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Evaluation of Miroslava Federicova’s dissertation 
"Essays on Early Tracking School System” 

 

The thesis consists of three essays and an introduction. The essays use the data for the Czech 
Republic and Slovakia in TIMSS (the Trends in International Mathematics and Science Study) and 
PIRLS (Progress in International Reading Literacy Study) collected by the International Association 
for the Evaluation of Educational Achievement in primary education. The TIMSS data for the Czech 
republic in 2011 are matched with data from the follow up study CLoSE (Czech longitudinal Study in 
Education) in two of the essays. All essays include analyses for the Czech republic, while one essay in 
addition include Slovakia. 

The essays investigate different features of systems with early tracking of students into selective 
academic schools. The admission to these selective schools is based on measures of student 
achievement. In the Czech Republic, the transition to academic schools occurs after the 5th grade, 
while in Slovakia, the transition changed from after the 4th grade to after the 5th grade in 2009. The 
academic schools have the same curriculum as regular schools, but go into greater depth in the 
subjects than the regular schools. In the Czech Republic, about 10% of the students transit to academic 
schools, while this is the case for about 7% of the students in Slovakia. 

The first essay investigates the admission process of the selective schools, and in particular whether it 
contributes to the observed gender gap in application rates to academic schools. The second essay 
studies whether the admission exams to academic schools affect student effort and student 
achievement prior to the exams by exploiting the reform in 2009 in Slovakia. The final essay 
investigates whether the self-reported self-confidence of the students is related to whether their 
classmates apply for academic schools. 

All essays are well-written and clearly describe the data and the empirical approaches. Below are some 
comments in more detail on each essay. 

 

Essay 1: Gender Gap in Application to Selective Schools: Are Grades a Good Signal? 

This essay studies the probability of applying for enrollment in selective schools and the probability of 
admission conditional on applying. Admission is based on teacher set grades and admission exams, 
where the latter counts the most. The students and their parents decide on whether applying. 
Application is free of charge, but requires extensive preparation to the exams. Since the performance 
on the exams is uncertain, the decision to apply must be made on expectations.  

One motivation of the essay is a higher admission rate for girls than for boys in selective schools. The 
theoretical background is a signaling model where the expected probability of admission, given a 
decision to apply, is based on a noisy signal on the student’s own skills. The signal is assumed to be 
the teacher set grades. Given the signal, it is assumed that the expectation of admission might differ 
between boys and girls.  

The analysis finds that the grades and the achievement in the TIMSS and PIRLS tests are strong 
predictors of the application decision, and that the application rate is higher for girls than for boys. In 
the model for the probability of admission, conditional on application, there is not found a higher 
probability for girls than for boys. The higher application rate for girls is due to the behavior in the 8th 
and 9th deciles of the estimated admission probability. This finding seems to be at least partly a result 
of differences in teacher set grades across girls and boys in these deciles. 

This essay addresses an interesting and policy relevant question. The analysis is mainly well-placed in 
the literature, and provides some interesting findings. Below I have some comments, in chronological 
order, that I think can contribute to improve the essay even further. 
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1. The main paragraph on page 5 should be a bit more careful on the role of teacher set grades. In 
a model with rational expectations and perfect information of the admission process, Z (see 
below) would be different for boys and girls such that no difference in application rates would 
be observed.  

2. The signaling model is close in spirit to the “employer learning” model of Altonji and Pierret 
(2001).1 The essay could benefit from making the model more similar to the Altonji and 
Pierret model. In particular, it is hard to follow the exposition on pages 12 and 13. I think it 
would be better to model the signal s than the realization of admission exams T. s could be a 
function of GPA and factors known for the student but unobservable for others (Z), where the 
latter might or might not differ between girls and boys. Since GPA is biased against boys, this 
model would directly imply an application bias against boys if Z is equal for boys and girls. 
Then too much weight is given to GPA in the application decision in the lack of better 
information.  

3. The chapters on methodology and results could preferably have the same structure. In the 
present form, the start of the chapter on results comes as a surprise. The methodology chapter 
could start with a reduced form (a model excluding the probability of admission) as the result 
chapter.  

