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ABSTRACT

We analyse if a small increase in a midterm exam grade (ie. grade slightly higher than 5 out of 10 
compared with slighter smaller than 5) has an effect in the final exam grade of a course and if this 
effect is different depending on the student gender. Nudge theory predict that a better performance 
in midterm exams may increase self-confidence in student ability. But its effect on the final grade is 
unclear, since students can interpret positive news as a signal that additional study effort is unnecessary 
to pass the course. We combine administrative data on academic performance and survey data on 
students behaviour for first year undergraduate Economics and Business students in Mathematics 
courses in the University of Alicante. Regression Discontinuity techniques allow us to identify the 
potential causal effect of the positive information in the midterm on the final. We also use survey 
information to analyse if this nudge effect is heterogeneous. Our results are mixed. We obtain overall 
insignificant (or even negative) effects of information about midterm exam performance on final 
course achievement. Although the difference is not always significant, we also find that the nudge 
effect is higher for women.

Keywords: nudge effect, regression discontinuity, gender differences
1. INTRODUCTION

1.1 Purpose of the study
In this project we want to study if positive information about performance in midterm exams can 

have a positive impact on students’ final achievements. In addition to measure the magnitude of this 
effect, we are particularly interested in analysing if there are differences between males and females 
in this potential effect.

 Nudge theory suggests that positive reinforcement and indirect suggestions can be at least as 
effective as direct enforcement. In the particular setting of learning, achievement some (arbitrary) 
targets can increase self-confidence in students’ ability and thus lead to better performance later on. 
A number of potential channels through which this effect may show up have been proposed: the 
encouraging effect of positive information may lead to increase students efforts or the nudge may have 
a pure psychological effect reassuring the existing abilities or negative news can make them lose heart 
about their capabilities. However it is not even clear that the effect is positive: positive information in 
the midterm exams can be interpreted as a signal that further study effort is unnecessary and negative 
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news in the midterm exams can, contrary to the previous arguments, lead the students to make an 
extra effort to overcome the starting disadvantage. The analysis of this channels are beyond the scope 
of the current project. Since the evidence about the existence of such a nudge effect is very scarce 
and its sign is unclear, we just try to contribute with a rigorous empirical analysis on this topic. To 
begin with, we want to obtain evidence to see if a nudge effect exists and it is positive or negative. 
Moreover, we study if the existence or the magnitude of the potential nudge effect is heterogeneous 
depending on the student gender.

 In particular, our setting is the following. Consider two students with the same characteristics, 
for instance, gender, admission grade to the University, family background, etc. These two similar 
individual should also perform similarly in the future. That is, their final grades in a given course 
should be similar, on average (when we consider a sample of “similar pairs”). Now, suppose that 
one of the two in a pair gets a slightly greater grade in a midterm exam. In our empirical analysis, 
we consider a standard threshold: our cut-off for positive/negative news is a grade of five out of ten, 
that is, the one that determines passing or not the exam. Note that students are mostly interested in 
passing the course, so passing the midterm exam or not (even in the margin) is a key piece of relevant 
information for them. If nudge theory is true, the increased self-confidence, study effort or any other 
underlying reason will lead to the student that passed the midterm exam to perform better on the final 
exam, compared with the student that failed with a slightly lower grade. That is, we should observe 
higher future grades, on average, for those individuals who received “positive news”. However, it 
can also be possible that students interpret positive news as a signal that additional study effort is 
unnecessary to pass the final exam (see a discussion in the context of the United Kingdom and of the 
USA in Papay et al., 2010, Sartarelli, 2011, and Hemelt, 2015). In such a case, we would observe 
lower future grades, on average, for those individuals with a positive information about midterm 
exam performance.

