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reveals that both low- and high-ability students of all affected cohorts received better grades during the semesters
when teaching and examinations were delivered online, with the effect on low-ability students continuing
through the first after-COVID academic year. However, improved grades contrast with lower graduation rates,
especially among high-ability students. Detailed analysis of graduation patterns coupled with ECTS credits take-
up analysis suggests that high-ability students were often discouraged from studying during the pandemic. For

low-ability students, the negative influence of COVID-19 was compensated by the lenient grading policy that
allowed them to pass the compulsory exams and continue studying.

1. Introduction

The COVID-19 pandemic was a shock to almost every aspect of our
lives. Stay-at-home orders and school and workplace closures were
among the most limiting. There is vast research showing that school
closures and the consequent switch to online education have adversely
affected primary and secondary school students (e.g. Agostinelli et al.
2022; Engzell et al. 2021; Grewenig et al. 2021). However, research into
the effects of COVID-19 on university students is scarcer and provides
mixed results. Here, scholars find mostly positive effects on grades
(Karadag, 2021; Iglesias-Pradas et al., 2021; Rodriguez-Planas, 2022a)
but negative effects on (the planned) graduation rates and the learning
process (Aucejo et al., 2020; Rodriguez-Planas, 2022b; Bonacini et al.,
2023).

What is missing in this line of research is an analysis of longer-run
effects on students that could reveal the consequences of a mixed bat-
tery of factors that affected the study process. Most of the papers pub-
lished to date concentrate on students’ outcomes during the Spring
(Summer) semester of 2020, or at most till the end of the academic year
of 2020/21. I complement this literature by analyzing students’ grades
and graduation patterns at a large Czech university until the end of the

academic year of 2022/23. This allows me to track not only the imme-
diate effect of lockdowns and the consequent switch to online education
but also the effects on grades and the probability of graduating during
the following academic years.

It has been shown that the switch to distance learning resulted in
significant learning loss at all levels of study and was especially
damaging for low-achieving students from low socio-economic back-
grounds (see Agostinelli et al. 2022 for the effect on teenagers and
Rodriguez-Planas 2022a for the effect on university students). Among
the explanations, scholars most often mention limited support from
school/university, limited contact with peers, and difficulties with
self-organization. These might affect not only one semester’s results but
can also spill over to the whole course of study.

To uncover online education’s medium-run effects, I analyze
administrative data on full-time bachelor students enrolled at one fac-
ulty of a large Czech university during the academic years 2014/15 to
2022/23. This rich database allows for a within-student analysis to
reveal the effect of COVID-19 on grades. It also allows studying gradu-
ation patterns while conditioning on students’ performance during the
first semester of study, a proxy for ability. Finally, I am able to identify
potential channels that might drive the observed behavior by combining
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the observed effect on grades with the effect on graduation conditional
on being in the 1% year of study or in the 3* year of study and with the
analysis of ECTS (European Credit Transfer and Accumulation System)
credits takeup.

In line with the earlier literature (Bonacini et al., 2023; Karadag,
2021; Iglesias-Pradas et al., 2021; Rodriguez-Planas, 2022a), this study
shows that students earned better grades during the semesters with full
online instruction. It further complements the literature by documenting
that this effect is mainly driven by low-ability students and that their
grades did not fully return to the long-run average once instruction was
moved back to the classrooms. I interpret the observed improvement in
GPA as a sign of grade inflation. This is supported by the anecdotal
evidence from the studied faculty and the supplementary analysis of the
ECTS credit take-up. The latter reveals that students were aware of the
more lenient grading and committed to more ECTS credits (i.e., took
more and/or more difficult courses), especially during the second se-
mester affected by the COVID-19 pandemic.

Finally, this study shows that students affected by the pandemic
graduate on time with a lower probability than their older peers. This
effect is observed among both high-ability and low-ability students;
however, it is most pronounced among high-ability students and for the
cohort enrolling in the 2018/19 academic year. While some earlier
studies have discussed the effect of COVID-19 on graduation (Aucejo
et al. 2020; Rodriguez-Planas 2022b; Saw et al. 2020), they are based on
student surveys and not on real graduation data. My research adds to the
literature by comparing real graduation rates for students observed in
the 1% year and those observed in the 3™ year (i.e., conditional on
surviving till the 3rd year). It reveals that many high-ability students of
the oldest COVID-affected cohort, who experienced the pandemic dur-
ing their last study semester, delayed graduation by one year. However,
among the students of the most affected cohorts, we observe some signs
of dropping out due to the pandemic. Interestingly, this effect is stronger
for high-ability than for low-ability students. This difference might be
driven by more lenient grading, potentially combined with lower quality
of instruction, which could have discouraged high-ability students while
helping low-ability students to continue studying.

2. Related literature

This study is related to two large streams of literature: the pre-COVID
literature comparing the effectiveness of online versus face-to-face in-
struction in higher education and the recent literature evaluating the
effects of the COVID-19 pandemic on university students.