4. The conditional model for the probability of application is essentially a model in two stages. 
In the first stage, the model for admission is estimated, and in the second stage, the model for 
application is estimated including predicted admission. This is not a classical model with an 
endogenous variable, but rather a model where the variable of interest (predicted admission) is 
not observed and must be estimated. Nevertheless, this involves an identification issue that 
could be more thoroughly discussed. The idea seems to be that skills (measured by GPA and 
scores on the TIMSS and PIRLS tests) affect the application decision only via the expected 
admission probability. While I think it is possible to argue for this specification, I am more 
skeptical to include individual characteristics only in the second step and not in the first step. 
At least, this is not the usual way of modelling. In addition, it would increase the readability if 
section 1.6.3 starts with the simple model in equation (2) before turning to the more 
heterogeneous model specification. 

5. The model of admission is central to the essay, and the estimation results (Table 1.4 in the 
Appendix) are important for the essay. Thus, the table should be included in the main part of 
the essay, and the results discussed. It would easy the presentation if teacher set grades are 
included on similar form in the different regressions. At present, they are included on different 
forms in tables 1.3 and 1.4, and in an unknown way in Table 1.5.  

6. I am not convinced that a teacher grading practice against boys can explain the whole gender 
difference in application to selective schools, but it is unclear to me how the essay concludes 
on this matter. I think the findings are more of the form that different grading practice towards 
girls and boys seems to explain a large part of the different application behavior. 

 

Essay 2: The Impact of High-Stakes Admission Exams on Study Effort and Achievements: 
Quasi-Experimental Evidence from Slovakia 

This essay is written together with Danial Münich. The motivation of the essay is that the analysis is 
able to separate the effect of student motivation on student achievement. The essay convincingly 
argues that the reform analyzed did not affect teacher effort, and thus any estimated effect must be due 
to changes in student motivation and student effort. 

In Slovakia, the tracking of students into selective academic schools changed in 2009 from after the 4th 
grade to after the 5th grade. Thus, the timing of the tracking became the same as in the Czech Republic. 

                                                            
1  Altonji  J.G.  and  Pierret  C.R.  (2001)  ‘Employer  Learning  and  Statistical Discrimination’, Quarterly 

Journal of Economics, 116: 313‐350. 
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The hypothesis in the essay is that the student motivation for high effort in 4th decreased as a result of 
the reform, reducing student achievement in the 4th grade. 

The analysis uses a difference-in-differences approach. The change in student achievement in the 
TIMSS mathematics test for 4th graders from 2007 to 2011 is compared across the two countries. In 
addition, the essay exploits that the excess demand for study places in academic schools varies across 
regions. 

The findings support the hypothesis. Student achievement in Slovakia declined compared to the Czech 
Republic after the reform. For girls, the effect is greatest in districts with high excess demand for 
academic schools. In addition, the effect is strongest in the upper part of the achievement distribution. 

This is an interesting and insightful essay. Below I have some comments that I think can contribute to 
improve the essay even further. 

1. The discussion of whether the identification assumption hold can be extended. The usual 
analysis on this issue in a difference-in-differences approach is to investigate whether there is 
a common pre-treatment trend for the units. That is challenging in the present case because, as 
far as I can understand, the TIMSS test for 4th graders is not available for the relevant 
countries prior for 2007. First, this issue should be mention in the introduction, and not only 
delegated to section 2.5. The trends in the PISA scores look fine, is it possible to make similar 
trends for the TIMSS tests for 8th graders? Is it a common trend also within percentiles in the 
PISA data, something that is not the case in the TIMSS data in Table 2.2? 

2. Given that it is hard to shed light on whether the identification assumption hold for the 
difference-in-differences model, it is particularly interesting to estimate models with a 
difference-in-differences-differences approach. This seems basically to be the idea in the 
model exploiting the variance in excess demand for academic schools across regions, but is 
not presented as such in the essay. I think it would be an improvement to present this model as 
a triple-diff model, and clarify the identification assumption in this case. One has to decide 
then, whether to continue to estimate at model for treatment intensity as present or to split the 
sample such that the model becomes a traditional difference-in-differences-differences 
specification. Further, I do not think the model specification in equation (2) is a complete 
triple-diff specification. I miss the interaction terms between excess demand, year and country 
(DY2007*ED and DDd*ED).  

3. Could the hypothesis about different effects across the achievement distribution also be 
formulated as a triple-diff model? One cannot split the sample based on information in the left 
hand side variable, but on variables strongly correlated with student achievement, for example 
the number of books at home. Column (1) in table 2.8 can also be seen as triple-diff  model 
(while column 2 is highly complex). 