 Furthermore, if nudge effects exist, these can be different for different groups of students. 
Since positive/negative news may imply different behavioural reactions, the observed effect of the 
same “nudge” can vary in magnitude for two different pairs of students. As previously commented, 
this project focuses on two particular groups: males and females. So, we want to consider a pair of two 
boys with the same characteristics and another pair of two girls also sharing the same characteristics. 
We want to answer the following question: if one of each pair gets a grade slightly greater than five 
and the other one in each pair gets a grade slightly lower, will we observe the same difference in the 
final grades of the two boys and the two girls?

 Note that a rigorous answer to the purpose of this project require a particular research design, 
which is partly implicit in the previous discussion. First at all, we need detailed information about 
the students: their academic performance both in all the midterm exams and in the final exam, their 
individual characteristics and family background, etc. Second, we need a clean identification strategy 
to make sure that we obtain a true causal effect, and not a pure spurious correlation. As the methodology 
section explains in depth, we rely on Regression Discontinuity Design. In short, students should be 
similar in terms of both observed and unobserved characteristics around the threshold, and so positive 
or negative news about performance are “randomly” assigned to the students with grades slightly 
greater or slightly lower than five. Thus we can be sure that a lean causal effect is identified.

1.2 Literature Review
Our paper is related to studies testing the effect of barely passing end-of-secondary school tests 
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on students’ decisions to attend post-compulsory education. Papay et al. (2010) study whether barely 
passing a test has an impact on the probability of high school graduation for students in Massachusetts 
by using a RDD as a cutoff score in tests determines whether a student passes a test. They find that 
barely passing the Maths test increases the probability of graduation but only for poor students while 
barely passing the English test has no effect. In related studies the same authors find that barely 
passing one or more high school final tests increases the probability of attending college (Papay et al., 
2011; Papay et al., 2014; Papay et al., 2015).

 Levitt et al. (2016) induce experimentally students’ effort, by way of financial and non-financial 
incentives, to study its impact on academic achievement for high school students in Chicago. They 
find that test scores increase when rewards are delivered immediately while no effect is observed 
when students are rewarded with a delay. In addition, they find that non-financial incentives are more 
cost-effective than financial ones for younger students and vice versa for older students. Finally, in 
related work in which incentives are instead at the school level, Hemelt (2011) study whether failing 
to make adequate yearly progress in the No Child Left Behind program for schools in the US has 
an impact on their pupils’ attainment. By exploiting panel data on elementary and middle schools in 
Maryland and the cutoff score determining whether a school made adequate thanks to a RDD they 
find that pupils’ performance in English and Math worsens due to school-wide failure.

 Azmat et al. (2016) test whether providing feedback to college students on their position in 
the grade distribution thanks to a controlled experiment that was carried out at the Universidad Carlos 
III in Madrid and lasted over a three-year period. They find that in the first two years information 
decreases accumulated GPA and the number of exams passed for treated students, with these results 
being driven by students underestimating their real position in the grade distribution. However, they 
catch up in year three when differences between treated and controls are small and not significant. In 
addition, a significant increase in treated students’ self-reported satisfaction is observed. In related 
work Chevalier et al. (2014) study the effect of inducing study effort, by way of providing additional 
educational material or giving vouchers to top performers, in students at the University of London on 
their academic achievement. They find that additional effort increases performance overall.

 While no study to the best of our knowledge has studied gender differences in the effect 
of barely passing a test, several related studies have studied gender differences in achievement in 
compulsory and post-compulsory education. Female peers has been studied as a candidate mechanism 
to explain gender difference in achievement. Lavy and Schlosser (2011) find a positive effect of an 
increase in female peers on females’ achievement using data on elementary, middle and high school 
students in Israel. Schone et al. (2017) study female peers effect on students’ grades and educational 
choices and find for pupils in Norwegian lower-secondary schools no effect on grades while a 
positive effect on the probability of choosing scientific subjects in upper secondary school. Among 
the possible mechanisms that rationalise gender differences in achievement, competition has been put 
forward to explain higher math performance for males. Niederle and Vesterlund (2010) survey the 
evidence testing for the effect of competition on math scores and find that gender differences tend to 
be explained by lower competitiveness for females.

