probability of graduating within
the scheduled timeframe and performing well in their educational career. Therefore, if the test really
measures aptitude, dropout rates in the medical sciences would decrease after the introduction of
the test. In fact, the dropout rates in medical sciences decreased by approximately 25 percent after
1998. However, this strong reduction does not prove that the quality of entry students increased.
Medical schools might have to some extent adapted their standards to fill clinical spaces or in
expectation that the students selected by the test were better. Therefore, non-completion rates in
medical schools are endogenous. To circumvent the endogeneity problem of standards in medical
schools, this paper further analyzes the completion rates of dropouts from medical schools. The
admission test introduced in Switzerland is an aptitude test measuring whether a student has the
ability and the qualifications to perform well in higher education. Although the test was developed
for the medical sciences, most skills tested are general skills, such as reading comprehension, a skill
that is also needed in other subject areas in higher education. Therefore, if standards in the medical
sciences remain stable and the admission procedure rejects at-risk students, then the non-
completion rates of transfer students from the medical sciences should decrease as well. The results
show that non-completion rates for female dropouts and female transfer students did not
significantly decrease after the introduction of the test. A difference-in-differences approach
confirms these results. For men, the results are not as clear-cut, as no valid comparison group for a
difference-in-differences estimation exists. Extrapolating linear trends indicates that there is a
negative effect of the admission procedure on the non-completion of transfer students. However,
this result crucially depends on the assumption about the time trend. The pool of male transfer
students appears to be marginally better in terms of completing tertiary education in the post-
treatment period. Men appear to be more sensitive to the deterring effect.

The fact that the non-completion rates for transfer students from the medical sciences (and all
dropouts) did not increase after the introduction of the test shows that the strong decrease in
medical school dropout rates was not solely a result of adapted standards in medical schools. This
leads to the conclusion that standards in the medical sciences were adapted and are therefore at
least partly endogenous. This paper cannot determine the extent to which better student quality or

adapted standards account for the reduction in medical dropout rates. However, it shows that it is
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important to account for the endogeneity of dropout rates when assessing the effect of admission

processes on university dropout rates.
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Appendix

Table Al: Descriptive statistics: Dropouts from medical sciences in universities of Basel, Bern, Zurich

1996 to 1997 1998 to 1999
Men mean sd N mean sd N Difference
Non-completion rate 0.67 0.47 183 0.56 0.5 97 0.11*
Age 21.53 2.8 183 21.47 2.49 97 -0.06
University in Canton of origin 0.51 0.5 183 0.53 0.5 97 0.02
French/Italian speaking Canton 0.09 0.28 183 0.1 0.31 97 0.02
Swiss nationality 0.89 031 183 091 0.29 97 0.02
High school type
Ancient greek, latin 0.31 0.46 183 0.34 0.48 97 0.03
Math & natural sciences 0.36 048 183 0.38 0.49 97 0.03
Other 0.34 047 183 0.28 0.45 97 -0.06
Formal dropout 0.30 0.46 183 0.25 0.43 97 -0.05
Women mean sd N mean sd N Difference
Non-completion rate 0.65 0.48 214 0.54 0.5 125 -0.11%**
Age 21.27 3.06 214 2142 361 125 0.15
University in Canton of origin 0.56 0.5 214 0.55 0.5 125 -0.00
French/Italian speaking Canton 0.07 0.25 214 0.06 0.23 125 -0.01
Swiss nationality 094 0.23 214 0.96 0.2 125 0.02
High school type
Ancient greek, latin 0.43 0.5 214 0.46 0.5 125 0.04
Math & natural sciences 0.13 033 214 0.13 034 125 0.00
Other 0.45 0.5 214 0.41 0.49 125 -0.04
Formal dropout 0.38 0.49 214 0.25 0.43 125 -0.13**

Note: Dropout is defined as non-completion in any subject within 10 years after entry into tertiary education.