 

Essay 3: Children Left Behind: Self-Confidence of Pupils in Competitive Early Tracking 
Environments 

This essay is written together with Filip Pertold and Michael Smith. The question analyzed is whether 
self-confidence in mathematics in the 5th grade in the Czech Republic depends on the number of 
classmates that apply for admission in a selective academic school. The tracking of students in a 
competitive environment might affect more than student achievement in the short run. An effect on, 
i.e., motivation and self-confidence, might be a mechanism of lung-run effects of student achievement. 
A negative effect on self-confidence for those who stays in regular schools might contribute to 
inequality in school systems with early tracking. 

The essay combines data from TIMSS and CLoSE. In these surveys, the students are asked whether 
they think they are doing well in mathematics. In the empirical model, a dummy variable for high self-
confidence is the dependent variable, and the independent variable(s) of main interest is the number of 
classmates that apply for selective schools. The latter variable is specified as a series of dummy 
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variables. In addition, the model conditions on student achievement, prior self-confidence, some socio-
economic factors, and some class characteristics. 

The results show a negative and significant relationship between the applicants intensity and self-
confidence if the number of applicants exceeds two. This relationship is stronger for girls than for 
boys. The self-confidence for girls is more strongly related to the number of classmates admitted to 
selective schools than to the number of applicants. For boys it seems to be opposite pattern. There is a 
negative relationship with the number applicants, conditional on the number admitted, but a positive 
relationship with the number admitted, conditional on the number of applicants. In addition, there is 
some evidence that the parents’ attitudes influence the relationship for boys. 

Again, the essay analyses an interesting question that is not much addressed in the economic literature. 
The analysis is well-placed in the literature, and provides interesting findings. Below I have some 
comments that I think can contribute to improve the essay even further. 

1. The identification in this essay is on observables. Even though there is a panel data structure 
in the data, where the students are faced with different “treatment” during the empirical 
period, the approach is a cross-section regression that conditions on lagged value of the 
dependent variable. An alternative approach could be a difference-in-differences model, where 
the treatment intensity varies across classes. Such an approach would clarify that the 
identification assumption cannot be analyzed. The critical question is whether the change in 
self-confidence would have been the same across classes in the absence of the application 
decisions. Some discussion is provided on page 80, but it is limited and not convincing. What 
is called “the second identification issue” on page 80 is about mechanisms and not about 
identification. I think this is an interesting study despite a lack of, in my opinion, the 
possibility to consider the identifying assumption. But the essay could be more careful in the 
presentation of the results. I think one should be careful on presenting the findings as an 
“effect” (for example in the introduction and the conclusion) of the application intensity on 
other students’ self-confidence. The essay merely finds an association, that might be a causal 
effect, but a causal interpretation hinges on assumptions that cannot be analyzed.  

2. It was not clear to me which question in the survey that is used to create the dependent 
variable. On page 77/78, two measures are presented, and it is the first that is presented in 
Table 3.1 and used in the main analysis? How exactly is the index in Table 3.1 created? 
Where in the result chapter are findings for the alternative measure presented? 

3. Figure 3.2 includes descriptive information and belongs to the same chapter as Figure 3.1. 
4. On page 85, it is written that teachers “may give extra attention, effort, and time to pupils 

preparing for the exams, all of which would likely boost their grades.” At page 90, it is written 
The hypothesis that teacher behavior responds on application to academic school seems to 
contradict with the interpretation in essay 2 that an effect on student achievement is only an  
effect from student motivation and student effort. 

5. The model specification in Table 3.7 is not clear. Does the model condition on self-confidence 
in the 4th or the 5th grade? This is essential information in order to interpret the results. 

6. The empirical model includes classroom characteristics. The coefficients of these 
characteristics are of interest and could be presented in an appendix table. 

 

Final comments 

The thesis includes three interesting essays that clearly describe the research questions, the relevant 
literature, the institutions and data, and the empirical analysis. The research questions and the analyses 
are relevant for the research community and for policy makers. The essays are well-written and the 
analyses are competently done. The essays show deep insight into the economic discipline. My 
comments above have the form of possible improvements that would increase likelihood of getting the 
essays published in decent international journals in economics. Overall, I find that the thesis satisfies 
the usual international requirements for a PhD thesis in economics. After some revision along the lines 
suggested above, I recommend the thesis for a defense. 