1.3 Objectives
The final objectives of this project are the following. First, we will obtain a detailed database with 

information about students’ grades, characteristics and behaviour. We had accomplished this objective 
by asking the students to answer a detailed a questionnaire and collecting administrative data on 
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grades from students, if they allowed us to use confidentially and anonymously this information 
together with their answers in the survey. All this information was always treated with extreme care 
to guarantee the protection of personal information (according to the Spanish Law), since we are 
only interested in this information for academic purposes and therefore we only focus on average 
information, not in individual details.

 The second objective of this project is to carry out an empirical analysis about the effect of 
positive information on performance in midterm exams on students final exam grade. We have run 
linear regression where the dependent variables is the grade in the final exam and our main explanatory 
variable is a dummy that takes on value 1 if the student passed the midterm exams. These regressions 
also include a number of students’ characteristics, in particular gender. Different specifications are 
estimated in order to find empirical evidence with which we can test several hypotheses mentioned 
above. It is unclear a priori if these hypotheses can be answered in the affirmative or in the negative. 
So, the role of our work, as in most (serious) empirical work, is to provide empirical evidence to 
answer the following questions:

1. Is there a nudge effect of midterm exams grades on final exam grades?
2. If there is an effect, is this effect positive or negative?
3. Does the existence, sign and/or magnitude of this effect vary depending on the student gender?

 The third objective of this project is check that our empirical results can be regarded to 
as rigorous estimates of the causal effect of midterm exams performance on final grades. This is 
an important points. If our results were capturing just spurious correlations, no relevant policy 
recommendation can be concluded from them. Thus, we have used a sophisticated and well-known 
procedure, Regression Discontinuity Design (see Lee y Lemieux, 2010), to estimate the regression 
models that answer the previous questions. Moreover, we have run a battery of tests, so we can 
guarantee that the crucial assumptions to interpret our results as causal effect do hold.

 The fourth and final objective of this project is to discuss the implications of our results to 
make relevant policy recommendations. Our empirical results on the causal effect of passing midterm 
exams on final academic achievement in the course can be employed to design mechanisms that 
increase students effort and learning.

2. METHODOLOGY 
This project required a number of steps to obtain the final empirical results discussed in the 

following section. To start with, we need to obtain information about students characteristics and 
their performance in the midterm and final exams in a given course. We have chosen a mandatory 
course in Mathematics, “Matemáticas I”, that is taught in the first term of the first year for students 
in any degree related to Economics and Business in the Universidad de Alicante: that is, “Grado en 
Economía” (degree in Economics), “Grado en Administración y Dirección de Empresas” (degree in 
Business Administration), “Doble grado en Derecho y Administración y Dirección de Empresas” 
(double degree in Law and Business Administration) and “Doble grado en Turismo y Dirección y 
Administración de Empresas” (double degree in Tourism and Business Administration). There exist 
several reasons for this particular choice. On the one hand, one of the member of the project, Marcello 
Sartarelli, has been teaching this course for several years, so he knows it very well. Moreover, we 
had very positive feedback about collaboration from other persons teaching the course and, in 
particular, the help from Pepa Tomás (course coordinator) is greatly appreciated. On the other hand, 
we think that this course itself has several interesting feature for our purpose of studying the effect of 
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information about intermediate performance on final academic achievements. Since this is a course 
in the first term of the first year, students do not have much information about how the can perform 
in the university: if they can be affected due to the transition from high school to university life 
can affect their performance, if the require skills and study techniques are different, etc. Thus, their 
grades in one of their first midterms in the university can be very informative for them about their 
adaptation to the new environment. A Math course can be specially relevant since it is a subject that 
students have studied before in one way or another so they can learn how they must adapt to the new 
contents, requirements, etc. of a known topic. Finally, this course, with the same contents, structure 
and requirements, is taught in several degrees related to Economics and Business, so up to eight 
hundred students are taking this course. This is a potentially large sample for our study.

