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DO UNIVERSITY POLICIES MATTER?

EFFECTS OF COURSE POLICIES ON PERFORMANCE

Philipp Beltz, Susanne Link, and Andreas Ostermaier*

Abstract

We benefit from the Bologna reform to show how course and program
policies affect academic achievement. We examine two similar programs
at the business school of a major European university, which were both
reformed. Time lags in the reforms allow us to estimate the difference in
the differences of student performance in a compulsory second-year course.
Performance fell as the impact of the course on the graduation certificate
decreased and the time until students received the certificate increased. More
students failed as they were allowed to resit the exam more often. Both
effects depend on ability. We conclude that program policies matter and

universities should be aware of their effects. (JEL: 121, 123, 128)

1 Introduction

Improving the academic achievement of students is a major concern of researchers
and policy makers alike. Research has identified several drivers of academic
performance, both individual and social, such as ability, family background, or

school resources (Hanushek, 2003). Performance also depends on effort, which,
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unlike ability or the family background, is both variable and susceptible to
incentives (Levitt et al., 2012). This makes effort a primary starting point for
improving academic achievement.

The Bologna Process offers us the opportunity to show that policies for
programs or courses affect performance and may serve as incentives.! Grading
is an example of such policies, which indeed include all sorts of prerequisites,
requirements, credit points, the number of resits students can take, and the
like. We use unique data from reforms of program policies at a major European
university to show that performance decreased when the impact of a course on the
(graduation) certificate decreased and the time until this certificate was awarded
to students increased. We also find that students who were allowed to resit exams
more often took this opportunity. However, students responded differently to the
new policies depending on their ability.

The course and program policies of some university are probably not the first
thing one would think of when talking about a process on the European level
which transformed entire systems of higher education. However, even the effects
of national and international reforms have their causes in individual behavior.
While we examine effects on a rather disaggregate level, our study may still help
understand the effects of the Bologna Process. Nonetheless, the Bologna Process
is not the focus of this study; instead, it is an occasion for us to investigate effects
which are steadily at work in universities but can more readily be observed under
the shock of the reforms that the Bologna Process launched.

To the best of our knowledge, we are first to study program and course
policies as incentives. By contrast, there is substantial research on monetary

incentives. Among secondary school students, monetary rewards were found to

L«program” refers to a set of courses—some compulsory, some elective—that students have
to take in order to earn a degree, like in an MBA program. By contrast, a “course” is a lecture,
tutorial, seminar, or a combination of those, for which one overall grade is reported.



increase test scores and other outcomes, such as completion rates (Angrist et al.,
2002, 2006; Kremer et al., 2009; Angrist and Lavy, 2009). Among university
students, there is evidence that merit-based scholarship programs and rewards
raise enrollment rates (Cornwell et al., 2006) and that continuation fees prompt
students to graduate within the scheduled time (Garibaldi et al., 2012). However,
some studies fail to find effects (e.g., Fryer, 2011), while others suggest that
design issues such as timing are crucial (Levitt et al., 2012). Leuven et al. (2010)
show that the effects of monetary rewards depend on ability, which we find for
course and program policies as well.

Our contribution is twofold. On the one hand, we offer first insights into an
unexplored field. We thus contribute to the burgeoning behavioralist literature
on education (Levitt et al., 2012). On the other hand, the effects of course
and program policies are highly relevant for universities and policy makers.
Universities must design policies when they set up courses or programs and should
be aware of their effects. If used properly, they may be effective and inexpensive
means to enhance performance. Moreover, although monetary rewards (e.g.,
reductions or refunds of tuition fees or scholarship programs) are widespread, there
are countries where education is free and these rewards are less relevant. Input-
based measures, such as reducing class sizes, which affect individual performance
indirectly, are as well costly and their (marginal) effectiveness is controversial
(e.g., Hoxby, 2000; Hanushek, 2003).2 It is therefore necessary and worthwhile to
examine course and program policies.

We consider the business school of the University of Munich, which offers two
similar programs, both of which were subject to reforms in the Bologna Process.

While the policies for the first program were changed as early as 2005, and again

2Recent research shows that academic achievement also depends on the composition of the
class (De Giorgi et al., 2012). However, from a practical viewpoint, the composition of classes
may be even harder to manipulate than their sizes, and certainly much harder than course and
program policies.



in 2008, the reform of the second program was delayed until 2010. We benefit
from this delay and use a difference-in-differences approach to estimate the effects
of the reform on performance in a second-year course, which is compulsory for
both programs. All students attend the same course, are taught by the same
instructors, use the same textbooks and teaching materials, and have a nearly
identical curriculum when they take the exam, which corroborates the common
trend assumption. Technically, we interpret the revisions of the policies as natural
experiments, where the students in the reformed program are the treatment
group, those in the other program, the control group.

The first reform in 2005 introduced a Bachelor program and thus doubled
the time until students received their first certificate and halved the impact of
the course considered on this certificate. The second reform in 2008 revised the
Bachelor program and allowed students to resit the exam more often. After the
reforms, performance decreased and the portion of students who failed increased.
However, students responded differently to the reforms depending on ability.
These results are robust to different specifications and tests. They hold when
we restrict our sample to groups of students that are less prone to selection
and match students along the vector of observable characteristics. We show
that students in the second program, conditional on age and time at university,
responded similarly to those in the first program when the same reforms applied
to them in 2010.

The remainder of this article is organized as follows: We first describe the
institutional setting and the reforms that we consider (Section 2). We then
predict how students would respond to the reforms (Section 3). We go on to
describe the data (Section 4) and present our identification strategy and the

empirical model (Section 5). We then report the baseline results for both reforms



along with the subgroup analyses (Sections 6) as well as the results of the tests
for robustness (Section 7). Finally, we conclude with a discussion of our findings

and their implications (Section 8).

2 Institutional Setting

In 1999, the education ministers of 29 European countries agreed in Bologna to
create the European Higher Education Area, which required them to harmonize
their national university systems. The so-called Bologna Process obliged German
universities, which up to that point did not distinguish between Bachelor and
Master degrees, to introduce sweeping reforms across their degree programs.
These reforms affected grading, credit points, number of resits, and similar
program and course policies. While the Bologna Process produced a host of
effects, it is those program and course policies we are interetested in.

