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Abstract 
 
Incentives are widely used to increase people’s effort and thus performance. While 

academic achievement depends heavily on effort, there is little empirical evidence on 

how students respond to incentives other than grades and monetary rewards. We draw 

on two natural experiments that occurred at a major European university and use the 

difference-in-differences approach to show how program and course policies affect the 

effort and performance of students. Our findings indicate that students perform worse 

(i) if their effort is rewarded belatedly, (ii) if their effort has little impact on their final 

grade, or (iii) if they may resit exams more often and thus less effort is required from them. 
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I. Introduction

Improving the academic performance of students is a major concern of researchers
and policy makers alike. There is a large body of literature on the drivers of educational
achievement, which mainly focuses on the role and importance of institutional resources
(Hanushek, 2003). Student characteristics, such as innate ability, were also recognized
as important determinants of student performance. However, there is little research on
student effort and the factors that influence it. This is surprising because it is common
knowledge that performance heavily depends on effort and there is no reason to believe
that academic performance is an exception. Unlike other drivers of academic performance,
including innate ability, effort is both variable and susceptible to incentives, which makes
it a primary starting point for leveraging the performance of students.

The purpose of this study is to show that the policies that universities, departments, or
instructors adopt when designing programs and individual courses can be used as incentives
for effort.1 Grading and tuition fees are examples of such policies, which, however, include
all sorts of prerequisites, requirements, credit points, the number of resits students can
take, and the like. We analyze unique data from two natural experiments which occurred
at the business school of a major European university. We offer evidence that students
perform worse as the time until their effort is rewarded increases; as the number of courses
they have to complete increases and the leverage each course offers to their effort decreases;
as they may resit exams more often and thus less effort is required from them. We also
found that students respond differently to university policies depending on their ability.
Like the grading system or the level of fees, the duration of a program and the number of
courses and resits are policy choices that universities can and must make. It is crucial
to understand for universities, students, and the whole society how these choices affect
student performance.

Grades and monetary rewards, such as exemptions from, or refunds of, tuition fees, are
particularly obvious examples of incentives in higher education. Both influence the effort
and thus performance of students. More specifically, among university students, monetary
rewards were found to increase performance, as measured in test scores and other outcomes
(Angrist et al., 2002, 2006; Kremer et al., 2009). Among secondary school students, there
is evidence that merit-based scholarship programs and rewards raise enrollment rates
(Cornwell et al., 2006) or success rates in exit exams required for enrollment (Angrist and
Lavy, 2009). There is also evidence that tuition fees might be used to prompt university
students to graduate at the scheduled time (Garibaldi et al., 2007; Leuven et al., 2010).
These and other studies also point to limits of monetary incentives or sometimes provide

1. We use the word “program” to refer 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, “course” refers to
a lecture, tutorial, seminar, or a combination of those, for which one overall grade is reported.
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mixed results (Gneezy and Rustichini, 2000; Fryer, 2011). Nevertheless, these findings
suggest that students respond to incentives, such as monetary rewards (Levitt et al., 2012).
By contrast, there is no empirical evidence, as far as we know, that the program and
course policies considered in this study function as incentives.

Student responses to such policies are best measured in experiments. Unfortunately,
suitable experiments are hard to set up in practice because policies usually change
for all students at once and the same students do not normally take the same course
twice. However, reforms of education systems offer rare opportunities to conduct natural
experiments (Meghir and Palme, 2005). In this study, we analyze two natural experiments
that resulted from the pervasive Bologna reform of higher education in Europe. The
business school that we consider offers two similar programs of study, both of which
became subject to reforms. While the policies for the first program were changed as
early as 2005, the reform of the second program was delayed until 2010. We adopt the
difference-in-differences approach to estimate the effect of the modified policies on student
performance. The students of the second program serve as a control group, which allows
us to pinpoint the responses of the treatment group.

The remainder of this paper unfolds as follows: first, we depict the institutional
background and research setting (Section II). We go on to present our data and introduce
the econometric framework we chose to analyze them (Section III). For each experiment,
we develop expectations, present the main results, test for heterogeneous effects, as well as
long-term effects for the second experiment (Sections IV and V). We then test and discuss
the robustness of our results (Section VI). We conclude with a discussion of our findings
and their implications, as well as suggestions for further research (Section VII).

II. Background and Research Setting

II.A. Student Responses to Incentives

Academic performance has been modeled as a function of family, peer, and school
inputs as well as student characteristics, such as innate ability (Akerlof and Kranton, 2002;
Hanushek, 1986, 2002; Hoxby, 2000). A number of models with varying inputs have been
proposed and used in empirical research. Most such models focus on institutional or school
resources as a means of improving performance. In practice, this translated primarily
into providing institutions with more resources and especially into reducing class sizes
(Hoxby, 2000). Like for monetary incentives, evidence is mixed (Angrist and Lavy, 1999),
and doubts were raised about the effectiveness or at least efficiency of this input-based
approach (e.g., Hanushek, 1996, 2003). As a result, interest shifted toward incentives,
both for institutions (e.g., accountability policies or competition between universities) and
individual students (e.g., Bishop, 1997, 1999; Bishop and Wößmann, 2004; Hoxby, 1994;
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Wößmann, 2003).
The purpose of incentives for individual students is to increase their effort and, as a

result, performance. This approach relies on the intuitive assumption that performance
depends critically on effort. In support of this assumption, the OECD’s Programme for
International Student Assessment revealed that truancy and inattention, which can be
taken to reflect a lack of effort, correlate with poor reading and mathematical skills (Bishop,
2004); conversely, attendance of tutorials was found to enhance performance (Durden and
Ellis, 1995). Likewise, in some studies it was possible to attribute the effects of monetary
rewards to increased effort (Angrist et al., 2002, 2009). Accordingly, effort is included in
the inputs of certain education production functions (e.g., Akerlof and Kranton, 2002;
Bishop, 2004; Bishop and Wößmann, 2004).

Unlike other drivers of academic performance, including innate ability, effort is variable
in the short run. Students can choose how much effort they make. This choice depends
both on the individual and the situation, which makes the effort of students susceptible to
the influence of the university. On the whole, students can be intrinsically or extrinsically
motivated to learn. In the former case, they find learning itself rewarding, whereas in
the latter, they regard it as a means of obtaining other rewards, such as recognition or
the prospect of higher earnings. 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 students are exclusively driven by intrinsic
motivation, most modifications of the policies will shift their cost–benefit ratio. We
examine student responses to two reforms of program and course policies in the context of
a quasi-experimental setting, which resulted from the Bologna reform of higher education
in Europe.