The pre-covid literature predominantly shows that students in online
programs perform worse than students in traditional programs. Identi-
fication of the causal effect of online tutoring in this group of studies is
complicated by selection bias. Nevertheless, the results are comparable
among a set of studies using different identification strategies to deal
with selection. Bettinger et al. (2017) compare students’ performance at
a for-profit university that offers the same courses in either online or
in-person modes at several campuses across the U.S. To deal with se-
lection, they instrument online participation with a variable that in-
teracts the distance between a student’s residence and her local campus
with an indicator of whether the given course is offered in a face-to-face
setting at the student’s local campus. The authors show that taking a
course online negatively affects grades not only in the currently taken
course but also in future courses. Additionally, taking a course online is
reported to decrease the probability of a student remaining enrolled in
the following semesters. Cacault et al. (2021) conducted a randomized
experiment on students attending a bachelor program in economics and
management at the University of Geneva. The experiment consisted of
live-streaming lectures and allowing a random part of students to access
the streamed lectures while also having the opportunity to attend
in-person lectures. The authors report that attending online lectures
decreased grades for low-performing students but increased grades for
high-performing students. The within-student analysis of community
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and technical college students in Washington State, carried out by Xu
and Jaggars (2014), also points towards a similar conclusion. Taking a
course online is shown to have a detrimental effect on grades, the most
so for males, younger, and low-performing students. Finally, Coates
et al. (2004) also show that students taking online classes perform worse
than their colleagues taking in-person classes.

Based on the pre-covid literature, one can formulate a conclusion
that online instruction is detrimental to students’ outcomes. Those who
lose the most from online instruction (could gain the most from in-
person education) are the low-performing students. Given that online
courses analyzed by this stream of literature were in advance planned as
distance courses and thus might be of better quality than ‘emergency
online courses’ delivered during COVID-19, I expect that pandemic-
induced distance learning had negative effects on students’ learning
process’.

In contrast to these expectations, the literature analyzing the effects
of the COVID-19 forced move to online teaching on students’ academic
performance reaches different conclusions. Most of the studies report
that in Spring 2020, i.e., during the time when all instruction was sud-
denly moved to the online world, students earned better grades than in
earlier semesters. In the analysis closest to my paper, Rodriguez-Planas
(2022a) uses administrative data of the City University of New York
students spanning from Spring 2017 to Spring 2020. She shows that the
average GPA increased significantly in Spring 2020 and that this in-
crease was the highest among low-income, low-performing students,
perhaps due to the flexible grading policy. A similar conclusion is
reached by Gonzalez et al. (2020), who compare grades of the Uni-
versidad Auténoma de Madrid students for the academic year 2019/20
and the two preceding years, by Iglesias-Pradas et al. (2021), who test
differences in academic performance across the academic years
2017/18, 2018/19 and 2019/20 at the School of Telecommunication
Engineering (Spain), and by Karadag (2021) who analyzes data from
five Turkish universities in academic years 2018/19 and 2019/20.
Bonacini et al. (2023) also find that students taking online classes and
being remotely examined during the ‘covid times’ received better
grades. Moreover, these authors decompose the general result into the
effect of grading (mode of testing and assessing test results) and the
effect of studying (acquiring information). They conclude that students
attending emergency online courses acquired less information than
those attending courses delivered online even before the pandemic. Also
Aucejo et al. (2020) report a negative effect of the COVID-19 pandemic
on students. These authors asked students of the Arizona State Univer-
sity about their actual performance in Spring 2020 and about their ex-
pected performance had there been no pandemic. By taking the
difference between an individual’s actual GPA and expected GPA under
the no-pandemic scenario, they conclude that “GPA decreased with
COVID-19 by 0.17 on average”. These authors further show that 13 % of
students planned to delay graduation in the Spring semester of 2019/20
due to the COVID-19 crisis.

A similar result regarding delayed graduation is found by Rodri-
guez-Planas (2022b). The author analyses data from a survey that asked
students, among others, whether the pandemic and the subsequent
lockdown have changed their graduation plans. She finds that the share
of students who planned to delay their graduation due to the COVID-19
crisis is approximately 4 %. Saw et al. (2020) surveyed STEM students
across numerous institutions in the U.S. in June 2020. Results of this
survey reveal that 18 % of master’s and 7.6 % of bachelor’s students
delayed their graduation due to the COVID-19 pandemic. The survey
also offers possible explanations for the delayed graduation. Among

1 On the other hand, distance education might have been a better solution
than the complete cancellation of courses due to COVID-19 regarding the
quality of the learning process. This is indirectly implied by the study of Hardt
et al. (2023), who show that students who were provided with online moni-
toring visibly outperformed students who did not receive such support.
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those who delayed graduation, almost 62 % reported limited access to
academic facilities and resources, slightly more than 45 % described
declined mental or physical health, and nearly 41 % reported setbacks in
degree-related tasks.

To conclude, the recent literature finds that in Spring 2020, i.e.,
during the first semester affected by the pandemic, university students
mostly earned better grades than during pre-covid semesters. The usual
explanation for this observation is grade inflation (Karadag, 2021;
Iglesias-Pradas et al., 2021; Rodriguez-Planas, 2022a). However, some
authors argue that better results observed in Spring 2020 can be
attributed to real improvement in students’ learning strategies
(Gonzalez et al., 2020). The arguments in favor of the former explana-
tion are based on the comparison between pre-pandemic evidence of
how online teaching affects students’ performance with the
during-pandemic one, the fact that online education delivered in Spring
2020 was not well prepared (in contrast to courses initially designed to
be taught online), and some evidence that it was easier to cheat during
the improvised online exams (Balderas et al., 2020). The argument fa-
voring the latter explanation is that students had more time to study and
were less distracted by alternative activities.

The recent literature also suggests that students delayed graduation
because of the pandemic. However, these findings should be interpreted
cautiously because they are based solely on data obtained from online
surveys. Foremost, Rodriguez-Planas (2022b) argues that it is possible
that a certain part of the student population might have been more likely
than others to participate in the survey due to feeling more affected by
the pandemic. If this were true, the sample obtained from the surveys
would not be representative, potentially leading to biased results.
Additionally, the question of whether students’ expectations are a
trustworthy approximation of the state of the world under the assump-
tion that there was no COVID-19 crisis is also relevant. It has been
actually shown that individuals, especially young individuals, tend to
give more weight to recent experiences (Malmendier and Nagel, 2016;
Kuchler and Zafar, 2019).