* p<0.1, ** p<0.05 ***, p<0.01
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Table A2: Dropout from medical schools

1996 to 1999
(1) (2) (3)

(4)

1994 to 2001
(5)

(6)

Post treatment -0.091 -0.088 -0.084 -0.091 -0.083 -0.074
(=1 from 1998 on) (0.020)***  (0.020)***  (0.027)***  (0.014)***  (0.014)***  (0.020)***
Female 0.029 0.033 0.032 0.038
(0.02 (0.027) (0.014)** (0.019)**
Post treatment -0.008 -0.015
x female (0.039) (0.028)
Age 0.034 0.034 0.027 0.027
(0.005)***  (0.005)*** (0.004)***  (0.004)***
High school type Reference category: math and natural sciences
Ancient Greek or Latin -0.026 -0.026 -0.001 -0.001
(0.024) (0.024) (0.017) (0.017)
Other 0.125 0.125 0.123 0.123
(0.029)***  (0.029)*** (0.020)***  (0.020)***
University in Canton 0.013 0.013 0.021 0.021
of origin (0.021) (0.021) (0.015) (0.015)
French or Italian 0.087 0.087 0.052 0.052
speaking Canton (0.042)** (0.042)** (0.031)* (0.031)*
Swiss nationality -0.007 -0.007 -0.091 -0.091
(0.038) (0.039) (0.030)***  (0.030)***
Medical school Reference category: University of Zurich
University of Basel 0.007 0.007 0.002 0.002
(0.024) (0.024) (0.017) (0.017)
University of Bern -0.051 -0.051 -0.023 -0.023
(0.024)** (0.024)** (0.017) (0.017)
Constant 0.351 -0.385 -0.386 0.357 -0.177 -0.180
(0.014)***  (0.110)***  (0.110)***  (0.010)*** (0.083)** (0.083)**
Observations 2,097 2,097 2,097 4,158 4,158 4,158
R? 0.009 0.066 0.066 0.009 0.052 0.052

Note: Coefficients from a linear probability model (LPM). Columns 1-3 for 1996 to 1999, columns 4-6 for 1994 to 2001.
Dep.var: Dropout from medical school equals 1 if medical student does not graduate in medical sciences within 10 year and
0 otherwise. Robust standard errors in parentheses. p<0.1, ** p<0.05 ***, p<0.01.
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Table A3: Non-completion of transfer students, men

(1) (2) (3) (4) (5) (6)

Post treatment -0.104 -0.116 -0.281 -0.430
(=1 from 1998 on) (0.060)* (0.056)** (0.640) (0.597)
Post treatment x Time 0.012 0.021
(0.042) (0.039)

Year Dummies
1998 -0.115 -0.129

(0.087) (0.083)
1999 -0.098 -0.125

(0.094) (0.088)
2000 -0.119 -0.124

(0.096) (0.092)
2001 -0.058 -0.046

(0.123) (0.110)
Time -0.015 -0.011 -0.015 -0.011 -0.015 -0.011

(0.004)***  (0.004)**  (0.005)*** (0.004)** (0.005)*** (0.004)**

Controls

University in Canton of origin No Yes No Yes No Yes
French/Italian speaking Canton No Yes No Yes No Yes
Nationality, age No Yes No Yes No Yes
High school type No Yes No Yes No Yes
Subject after transfer No Yes No Yes No Yes
Entry university No Yes No Yes No Yes
Constant 0.738 0.396 0.739 0.393 0.739 0.393

(0.036)***  (0.134)***  (0.036)***  (0.134)***  (0.036)*** (0.134)***

Observations 911 911 911 911 911 911
R? 0.036 0.132 0.036 0.133 0.036 0.132

Note: Results from a LPM. Robust standard errors in parentheses. * p<0.1, ** p<0.05 *** p<0.01. Men only. All Columns for 1985
to 2001. Dep. Var: Non-completion for transfer students.
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Table A4: Descriptive statistics: Dropouts from medical sciences in universities of Lausanne and Geneva

1996 to 1997 1998 to 1999
Men mean sd N mean sd N Difference
Non-Completion rate 0.54 0.5 126 0.56 0.5 111 0.02
Age 19.71 1.56 126 19.96 1.22 111 0.25
University in Canton of origin 0.79 0.41 126 0.62 049 111 -0.17%**
French/Italian speaking Canton 0.96 0.2 126 0.87 0.33 111 -0.09**
Swiss nationality 0.89 0.32 126 0.89 031 111 0.00
High school type
Ancient Greek or Latin 0.29 0.45 126 0.22 0.41 111 -0.07
Math & natural sciences 0.52 0.5 126 0.5 0.5 111 -0.02
Other 0.2 0.4 126 0.29 0.46 111 0.09
Formal dropout 0.27 0.45 126 0.22 0.41 111 -0.05
Women mean sd N mean sd N Difference
Non-Completion rate 0.57 0.5 212 0.49 0.5 204 -0.08
Age 19.67 1.52 212 19.67 1.77 204 -0.01
University in Canton of origin 0.71 0.46 212 0.73 0.45 204 0.02
French/Italian speaking Canton 0.94 0.23 212 0.96 0.19 204 0.02
Swiss nationality 0.86 0.34 212 0.88 0.33 204 0.01
High school type
Ancient Greek or Latin 0.38 0.49 212 0.32 0.47 204 -0.06
Math & natural sciences 0.27 0.44 212 0.32 0.47 204 0.05
Other 0.35 0.48 212 0.35 0.48 204 0.00
Formal dropout 0.37 0.48 212 0.32 0.47 204 -0.05