The business school of the University of Munich offers undergraduate programs
in business administration and business education.® Students of both programs
are trained to take management positions, but the business education program
prepares them also to become teachers at vocational schools. The curricula
diverge therefore toward the end, while both programs are nearly identical at the
beginning. Until the Bologna reform, both programs were divided into two stages
or periods of study. Students received the Vordiplom certificate at the end of the
first period, and the Diplom certificate at the end of the second period, when
they graduated. Graduates were awarded a degree called Diplom. Table 1 gives

an overview of the first period of study, which is relevant for our investigation.

Insert Table 1 about here.

3The traditional German names are “Betriebswirtschaftslehre” for business administration
and “Wirtschaftspadagogik” for business education. We use “business education” rather than
the formal translation “Human Resource Education & Management” for convenience.



Program policies specify which courses students had to take and which exams
to pass in order to earn their certificates and thus their degree, as depicted in
Table 1. Both the Vordiplom and Diplom certificates reported an overall grade,
which averaged the grades students had obtained in the courses required for that
certificate and which we refer to as grade point average (GPA).* While there was
no Vordiplom degree, the Vordiplom certificate was a prerequisite to qualify for
the second period of study. The Vordiplom drew a line under the first period of
study as grades earned until then did not count toward the Diplom certificate.

The business administration program was adapted to the Bologna system in
two steps, which involved a major reform in 2005 and a minor reform in 2008.
In 2005, the four-year Diplom program was replaced with a three-year Bachelor
program.® Since then, the Bachelor certificate is the first and only certificate
that students receive upon completing their program. (They can still retrieve
transcripts of records at any time, but this was also possible before the Bachelor
program was introduced.) While the first three semesters of the Bachelor program
were nearly identical to the first three semesters of the Diplom program, their
completion was no longer marked by anything equivalent to the Vordiplom. In
contrast to the Diplom program, now all grades count toward the final Bachelor
GPA.

In 2008, the newly introduced Bachelor program was revised and, as a result,
the number of times that students were allowed to resit an exam was raised for
most courses. According to the 2005 policies, students in the Bachelor program
were allowed a maximum of three attempts for exams, like those in the Diplom

program. After the revision, students may now take exams as often as they want

4More precisely, German universities award usually grades ranging from 1.0 (excellent) to 4.0
(sufficient) as well as 5.0 (failed). The overall grade in the Vordiplom and Diplom certificates was
a weighted mean of the grades obtained in a number of courses. As German grades are numbers,
they are not translated into grade points. We use the common term GPA for convenience.

5In addition, a Master program and degree were introduced. Most of the courses to be taken
in the last year of the Diplom program became part of the new Master program.



as long as they graduate within three or at most four years, which adds up to a
maximum of eight attempts, as they can take the exam each semester. Students
who fail at their final attempt must not continue on this or a related program at
any university in Germany. Students thus realized early whether they had chosen
the right program.® In 2010 the business education program was reformed in one
single step, which combined both reforms of the business administration program.
The 2010 reform restored the situation before 2005, when the organization of
both programs was identical.

For our analysis, we interpret both reforms as natural experiments. Accord-
ingly, the reforms are the treatements. In either experiment, the students of
business administration form the treatment group, whereas those of business
education are the control group. Response to the treatments is observed in terms
of performance in the compulsory course on “production & organization,” which
students were advised to take in their third semesters according to 1. Both the

timeline of the reforms and the design of the experiments is depicted in Figure 1.

Insert Figure 1 about here.

3 Theoretical Predictions

3.1 Student Responses to Incentives

The reforms can be more easily assessed if we think of performance or academic
achievement as a function of family, peer, and school inputs as well as student
characteristics, such as ability (Hanushek, 1986, 2002). Research based on such
models has often focused on school resources, which translated into providing

institutions with more resources and especially into reducing class sizes (Hoxby,

5The limited number of resits helped screen out students who were not suitable for the
program of their choice. German universities charge little or no tuition fees so that students
might overuse their resources and drop out late otherwise.



2000). The success of this input-based approach is contestable (e.g., Hanushek,
1996, 2003; De Giorgi et al., 2012). Interest has therefore been growing in
incentives both for institutions and individuals involved in education, such as
accountability policies or competition (e.g., Besley and Ghatak, 2006; Bishop,
1997; Bishop and Wo6Bmann, 2004; Jiirges et al., 2005; Wo8mann, 2003). Monetary
incentives for students are an example of these incentives.

The purpose of incentives for students is to increase their effort and, as a result,
performance. There is evidence that effort drives academic achievement. For
example, the OECD’s Programme for International Student Assessment (PISA)
revealed that truancy and inattention, which indicate insufficient effort, correlate
with poor reading and mathematical skills (Bishop, 2004); conversely, attendance
was found to enhance performance (Bjorvatn and Tungodden, 2010; Durden and
Ellis, 1995). Likewise, in some studies the effects of monetary rewards could be
attributed to increased effort (Angrist et al., 2002, 2009). Although effort does
not necessarily translate into academic achievement (Fryer, 2011), the link is
on the whole intuitive. Accordingly, effort has been included in the inputs of
education production functions (e.g., Akerlof and Kranton, 2002; Bishop, 2004;
Bishop and Wémann, 2004).

Unlike other drivers of academic performance, such as ability or family
background, effort is variable, because students can choose how much effort they
make. Effort choices depend both on the individual and the situation, which
makes them susceptible to incentives. Learning can be experienced as rewarding
in itself, but it is also a means of obtaining other rewards, such as recognition
or the prospect of higher earnings. The motivation to learn may be intrinsic or
extrinsic. In either case, students choose the level of effort that maximizes their

expected net benefit, that is, the difference between the benefits and costs of



studying (Akerlof and Kranton, 2002), where the benefits consist of both intrinsic
and extrinsic rewards, while the costs may be monetary or non-monetary (e.g.,
tuition fees, but also time, strain, stress, etc.).

Students will respond to changes of the policies which alter their cost—benefit
ratio by adjusting their effort; in fact, unless they are exclusively driven by
intrinsic motivation, most modifications of the policies will shift their cost—benefit
ratio. This approach helps explain how students responded to the two reforms of

program and course policies.

3.2 The 2005 Reform: Introduction of the Bachelor Program

The major reform of the program in business administration in 2005 was the
replacement of the Diplom with the Bachelor degree and the abolition of the
Vordiplom. Ever since then, the Bachelor certificate is the first and only certificate
that students receive. This is critical because certificates are important rewards
of studying. They serve as a “signal” when students apply for jobs, scholarships,
or programs at other universities (Hanushek, 2002).