My study adds to this literature by analyzing data on GPA and on
actual graduation timing of students before the pandemic, during three
semesters of purely online instruction (Spring of 2019/20, Fall of 2020/
21, Spring of 2020/21), and two semesters after the pandemic when the
majority of students attended in-class lectures and exams were con-
ducted as usual.

3. Data and institutional setup

I analyze anonymized administrative data on nearly 4000 full-time
bachelor students who enrolled at one faculty” of a large Czech uni-
versity before the pandemic. Student outcomes are observed during each
semester of academic years 2014/15 to 2022/23; these include ECTS®
credits taken, ECTS credits fulfilled, GPA, and study status.” Addition-
ally, I observe students’ age, gender, and program of study.

Why does this study concentrate on bachelor students and only those
who enrolled before the pandemic? The pandemic has affected not only
teaching mode but also the maturity (high school leaving) and univer-
sity entrance exams. To abstract from the effect of university entrance
conditions, which might have changed the composition of students, only
students who enrolled before the pandemic, i.e., in academic years

2 A faculty (for example, a Faculty of Law) is the largest organizational unit of
a university; it corresponds to a school in the U.S. system of higher education.

3 European Universities share a common course intensity measure, the credit
worth. Each course is worth a specific number of credits, depending on its
difficulty and time intensity. When receiving a passing grade in a subject, a
student earns the designated number of credits.

4 Study status is updated immediately after successful graduation, however it
is often updated with delay for students who drop out.This is why the analysis
presented in Section 4.2 relies only on the ‘graduated’ study status.

Labour Economics 89 (2024) 102601

Table 1
Summary statistics.
1% year 2™ year 3 year
1st an 3rd 4lh Sth 6th
sem. sem. sem. sem. sem. sem.
GPA 2.73 2.86 2.85 3.03 3.18 3.25
(0.71) (0.63) (0.69) (0.63) (0.65) (0.66)
ECTS credits 32.7 34.8 33.3 33.1 23.1 17.5
completed (10.3) (11.2) (11.1) (10.4) 9.2) (10.0)
Share graduating 0.44 0.48 0.53 0.55 0.58 0.57
within (0.50) (0.50) (0.50) (0.50) (0.49) (0.49)
3 years
Share graduating 0.62 0.67 0.74 0.77 0.82 0.83
within (0.48) (0.47) (0.44) (0.42) (0.38) (0.38)
4 years
Observations 3929 3580 3063 2952 2575 2374

Note: The table reports (1) the average GPA of all students who enrolled between
2014/15 and 2019/20 and were still studying during the respective semester,
standard deviations in parentheses; (2) the average number of ECTS credits
completed by students who were still studying during the respective semester,
standard deviation in parenthesis; (3) the share of students who graduated
within three academic years; and (4) the share of students who graduated within
four academic years (including also those who graduate within three years),
conditional on still studying during the respective semester. Standard deviations
for means of dummy variables in the 3'¢ and 4th rows reported for completeness.

2014/15 to 2019/20, are analyzed. Bachelor programs at the analyzed
faculty are designed as three-year (six semesters) programs. This means
that students who enroll in the Fall semester of 2019/20 should graduate
in the Spring semester of 2021/22. However, a considerable number of
students take a longer time to graduate (see Table 1 for detailed statis-
tics). Master programs are shorter, usually only four-semester programs
which means that very few pre-COVID enrolled students were still
studying during after-COVID semesters. This is why only bachelor-level
students are included in the analysis.

Newly enrolled students always start in the Fall semester. The Fall
semester lasts from early October till early January and is followed by an
evaluation period. The Spring semester starts in mid-February and lasts
till mid-May. It is, again, followed by the evaluation period. To suc-
cessfully graduate, students must complete courses worth 180 ECTS
points in total and write and defend a bachelor’s thesis. Completing a
course means obtaining a passing grade. Students are evaluated on an A
to F scale, with A being the best passing grade, E being the worst passing
grade, and F being the failing grade. Course grades reflect students’
work throughout the semester (class work, home assignments, midterm
exams) and their performance in exams taken during the evaluation
period. Each course is worth 3 to 10 ECTS points, depending on how
(time-) demanding it is. When failing to complete a course for the first
time, a student can take it for the second time during the next academic
year. This may prolong the study period beyond the designed three
years, especially if passing the re-taken course is a pre-requisite for
taking another course. Students write their bachelor’s thesis under the
supervision of a lecturer or an advanced Ph.D. student during the last
year of their study. The thesis can be defended only after completing all
obligatory courses and collecting at least 180 ECTS points. Studying at
the analyzed faculty is free of charge if the study process is completed
within four academic years,” with each semester beyond this limit car-
rying a tuition fee. This creates a strong motivation to graduate within
four years.

While in the Czech Republic the best grades (A and B) are counted as
1 and the failing grade as 4, I have decided to reverse the numbers to
achieve consistency with international grading scales. Thus, in what
follows, grades A and B correspond to 4, grades C and D correspond to 3,

5 The tuition-free limit was prolonged by six monts for all COVID-affected
cohorts.
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grade E corresponds to 2, and the failing grade F corresponds to 1. The
grade point average (GPA) is the weighted average of grades obtained by
the student in all courses taken during one semester, considering the
ECTS credit worth of each course.