 Then, we had to collect two types of information about the students in the course. First, we 
needed students’ grades both in the midterm exams and in the final exam, so we can check how 
knowing their performance in the first one can affect their achievements in the second one. Second, we 
also want to have information about individual characteristics of the students, such as demographics, 
family background and also study behaviour.

 We decided to ask the students a questionnaire right after the final exam, and thus before 
they knew their final grade. Students that agreed to answer the questionnaire allowed us to use this 
information together with their grades in an anonymous and confidential way according to the Spanish 
law, “Ley Orgánica de Protección de Datos de Carácter Personal”. Then, we could obtain from the 
corresponding grades, in the midterm and in the final exam, from the teachers and match them, 
confidentially, with the answers from the survey questions to treat anonymously all this information 
in our analysis.

 The survey design took us a lot of time to carefully determine both which questions to ask 
in order to get the relevant information and which was the better way to formulate the questions. 
Moreover we also wanted to get as much information as possible without delivering an extremely 
long questionnaire as this would most likely reduce the response rate. The final version contains  39 
short questions to be asked as a multiple choice test. The questions include students characteristics 
(questions 1 to 4), their expectations about final exam grade (questions 5 to 8), how they think that 
their motivations and behaviour change after knowing their midterm exam grade (questions  9 to 14 
for the first midterm exam and 15 to 20 for the second one) and a number questions (21 to 39) about 
self-declared personality traits (actions, attitudes, behaviours, etc.)

 Once the raw data from these two sources (questionnaire and exams results) was ready, we 
had to proceed to combine, clean and transform the data so it can be used for analyse. As usual, data 
wrangling was an arduous task, but allows to recover some  observations with partial answers from 
the survey, whose initial mistakes made them unable to be matched with the grades. During the 
whole process we always guaranteed anonymity. As discuss in the next section, our final consisted 
of a maximum of 684 individual observations for which at least some information is available. This 
figure can be down to around 300 observations when all the information from the survey is taken into 
account.

 The final step is the empirical analysis of the data to address the main questions of the projects. 
We use regression techniques to obtain estimates of the effect of the midterm score on the final grade. 
So our simplest empirical model is:

ç
(1)
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where Final is the grade in the final exam of the course and MidPass is dummy variable that takes 
on value 1 if the student obtained “positive” news in the midterm exams (midterm exam  passed) and 
0 otherwise. The parameter measures our effect of interest: the nudge effect of passing the midterm 
exam on final grade. As discussed before, we want also to consider that this effect can be different for 
males and females. So we consider the following model:

 Final=β0+β1 MidPass+β 2 Female+β 3 MidPass*Female +v  (2)
where Female is a dummy variable that takes on value one if the student is a female and zero 

otherwise. Then,  β 1 gives the nudge effect of the males and β 1 + β 3 is the nudge effect of the females.
 However, OLS estimates from models (1) or (2) are biased, since passing the midterm exams 

is driven by a number of omitted performance factors that are also determining the final grade. Some 
controls are available in the survey, but many others are not and, in general, are unobservable such as 
innate ability or effort. Since those unobservables in the error term correlate with exams grades, we 
could obtain a spurious correlation between final exam grade and passing the midterm exam. 

 Using instead information on students who marginally pass the midterm exam with respect 
to students who marginally failed, helps to identify the effect of positive information about midterm 
exam performance by using a a regression discontinuity (RD) research design. Students that are just 
slightly above or slightly below the threshold that determines passing the exam can be regarded to 
as being similar both in terms of observable and unobservable characteristics. Therefore, only one 
relevant difference between these two groups of individuals exists, whether they passed the midterm 
exam or not, and this can be regarded to as being assign as good as at random. Thus, we finally 
estimate the following regression model:

Final= β 0+bβ 1 MidPass+ β 2 Female+β MidPass*Female+f(MidGrade)+g β 1W+e (3)
where f(MidGrade) is flexible function of the grade obtained in the midterm exam, which can be 

different to the right and to the left of the cut-off, and W denotes a vector of controls. As before, we 
are interested in β and in β 1 +β 3  (the nudge effect for males and females, respectively). 