The effects of abolishing the Vordiplom were particularly hard to predict
because it was not a degree, but rather a milestone required to enter the second
period of study. On the one hand, one might argue that, being no discernible
reward, it did not motivate students anyway. Moreover, the grades earned until
the Vordiplom did not count toward the Diplom; according to this argument,
the reform might even have increased motivation for those early exams, because
grades would now count for the degree certificate. On the other hand, students
used their Vordiplom certificate much like a degree certificate. For example, they
presented it when they applied for jobs or at other universities.

As a matter of fact, the Vordiplom was therefore quite similar to a degree, and

its abolition affected students’ cost—benefit ratio for the course that we consider



in at least two ways. First, it doubled the time until their effort was rewarded,
because the Bachelor program takes three or at most even four years, whereas
the Vordiplom was regularly awarded after 1.5 and never later than after two
years. Second, the reform halved the impact of the grade on the GPA because
the courses that count for the Bachelor GPA are more than twice as many as
those that counted for the Vordiplom GPA.

Although studying may be intrinsically beneficial, benefits such as a better job
or higher lifetime earnings are obtained in the future, while students have to make
an effort and pay for the costs now. Students will therefore account for time and
discount the expected benefits when comparing them to the costs. In this vein,
it has been argued that monetary rewards for students might correct for overly
high discount rates (Angrist and Lavy, 2009), and there is also experimental
evidence that the timing of rewards matters (Levitt et al., 2012). The 2005
reform augmented the time lag between the cost and benefit of studying and thus
reduced the expected benefit. Consequently, we expect that students reduced
their effort and thus performance fell.

The second effect of the reform bears on the impact of the course on the
GPA, which is, for the Vordiplom like for the Bachelor certificate, the weighted
average of the grades obtained in courses. While the number of credit points
reflects the hours that a course requires, it also tells students how much the grade
affects their GPA. Students will probably prioritize courses which carry more
credit. However, they will not only consider the credit of one course relative to
others. Even a course with much credit has little impact if the number of courses
factored into the GPA is large, and the weight of each course is small. As a result,
students will put less effort into each course as the number of courses increases.

This response seems irrational at first glance, because it impairs the grade



obtained in the single courses and, by implication, the GPA. However, it is
intuitive from a motivational perspective. The reward that students receive—i.e.,
a high-class certificate or whatever this means for their future job or earnings—
depends on their performance in a number of exams, which in turn hinges on their
effort (and other factors). If the impact of a course is small, performance has less
impact on the outcome, and effort is less worthwhile. We therefore predict that,
because of this argument and the time lag, the 2005 reform decreased the effort

and thus performance of students.

3.3 The 2008 Reform: Revision of the Bachelor Program

The minor reform of the Bachelor program in 2008 increased the number of times
that students could resit the exam, shifting again their cost—benefit ratio. Before
the reform, they were allowed no more than three attempts, whereas they may
now resit the exam as often as they want provided that they graduate in three or
at most four years. As a result, the number of possible attempts was effectively
more than doubled.

When students do not have the chance to take an exam twice, the cost of
failing is prohibitive or, put differently, the benefit of succeeding is immense.
The cost was particularly high for the students that we consider because in
Germany students who failed had to leave their program and could not even go
to a different university to continue on it. As the number of attempts increases,
the cost of studying remains the same, but the benefit of succeeding decreases
for all attempts but the last.

This may have two effects, both of which compromise performance. On the
one hand, students may generally make less effort and prepare themselves worse
for their exam. On the other hand, as they must not resit the exam unless they

have failed, they may decide to submit blank exam sheets and fail deliberately,



so that they can take the exam again and improve. Students who decided to fail
either had not to answer at all or to cancel their answers. Like an overall decrease
in effort and performance, this implies that they scored lower, failed more often,
and took more attempts to pass the exam. However, unlike the overall decrease
in performance, which is probably not intentional, the submission of a blank
exam is obviously a choice. It is therefore important to distinguish both effects.

To summarize, we expect that the 2008 reform caused, in particular, the rate
of blank submission to increase and, in general, performance to decrease. We
expect that the decrease in performance resulted in lower test scores and a higher
rate of failure. While both effects were driven by the increase in blank submission,

we expect that they exceeded this effect after accounting for blank submission.

4 Data

We examine the effects of these reforms on performance in a course on “production
& organization” which is compulsory for students of business administration and
business education, no matter in which program. Students were advised to take
the course in their third semester at university (see Table 1). Contents are general
and the one-hour written exam tests both quantitative and verbal skills. The
course is the same for all students and it is offered every year. Since two teams of
instructors alternate, we consider only the courses and exams held by the same
team.

We collected data on the students who took the exam in 2006, 2008, 2010,
and 2012. The data were compiled from two sources. The office of the university
registrar collects personal data from students when they apply for admission,
such as age, gender, country of birth, or prior qualifications. The office of the

registrar of the business school keeps academic records and files exams. However,



academic records only report grades, whereas we wanted to rely on the more
finely partitioned test scores. We therefore retrieved the exams from the file
room and digitized the data on performance for each observation. To combine
information on performance and personal characteristics, we finally matched the
data from these sources.

The students of business administration who took the exam in 2006 were
enrolled in the Diplom program, those who took it in 2008, in the Bachelor
program, and those who took it in 2010, on the revised Bachelor program. The
students of business education, whether they took the exam in 2006, 2008, or
2010, were enrolled in the Diplom program. All students who took the exam in
2012 were in Bachelor programs, and the newly introduced Bachelor program
in business education corresponded to the revised Bachelor program in business
administration.

Few observations were discarded for different reasons. Two students in the
Diplom program took the exam only in 2008 rather than 2006, sixteen in the
Bachelor program, in 2010 rather than 2008. These students did not respond to
the reforms because they were in the “wrong” program and were therefore not
considered. Exchange students were excluded for the same reason. Moreover,
we discarded nine observations because information on the program was missing.
The remaining database totals nearly 1,600 observations

The outcome variables are test scores, the rates of failure, and the rate of blank
submission. In addition to test scores and the programs students were enrolled
in, our database contains information on demographic characteristics, namely
gender, age, and country of birth. It also contains information on the number of
semesters a student had officially been enrolled in his or her program when he or

she took the exam (“semester”) and on his or her secondary education certificate



(“high school GPA”). We miss information on age for 1% of the students and on
high school GPAs for 10%.