Non-completion is defined as non-completion in any subject within 10 years after entry into tertiary education *p<0.1, **

p<0.05 *** p<0.01

Table AS5: Descriptive statistics: Male transfer students from medical sciences in universities Lausanne and Geneva

1996 to 1997 1998 to 1999
Men mean sd N mean N Difference
Non-completion after transfer 0.37 0.49 92 0.44 87 0.08
Age 19.55 1.27 92 19.89 1.08 87 0.33*
University in Canton of origin 0.78 0.41 92 0.62 049 87 -0.16**
French/Italian speaking Canton 0.95 0.23 92 0.87 0.33 87 -0.07*
Swiss nationality 0.89 0.31 92 0.91 0.29 87 0.02
High school type
Ancient Greek or Latin 0.28 0.45 92 0.24 043 87 -0.04
Math & natural sciences 0.52 0.5 92 0.45 87 -0.07
Other 0.2 0.4 92 0.31 0.47 87 0.11*
Subject after transfer
Humanities and social sciences 0.29 0.46 92 0.38 0.49 87 0.09
Economics and business administration 0.27 0.45 92 0.09 0.29 87  -0.18%***
Law 0.07 0.25 92 0.08 0.27 87 0.15
Natural and exact sciences 0.22 0.41 92 0.24 043 87 0.02
Pharmacy and other medical sciences 0.07 0.25 92 0.11 0.32 87 0.05
Other 0.09 0.28 92 0.09 0.29 87 0.01

Transfer students are students originally studying in medical schools and then changing to another subject. Dropout is

defined as non-completion within 10 years after entry into tertiary education. * p<0.1, ** p<0.05 *** p<0.01.
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Table A6: Descriptive statistics: Female transfer students from medical sciences in universities of Lausanne and Geneva

1996 to 1997 1998 to 1999
Women mean sd N mean sd N Difference
Non-completion after transfer 0.32 0.47 133 0.25 0.44 139 -0.06
Age 19.69 1.59 133 19.65 148 139 -0.04
University in Canton of origin 0.74 0.44 133 0.74 0.44 139 0.00
French/Italian speaking Canton 0.95 0.21 133 0.96 0.2 139 0.00
Swiss nationality 0.9 0.3 133 0.88 0.33 139 -0.02
High school type
Ancient Greek or Latin 0.4 0.49 133 0.31 0.46 139 -0.09
Math & natural sciences 0.3 0.46 133 0.34 0.47 139 0.04
Other 0.3 0.46 133 0.35 0.48 139 0.05
Subject after transfer
Humanities and social sciences 0.6 0.49 133 0.55 0.5 139 -0.05
Economics and business 0.08 0.28 133 0.08 0.27 139 -0.00
administration
Law 0.07 0.25 133 0.1 0.3 139 0.03
Natural and exact sciences 0.19 0.39 133 0.17 0.38 139 -0.02
Pharmacy and other medical sciences  0.04 0.19 133 0.06 0.23 139 0.02
Other 0.02 0.15 133 0.04 0.2 139 0.02

Transfer students are students originally studying in medical schools and then changing to another subject. Dropout is

defined as non-completion within 10 years after entry into tertiary education. * p<0.1, ** p<0.05 *** p<0.01.
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Figure Al: Non-completion rates for all medical dropouts: men (moving averages)

c
.2
©
3
©n
3 ..
c
[e]
z < -
of)_ -
(\]_ -
T T T T T T
1975 1980 1985 1990 1995 2000
year
—a—— Test Universities — —® —- No Test Universities
Figure A2: Non-completion rates for all medical dropouts: Women (moving averages)
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