 In the empirical section we consider different approximations for the function  f(MidGrade). 
We also try different “windows” for the students around the thresholds, that is, how far the grade of 
a student can be away from the cut-off (from above or from below) to be included in the sample. The 
choice of the window implies a trade-off: with a large value,  many observations are included but 
students with grades much higher and much lower than the threshold cannot be regarded to as being 
similar. Additionally, we can use grades from two midterm exams, namely, T1 and T2. So, we also use 
three alternative measures for the relevant information about midterm exams performance: 

1. Only from the first midterm exam, so MidGrade=T1 is the grade in that exam and 
MidPass=T1d=1(T1>5) is a dummy for passing or not that exam.

2. Students’ best performance in the two midterm exams, so the grade is the maximum of the two 
grades, MidGrade=Tmax=max{T1, T2}, and the relevant dummy is for passing at least one 
exam, MidPass=Tmaxd=1(Tmax>5).

3. Students’ worst performance in the two midterm exams, so the grade is the minimum of the 
two grades, MidGrade=Tmin=min{T1, T2}, and the relevant dummy is for passing at least 
one exam, MidPass=Tmind=1(Tmin>5).

 Finally, we have carried out a number of standard test to provide some indirect evidence about 
the key assumption in RD design to be true. Since individuals around the threshold should be similar 
we can use graphical analysis with data from the survey to check that average observed characteristics 
are not statistically different for individuals below and above the threshold.
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3. RESULTS
Before obtaining the empirical results, we carry out several graphical analysis that, as discussed 

above, can provide some indirect evidence about the validity of our RD research design. Figure 1 
shows plots of third order polynomials in Test 1 (first midterm exam) score of students’ baseline 
characteristics, with the score centered at the cutoff score 5, and they were fitted separately to the 
left and to the right of the cutoff. Not observing substantial or significant jumps in any baseline 
characteristic at the cutoff offers evidence in support of the research design validity. Figure 1 shows 
as baseline characteristics three variables from the Big Five inventory (John et al., 1991). Evidence 
on additional variables on Conscientiousness and on Openness in the Big Five, as well as when using 
as running variable Test 2 (second midterm exam), the max between Test 1 and 2 or the minimum, 
shows that they are balanced at the cutoff and is available upon request. 

Figure 1. Baseline characteristics balance at Test 1 cutoff

 
Figure 2 shows histograms of the running variables used in our research design centered at the 

cutoff score 5. The figure shows that the density at the cutoff does not jump discontinuously, thus 
suggesting that students whose score is close to the cutoff on either side are not systematically 
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manipulated above or below the cutoff by teachers.

Figure 2. Test score histograms

 Now we move to show and comment on the empirical results. Figure 3 shows in the top panel 
RDD plots of the effect of passing Test 1 on final exam score for all students and separately by gender 
using a bandwidth of 5 points score. Overall, the figure shows that the effect of barely passing Test 1, 
i.e. of obtaining a score greater than or equal to 5 has a small and not significant effect on the score 
in the final exam with negligible gender differences. When looking at the effect of barely passing 
Test 2, that is shown in RDD plots in the bottom panel of the figure, we find that results are similar.  
Figure 4 shows in the top panel RDD plots of the effect of passing at least one of the two tests on the 
final exam score for all students and separately by gender. To do so, we use using as running variable 
the maximum between Test 1 and Test 2 centered at the cutoff 5 as if the maximum is greater than or 
equal to 0 for a student, she scored above the cutoff in at least one of the test while both test scores 
are smaller than 5 if the maximum is smaller than 0.
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Figure 3. RDD plots of passing Test 1 or 2 on final exam score by gender