Test scores range from 0 to 120 points. High school GPAs were rescaled so
that higher numbers mean better grades, and range from 1.0 to 4.0.7 Exams
scoring ten points or less were defined as “blank” to indicate that the examinee
failed deliberately. Students who failed deliberately either did not answer at all
or cancel their answers before submitting. Nonetheless, students who scored only
slightly above zero were presumably sure enough that they would not pass or
they just forgot to cancel some of their answers. Summary statistics are reported

in Table 2.

Insert Table 2 about here.

Table 2 shows that in each year between 60 and 80 percent of the students
were enrolled in the business administration program, the rest in the business
education program. The mean test score varies considerably between the exams,
ranging from slightly above 60 in 2010 to around 80 in 2012. The rate of failure
was about 25 percent in 2006, but fell to about 15 percent in the following years.
The rate of blank submission rose strikingly from zero in 2006 to 6% in 2010
among students of business administration and remained above zero in 2012 for
both programs.

About half of the students of business administration and between 60 and
70% of those of business education were female. The proportion of students born
abroad ranged from 4 to 11% in business administration, from 0 to 3% in business
education. The high school GPAs were about 3.0 (“good”), with major increases

from 2008 to 2010 among business administration students, and from 2010 to

"Similar to grades at universities (see Footnote 4), high school GPAs range from 1.0 to 4.0
and 6.0, where grades worse than 4.0 mean that the student failed. Since students who failed at
high school must not enter universty, high school GPAs at university range from 1.0 to 4.0 and
it seemed convenient to just reverse the scale.



2012 among business education students. Most students took the exam in their
third semester at university, as they were advised (see Table 1), which is at about
the age of twenty-three in business administration, and twenty-four in business
education. Students of business education were on average older because many
of them received vocational training before entering university.

Students who enrolled in business education in 2012 were advised to take
the exam immediately in their first semester (see Table 1 again). The students
of business education were therefore on average younger and took the exam in
an earlier semester in 2012. However, this change in the composition of the
examinees from 2010 to 2012 affects only our tests for robustness, where we still

control for age and semesters.

5 Identification Strategy and Empirical Model

Both the 2005 and 2008 reforms of the program in business administration
can be understood as natural experiments, where the reforms are treatments;
the students of business administration, the treatment group; the students of
business education, the control group. Performance in the exams on “production
& organization” in 2008 measures how students responded to the 2005 reform, in
2010, how they responded to the 2008 reform (see Figure 1). The exam in 2012
is considered for robustness checks explained below.

We compare the difference in the performance of the treatment group before
and after each reform to the difference in the performance of the control group.
The difference-in-differences approach allows us to measure the effect of each
reform, because the reforms applied only to one program and, at the same time,
were the only major change between each couple of exams. We also compare

performance in 2010 and 2006 to measure the combined effect of both reforms



(i.e., the revised Bachelor program) and pool the data from 2006, 2008, and 2010
to measure the single effects of both reforms at once. The elements for the test of
our predictions are illustrated in Figure 1, those for the two tests for consistency

in Figure 2.

Insert Figure 2 about here.

To estimate the effects of the reforms, we run variants of the following model:

yi = a+ B1D; + BoT; + 6T; Dy X + &, (1)

where y; is student i’s performance (test score, rate of failure, or rate of blank
submission). The dummy variables D; and 7T; indicate student ¢’s program (1,
if business administration) and year of examination (1, if after the reform or
reforms). X; denotes a set of control variables, and ¢; an idiosyncratic error term.
The coefficient ¢ captures the effect of the reform; 1, the time-invariant effect
specific to the treatment group; (2, the time effect for the control group; v, the
effects of the control variables, namely gender, migration, high school GPA, age,
and semester.

We report estimates with and without the set of control variables. Our
baseline specification compares only treatment and control groups, but does not
account for any covariates. In order to correct for remaining differences between
the treatment and control group, we add control variables to the regression. As
a side effect, this reduces the residual variation and improves the precision of
our estimates. We first account for characteristics of the student, which are
determined before enrollment, namely gender, migrant status, and high school
GPA, before we include age and semester. Age and semester might be endogenous

and are therefore examined closely when testing for robustness.



The interpretation of § as a causal treatment effect rests on two identifying
assumptions. First, the trends in the performance of both groups would have
been parallel without treatment. Second, the treatment and control groups did
not change as a result of the treatment. Irrespective of tests for robustness, the
setting of the experiments gives us reason to believe that both assumptions were
met.

In support of the first assumption, the course and exam were the same for
students of both programs. Students attended the same classes, were taught by
the same instructor, and used the same materials and textbooks. The course is
general and requires both quantitative and verbal skill so that it is unlikely to
favor any group of students. Neither the instructor nor the contents changed
over time. All students wrote the same exam in the same room and at the same
date. Table 1 shows that, except for the reforms, curricula were nearly identical
for both programs until the exam, which translates into similar workloads and
priorities. Even the reforms did not affect the programs apart from the specific
interventions described. More generally, all students lived in the same city, shared
similar social environments, and had similar career opportunities.

The main concern about the second assumption is that students might have
preferred the well-known Diplom to the unfamiliar Bachelor program. However,
admission to the Diplom program was closed when the Bachelor program was
introduced. Even a different university was hardly an option because similar uni-
versities introduced Bachelor programs about the same time (e.g., the Humboldt
University of Berlin and the Goethe University of Frankfurt introduced the Bach-
elor in the winters of 2004 and 2005). It is also unlikely that students preferred
the old Diplom program in business education to the new Bachelor program in

business administration. While our research benefits from the similarity of both



programs, prospective students did not generally know about it and would not
easily switch to the other program.

The summary statistics give an idea of the similarity and comparability of
both groups of students. In particular, selection into one program or the other is
probably reflected in observable statistics. Table 2 reveals differences in observable
characteristics between the programs in 2006 already. However, these differences
do not pose a threat to identification as long as they remain constant over time.
Between 2006 and 2008, there is hardly any difference in the differences except
in age. Between 2008 and 2010, there is a remarkable increase in the spread
between high school GPAs. The changes between 2010 and 2012 do not affect
our proper tests, but our tests for robustness, and will be discussed below.

High school GPA is considered the most informative indicator of the overall
ability to study of German students (Trapmann et al., 2007). The enrollment
of probably abler students in business administration is surprising, because it is
contrary to then common concerns that students might avoid Bachelor and run
into Diplom programs. Moreover, the 2008 reform was minor and unlikely to be
perceived by prospective students. It would have attracted worse rather than
better students, if any. The increase in high school GPAs can therefore hardly
be taken to indicate self-selection. Nonetheless, it requires attention because it
might result in biased estimates.