II.B. Quasi-experimental Setting

In 1999 the education ministers of 29 European countries convened in Bologna
and agreed 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 policies. However, not all
universities adopted the Bologna system at the same time, and even within universities
some programs were revised later than others. Thus, it happened that at some universities
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the traditional and the reformed systems coexisted temporarily. These instances offer the
chance to compare different types of degree programs and program policies.

This study centers on the business school of a major public university in Germany,
which offers undergraduate programs in business administration and business education.
Until the Bologna reform, graduates of both programs were awarded what was known
as the Diplom degree. The Diplom programs in business administration and business
education were divided into two periods of study, at the end of which students were
awarded the Vordiplom and the Diplom certificates, respectively. While there was no
Vordiplom degree, the Vordiplom certificate was a prerequisite to qualify for the second
period of study. Official program policies specified which courses and exams students had
to pass in order to earn their certificates and thus their degree. Both the Vordiplom and
Diplom certificates reported an overall grade, which averaged the grades students had
obtained in the courses required for that certificate by the program policies and which
we refer to as GPA.2 It is noteworthy that the Diplom GPA did not reflect the courses
required for the Vordiplom, but only those taken in the second period of study.

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.3 While the
Diplom and Bachelor programs necessarily differ in content and scope, the first half of the
Bachelor program is identical to the first period of study of the Diplom program. However,
the completion of the first half of the Bachelor program is no longer marked by anything
equivalent to the Vordiplom. Also, in contrast to the earlier system, now all grades count
toward the final Bachelor GPA. In 2008, the new Bachelor program was revised and, as
a result, the number of times students were allowed to resit an exam was increased for
most courses. Before the revision students were allowed a maximum of three attempts,
whereas they may now take exams as often as they want as long as they graduate on time.
However, they must not repeat an exam they have passed to improve their grade.4

In our study, both the 2005 and 2008 reforms can be considered natural experiments.
The students of business administration serve as the treatment group, those of business
education, as the control group, and the reforms, as treatments. To measure the effects of

2. More precisely, German universities award grades ranging from 1.0 (“A”) to 4.0 (“D”) as well as
5.0 (“F”). 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, it is not necessary to translate them
into grade points. Nevertheless, we use the common term “grade point average” for convenience.

3. In 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. We do not consider the Master
program in more detail because it is of no interest for our study.

4. The cost of failure is immense. Students who do not pass an exam until their final attempt or do
not graduate on time are not allowed to continue on this or any related program at any university in
Germany. For instance, a student who eventually failed to graduate in business administration in Berlin
will not be admitted for the same program in Munich.
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the treatments, we observe the performance of students in a specific second-year course in
2006, 2008, 2010, and 2012. This course is compulsory for both business administration
and business education students, no matter whether the former were on the Diplom, the
Bachelor, or the revised Bachelor programs. We chose this course for our study because
it is characteristic of business programs in general, as it teaches basic knowledge about
companies, and the exam, which consists in a one-hour written assessment, requires
both analytical writing and quantitative skills. For an overview, the design of the two
experiments is depicted in Figure I.

Insert Figure I about here.

To assess the effect of the reforms, we compare the outcomes of the 2006 and 2008
exams in Experiment 1 and those of the 2008 and 2010 exams in Experiment 2. For both
reforms, we check the changes in the performance of business administration students
against those of business education students. The latter are an ideal control group as the
two programs are very similar, although the business education program offers graduates
the option of teaching at vocational schools in addition to applying for management
positions. The first period of study was identical for both Diplom programs and students
of both the treatment and control groups had to take the same exam. However, the
program in business education was not revised until 2010. Hence, whereas program policies
changed twice for students of business administration since 2005, they remained the same
for those of business education.

In 2010 the business education program was reformed in one single step, reiterating
both reforms of the business administration program. Thus the 2010 reform of the
business education program restored the situation before 2005, when both programs
started identically and only diverged as graduation approached. However, the new policies
of the business education program took effect only after the 2010 exam. We examine the
data from the 2012 exam—that is, after the two experiments—in addition to those from
the 2006, 2008, and 2010 exams in order to test the robustness of our results.

III. Data and Econometric Framework

We collected data on the students of business administration and those of business
education who took the exam in 2006, 2008, 2010, and 2012. Our study thus covers nearly
a decade in the history of the business school or four generations of students. The data
were compiled from two sources within the university. The office of the university registrar
collects personal data from students, such as age, gender, country of birth, or qualifications
obtained before enrollment, when they apply for admission. The office of the registrar of
the business school keeps academic records and files exams. However, academic records
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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. We finally matched the data from these sources in order to combine
information on performance with information on personal characteristics.

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.5 Conversely, 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 as
noted above, the newly introduced Bachelor program in business education corresponded
to the revised Bachelor program in business administration. The database totals nearly
1,600 observations, which split up into three subsamples. Experiment 1 involves the 2006
and 2008 subsamples; Experiment 2, the 2008 and 2010 subsamples. The 2012 subsample
helps us test whether the results of the two experiments are robust.

For both experiments, we consider the test scores, the rates of failure, and the rate of
blank submission as outcome variables. In addition to data on these variables and the
programs students were enrolled in, our database contains information on demographic
characteristics including gender, age, and country of birth. It also includes 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 the grade of his or her secondary education
certificate (“high school GPA”). The test score ranges from 0 to 120 points; the high
school GPA, from 4.0 (“A”) to 1.0 (“D”).6 Exams scoring 10 points or less count as blank.
Students happen to score slightly above zero because they decide to fail after they have
started filling in answers sometimes do not bother cancelling (all) their answers because
they are sure enough that they will not pass or just forget to cancel some of them. Blank
submission, program (“business administration”), gender (“male”), and country of birth
(“migrant”) are dummy variables. Table I reports the means and standard deviations or
portions for each year and program as well as the differences between the students of both
programs.

Insert Table I about here.