Figure 4. RDD plots of passing at least one (max) or both tests (min) on final exam score by gender

Table 1. RDD estimates of passing Test 1 on final exam score
(1) (2) (3) (4) (5) (6) (7) (8)
l lc p pc lf lfc pf pfc
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T1d -0.593** -0.667* 0.413 0.023 -0.703* -1.169** 0.484 -0.411
(0.280) (0.369) (0.425) (0.602) (0.394) (0.490) (0.525) (0.787)

T1 0.665*** 0.479*** 0.027 0.042 0.630*** 0.488*** -0.287 0.277
(0.071) (0.096) (0.324) (0.487) (0.096) (0.130) (0.397) (0.653)

T1d*T1 -0.003 -0.007 -0.146 -0.120 0.179 0.190 0.350 -0.769
(0.110) (0.159) (0.400) (0.578) (0.156) (0.199) (0.526) (0.761)

T12 -0.121** -0.086 -0.170** -0.043
(0.056) (0.088) (0.071) (0.119)

T1d*T12 0.314*** 0.224* 0.360*** 0.332**
(0.077) (0.120) (0.106) (0.145)

Female 0.350 0.375 0.598 0.125 -0.470
(0.238) (0.237) (0.544) (0.586) (1.132)

T1d*F 0.210 1.148 1.100** 1.119
(0.711) (0.749) (0.519) (1.226)

T1*F 0.036 -0.017 -0.570* -0.625
(0.173) (0.192) (0.328) (1.016)

T1d*T1*F -0.502* -0.428 -0.258 1.494
(0.283) (0.300) (0.672) (1.257)

T12*F -0.117 -0.115
(0.076) (0.184)

T1d*T12*F 0.210 -0.210
(0.160) (0.241)

Constant 4.230*** 3.085*** 3.643*** 2.718*** 4.100*** 3.179*** 3.251*** 2.997***
(0.216) (0.810) (0.370) (0.986) (0.298) (0.868) (0.438) (1.090)

N 696 305 696 305 545 305 545 305
Controls 0 1 0 1 0 1 0 1
Bandwidth 5 5 5 5 5 5 5 5

 Table 1 shows RDD estimates of the effect of passing Test 1 on the final exam score. The first 
four columns on the left-hand side show respectively local linear regression estimates in the first two 
and second order polynomial regression in columns 3 and 4, without and with the following controls: 
a dummy for females, the distance in minutes from a student’s home to the Universidad de Alicante 
Campus, two proxies for socio-demographics: the number of rooms and the number of people in a 
student’s house, and, finally, a student’s prediction of the final exam score. For these specifications the 
effect of passing Test 1, that is captured by the dummy T1d that is equal to 1 if the score in Test 1 is 
greater than or equal to 5 and 0 otherwise, has a mixed sign and significance. It tends to be negative 
and significant in local linear regression while it turns positive and it is not significant when adding 
second order polynomials in regressions.

 In addition, columns 4-8 in Table 1 show RDD estimates of the heterogeneous gender effect 
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of barely passing Test 1 on the final exam score. Estimates of the effect of barely passing Test 1 are 
still mixed in sign and significance. Gender differences are captured by the interaction between the 
female dummy and the dummy T1d equal to 1 if the score in Test 1 is greater than or equal to 5 and 
0 otherwise and estimates are positive although they tend not to be significant. The evidence on the 
effect of passing Test 2 is not substantially different, except that the main effect tends to be negative 
although little significant, and is available upon request.