In order to alleviate this threat, we control for high school GPA. Furthermore,
we show that our results hold in groups of students that are less prone to selection.
In particular, we restrict our sample to students who took the exam in their
third semester and students in the ninetieth percentile of the age distribution.
Furthermore, we match students along the full vector of observable characteristics

to make them more comparable. As an attempt to test the common trend



assumption, we show that, conditional on age and semester, students of business
education responded like their peers when the same reforms applied to them (see

Figure 2).

6 Results

6.1 Effects of the 2005 Reform

Main Effects

For the 2005 reform, we consider the 2006 and 2008 exams, that is, before and
after the reform came into effect and the Bachelor replaced the Diplom program
in business administration. More precisely, we compare the differences between
the test scores and rates of failure of students in both programs to test whether
the reform caused performance to decrease. The OLS regression estimates are
reported in Table 3. Estimates for the effect of the reform on the rate of blank
submission are not reported; Table 2 shows that the rate was zero for both years

and programs, and there is no significant effect, as expected.

Insert Table 3 about here.

From the left-hand side of Table 3 can be seen that the 2005 reform had
a significant negative effect on test scores. Specifically, the negative coefficient
reported for all students (Column 1) remains about the same in size and level
of significance if we restrict the regression to students without missing values
(Column 2) or introduce control variables. We first control for variables determined
before enrollment, namely gender, migrant status, and high school GPA, which
does not affect the coefficient of interest (Column 3). As we go on to control for
age and the number of semesters spent at university, the coefficient decreases,

because the difference in age between students of both programs increases over



time (Column 4). (The overall result does not change if age and semester are
included separately.)

The right-hand side of Table 3 reports the effect of the 2005 reform on the
rate of failure. As the reform causes test scores to decrease, it has a positive effect
on the rate of failure, which is barely significant for all observations, including
those with missing values (Column 5). If the regression is restricted to full
observations (Column 6) and predetermined student characteristics are accounted
for (Column 7), the standard error increases and the effect is no longer significant.
Moreover, when age and the number of semesters are controlled for, the coefficient
drops by about 0.04 (Column 8), because older students are more likely to fail
and, on average, the students of business education who took the exam in 2006
were older than those in 2008.

In summary, Table 3 shows that the 2005 reform had a significant negative
effect on test scores and a positive effect on the rate to fail of failure, which is

not statistically significant, though.

Heterogeneous Effects

Prior research suggests that the effect of incentives might be moderated by ability
(Leuven et al., 2010). To test for heterogeneous effects, we divide the students
who took the exam in 2006 and 2008 in terciles according to their high school
GPA. We then estimate the effects of the 2005 reform on test scores and the
rate of failure for poor, intermediate, and excellent students separately. Table 4

displays the results.®

Insert Table 4 about here.

8The results are very similar if the students are categorized in other ways, so as to obtain a
larger group of intermediate students. In particular, we ran the same tests for the first (low
ability), the second and third (intermediate ability), and fourth quartile (high ability).



The results suggest that the 2005 reform affected in particular intermediate
students. It caused both intermediate and excellent students to score lower
(Columns 3 and 5). The decrease in test scores translates into a significant
increase in the rate of failure of intermediate students (Column 4), whereas
the effect on the rate of failure is close to zero and not significant for excellent
students (Column 6). Among poor students, we observe the same pattern, but
the coeflicients are smaller. Neither the decrease in test scores nor the increase
in the rate of failure is statistically significant (Columns 1 and 2).

The differences between the groups are intuitive. Poor students are or feel
unable to perform better or worse as they make more or less effort. Since they
cannot control their performance and thus grade in the first place, it does not
matter to them how much impact their grade has on their GPA. Hence, they
hardly respond to the reform. By contrast, good students know that they can
influence their performance. Therefore they make less effort as the reform reduces
the impact of their performance. While this is true even for excellent students,
the decrease in test scores is too small to make them fail.

These results are consistent with the idea that ability and effort interact and
confirm the findings of Leuven et al. (2010). However, unlike Leuven et al., we
do not only distinguish between student with low and high ability, but single out
students with intermediate ability. This third category is particularly relevant
because the bulk of students are intermediate. Both public policies and university

policies (e.g., course and program policies) will probably focus on this group.



6.2 Effects of the 2008 Reform

Main Effects

The 2008 reform allowed students of business administration to resit the exam
more often if they failed. While students who took the exam in 2008 had three
attempts, those in 2010 had effectively eight. As a result, we expect students
to submit blank sheets. We use again a difference-in-differences model to assess
the effect of the 2008 reform on the rate of blank submission. The estimates are

listed in Table 5.

Insert Table 5 about here.

The results confirm that the rate of blank submission increased. The coefficient
and the standard error hardly vary, no matter whether all observations are
considered (Column 1), those with missing values are excluded (Column 2) or
student characteristics are accounted for (Columns 3 and 4). The effect of the
reform on the rate of blank submission is highly significant.

We also examine the effects of the reform on test scores and the rate of
failure. We argued above that the reform would have two effects, which should
be separated. We predicted that it caused performance to decrease in general, i.e.
in terms of test scores and the rate of failure, and that it led the rate of blank
submission to increase, as shown in Table 5. To test whether there is an effect on
performance beyond that on blank submission (which necessarily comes along
with a decrease in test scores), we control for blank submission. The estimates of
the effects are reported in Table 6. The effects are statistically not significant, no

matter the specification of the model.

Insert Table 6 about here.



In summary, the 2008 reform had the expected effect overall. It caused the rate
of blank submission to rise. However, it did not produce an effect on performance

over and above the increase in blank submission for the whole sample.

Heterogenous Effects

In 2008, students responded differently to the 2005 reform depending on ability.
Similarly, we expect heterogeneous effects of the 2008 reform. Again, we divide
students into poor, intermediate, and excellent students according to their high
school GPA and estimate the effects of the reform on performance for each tercile

separately. Table 7 lists the estimates.

Insert Table 7 about here.

The results show that ability actually moderated the responses. The effect of
the reform on the rates of blank submission is significant for intermediate and
excellent students and larger for the former than for the latter (Columns 4 and 7).
We observe even a significant negative effect on test scores among intermediate
students after controlling for blank submission (Column 5). By contrast, none of
the effects of the reform is significant for poor students.