Table 1 summarizes the dataset used in the analysis. Note that the
number of students becomes smaller each semester. This is driven by
dropouts who either resign from studying or fail obligatory subjects.
Among students who complete at least one course during the first se-
mester, only 44 % graduate within three years, and 62 % graduate
within four years. These numbers become considerably larger for stu-
dents observed during further semesters of study. I do not consider the
total graduation rate because some students enrolled in the academic
year 2019/20 or 2018/19 might still be studying at the time of writing
this paper.

The first COVID-19 case was registered in the Czech Republic on
March 1, 2020. Although the increase in new cases was not as sharp as in
some other countries, all schools and universities were closed until
further notice on March 11. On March 14, 2020, all nonessential busi-
nesses, including shops, public bars, and restaurants, were closed. Uni-
versities remained closed till the end of the semester. This means that the
Spring semester of the 2019/20 academic year at the analyzed faculty
was running as usual for the first three weeks and was suddenly moved
to the online mode in the middle of the fourth week. The studied faculty
does not offer practical courses requiring in-person interactions, which
means that all courses could be delivered online in the allocated time
slots. Although the country’s functioning was almost back to normal by
the end of May, examinations during the Spring 2019/20 evaluation
period were held online. This policy was introduced to allow equal
treatment to all students, including those in quarantine or living abroad,
as state borders were still closed.

The Fall semester of 2020/21 was expected to be taught in a hybrid
mode. However, the number of new COVID-19 cases was dramatically
increasing, and just one week before the semester started, it was
announced that all teaching at the analyzed faculty would be moved to
the online mode. During October 2020, the nonessential business
operation was gradually restricted, culminating in a partial lockdown
that lasted until early December. Ultimately, all courses were delivered
online during the 2020/21 Fall semester. Similarly as in the preceding
semester, examinations were held online during the Fall 2020/21
evaluation period.

The Spring semester of 2020/21 was the last semester during which
teaching at the analyzed faculty was delivered and evaluated fully on-
line. This time, the online mode was announced well before the start of
the semester, as the number of new COVID-19 cases registered in early
2021 hit record-high values. The strictest lockdown in Czech history was
introduced on February 26, 2021. It was partially eased on April 12, and
the country’s functioning was almost normal by the end of May.

The possibility of vaccination, easy access to testing facilities, and
lower severity of infections motivated the Czech government not to
introduce further lockdowns or intra-country travel restrictions, even
though the number of infected people was again hitting records in the
Fall of 2021. At that time, the core of anti-covid policy was vaccination
and massive testing. Teaching during the Fall semester of 2021/22 was
delivered in a hybrid mode. All lectures and tutorials were primarily
taught in person, while online participation through live streaming or
access to pre-recorded materials was available for those in quarantine.
Students could participate in classes without wearing face masks if
having a negative COVID test. Examinations were also organized in a
hybrid mode. Nevertheless, only students in quarantine or those living
abroad were allowed to take the exams remotely.

The pandemic calmed down in the Spring of 2022, and most pre-
ventive measures, including obligatory testing and mask wearing, were
gradually withdrawn. Teaching in the Spring semester of 2021/22 was
still delivered in a hybrid mode, as were the exams.

The academic year of 2022/23 was the first post-pandemic year with
no restrictions, and the study process at the analyzed university returned
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Pre-covid cohorts
—4&— Cohort 2018/19

Fig. 1. Average GPA by cohort and semester of study

Note: Each line connects points corresponding to the average GPA for the given
cohort in the given semester of study. Pre-covid cohorts (enrolled in 2014/15,
2015/16, and 2016,/17) completed all 6 semesters of study before the pandemic
outbreak. The cohort of 2017/18 experienced COVID-19 in the 6 semester; the
cohort of 2018/19 was taught online in the 4% 5% and 6™ semesters; the
cohort of 2019/20 was taught online in the 2“d, Brd, and 4% semesters, and
experienced hybrid education in 5% and 6™ semesters. Shaded areas correspond
to 95 % confidence intervals.

to fully in-person mode. All students entering the bachelor program
before the COVID-19 outbreak have been enrolled for at least 6 semes-
ters by the Fall of 2022/23. Given that the official length of the bachelor
program is 6 semesters, I do not follow students’ grades and credits
completion during the academic year 2022/23. This would be a highly
selective sample of students who prolong the study process. However, I
monitor thesis defenses and successful graduations until the end of the
2022/23 academic year.

4. Students’ outcomes during and after the COVID-19 pandemic

This paper compares bachelor students’ performance during and
after the COVID-19 pandemic with the pre-pandemic long-run average.
Two main measures of students’ performance are analyzed: semester
GPA and the probability of graduating (within three or four years since
enrollment). Additionally, the number of ECTS credits fulfilled per se-
mester is analyzed as an auxiliary measure. The three semesters directly
following the COVID-19 outbreak are considered the during-pandemic
semesters (Spring 2019,/2020, Fall 2020/21, Spring 2020/21), and the
following semesters are considered the after-pandemic semesters. This
means that students enrolled in Fall 2017 were affected by the pandemic
in their last semester of study (6th semester), students enrolled in Fall
2018 experienced the pandemic for the last three semesters of study (4th,
5th, 6h semester), and students enrolled in Fall 2019 were exposed to
pandemic-related distance education at the early course of their study
(2™, 3 4™ semester), while teaching during their last official study
year was delivered in a hybrid post-pandemic mode.