 To jointly account students’ performance in both tests, we now turn our attention to estimates 
of the effect of barely passing at least one of the two tests on the final exam score in Table 2. It 
shows homogeneous effect estimates in the first four columns on the left-hand side and heterogeneous 
effects by gender in the remaining four, analogously to the structure of Table 1. Estimates of the 
effect of barely passing at least one test are negative and not significant when not accounting for 
gender difference. When gender is, instead, accounted for the sign is unchanged and three of four 
specifications are significant at conventional levels. In addition, the estimate of the interaction T1d ∗ 
F shows that females obtain a significantly higher score in the final exam, by 1.6-2.9 point scores.1

 Finally, Table 3 shows RDD estimates of the heterogeneous gender effect on the final exam 
score of barely passing both tests with respect to passing at most one test. The estimates show that the 
effect is negative. It tends to be significant when not accounting for gender differences while it is no 
longer significant when gender is accounted for. As for the gender difference estimate, it is mixed in 
sign and tends not to be significant.

 Figure 5 show how estimates obtained from RDD regressions of the effect of barely passing 
Test 1 and of barely passing at least one test vary as the bandwidth value decreases from the maximum 
possible value of 5 points score to 2. Non-significant estimates obtained using Test 1 as running 
variable in Table 1 are unchanged when decreasing the bandwidth size. Similarly, estimates of 
significant gender differences obtained using the maximum between the tests as running variable in 
Table 2 also also when decreasing the bandwidth.2

Table 2. RDD estimates of passing at least one test (max score) on final exam score

(1) (2) (3) (4) (5) (6) (7) (8)

l lc p pc lf lfc pf pfc

Tmaxd -0.315 -0.068 -0.193 -0.235 -0.841** -1.090** -0.256 -1.235*
(0.248) (0.355) (0.358) (0.554) (0.357) (0.506) (0.448) (0.734)

Tmax 0.813*** 0.561*** 1.136*** 1.157** 0.807*** 0.651*** 0.599** 1.562***
(0.051) (0.108) (0.244) (0.472) (0.070) (0.157) (0.282) (0.582)

Tmaxd*Tmax -0.107 -0.027 -1.100*** -1.158** 0.110 0.085 -0.298 -1.795***
(0.091) (0.148) (0.328) (0.544) (0.130) (0.201) (0.426) (0.676)

Tmax2 0.063 0.129 -0.032 0.201*
(0.041) (0.092) (0.048) (0.112)

1  Estimates are robust to clustering standard errors for the different groups and degrees, 
Business Administration and Economics, in which the course was taught.

2  The evidence on how the estimated effect of passing Test 2 and of passing the minimum 
between the tests varies with the bandwidth value is available upon request.
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Tmaxd*Tmax2 0.098 0.004 0.183** 0.034
(0.064) (0.117) (0.086) (0.141)

Female 0.318 0.329 -0.500 -0.849 -1.700*
(0.222) (0.223) (0.418) (0.570) (0.922)

Tmaxd*F 1.599*** 2.226*** 1.218*** 2.578**
(0.573) (0.697) (0.459) (1.014)

Tmax*F -0.151 -0.228 0.125 -1.381
(0.112) (0.202) (0.285) (0.860)

Tmaxd*Tmax*F -0.332 -0.155 -0.851 1.911*
(0.217) (0.277) (0.591) (1.019)

Tmax2*F 0.029 -0.254
(0.064) (0.168)

Tmaxd*Tmax2*F 0.042 0.035
(0.138) (0.217)

Constant 3.819*** 2.538*** 4.085*** 3.136*** 3.917*** 2.807*** 3.659*** 3.614***
(0.183) (0.817) (0.295) (0.975) (0.263) (0.831) (0.342) (1.000)

N 684 301 684 301 538 301 538 301
Controls 0 1 0 1 0 1 0 1
Bandwidth 5 5 5 5 5 5 5 5

Table 3. RDD estimates of passing at both tests (min score) on final exam score

(1) (2) (3) (4) (5) (6) (7) (8)
l lc p pc lf lfc pf pfc

Tmind -0.998*** -0.792** -1.041*** -1.155** -0.275 -0.864* -0.816* -1.232
(0.232) (0.336) (0.384) (0.566) (0.311) (0.447) (0.450) (0.797)