Table I shows that between 75 and 90% of the students considered for this study
were enrolled in the business administration program in each year, the rest in the business

5. Some students enrolled in the Diplom program happened to take the exam only in 2008 (together
with those in the Bachelor program) rather than 2006, some in the Bachelor program only in 2010 rather
than 2008 (together with those in the revised Bachelor program). These observations were discarded.

6. Students who take the exit exams required to apply for programs at university receive overall
grades ranging from 1.0 (“A”) to 4.0 (“D”) to 5.0 and 6.0 (both “F”) in Germany. Those with overall
grades worse than 4.0 are not admitted to university. For ease of interpretation, we rescaled the overall
grade as described in the text and refer to it as “high school GPA.”
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education program. About half of the students of the former and about a third of those of
the latter program were female. The proportion of students born abroad ranged from 4 to
11% in business administration, from 0 and 3% in business education. Most students took
the exam in their third semester at university, which is at about the age of twenty-three
in business administration, twenty-four in business education. The number of students in
both programs grew considerably over time. The high school GPAs were about 3.0 (“B”),
with major increases from 2008 to 2010 among students of business administration, from
2010 to 2012 in business education. The increases in both the number of students and high
school GPAs went along with applications growing faster than capacity, making admission
to both programs more competitive. Looking at the dependent variables, the mean test
score can be seen to vary considerably between the three exams, ranging from slightly
above 60 in 2010 to around 80 in 2012. The rate of blank submission rose strikingly from
0 in 2006 to 6% in 2010 in business administration and remained above zero in 2012 for
both programs.

It appears that students are quite homogeneous across both programs. Among the
students of business education, the proportions of male students and students from abroad
were somewhat lower than among those of business administration. The students of
business education were older when they took the exam because many of them receive
vocational training before enrolling at university, but they too took it in their third
semester. On average, the high school GPAs of students of business education were
somewhat lower until 2010, but exceeded those of their fellow students slightly in 2012.
Students of business administration scored higher than those of business education in
the 2006 exam, but in 2010 the outcomes were reversed. The rates of blank submission
were zero for both programs at the beginning. They rose among students of business
administration from 2008 to 2010 and among those of business education from 2010 to
2012.

We apply the difference-in-differences approach to assess the effects of each reform.
More precisely, we compare the difference between the performances of the students of
business administration to that of the students of business education before and after each
reform. Performance is measured in terms of test scores, rates of failures, and rates of
blank submission. We estimate the following model:

Yi = α + β1Pi + β2Yi + δPiYi + γ′Xi + εi. (1)

Yi is student i’s performance, while the dummy variables Pi and Yi indicate his or her
program (1, if business administration) and year of examination (1, if after the respective
reform). Xi denotes a set of control variables, and εi an idiosyncratic error term. In this
model, β1 captures time-invariant group-specific effects, β2, the time-effect common to
students in both programs, δ, the effect of the reform, and the vector γ, the effects of the
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control variables. We control for the effects of gender, migration, age, semester, and high
school GPA in order to account for further differences between the groups and improve
the precision of our estimates.

Gender may have an effect on test outcomes because women are usually better at
solving verbal problems, whereas men cope better with mathematical tasks (Becker et al.,
1990; Gneezy and Rustichini, 2004). If this effects exists, then gender can be treated as
a proxy for innate ability, which appears as an input in education production functions.
However, as the exam considered requires verbal as well as quantitative skills, gender effects
are probably cancelled out. Moreover, both the business administration and business
education programs are likely to attract generalists rather than specialists. So although we
have included gender as a precaution, we do not expect it to influence test scores, failure,
or blank submission.

Age can be argued to have both positive and negative effects on academic achievement;
it can also be considered another indicator of ability. Students are older when taking the
exam because they enrolled at a higher age or because they take it later in their studies.
Students who enroll at university later in life are likely to work even harder than their
peers in order to make up for their “delay.” They also benefit from greater experience,
which increases their performance. On the contrary, students often take the exam later
than their peers (e.g., in their fourth rather than third semester at university) because they
have trouble coping with the challenges of studying in the first place and consequently
perform worse at the exam. In order to capture and separate these opposite effects, we
included both age and semester in our analysis.

Migration relates to the family inputs which appear in many education production
functions. Immigrants have been found to do worse at university for a variety of reasons,
including insufficient command of the language of instruction (e.g., Schneeweis, 2011;
Schnepf, 2007). We therefore account for the country of birth (Germany vs. another
country) as a proxy for migration. (It should be noted that, strictly speaking, students
born to migrant families in Germany may face similar issues like those born abroad, which
is not reflected in this proxy.) Migration does not refer to exchange students. We consider
only students enrolled in the business administration or business education programs,
and excluded exchange students because they are not subject to the program and course
policies examined in this study.

The high school GPA is the most informative indicator of the innate ability of German
students. In many countries, universities admit applicants on the basis of the grade they
have achieved in high school exit exams. Examples of such exams include the German
Abitur, the British A-levels, the French Baccalaureate, or the New York State Regents
(Angrist and Lavy, 2009). The Abitur grade averages the grades achieved in a dozen
subjects and indicates whether students have acquired competencies which are critical



— 10 —

for succeeding at university. Students with a good Abitur grade are likely to do better
at university. This expectation is corroborated by ample empirical evidence (cf. Richter,
2006).

IV. Experiment 1: The 2005 Reform

IV.A. The Introduction of the Bachelor Program

The major reform of the program in business administration in 2005 was the replace-
ment 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 students receive upon
completing their program.7 The implications of this reform are ambiguous, like the role of
the Vordiplom. As there was no Vordiplom degree, the certificate did not qualify students
for a job. It was officially recognized only by the very university that awarded it and both
the grades and the GPA were supposed to inform students about their academic record.
In practice, however, students used to present their Vordiplom certificate to companies
when they applied for internships or jobs. Moreover, the Vordiplom drew a line under the
first period of study in the sense that grades earned until then did not count toward the
Diplom.

The expected response of students to the 2005 reform depends much on how they
perceived the Vordiplom.8 They may have taken the certificate as what it was supposed
to be, that is, a kind of transcript of records. In this case, the grades that they earned
until the Vordiplom did not matter much to students in the Diplom program. This is true
in particular for the course and exam considered in this study. Although Diplom students
needed to pass the exam in order to enter the second period of study, their grade did not
really “count,” because it affected only their Vordiplom GPA but not their Diplom GPA.
It was therefore irrelevant to their degree certificate. By contrast, the grade does matter
to Bachelor students because it is part of their Bachelor GPA and thus affects their degree
certificate. Assuming that students did not take the Vordiplom seriously, we would expect
that the Bachelor students who took the exam in 2008 would make more effort and, all
other things equal, perform better than the Diplom students who took it in 2006.