The 2008 reform gave ill-prepared students who hoped to do better at a later
attempt the chance to submit a blank sheet. The outcomes are in line with
the argument that good students use this chance, possibly hoping to “improve”
when they would be resitting the exam. However, they also prepared themselves
worse as the cost of failing fell, which is reflected in the decrease of test scores of
intermediate students. By contrast, poor students were not susceptible to the
reform as they must submit always do their best and hope to pass.

In summary, we find again that intermediate students responded most strongly,

excellent students less, and poor students least. This pattern of heterogeneous



effects is similar to that of the 2005 reform.

Long-term Effects

The decrease in performance suggests that the 2008 reform caused the average
number of attempts to pass the exam to grow. As the number of attempts is
still limited by the maximum time to graduation of four years, it may even lead
students to drop out only on the verge of graduation and thus waste both social
and individual resources. It is therefore important to consider the long-term
effects of this reform.

An increase in the number of attempts might be beneficial if resits improve
students’ level of training and increase their likelihood of success. Thus, it
would at least help those students who finally pass and would have dropped out
otherwise. However, students may also lose motivation and perform even worse
as they retake the exam. Moreover, the number of exams to be taken at a time
increases as students procrastinate, which makes success even more unlikely. It
is therefore dubious whether students become more likely to succeed at later
attempts or whether they finally drop out.

We cannot fully explore this problem because we were unable to track the
students in our database and gather data on graduation and final grades. However,
Figure 3 shows that students at a higher attempt scored generally lower and were
more likely to fail. Obviously, there is adverse selection because students must not
resit the exam once they have passed and consequently only those students who
performed worst remain for the next attempt. The effects are therefore not only
driven by the additional workload and strain due to procrastination and differences
in motivation and effort, but also by differences in ability. Nevertheless, this

figure questions whether the higher number of resits does help students succeed.



Insert Figure 3 about here.

7 Robustness Tests

7.1 Tests for Consistency

The analyses of both reforms produced mainly two results. The 2005 reform
resulted in a decrease in test scores, while the 2008 reform caused the rate of
blank submission to increase. To check our results for robustness, we first test
whether they hold if both reforms are considered together.

We compared the exams in 2006 and 2008 to isolate the effect of the 2005
reform. Likewise, we compared those in 2008 and 2010 to assess the effect of the
2008 reform. As a first test for consistency, we compare the exams in 2006 and
2010. We thus estimate the combined effect of both reforms or, put differently, the
effect of the revised Bachelor program. In our difference-in-differences approach,
this effect is modeled as the interaction of the year (2010 compared to 2006) and

the program. The results are reported in Table 8.

Insert Table 8 about here.

The combined effects of both reforms are consistent with the single effects.
First, both reforms together cause test scores to drop significantly. The decrease
is not driven by blank submission, which is controlled for (Columns 1-3). The
coefficients are slightly larger than those for the 2005 reform alone (see Table 3).
Second, the reforms cause the rate of blank submission to increase significantly
(Columns 7-9). This effect is about the same size as that of the 2008 reform
alone (see Table 5).

As another test for consistency, we pool the data for 2006, 2008, and 2010 and

model interaction terms to separate the effects of both reforms in one regression.



More precisely, we let the program interact both with the year 2008 and 2010 to
capture the effects of the 2005 reform and the combined effect of both reforms.
The pattern of the effects reported in Table 9 is similar to that of the first

consistency test.

Insert Table 9 about here.

The effects of both the interaction term labeled “2005 reform” and that labeled
“both reforms” are negative and consistent (Columns 1-3). The negative effect of
the second term is consistent with the combined effect of the reforms exceeding
that of the 2005 reform alone (Table 8). The combined effect of both reforms on
the rate of blank submission is significant and positive, whereas the 2005 reform
does not have a significant effect (Columns 7-9). Again, this is consistent both
with the estimates of the isolated effects and the first test for consistency. The
increase in blank submission is due to the 2008 reform only (see Tables 5 and 8).

Unlike the 2005 reform, the 2008 reform is not modeled explicitly for Table 9.
It is reflected, though, in the differences between the coefficients on the 2005
reform and both reforms, which nearly equal the coeflicients reported in Tables 5
and 6. For example, the 2008 reform did not affect test scores and accordingly,
the differences in Columns 1-3 are minimal. Conversely, the 2005 reform did not
affect blank submission, and accordingly the coefficients in Columns 7-9 are close
to zero, while those for both reforms equal those in Table 5.

In summary, the results of both tests are consistent with those reported above
for the single reforms. We can both combine and separate the effects in pooled

data.



7.2 Specification Tests

The summary statstics in Table 2 reveal that students of both programs differed in
age, the number of semesters spent at university until the exam, and high school
GPA, and that the differences changed over time. While these characteristics
have significant effects when they are included as control variables, they do not
seem to drive the effects of the treatments or reforms that we measure (see in
Tables 3 and 5). Nonetheless, it is crucial that the treatment and control groups
are comparable to produce reliable estimates.

We therefore run our regressions on restricted subsamples that are more
comparable and match the treated to the most similar non-treated individuals in
terms of observable characteristics. As a first restriction, we exclude students
beyond the ninetieth percentile of the age distribution or aged more than 26 years,
because students of business education were on average older than their peers.
Second, we only consider students who took the exam in their third semester,
as recommended by the business school, excluding those who procrastinated or
rushed for some reason.

For matching, we estimate propensity scores based on gender, migrant status,
and high school GPA, which are predetermined before students enroll at university.
The results are depicted in Figure 4 for each exam. Then, we first match each
treated student with their nearest neighbor in terms of propensity scores within

a caliper of 0.04.°

Insert Figure 4 about here.

As we allow replacement, regression outcomes are weighted by the frequen-

cies non-treated observations are used as matches. Second, we perform kernel

9Smith and Todd (2005) note that it is difficult to know a reasonable caliper width a priori.
We follow Cochran and Rubin (1973) and set the caliper width to 0.2 standard deviations of the
estimated propensity score.



matching, which considers more matches but gives closer matches more weight.
Both times, treated individuals with a propensity score less than the minimum or

more than the maximum of the controls are dropped to ensure common support.

Insert Table 10 about here.