4.1. Grades

Previous literature provides evidence of COVID-related grade infla-
tion at several universities around the World. Was grade inflation also
observed in the Czech Republic? What happened to students’ GPAs
when teaching was moved back to classrooms? Plotting the average GPA
by semester of study for pre-COVID and COVID-affected cohorts pro-
vides descriptive answers to these questions. Fig. 1 reveals a clear
pattern of higher GPA in later semesters of study for all the analyzed
cohorts. On top of that, a significant and persistent jump in the average
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Table 2
Estimated effect of COVID-19 on students’ GPA.
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1
All
2015/16 Fall -0.018
(0.021)
2015/16 Spring 0.013
(0.021)
2016/17 Fall -0.042"
(0.018)
2016/17 Spring -0.035"
(0.018)
2017/18 Fall -0.012
(0.016)
2017/18 Spring -0.022
(0.017)
2019/20 Fall 0.039™
(0.019)
2019/20 Spring 0.204™
(0.019)
2020/21 Fall 0.214™
(0.025)
2020/21 Spring 0.169"
(0.025)
2021/22 Fall 0.065"
(0.034)
2021/22 Spring 0.084™
(0.036)
N 17665
R? 0.121

@ 3)
Low-ability High-ability
-0.065™ 0.027
(0.031) (0.027)
0.008 0.006
(0.031) (0.028)
-0.069™" -0.021
(0.026) (0.023)
-0.075™" -0.005
(0.027) (0.024)
-0.032 -0.002
(0.025) (0.021)
-0.031 -0.017
(0.025) (0.021)
0.052" 0.025
(0.029) (0.024)
0.251™ 0.160™"
(0.029) (0.025)
0.314™ 0.126™
(0.037) (0.032)
0.197™ 0.149™
(0.038) (0.032)
0.173™ -0.028
(0.053) (0.044)
0.159™ 0.025
(0.054) (0.047)
8707 8883
0.192 0.078

Note: Table reports point estimates (standard errors in parentheses) of as coefficients from Eq. (1) with GPA as the dependent variable. Semesters with online in-
struction and examinations are highlighted. A positive coefficient corresponds to an improved GPA. Column (1) corresponds to all full-time students who started a
bachelor’s degree program prior to the outbreak of the COVID-19 pandemic Column (2) is the subsample of (1) with first-semester GPA being below the corresponding
cohort and study program’s median; column (3) is the subsample of (1) with first-semester GPA being above the corresponding cohort and study program’s median.
Each specification controls for the year of study fixed effects, and seasonality (Fall or Spring semester). Fixed-effects estimation.

GPA is observed in the semesters when respective cohorts first experi-
enced COVID-19, a sign of grade inflation.® Even though the 2019/20
cohort spent most of their 5 and 6 semester study time in classrooms,
they still received higher grades than pre-COVID cohorts.

Several earlier studies devoted to the effect of the COVID-19
pandemic on university students point towards heterogeneity along
the socio-economic or ability margins (Aucejo et al. 2020; Rodriguez--
Planas 2022a). Unfortunately, students’ socio-economic status is not
observed in the data at my disposal. However, the longitudinal structure
of the data allows using the first semester GPA as the proxy for ability.
Recall that all students included in the analytical sample enrolled before
the pandemic, and their first semester results were unaffected by
COVID-19. Thus, the first semester GPA should capture the same

¢ Improved GPA might be a sign of grade inflation, but might be also
(partially) driven by selection. The next section shows some evidence for higher
probability of dropping out during COVID. If dropouts are negatively selected,
their disappearance from the sample might lead to higher observed GPA.

(ability) traits for all analyzed individuals. I divide the sample into
low-ability and high-ability students by comparing their first semester
GPA to the median first semester GPA in their cohort and field of study.
Graphs of the average GPA within the samples of low-ability and
high-ability students can be found in the Appendix (Figures Al and A2).
They reveal visible heterogeneity in the evolution of low- and
high-ability students’ grades during COVID-19. To some extent, this
might be driven by the limited grading scale, as A-students could not get
better grades. However, this might also indicate that the pandemic had a
different bite on low- and high-ability students.

To provide more robust evidence of the effect of COVID-19 on
grades, I leverage the panel structure of the data and analyze students’
GPAs using the fixed effects event study approach specified in Eq. 1
below.

2021/225
Yi = 0o + agl(t=s) + y-Springy + YOS; + a; + Vi, (@)

$=2016/17F

where y;; is the GPA of the i-th student in semester ¢t, I(t = s) is a dummy
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variable equal to 1 if the t-th semester is equal to s, Spring;, is a dummy
for the Spring semester used to control for seasonality, YOS;; represents
the year of study fixed effects, q; stands for the student fixed effect and v;
is the unobserved disturbance.

Including students who started and completed their studies before
the COVID-19 pandemic allows controlling for semester and year of
study effects. These are crucial because only second- and third-year
students are observed during the 2020/21 academic year, while only
third-year students are observed during the 2021/22 academic year. As
revealed in the summary statistics (Table 1), students in higher years of
study usually receive better grades. Each student included in the
analyzed sample started their study before the pandemic, i.e., in Fall
2019/20 at the latest. Thus, at least one pre-pandemic outcome is
observed for every individual included in the analysis.

A full set of semester dummies is included to check whether student
outcomes were stable before the pandemic. Including year of study and
semester fixed effects means that the semester effects of two academic
years must be excluded from the analysis to avoid collinearity. These are
the semester effects of the first observed year (2014/15) and the last pre-
pandemic year (2018/19), as is the usual practice in event studies.
A2019/2085 *2020/21w> and Aapz0/215 can be interpreted as the effects of the
pandemic (all-inclusive: distant learning, lockdowns, remote examina-
tions), while a2921 22w and az021 /225 can be interpreted as post-pandemic
effects. The academic year 2022/23 is not included in the analysis of
GPA because only fourth-year, i.e. prolonging, bachelor students are
observed during that year.