However, if students regarded the Vordiplom as similar to a degree, although it was
not a degree officially, the effect to be expected from the reform is entirely different. In
this case, the Vordiplom is better compared to the Bachelor certificate, since the latter
replaced the former as the first certificate that students of business administration receive.

7. Students can still retrieve transcripts of records at any time. However, this was also possible before
the Bachelor program was introduced.

8. There are no studies on students’ perception of the Vordiplom to our knowledge. This is unsurprising
given that there was no other alternative than the Diplom program before the Bologna reform. Hence,
there was nothing the Vordiplom could have been compared to.
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Like the Bachelor certificate, the Vordiplom certificate was then an important reward
and served as a voucher or “signal” which is necessary to redeem the extrinsic benefits of
studying, such as higher earnings or more prestige (Hanushek, 2002; Spence, 1973). Under
this assumption, the reform had two effects. First, it doubled the time until students’ effort
was rewarded, because the Bachelor program takes three years, whereas the Vordiplom
was awarded after 1.5 years. Second, the reform halved the impact of every grade earned
in an exam—including the exam considered here—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.

As rational actors, students will account for time when comparing the costs and
benefits of studying for an exam. Although studying may be experienced as 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. Hence, they will
discount the expected benefits to their “net present value” in order to compare them with
the costs (Frederick et al., 2002). In this vein, it has been argued that monetary rewards
for students might correct for high discount rates (Angrist and Lavy, 2009). Irrespective
of whether the certificate is a reward in itself or a token for the rewards of studying, the
time between studying for the exam and receiving the certificate shifts the cost–benefit
ratio as students discount future rewards. The value of the certificate decreases if the time
until students receive it increases. Accordingly, the reform would have caused them to
reduce rather than augment their effort and thus performance.

The second effect of the reform bears on the impact of the course. Since some courses
require more time and effort than others, depending on the complexity and amount of their
contents, universities usually account for these differences when calculating the number of
credit hours or points.9 However, the number of credit points of a course are at the same
time the weight of the grade obtained in that course in the GPA. While credit points may
be intended to merely reflect objective differences between courses, they are likely to mean
something quite different to students. Students usually strive to obtain as good a GPA as
possible, given the limitation of resources such as time. A higher number of credit points
prompts them to focus on the respective course, because it offers more “leverage” to their
effort or the performance which results from their effort.10 Obviously, students will make
more effort for courses with more credit points.

More generally, students will not only consider the number of credit points of one

9. In the European Credit Transfer System (ECTS), “credit points” corresponds to what is more
commonly known as “credit hours” in the US. As with credit hours, the number of credit points of a
course is supposed to reflect the time students have to spend on it.

10. In the terms of expectancy theory, the number of credit points or “leverage” corresponds to
what Vroom (1964, 2005) calls “instrumentality,” that is, performance–outcome expectancy. Accordingly,
the link between effort and performance (e.g., the test score) would be described as effort–performance
expectancy.
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course as compared to others when they choose their level of effort, but also the weight of
the course as such. Even a course that carries more credit points than others offers little
perceived leverage if the number of courses factored into the GPA is large, and the weight
of each course is proportionately small. As a result, students put less effort into each
course as the number of courses increases. This seems irrational at first glance, because it
is likely to impair the grades obtained in the single courses and, by implication, the GPA.
However, this response is perfectly intuitive from a motivational perspective, given that
low leverage corresponds to a low performance–outcome expectancy. Like the time effect,
the reduced leverage of the course considered in this study is likely to decrease the effort
and thus performance of students.

In summary, we expect that the 2005 reform either increased or decreased students’
effort and, as a result, their performance, depending on whether they perceived the
Vordiplom rather as a transcript of records or as similar to a degree certificate. The change
in performance, no matter whether it is positive or negative, allows us in turn to infer how
students actually perceived the Vordiplom.

IV.B. Effects of the Reform

In order to pinpoint the effects of the reform, we consider the test scores in the 2006
and 2008 exams, that is before and after the reform came into effect, in Experiment 1.
The students of business administration who took the exam in 2006 were enrolled in the
Diplom program; their grade would not affect the Diplom certificate, but account for
about 7% of the GPA in their Vordiplom certificate, which they regularly received just
under half a year after the exam. By contrast, the students who took the exam in 2008
were already in the Bachelor program; their grade would approximate 3% of the GPA in
their Bachelor certificate, which they would be awarded about 1.5 years later. Table II
reports the estimates of the effects on test scores and the rate of failure according to the
difference-in-differences model described above, both with and without accounting for
other effects.

Insert Table II about here.

From Column (1), it can be seen that the reform has a significant negative effect on
test scores. Column (2) shows that this remains true when other effects are controlled for;
in fact, all effects are significant except those of gender and semester. This result confirms,
first of all, the expectation that the reform would affect test scores. It thus supports the
argument that students make more effort if it is rewarded immediately and has a significant
impact on the GPA, because these are two major changes the 2005 reform brought about.
Moreover, it suggests that students enrolled in the Diplom program took the Vordiplom
seriously. Although there was no Vordiplom degree, it seems that the Vordiplom certificate
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prompted students more to make an effort in 2006 than did the Bachelor certificate in
2008, but also more than the transcripts of records, which both students in the Diplom
and the Bachelor program could retrieve continuously.

The positive effects of the year of examination and program imply that, on average,
test scores improved between 2006 and 2008 despite the reform and that students of
business administration outperformed those of business education. Unsurprisingly, male
and female students performed equally well, but migrants performed significantly worse
than students born in Germany. While age correlates negatively with test score, semester
does not. This, however, is unsurprising because both variables catch similar effects. The
positive effect of high school GPA indicates that innate ability is a driver of test scores.