Table 10 reports the effect of the 2005 reform on test scores and the effect of
the 2008 reform on the rate of blank submission for observations restricted by
semester and age as well as for with nearest neighbor and kernel matching. As
can be seen from the left-hand side of the table, there is still a significant negative
effect of the 2005 reform on test scores. While the effect among third-semester
students in Column 1 is about one standard deviation larger, the coefficients in
Columns 2 to 4 are very similar to those in Table 3.

Likewise, the right-hand side of the table shows a significant positive effect
on the rate of blank submission. The size and significance of the coefficients
correspond to those in Table 5. Although we report the results while controlling
for student characteristics, these effects of both reforms are insensitive to the
controls. As in Table 3, the effect of the 2005 reform on the rate of failure is
positive but not significant.

Overall, the results presented in this table confirm our previous findings. The
estimates are similar to those for the whole sample, and the effects are the same.
As far as we can control for differences between the groups, as well as differences

in the differences, these are unlikely to drive the effects that we find.

7.3 Placebo Test

Our comparison of students of different programs relies on the assumption of a
common trend. We think that this assumption is reasonable because the policies

were very similar for both programs except for the reforms, and both groups of



students attended the same course, were taught by the same lecturers, and took
the same exam. However, since the office of the university registrar did not keep
records before 2004, we cannot test for a common trend before the reforms or
treatments. Instead, we benefit from a reform of the business education program
in 2010 to conduct another test of consistency.

In 2010, the business education program was reformed in a single step,
reiterating the 2005 and 2008 reforms of business administration. The 2010 reform
thus corresponds to the combination of the 2005 and 2008 reforms considered in
Subsection 7.1. It reestablished the original situation where the policies for both
programs were the same. As the 2010 reform took effect before 2012, we consider
the exams in 2006 and 2012. If both groups followed the same trend as they were
subject to the same reforms or treatments, we should find that the interaction
term of the year (2012 vs. 2006) and the program, which we label “placebo,” did
not affect performance significantly.

This test comes with a caveat. The last generation of students who enrolled
on business education before the exam in 2012 was advised to take the exam in
their first rather than third semester. As a result, students of business education
were on average younger and took the exam in a lower semester in 2012. Table 2
also reveals that the difference in age between students of both programs almost
disappeared in 2012, while there was now, unlike in 2006, a difference in semesters.
This shift would easily explain a break in the common trend. However, we should
not observe an effect of the placebo interaction term at least if we control for age

and semesters. The results of the test are reported in Table 11.

Insert Table 11 about here.

For blank submissions, the Placebo coefficient is close to zero and statistically

not significant in any specification (Columns 7-9), which is consistent with both



groups of students following the same trend before and after the increase in
the number of resits. For test scores, we observe a negative significant effect in
Columns 1 and 2, which translates into a positive, though not significant, effect
on the rate of failure (Columns 4 and 5). As age and semesters are included, the
effect decreases in magnitude and significance. That is, conditional on age and
semesters, we find no significant difference in students’ responses to the reforms
(Columns 3 and 6).

The test offers some support for the common trend assumption, as the placebo
effect is not significant if age and semesters are controlled for. Still, the test is
generally a weak substitute for a test on earlier data (which we do not have)
and particularly because the shifts in age and semesters prevent us from clearly
rejecting the placebo effect. One might argue that the decrease in test scores is
only temporary and limited to the first generation of Bachelor students, who were
confused and uncertain about the Bologna reform and the new Bachelor program.
It should be noted, though, that most students who took the exam in 2008 were
in the third semester, and thus were already familiar with the program and its
policies. Moreover, the negative effect persists after the 2008 reform (Tables 8
and 9), which itself did not affect test scores (Table 6), and is robust to several
specifications. It seems to be more than a restructuring effect.

In summary, the results the consistency and specification tests. It is impossible
to rule out that they are due to anything but the reforms. However, they seem

quite robust overall.

8 Discussion and Conclusions

How can the academic achievements of students be improved? This is a concern

shared by students, who strive for excellence in their education; universities,



which aim to satisfy this demand; and society in general, as human capital is a
driver of economic growth and wealth (Hanushek and W68mann, 2011). While
improvements remain desirable, the conventional input-based policies applied
to this end are costly and, because of diminishing returns, may be maxed out.
They are no longer an effective, let alone efficient means of improving student
performance (Hanushek, 2003). Class size reduction is a case in point (Hoxby,
2000). Research interest has therefore turned to incentives for universities,
faculties, and students. Incentives for students directly affect effort, which is an
essential input in the production of education (Bishop and Wé8mann, 2004).

Our analysis of two natural experiments has shown how students respond to
policies for university programs and courses. More specifically, we found that the
performance of students decreases as the time until they receive a certificate that
rewards the effort they have put into an exam increases; as the number of courses
increases and hence the perceived leverage that each course adds to their effort
decreases; as they are given more chances to fail, so to speak, which leads them to
feel that they are required to put less effort into each attempt. In particular, these
results imply that certificates are perceived as rewards or milestones, although it
should be noted that the interim certificate—the “ Vordiplom”—in this case was
very similar to a certificate that students receive when they graduate rather than
to a mere transcript of records.

The empirical finding that program and course policies can help create
incentives for students is the main contribution of this work. This is both
intuitive and in keeping with results from related research. Universities and
schools have long used incentives, the most evident example of which is grades,
and recent research has shown that students also respond to monetary rewards.

However, it did not necessarily follow from this research that program and course



policies function as incentives. Like grades and money, time, leverage, and (formal)
rewards are factors that can lead students to increase or decrease their effort.
In particular, students seem to respond to these incentives as one would expect
rational actors to do with the benefit of hindsight. (However, their response was
not so easy to predict because of the ambiguous role of the Vordiplom.) It is
noteworthy that responses differ depending on ability, which is neglected in most
empirical studies.

These findings imply that policies are not just a necessary part of program
implementation, but also offer universities a means of guiding the efforts that
students put into their degrees and of fostering their academic performance.
For instance, credit points reflect the time and effort students are expected
to spend on a course, but also the importance that the university attributes
to it and that the university expects students to give it; similarly, certificates
document the academic achievements of students, but are also milestones in their
studies. Policies are incentives available to every university; they are effective
because students respond to them; they are efficient because they are generally
inexpensive and promise especially great “returns.” Most importantly, policies
function as incentives irrespective of universities’ intentions. Universities should
therefore use them carefully and strategically.