Fixed effects event study estimates are presented in Table 2.” To
account for possible heterogeneous effects by ability level, results for
different samples of students are reported: a full sample of students
(column 1), as well as samples of low-ability (column 2) and high-ability
(column 3) students. It is evident from the table that pre-pandemic GPA
was relatively stable over time; even though some statistically signifi-
cant estimates can be observed, they are of an order of magnitude
smaller than the estimates corresponding to the “COVID semesters”.
Once the pandemic stepped in, students’ GPA significantly improved.
Given the standard deviation of GPA of 0.65 (see Table 1), the estimated
‘COVID effect’ of 0.20 (column 1 of Table 2) corresponds to about one-
third of the standard deviation. While the positive effect on GPA is
observed for both low- and high-ability students (columns 2 and 3 of
Table 2), there is some heterogeneity between these groups.

First, the effect on high-ability students is smaller in magnitude. To
some extent, this might be driven by the limited grading scale, as A-
students could not get better grades. However, this might also indicate
that the pandemic had a different bite on low- and high-ability students.
Second, low-ability students kept receiving higher grades even during
the post-pandemic semesters, while grades of high-ability students
returned to their long-run averages once in-person instruction and ex-
amination were restored. This could be driven by selection if the lowest
achieving students were more likely to drop out during COVID than
during the pre-COVID years. However, the graduation patterns analysis
reported in the next section suggests that dropping out was more
frequent among high-ability students. A more likely explanation is that
students managed to pass most of the difficult subjects during the
pandemic, and post-COVID GPA is composed of a different (easier) set of
subjects than usual.® This is supported by the ECTS take-up analysis
reported in Section 4.3.

The fixed effects specification summarized in Eq. (1) relies on the

7 As a robustness check, Table 2A in the Appendix reports fixed effects event
study estimates after excluding students enrolled in study programs offered in
English. Mostly international students are enrolled in such programs. These
students might have been differently affected by the COVID-19 pandemic due to
international travel restrictions.

8 Recall that only third-year students of the 2019/20 enrolment cohort are
observed during the post-COVID semesters.
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assumption that one can properly identify students’ fixed effects, even if
they are observed for only one pre-COVID semester. In an alternative
approach, I explicitly control for students’ ability using their first se-
mester GPA as a proxy. As all students included in the sample started
their studies before the pandemic, this proxy variable should capture the
same traits for all analyzed individuals.

2021/22S
Ye = @ + Y. al(t=s) +pfirstGPA; + ZiA + y-Spring; + YOS;
5=2016/178
+ Vi

(2

This specification allows for inclusion of additional student-specific
control variables (Z;), such as gender, age at enrollment, and field of
study fixed effects. Coefficients in this specification are estimated by
OLS, and standard errors are clustered at the student level. Results of this
alternative specification, which are comparable to the results of fixed
effects estimation, are reported in Table 1A in the Appendix.

4.2. Graduation patterns

As discussed in earlier studies, better grades obtained by students
during the COVID-19 pandemic might result from improved learning
outcomes or grade inflation. To disentangle these, I zoom in on a study
outcome that is much less affected by teachers’ approach towards
grading, that is, graduation. It takes three years (six semesters) to
complete a bachelor’s degree in regular time, and students can take up to
four years (eight semesters) to complete the bachelor’s degree without
having to pay for their studies.” This is why further analysis concentrates
on two indicators: whether a student graduates within three years (the
official length of studies) and whether a student graduates within four
years (the usual maximum length of studying free of charge). Final
graduation rates cannot be analyzed (yet) because some students
included in the sample might still be studying. The analysis of gradua-
tion patterns follows this specification:

2021/22
& = a + Y, al(start;=y) + pfirstGPA; + ZA + v, 4
y=2015/16

where g; is a dummy variable equal to one if student i graduated within
three (or four) years; it is equal to zero for students who dropped out and
for those who graduated later. I(start; = y) is an indicator for student’s i
starting academic year (i.e., cohort fixed effect), firstGPA,; is student’s i
GPA from their first semester, used as a proxy for ability, Z; is a vector of
individual characteristics (gender, age at enrollment, and field of study),
and v; is the unobserved error. In the analysis of graduation rates, each
student is observed only once, and fixed effects estimation is not
feasible. Thus, I include first semester GPA to control for students’
heterogeneous ability.

Coefficients a; correspond to cohort fixed effects. Relying on the
assumption that graduation rates are stable over time, one can interpret
@2017/18> *2018/19» and Q2019/20 AS the deviation from long—run average
graduation rates for cohorts that were affected by the pandemic. Note
that the 2017/18 cohort was only affected during their last (official)
study semester, cohort 2018/19 was affected during their last three
semesters, while cohort 2019/20 was affected during their second, third,

9 The tuition-free limit was prolonged by six months for all COVID-affected
cohorts. Anectodical evidence suggests that many students were not aware of
this policy adjustment and behaved as if the limit was still four years. Never-
theless, I account for the prolonged tuition-free period in a robustness analysis
reported in appendix Figs. 2A and 3A. These figures illustrate the analysis
equivalent to the one described in this section, but instead of a variable“-
graduated in four years,” I construct a variable “graduated within the tuition-
free period”.
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Fig. 2. Probability of graduation, conditional on being in the 1% year
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Note: Each dot corresponds to the point estimate of the cohort effect (a;) in equation (4), with the dependent variable being an indicator of whether a student
graduated within three years (Panel A) or four years (Panel B). All students who completed at least one course during the first year of study are included in the
estimation sample. The left column presents estimation results for the sub-sample of students with first-semester GPA below the corresponding cohort and study
program’s median; the right column presents estimation results for the sub-sample of students with first-semester GPA above the corresponding cohort and study

program’s median. Vertical bars correspond to 95 % confidence intervals.