According to Columns (3) and (4), the effects on the rate of failure are similar but
inverse to those on test scores. As performance improved over time, the rate of failure
decreased, which is reflected in the negative effect of the year of examination. Likewise,
the effects of migration, age, and high school GPA on the rate of failure are inverse to
those on test scores, and they show that migrants, older students, and students with a bad
high school GPA are more likely to fail. By contrast, the reform did not produce an effect
on the rate of failure and we actually did not have a reason to expect that it would. The
effect found in Column (3) disappears when control variables are accounted for. Likewise,
there is no reason why the 2005 reform would have affected the rate of blank submission
and Table I showed that the rate was indeed zero both in 2006 and 2008. As a result,
there are no notable effects on the rate of blank submission that we could report.

IV.C. Heterogeneous Effects

The results of Experiment 1 suggest that the Vordiplom was generally perceived
as a reward, and its abolition produced a negative effect on student motivation: as the
leverage decreased and the time until they received their certificate increased, it became
less worthwhile making an effort. However, it would mean to oversimplify the complexity
of human motivation if we assumed that all students responded identically to the reform.
Whether someone believes that their effort is rewarded does not only depend on whether
their performance earns them a reward and whether this reward is worthwhile; it also
depends on whether their effort affects their performance in the first place. For students
who do not believe that making more or less effort changes their outcome—because the
effect of their effort on their performance is random or will not earn them a high-class
certificate anyway—the leverage and time effects of the reform do not matter.

This element of motivation is different for poor and good students, although the
effects of the reform on leverage and time are the same for all. Good students know that
they have the ability to influence their performance. If they make more or less effort, their
performance normally increases or decreases. As a result, good students expected to earn a
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high-class Vordiplom certificate that would help them apply for scholarships, programs at
other universities, both at home and abroad, or coveted internships or jobs. Poor students
do not have this ability; they anticipate that their performance will be low or depend on
how “lucky” they are. (The exam may or may not focus on the contents of the course that
a student happens to master, and if there are fewer contents that he or she masters, the
probability that these happen to be tested is lower.) Consequently, they do not expect to
earn a high-class certificate and the Vordiplom certificate did not promise to be rewarding.

Hence, the 2005 reform did not change much for poor students. As the value of their
Vordiplom certificate was low, there was no sensible decrease when it was replaced with
the Bachelor certificate. By contrast, the reform did make a difference for good students.
While their effort would still earn them a better test performance, it would hardly earn
them a high-class certificate because their performance had much less impact on their
certificate than before. We expect therefore that any effect of the reform can only be
observed among good students, whereas poor students did not respond to the reform. In
order to test this expectation, we divided the students into three groups according to their
high school GPA, which we used as a proxy for ability: students having low, middle, and
high ability. We calculated the effects on test scores and rate of failure for each group
separately, using the difference-in-differences model introduced above. The estimates are
depicted in Table III.

Insert Table III about here.

The results suggest that the 2005 reform caused average and excellent students to
score lower, whereas it did not affect the test scores of poor students. In fact, there are
hardly any significant effects to be found among poor students. This result is intuitive
because students who have characteristics that are typically linked to low, average, or
high performance are selected into the respective group. (For example, most students
born abroad have low high school GPAs and thus fall in the first group.) By contrast, the
pattern of effects on test scores among average and excellent students is similar to that for
the whole sample reported above in Table II.

Interestingly, the reform turns out to increase the rate of failure among average but
not excellent students. Even though the reform may have reduced the motivation of
excellent students and caused them to score lower, they were obviously able and had
enough motivation to make the effort that was required for them to pass. The effect on
average students is noteworthy because it still concerned the bulk of the students who
took the exam.
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V. Experiment 2: The 2008 Reform

V.A. The Revision of the Bachelor Program

The minor reform of the Bachelor program in 2008 increased the number of times
a student could resit the exam, shifting again the cost–benefit ratio. Before the reform,
students 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 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, because those who fail have to leave their program
and, as noted above, may not continue on the same program even at a different university.
As the number of attempts increases, the cost of studying remains the same, but the
benefit of succeeding decreases for all attempts except the final one. This may have two
effects, both of which compromise overall test performance.

On the one hand, students may generally make less effort and prepare worse for their
exam as a result of the reform and their shifted cost–benefit ratio. 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 rather than submit an exam that would probably earn them
a bad grade had to make sure that they would not happen to achieve a score that would
make them pass. To this end, they either had not to answer at all or they had to cancel
their answers before submitting their exam, thus scoring (close to) zero. Like an overall
decrease in effort and performance, this implies that students scored lower, failed more
often, and took more attempts to pass the exam. However, unlike the general decrease in
effort, which is not necessarily 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 effort and thus performance
to decrease and the rate of blank submission to increase. The decrease in performance
will result in lower test scores and a higher rate of failure. Both effects will be driven by
the increase in blank submissions, but they may exceed this effect and thus persist when
blank submission is accounted for.

V.B. Effects of the Reform

We examine the outcomes of the exams in 2008 and 2010, that is before and after the
2008 reform of the Bachelor program of business administration came into effect. Students
of business administration who took the exam in 2008 could only resit it twice, whereas
those who took it in 2010 had the chance to resit it as often as they wanted during their
time at university according to the revised Bachelor program policies. We compare the
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difference between the test scores obtained by the students of business administration in
2008 and 2010, who were affected by the reform, to the difference between the test scores
of the students of business education, who were not, because the program policies for the
latter were still the same as in 2006. Table IV reports the effects on test scores as well
as the rates of failure and blank submission, again both disregarding and accounting for
effects other than those of reform, program, and time (i.e., year of examination).

Insert Table IV about here.

The effects on the rate of blank submission reported in Columns (7) and (8) are as
predicted. In particular, the estimates clearly show that the rise in the rate of blank
submission, which could already be seen from Table I, can be attributed to the reform.
There is no other significant effect in the full model; the minimal trend reported in
Column (7) disappears in the presence of control variables. Results are mixed for the
effects on test scores and the rate of failure. Like the 2005 reform, the 2008 reform caused
test scores to fall. The negative effect of the reform is lower both in magnitude and
significance than in Experiment 1, and it can only be observed when controlling for other
effects, as can be seen from Columns (1) and (2). By contrast, Columns (4) and (5) reveal
that unexpectedly the reform had no effect on the rate of failure.