Our study has several limitations, mainly due to the design of the natural
experiments and which future research could address. In the first experiment,
the performance of students was expected to decrease for two reasons: the delay
in rewarding student effort, and the reduced leverage of exams on the GPA. Our
experimental design did not allow us to separate these two effects. Hence, it
cannot be seen from the data which effect accounts for how much of the decrease

in performance and whether the two effects interact. For instance, one effect



may be much more important than the other. It is equally possible that the two
effects reinforce or suppress each other. This problem is both intriguing from a
scientific viewpoint and practically relevant to universities.

A peculiarity—and potential limitation—of this study is that it was conducted
among students of business programs, who are trained to understand and design
incentives. It is possible that they respond more strongly than those of other
programs, which would lead us to overestimate the effects of the reforms. At
the same time, students familiar with theories of motivation may be aware that,
as the leverage of a given course decreases, the effort put into that course also
decreases, and that if the leverage of all courses is reduced, this will clearly result
in a lower GPA. If they anticipate this problem and react accordingly, it is equally
possible that we may have underestimated the effect of the first reform. For
that reason, similar experiments should be conducted among different student
populations.

Finally, future research may extend on this study by exploring longitudinal
data. The negative effects that we observed may partly be due to indirect or
side-effects, such as confusion or even hostile attitudes toward the reforms among
students. Moreover, as argued above, more resits may prevent students from
realizing early that the program does not suit them, and thus cause them to drop
out too late to embark on a different program. In support of this worry, we found
that students who fail one or two attempts are even less likely to succeed at their
second or third attempt. However, it is not clear whether an individual student
still has a better chance to graduate. More resits might have training effects
and might benefit students who would drop out otherwise. Anyway, this is an
important issue both for universities and students and deserves further attention.

In conclusion, program and course policies as incentives in higher education



are an exciting field of research both from a theoretical and a practical perspective.
The Bologna reform offered a unique chance to explore this topic in a specific
university setting. The valuable data that this reform has produced may help to

shed light on many aspects of higher education.
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2005 BA reform 2008 BA reform 2010 BE reform

takes effect takes effect takes effect

(Treatment 1) (Treatment 2)
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2006 exam 2008 exam 2008 exam 2012 exam
(Observation 1) (Observation 2) (Observation 3) (Observation 4)
N A J/
Y Y
Effect of Effect of
2005 BA reform 2008 BA reform
(Experiment 1) (Experiment 2)

FiGUrReE 1. Timeline of the Reforms. In the Bologna Process, the business school of the
University of Munich reformed the policies for its programs in business administration (BA)
and business eduction (BE). Business administration was reformed first in two steps (2005,
2008), business education with a dealy in one step (2010).

The 2005 reform replaced the traditional Diplom with a Bachelor program. The 2008
reform revised this newly introduced Bachelor program. The 2010 reform of the program in
business education reestablished the original situation, where the same policies applied to
both programs.

We interpret the 2005 and 2008 reforms as natural experiments, where the students of
business administration are the treatment group, those of business education, the control
group. Our experimental interpretations of the events appear in parentheses. The 2010 reform
is considered for robustness tests.

2005 BA reform 2008 BA reform 2010 BE reform
takes effect takes effect takes effect
(Treatment 1) (Treatment 2)

! ! ! ! ! ! ! .
T T T T T T T ~

2006 exam 2008 exam 2008 exam 2012 exam
(Observation 1) (Observation 2) (Observation 3) (Observation 4)

N J
Y

Consistency test

N

Y
Placebo test

FIGURE 2. Robustness Checks. The students of business administration (BA) who took the
exam in 2006 were enrolled in the Diplom program; in 2008, in the Bachelor program; in 2010,
in the revised Bachelor program. Those of business education (BE) who took these exams
were in the Diplom program. In 2012, all students were in Bachelor programs.

Compared to the students who took the exam in 2006, those in 2010 responded as if subject
to a combination of the 2005 and 2008 reforms. When the data from 2006, 2008, and 2010 are
pooled, the effects of the 2005 and 2008 reforms, which were found separately, can also be
found in the pooled data. These results support consistency.

As a placebo test, 2012 is compared to 2006. The 2010 reform of business education
combined the 2005 and 2008 reforms of business administration and restored the orgininal
situation, where both programs were nearly identical until the third semester. There is no
longer a difference in the differences when accouting for age and semester.
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1. Attempt 2. Attempt 3. Attempt

‘ I Average Test Score W Rate of Failure ‘

FIGURE 3. Test scores and rate of failure by number of
attempts. Performance is lower for students who took the
exam more than once (test scores are lower on averge, the
rate of failure higher). Students who submitted blank exams
are not considered. They probably performed worse than
they could, and their results in the exam fail to reveal their
true potential.
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7
Propensity Score (Exam 2006)

I Untreated [ Treated: On support
[ Treated: Off support

T T T T
7 .8
Propensity Score (Exam 2008)

I Untreated [ Treated: On support
[ Treated: Off support

.6
Propensity Score (Exam 2010)

I Untreated [ Treated: On support
[ Treated: Off support

FIGURE 4. Estimated propensity scores by year of examination
after kernel matching, imposing common support. Students are
matched by gender, migrant status, and high school GPA to
estimate the propensity score.
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TABLE 5. Effect of the 2008 Reform on the Rate of Blank Submission.

(1) (2) (3) (4)
2008 reform 0.045*** 0.053*** 0.055*** 0.055***

(0.013) (0.014) (0.014) (0.014)
2010 —0.000*** 0.000™** —0.001 —0.001
(0.000) (0.000) (0.002) (0.002)
Bus. admin. 0.006 0.003 0.004 0.003
(0.004) (0.003) (0.005) (0.006)
Male —0.000 0.000
(0.011) (0.011)
Foreign 0.040 0.041
(0.032) (0.032)
HS GPA —0.014 —0.015
(0.013) (0.014)
Age —0.001
(0.001)
Semester 0.002
(0.003)
Constant 0.000*** —0.000*** 0.039 0.048
(0.000) (0.000) (0.036) (0.064)

Observations 842 768 768 768
R? 0.025 0.032 0.039 0.039

Notes: OLS regression estimates of the effects of the 2008 reform on the rate of blank submission. “2010” is
1 for students who took the exam in 2010, 0 for those who took it in 2008. “Business administration” is 1
for students of business administration, 0 for those of business education. “2008 reform” is 2010 X business
administration. Column 1 lists the estimates for all observations, including those with missing values. The
estimates in Columns 2—4 are based on full observations only. The control variables are included successively.
Robust standard errors in parentheses. Significance level: ***p < 0.01.
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