and fourth semesters. This means that students in the 2017 /18 cohort
went through most of the courses and exams in the usual mode but
completed at least part of their bachelor’s thesis without personal in-
teractions with the supervisor. Students in the 2018/19 cohort went
through half of their studies in the usual mode and were moved to the
online mode for the second half of their study program. Choice of the
bachelor’s thesis topic, and most of the interactions with the thesis su-
pervisor happened online. Students in the 2019/20 study cohort were
taught online in the middle of their study program, but they could
interact with the supervisor in the usual way while writing their bach-
elor’s thesis. However, they might have never met their potential su-
pervisor in person before choosing the topic of their bachelor’s thesis.

Eq. (4) is estimated on four samples: low- and high-ability students
observed in their 1st year and low- and high-ability students observed in
their 3" year. Naturally, the 3™ year sample is smaller, as it excludes all
those who dropped out in the meantime. Thus, a comparison of the two
sets of estimates should, to some extent, reveal how much of the
observed effect is driven by dropouts and how much by delayed/un-
successful thesis preparation.'’

Figs. 2 and 3 below summarize these estimates. Students who
enrolled in the 2016/17 academic year serve as the benchmark. The red
circles correspond to the estimated difference between the conditional
graduation rate of each of the remaining cohorts and the 2016/17
cohort, while the vertical lines represent the 95 % confidence intervals.

Figs. 2 and 3 reveal that graduation rates were stable before the

10 There still could be some dropouts during the 3™ year but, as Table 1 re-
veals, most of the dropping out happens earlier during the course of study.

pandemic; however, a visible drop is observed among the cohorts
affected by the pandemic. The size and statistical significance of the
estimated graduation effects depends on the ability group, graduation
timing, and the chosen viewpoint (1% or 3 year of study). It is striking
that the strongest effects are estimated for the sample of high-ability
students. From the point of view of first-year students, we observe a
strong negative effect of COVID-19 on the probability of graduation
within three years for all the affected cohorts of high-ability students
(Fig. 2, top-right), and a lower probability of graduation within four
years for the 2018/19 and 2019/20 cohorts of high-ability students
(Fig. 2, bottom-right). This suggests that the oldest affected cohort of
high-ability students, which experienced the pandemic during the 6™
semester of studies, was ‘just’ delaying graduation — a result supporting
the survey results reported by Aucejo et al. (2020) and Rodriguez-Planas
(2022b).

For the 2018/19 cohort a similar pattern is observed for both low-
and high-ability students. Lower graduation rates in all four graphs
suggest that the observed drop in graduation is mostly affected by pro-
longing the study process (or not managing to complete the thesis at all),
although some dropping out during the first two years can not be
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Fig. 3. Probability of graduation, conditional on being in the 3* year

Enrollment year

Note: Each dot corresponds to the point estimate of the cohort effect (a;) in equation (4), with the dependent variable being an indicator of whether a student
graduated within three years (Panel A) or four years (Panel B). All students who completed at least one course during the third year of study are included in the
estimation sample. The left column presents estimation results for the sub-sample of students with first-semester GPA below the corresponding cohort and study
program’s median; the right column presents estimation results for the sub-sample of students with first-semester GPA above the corresponding cohort and study

program’s median. Vertical bars correspond to 95 % confidence intervals.

excluded.'! Finally, for the youngest cohort of high-ability students,
which was affected by the pandemic during the first two years of study,
we observe a decreased probability of graduating when looking from the
point of view of first-year students (Fig. 2, right), but conditional on
getting to the third year, graduation rates appear to be comparable to
those before COVID (Fig. 3, right). This suggests that within this cohort,
most of the effect is driven by dropping out during the course of study.
Students who made it past the pandemic (i.e., to the 3t year) graduated
at the same rate as the non-affected cohorts. No significant effect on
graduation rates is observed among low-ability students of the 2019/20
cohort.

Graduation rate analysis suggests that the COVID-19 pandemic had
only a slightly negative effect on the study success of low-ability stu-
dents, while it strongly affected the study completion rates of high-
ability students. Previous literature documents less acquired knowl-
edge (Bonacini et al., 2023), an increased prevalence of burnout
(Abraham et al., 2024), and mental health issues (Hu et al., 2022) among
university students during the COVID-19 pandemic. All these could
potentially lead to increased dropout rates and might be the reason why
lower graduation rates are observed among high-ability students at the
analyzed university. Why are almost no significant effects observed for

11 Robustness analysis reported in appendix Fig. 3A shows a slightly different
pattern. When looking at 3" year students, the probability of graduation within
the tuition-free period for both low- and high-ability students of the 2018/19
cohort is similar to pre-COVID cohorts. Lower graduation rates for 1st-year
students and unchanged graduation rates for 3rd-year students suggest an
increased extent of dropping out within this cohort, especially among high-
ability students.

low-ability students? I hypothesize that the potentially negative influ-
ence of COVID-19 on low-ability students was compensated by the grade
inflation. The lenient grading policy let a higher than usual fraction of
low-ability students pass the compulsory exams and continue studying.
To verify this hypothesis, I turn to the analysis of ECTS credits takeout.