Tmin 0.974*** 0.735*** 1.140*** 1.082*** 0.864*** 0.722*** 1.381*** 1.120**
(0.053) (0.080) (0.274) (0.404) (0.075) (0.101) (0.331) (0.549)

Tmind*Tmin -0.023 0.302** -0.493 -0.039 0.159 0.363** -0.731 -0.176
(0.095) (0.140) (0.370) (0.527) (0.116) (0.167) (0.466) (0.709)

Tmin2 0.030 0.065 0.081 0.073
(0.045) (0.069) (0.056) (0.093)

Tmind*Tmin2 0.050 -0.065 0.018 -0.038
(0.073) (0.101) (0.094) (0.141)

Female 0.485** 0.476** 1.120*** 0.533 0.397
(0.203) (0.204) (0.405) (0.459) (1.007)

Tmind*F -1.831*** 0.178 -0.619 0.175
(0.569) (0.696) (0.472) (1.196)
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Tmin*F 0.202 0.031 -0.625*** -0.078
(0.126) (0.147) (0.241) (0.842)

Tmind*Tmin*F -0.208 -0.157 0.547 0.245
(0.228) (0.281) (0.645) (1.047)

Tmin2*F -0.127** -0.019
(0.055) (0.144)

Tmind*Tmin2*F 0.149 -0.058
(0.141) (0.211)

Constant 5.398*** 4.624*** 5.573*** 5.019*** 4.917*** 4.591*** 5.593*** 5.053***
(0.173) (0.721) (0.340) (0.829) (0.254) (0.757) (0.405) (0.955)

N 684 301 684 301 538 301 538 301
Controls 0 1 0 1 0 1 0 1
Bandwidth 5 5 5 5 5 5 5 5

2165Modalitat 2 / Modalidad 2



Figure 5. RDD estimates of passing Test 1 and of at least one test on final exam score, 
 by gender and bandwidth

4. CONCLUSIONS
In this project we want to provide rigorous empirical evidence on the hypothesis that positive 

information about performance in midterm exams could have an impact on students’ final exam 
achievements. It is unclear if the effect of positive news in the midterm exam (ie., just being slightly 
above the threshold to pass) is positive, because of the increase self-confidence, or negative, because 
the student are overconfident. This research question has not been address, to the best of our 
knowledge, in the literature before. Some related previous works have found positive nudge effect of 
barely passing tests in high-school on the probability of graduation; this is similar to our project in the 
sense that measure the effect of positive information on final academic achievement (see Paypal et al., 
2010, among others). Some other works found no effect of providing students with feedback about 
their relation position in the grades distribution on later academic achievements. 

 Moreover, we also study if this nudge effect can be heterogeneous depending on student 
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gender. Again, this has not been study before, but there exists evidence on gender differences in 
academic achievements. These studies have also found different mechanisms through which the 
differential performance can be explained (peers effects, personality traits like competitiveness, etc.). 
These can be related to the mechanisms that we expect that positive news in the midterm exams can 
affect final grades.

 We have chosen a mandatory course in Mathematics, “Matemáticas I”, that is taught in the first 
term of the first year for students in any degree related to Economics and Business in the Universidad 
de Alicante. We combine administrative data on grades from the two midterm exams and the final 
exam with survey information that the students answered right after the final exam. To guarantee that 
our estimates can be interpreted as causal effects, we have used a Regression Discontinuity design 
research. Moreover, we have provided evidence that the underlying assumptions seem to hold. We find 
mixed results. Overall, we obtain that the effects of information about midterm exam performance on 
final exam grade is insignificant or even negative. More importantly, we also find that the nudge effect 
is higher for women, although the estimated difference with respect to males is not always significant.

 Our results do not allow us to provide strong policy recommendations. It seems that positive 
news that could increase students self-confidence do not have the expected positive effect on the 
students performance, in general. This positive nudge effect can only exist for females, but it could 
even be discouraging for males. 
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