While the 2008 reform produced a negative effect on test scores, it seems that this
effect was driven by the increase in the rate of blank submission. The estimates listed in
Column (3) show that the reform had no significant effect on test scores when abstracting
from the students who submitted blank exams. In turn, the estimates of the other effects
listed in Column (3) are quite similar to those in Column (2). Moreover, the reform did
not affect the rate of failure, no matter whether the students who turned in blank exams
are considered or not. However, the students who failed in 2010 scored lower than those in
2008, because many students who failed in 2010 submitted a blank sheet. While the reform
did not cause more students to fail, the proportion of students who failed deliberately
increased among those students who failed. Hence, the decline of performance caused by
the 2008 reform results from students’ choice.

Generally, the estimates have a similar pattern as in Experiment 1, although the
program and trend effects appear only when the control variables are included. Table I
above shows that test scores decreased on average for both programs from 2008 to 2010,
but the decrease was slightly higher among the students of business administration than
those of business education. This is reflected in the negative effects of year and program.
Like in Experiment 1, the latter effect is driven by the test outcomes in 2010, because
in 2008 students of both programs performed equally well, as can be seen from Table I.
The effects on the rate of failure and—as far as there are effects—on the rate of blank
submission are intuitively inverse to those on test scores. In summary, the reform caused
more students to turn in blank exams, but did not cause more students to fail.
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V.C. Heterogenous Effects

Like in Experiment 1, we expect that students responded differently depending on
their ability. More precisely, we predict that the performance of average students proved
more susceptible to an increase in the number of resits than that of both excellent and
poor students. Excellent students have the ability to pass the exam and do very well
at their first attempt. Hence, they will not normally fail in the first place and need no
further attempt to improve their result either. By contrast, whether poor students fail or
pass (and probably even do well) depends, once again, on how “lucky” they are. They do
not expect that they can score high because they lack the ability and their motivation is
therefore categorically low. They tend to answer the exam questions rather than submit a
blank paper deliberately, hoping that they may have just passed or done sufficiently well.

By contrast, average students can and will condition their effort on the number
of allowed resits and are therefore most likely to respond. Unlike poor students, they
are able, and thus motivated, to make an effort and do well at the exam. However,
unlike excellent students, they have limited resources, which they must manage carefully.
Excellent students can prepare themselves perfectly for several exams scheduled around
the same time, whereas average students must prioritize. If there are many exams to take
in a short space of time, they will focus on those that carry the greatest weight in the GPA
and learn selectively. They will submit a blank paper if they expect to do significantly
better at a resit, but if they do not, they will be equally prepared to submit a bad paper
and risk a poor test score.

We therefore expect that the 2008 reform caused effort and thus performance to
decrease and the rate of blank submission to increase among average students. Conversely,
it should not have had any effect on high-performers and low-performers who either did
not want or were not able to respond to this intervention. Like in Experiment 1, we
divided the students into three groups according to their GPA and estimated our model
separately for each of them. The estimates are reported in Table V.

Insert Table V about here.

The responses of students to the revision of the Bachelor program in 2008 were as
predicted. The 2008 reform caused neither poor nor excellent students to score lower, fail,
or submit blank exam sheets. By contrast, it both decreased test scores and increased
the rate of blank submission among average students. (It did not affect the rate of failure
among average students, which corresponds to the results for the whole sample presented
above.) The reform took pressure from those students because failing does no longer imply
the risk of imminent expulsion from university and they now can choose to take the exam
again. However, this choice requires students to turn in blank papers because they may
not resit the exam once they have passed. By contrast, blank submission was not an



— 18 —

option for poor or excellent students. The former must hope to be lucky enough to pass;
the latter do not want to just pass but to perform well and they do not need to take the
exam twice to this end.

The reform produced two effects on average students. On the one hand, it caused
them to prepare themselves worse, which explains the decrease in test scores. On the
other hand, it provided them with the option of turning in a blank sheet. However, this
option did not protect them from scoring worse, because it does not always make sense
to use it. Students who were unsure whether they would do better later or who faced
other restrictions (such as further exams they wanted to take at the end of the following
semester) had a good reason to prefer submitting a “bad” exam to the trouble of retaking
it. That the reform did not cause more average students to fail suggests that they were
good at assessing their performance: on the balance, if they were afraid that they would
fail anyway, they handed in a blank sheet, otherwise they eventually did not fail.

V.D. Long-term Effects

From a motivational viewpoint, the higher number of resits is rather critical at first
glance because it caused performance to decrease. However, it should be noted that the
effects of the reform were not as detrimental as predicted. On the one hand, test scores
decreased mainly because more students turned in blank exams, whereas we expected all
students—including those who did not submit blank exams—to prepare worse and thus
score lower. Moreover, the reform did not cause more students to fail, despite the increase
in blank submissions. On the other hand, it can still be argued that there is a decrease
in performance, no matter whether it is only driven by the increase in blank submission.
(This argument implies that it is better for a student to fail with a “high” than with a low
score.) More importantly, we cannot refute that the reform caused test scores of average
students to decrease, who form the major group in our analysis.

Apart from these short-term effects, the increased number of resits may have long-term
effects that are even more critical. The main reason why the number of resits was limited
until 2008 was to screen out students who were not suitable for the program of their
choice. While students used to resent this constraint, it helped them realize early whether
they had chosen the right program and possibly decide to embark on a different one. In
addition, it prevented them from resitting courses and overusing university capacities.
From an economic viewpoint, it saved both university and student resources.11 Strictly
speaking, the reform increased the number of resits but did not allow students to take the
exam as often as they wanted because they should not take more than three and must not
take more than four years to graduate. It is therefore possible that students do not pass

11. Most German universities charge no or at best comparatively low tuition fees. As a result,
students do not normally account for the entire costs of studying.
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until their forth year at university and drop out only then.
It might be argued that the reform is beneficial if resits improve students’ level of

training and increase their likelihood of success. While the costs of the reform may still
outweigh its benefits, it would at least help those students who finally pass and would
have dropped out otherwise. However, resits may as well decrease motivation, which leads
students to perform even worse as they retake the exam more often. More importantly,
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 who fail their
first three attempts are more likely to succeed at their forth or fifth attempts. In order to
approach this question, we pooled the data and regressed test scores and the failure rate
on the number of attempts needed to pass. (We did not count blank submission as failure
because we are only interested in true failure. Students who make no effort to pass and
fail deliberately will obviously improve when they do make an effort.) The main results
are reported in Table VI.

Insert Table VI about here.