4.3. ECTS credits

The evolution of the GPA tells just part of the COVID story. We do not
know whether better grades were obtained in the same number of
courses or fewer/more courses than before the pandemic. Unfortu-
nately, the anonymized dataset does not include information about
which courses, when, and with what final grades students took. How-
ever, I observe the number of ECTS credits taken and completed each
semester. Fig. 4 below plots the average number of credits completed by
pre-COVID and COVID-affected cohorts in each study semester by low-
ability (Panel A) and high-ability (Panel B) students. One can see that
most of the COVID-affected cohorts behaved similarly to pre-COVID
cohorts regarding credit completion.

The only exception is the cohort enrolling in Fall 2019/20, which
was in their 2" semester when COVID-19 hit the Czech Republic. These
students took and completed significantly more credits than other co-
horts in their 3rd semester, a pattern most pronounced among low-
ability students. This suggests that they consciously viewed the
pandemic times as letting them study more easily.

For the other two COVID-affected cohorts, no reaction in terms of
credit take-up is observed because they did not have much space to
adjust credit-wise. The cohort enrolling in Fall 2017/18 was in the
middle of their final semester when the COVID-19 pandemic hit. The
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Fig. 4. Average number of ECTS credits completed by semester

Panel A: Low-ability students

Panel B: High-ability students

Note: Each line connects points corresponding to the average number of ECTS
credits fulfilled by the given cohort in the given semester of study. Pre-covid
cohorts (enrolled in 2014/15, 2015/16, and 2016/17) completed all 6 semes-
ters of study before the pandemic outbreak. The cohort of 2017/18 experienced
COVID-19 in the 6™ semester; the cohort of 2018/19 was taught online in the
4% 5% and 6™ semesters; the cohort of 2019/20 was taught online in the 2™,
3" and 4th semesters, and experienced hybrid education in 5" and 6™ se-
mesters. Shaded areas correspond to 95 % confidence intervals.

cohort enrolling in 2018/19 was in their 4th semester when the COVID-
19 pandemic hit. These students had only their final year to make po-
tential COVID-related adjustments. However, by that time, they had
already fulfilled most of their study duties (note that even before COVID-
19, students took much fewer credits in their final year than in the first
two years). There was no space for credit take-up adjustments.

The ECTS credits analysis suggests that low-ability students of the
2019/20 cohort took advantage of the COVID-19 pandemic and
completed as many credits as possible during their second year of study,
which was taught remotely. They consciously viewed the pandemic
times as letting them study more easily. This might be the reason why a
much weaker (if any) negative effect of the pandemic on graduation
rates is observed for low-ability students than for high-ability students in
this cohort. This might also be the reason why low-ability students
received better grades during the post-COVID academic year. Many
difficult (and potentially low-grade) courses were taken during the
pandemic.
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5. Discussion

This study analyzes students’ grades, ECTS credits completion, and
graduation patterns during several pre-COVID semesters, three COVID
semesters, and two post-COVID semesters. Similarly to earlier studies, it
points towards significant improvement in GPA during all semesters
when teaching and examinations were delivered online. What is more,
and new to the literature, I show that once COVID restrictions have been
lifted and students returned to classrooms, grades of high-ability stu-
dents moved back towards their long-run average, while grades of low-
ability students stayed slightly above the long-run average. This might
suggest that the effect of COVID-19 on the analyzed university students
was positive (their grades were improved) and, to some extent, persis-
tent. However, I argue that the positive relationship between GPA and
COVID-19 is a sign of grade inflation through easier examination and
more lenient grading rather than a positive sign of more acquired
knowledge. First, following the arguments of Rodriguez-Planas (2022a)
and based on pre-COVID studies, one expects that switching to online
education would negatively affect the learning process, so under an
unchanged grading policy, students should report a worse GPA. Second,
I also find a negative effect of the pandemic on students, an effect
revealed through dropping out and delayed graduation. This finding is
in line with Bettinger et al. (2017), who show that taking a course online
has a negative effect on the learning process not only in the currently
taken course but also in future courses, even those taken in person.
Additionally, taking a course online is reported to decrease the proba-
bility of a student remaining enrolled in the following semesters.

Documenting increased extent of dropping out and delayed gradu-
ation is new to the literature. I show that the probability of graduating
on time was visibly lower among the cohorts affected by the pandemic.
Interestingly, it is high-ability students for whom the strongest effects
are observed. Comparing graduation rates conditional on being
observed in the 1%t year and conditional on being observed in the 3™
year suggests that the most affected was the cohort of 2018/19, for
which we observe some signs of dropping out for both low- and high-
ability students. On the other hand, for the cohort of 2019/20, visible
differences are observed between low- and high-ability students. While
there is a clear sign of increased dropout prevalence among high-ability
students, no such effect is observed for low-ability students. The dif-
ference between low- and high-ability students might be driven by the
grade inflation that ‘just’ improved the GPA for high-ability students
discouraging some of them from further studying, while it might have
helped low-ability students to continue studying as it saved them from
failing certain courses. This interpretation is supported by the analysis of
ECTS credits that reveals increased credit takeup and completion among
the low-ability students of the 2019/20 cohort.

This study can be thus interpreted as a careful warning that students
educated during the COVID-19 pandemic might differ from their older
(or younger) colleagues in terms of acquired skills. It also opens the
discussion on optimal exam passing thresholds. Lowering course re-
quirements lets more students enter the final years of study. Many of
them completed the remaining study requirements and defended a final
thesis. Following these students during their further studies (Master-
level) or during their labor market career is an avenue for further
research. It might reveal whether the ‘additional’ graduates generated
by the specific situation of lowered exams difficulty are comparable to
the ‘usual’ graduates.
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