The estimates show that the number of resits influences both test scores and the rate
of failure, while the other effects measured are as usual. Students who took more attempts
scored generally lower and were more likely to fail than those who succeeded their first
attempt. In particular, students do not seem to benefit from their additional experience
or learning effects, as one might suppose. These findings suggest that an increase in the
number of resits does not really help students while it causes costs to universities. It should
be noted that there is averse selection because students must not resit the exam once
they have passed and because blank submission is not considered failure. Thus only those
students with low ability (i.e., low high school GPA) and who performed worst remain for
the next attempt. The effects are therefore not only driven by the the additional workload
and strain due to procrastination and differences in motivation and effort, but also by
differences in ability. However, this effect is not a bias but has to be taken into account
when assessing the reform.

As a limitation, the outcome of interest is not so much the performance in the single
course or exam that we consider in our study, but whether students graduate and how well
they perform overall. More resits possibly help students perform better in other courses
and eventually complete their program. Unfortunately, we were unable to gather data on
graduation and final grade of the students in our database. However, as noted above, we
chose a course which is fairly characteristic of business programs and general in scope. It
is therefore unlikely that the indirect effects of the increased number of resits are entirely
different from the direct effects that we examine. By contrast, it is reasonable to assume
that performance in this specific exam is a good indicator of the overall performance of
students in both programs.
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VI. Robustness

Our study exploits the fact that the two reforms of the business administration
program resemble experiments, where the students of business administration are the
treatment group, while those of business education serve as the control group. However,
the setting differs from a laboratory experiment in that we do not compare the responses
of the same students before and after the treatment, but the responses of different groups
of students: those who took the exam before and those who took it after the reforms.

For the difference-in-differences estimates to be accurate, it is critical that everything
else except for the treatment was identical for both the treatment and control groups.
While it is virtually impossible to account for all conceivable effects which might distort
our estimates, the design of the experiments gives us reason to believe that this assumption
holds. Students of both programs attended the same course, were taught by the same
instructors, used the same textbooks and teaching materials, and their curricula were
nearly identical until the exam (cf. Carrell et al., 2010). They lived in the same city, shared
similar social environments, and had similar career opportunities. There were no shocks
external to the experiment (such as a downturn of the job market for graduates of one but
not the other program), which might affect the value of the graduation certificate of either
group. Despite minor differences, the descriptive statistics presented above corroborate
the argument that the students in both programs are rather similar.

Another critical assumption is that treatment and control groups did not change as a
result of the treatment as certain students self-selected into one program rather than the
other. In particular, they might have preferred the well-known Diplom to the yet unfamiliar
Bachelor program. However, it was not possible for students of business administration to
avoid the Bachelor program, because admission to the Diplom program was closed when
the Bachelor program was introduced. While those who had then enrolled the former
program were allowed to continue on it, new students had no choice but to enroll the
latter. Students could not even go to a different university since the Diplom programs
in business administration were replaced with Bachelor programs at most universities in
Germany at about the same time.

By contrast, students could enroll business education rather than business administra-
tion, which implies that they would have chosen a different program to avoid the Bachelor.
It seems unlikely, though, that they went to such lengths. While our research benefits
from the similarity between both programs, prospective students did not generally know
about it and thus would not easily switch to the other program. Applications increased
faster than admissions over the period considered. As a result, the number of students
as well as their high school GPAs increased in both programs and apparently there is no
self-selection toward either program. The distribution of the students to the programs
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described in Table I did not change dramatically either, oscillating around 80% for business
administration.

The estimates reported above are robust to the inclusion of a number of control
variables. Nevertheless, we consider these statistics to account for a variety of differences
that might distort our results. The only major differences between the groups that are
not controlled for are the reforms, which therefore explain why test performances evolve
differently between the students of the two programs. However, test performances should
only diverge as long as different policies apply to either program. When the business
education program was revised in 2010, the same policies were introduced for students of
business education as five and two years before for those of business administration. If the
divergence of test performances can be attributed to the reform, it must disappear after
the 2010 reform because both programs are roughly identical again. To test this argument,
we conducted a placebo test and compared the students who took the exam in 2012 to
those who took it in 2006.12 Table VII displays the estimates.

Insert Table VII about here.

The placebo effect, which interacts the effects of the business administration program
and time (2012 v. 2006), is insignificant. This result supports our argument. The test
performance of the business administration students decreased from 2006 to 2010 relative
to that of the business education students (which even increased during that period) after
the (two-step) reform of their program. Accordingly, the test performance of business
education students decreased between 2010 and 2012 relative to that of the business
administration students, as the same reform applied to their program. It should be noted
that high school GPAs increased for both programs while they were reformed, as mentioned
above. The rise in high school GPAs is likely to counteract the decrease in performance
caused by the reforms. As a result, we may even underestimate the effects of the reforms.

Another characteristic where the groups slightly differ is age, because students of
business education often enroll university after taking a vocational training. The effect of
age is also especially susceptible to cause bias because of outliers in the group of business
education students. To ensure that our results are not biased by outliers, we estimated the
effects of both reforms among the students in different percentiles of the age distribution.
The effects of the 2005 reform on test scores and of the 2008 reform on the rate of blank
submission are depicted in Table VIII.

Insert Table VIII about here.
12. A more conventional placebo test would compare students of both programs who took the exam

before the 2005 reform, i.e. in 2004. Unfortunately, we were unable to obtain sufficient data from 2004
because the office of the university registrar did not keep records at that time. (The data were collected
to decide whether applicants would be admitted, but not saved to a database.) We therefore could not
conduct this test.
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For the 2005 reform, the estimates in Columns (1)–(3) show that all effects except
that of age exhibit the same pattern and even increase in magnitude compared to those for
all students in Column (2) of Table II. In particular, this is true for the effect of the reform.
By contrast, the effect of age is seen to decrease both in magnitude and significance.
Likewise, the estimates for the 2008 reform in Columns (4)–(6) are similar to those listed
in Column (8) of Table IV: the only significant effect is that of the reform. These results
suggest that the effects reported above are not driven by outliers.

These tests suggest that the effects on test performance can be attributed to the
reforms. One might still wonder, however, whether the reforms affected student effort
and, as a result, performance. Another explanation is that the Bachelor reform produced
confusion and uncertainty among students and thus caused them to perform worse. While
we cannot rule out this explanation, the placebo test shows that the 2010 reform had the
same effects on the students of business education as the 2005 and 2008 reforms on those
of business administration. If the Bologna process did unsettle students in 2005, it is not
so evident that this effect still occurred in 2012 when most programs other than business
education had been reformed for years. Similarly, the argument challenges the effect of
the 2005 rather than the 2008 reform because even the 2008 reform applied to the third
generation of students who enrolled Bachelor programs. Finally, it should be noted that
we consider an exam that students used to take in their third semester, when they were
already quite familiar with the program and its policies.

In summary, we cannot easily dismiss alternative explanations for the decrease in
test performance. However, we find that the setting and the additional tests support our
argument that the reforms of the program policies were the cause. We also find that the
time lags suggest that this effect was driven by a direct negative effect of the reforms
on student effort, even though the confusion that the reforms produced may also have
contributed.

VII. 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 Wößmann, 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, 1996, 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
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input in the production of education (Bishop and Wößmann, 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 implemen-
tation, 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.

Each university has to adapt the policies governing its programs to its specific needs and
goals. Nevertheless, our results suggest some guidelines applicable to all universities. First,
universities could offer students imminent goals, marked by milestones, and certificates
seem to serve this purpose very well. After the abolition of the Vordiplom, the performance
of students decreased even though they had access to their records and could retrieve
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transcripts at any time. It seems, therefore, that a transcript of records is not a substitute
for a “formal” acknowledgment of student effort, such as a certificate. Of course, the
Vordiplom also gave students the chance to “start over” after the first half of their program,
which is probably motivating in itself, but hardly compatible with the idea of a Bachelor
program.

Second, students should be offered a few powerful rather than many weak levers that
they can use to improve their GPA. As the number of courses increases, the leverage
of each course decreases and, as we have seen, the performance of students drops. It is
probably better to set up programs that comprise a small number of important courses. It
would be worthwhile to test whether it is sufficient to group courses and thus organize
programs in a visibly structured manner. For instance, if a program includes several
courses in the subject of calculus, these could easily be grouped into a calculus module. In
that way, each course would serve as an important lever for obtaining a good grade for
the entire module and in turn the module grade would be perceived as an important lever
for achieving a good GPA. Also, if students are awarded a certificate for passing a module,
this might be perceived as a milestone.

Third, students should not be given too many chances to resit exams, as it is far from
obvious that this is in their own or the university’s interest. The analysis of the second
experiment suggests that student performance decreases as the number of possible resits
increases. This means that repeating an exam and possibly the same course several times
is a waste of capacity. Lack of capacity may preclude prospective students from enrolling
on a program or oblige peer students to choose less sought-after courses. Furthermore, it
could lead students to stay longer at university rather than enter the job market or finally
drop out after repeated failures, but too late to enroll on a different program that might
be more suitable to their abilities.

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
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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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TABLE II
Effects of the 2005 Reform

Test Performance

Test score Failure
(1) (2) (3) (4)

Reform −8.947??? −8.436??? 0.144? 0.105
(3.118) (3.191) (0.083) (0.086)

2008 16.642??? 14.723??? −0.270??? −0.205???

(2.548) (2.619) (0.074) (0.077)

Bus. admin. 7.526??? 4.955? −0.093 0.006
(2.441) (2.852) (0.074) (0.081)

Male 0.926 −0.045
(1.364) (0.029)

Migrant −15.598??? 0.233???

(3.736) (0.084)

Age −1.138??? 0.022???

(0.355) (0.007)

Semester 1.587 0.040
(1.741) (0.042)

High school GPA 15.056??? −0.193???

(1.546) (0.031)

Constant 62.870??? 121.172??? 0.370??? −0.788???

(1.968) (10.263) (0.066) (0.221)

Observations 644 529 644 529
R2 0.070 0.314 0.042 0.176

Notes. Columns (1) and (2) depict OLS estimates of the effects on test scores, Columns (3) and (4) on
the rate of failure. The estimates in Columns (1) and (3) reflect the basic model, those in Columns (2) and
(4) account for the control variables. The row labeled “2008” captures the trend; the years compared are
2008 and 2006. We let the effect of the program and the year interact to measure the effect of the reform.
The effects on the rate of blank submission are not reported because as expected there are none. Robust
standard errors appear in parentheses. ?p < 0.1. ??p < 0.05. ???p < 0.01.
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TABLE VI
Effects of Resits on Performance

Test Performance

Test score Failure
(1) (2)

Number of Resits −9.208??? 0.156???

(2.571) (0.044)

Business administration −0.650 0.008
(1.325) (0.022)

Male −0.525 −0.008
(1.087) (0.018)

Migrant −10.907??? 0.208???

(2.072) (0.035)

High school GPA 10.621??? −0.114???

(1.066) (0.018)

Observations 1,327 1,327
R2 0.228 0.082

Notes. Column (1) reports OLS estimates of the effects on test scores, Column (2), on the rate of failure.
Blank submission does not count as failure because we are interested in “true” failure only but not deliber-
ate failure. We pooled the data from 2006 through 2012. The effects of the year dummies are omitted for
convenience. Age and semester are not used as control variables because students necessarily increase in age
and semester as they resit the exam. Robust standard errors appear in parentheses. ?p < 0.1. ??p < 0.05.
???p < 0.01.



TABLE VII
Placebo Test

Test Performance

Test Score Blank Submission
(1) (2)

Placebo −5.151 −0.013
(3.905) (0.021)

2012 12.456??? 0.038?

(3.392) (0.021)

Business administration 3.001 0.024?

(3.026) (0.013)

Male −1.328 0.001
(1.602) (0.011)

Migrant −16.150??? −0.002
(4.123) (0.026)

Age −1.682??? 0.004
(0.364) (0.004)

Semester −2.754?? 0.022?

(1.176) (0.013)

High school GPA 12.304??? −0.007
(1.611) (0.011)

Constant 82.051??? −0.173
(11.794) (0.114)

Observations 644 644
R2 0.225 0.033

Notes. Column (1) depicts OLS estimates of the effects on test scores, Column (2), on the rate of blank
submission. The row labeled “2012” captures the trend; the years compared are 2012 and 2006, because the
business education program was reformed in 2010. We let the effect of the program and the year interact to
model the placebo effect. Robust standard errors appear in parentheses. ?p < 0.1. ??p < 0.05. ???p < 0.01.
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