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Abstract 

Transition to online teaching during the first wave of the COVID-19 pandemic has led to various concerns about edu‑
cational quality. The study investigates the consequences of this transition on student performance for a promi‑
nent university in Northern Italy. Comprehensive administrative data allows us to monitor students’ performance 
and to have detailed socioeconomic information about them. Using a difference-in-differences design with lecturer 
fixed effects, we exploit the unique timing of the lockdown that fell together with the start of the summer term 
in 2020. We find no marked effects on students’ average grades in higher education in the immediate aftermath 
of the lockdown.
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1  Introduction
At the beginning of the year 2020, the whole world was 
unexpectedly and harshly hit by the COVID-19 pan-
demic, what prompted governments to implement meas-
ures aimed at curbing the spread of the virus. Italy, and 
especially the Northern Lombardy region, became a 
global COVID-19 hotspot in February 2020 as the num-
ber of reported cases grew rapidly. As a consequence, 
urgent measures to contain and manage the COVID-
19 emergency were implemented. Lombardy as well as 
several other regions in Northern Italy began to close 
schools, kindergartens, and universities at the end of 

February,1 leading to an accelerated transition to online 
teaching.2 Educational institutions responded to the clo-
sures and transition to online teaching in different ways. 
Primary and secondary schools generally experienced 
delays in implementing distance learning resulting in 
reduced teaching hours. Conversely, universities quickly 
adapted to the change and implemented online teaching 
without significant disruptions in the hours of instruc-
tion or exam evaluations. Consequently, the measures 
implemented may have had distinct effects on schools 
and universities.
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 The treatment, i.e. the transition to online teaching due 
to the pandemic, is identified during the summer term 
when only the treated cohort experiences the change in 
the mode of instruction shifting from in-person to online 
teaching.

We use administrative data from the University of Pavia 
for the academic years from 2016/2017 to 2019/2020. The 
University of Pavia is one of the largest universities in 
Lombardy dating back to its establishment in 1361.3 The 
university has up to 25,000 active students (MIUR 2023)4 
from all over Italy as well as from many different coun-
tries worldwide.

The case of the University of Pavia is interesting for 
several reasons. First, it allows us to base our analysis 
on rich administrative data. Our administrative data-
set includes detailed information on students’ academic 
career (such as grades, credits earned, department of 
study) and socio-demographic characteristics (gender, 
age, economic background). Second, the case of the Uni-
versity of Pavia is particularly well-suited for identifying 
the effect of the transition to online teaching on student 
performance as, in Lombardy, the decision to suspend in-
person classes coincided with the beginning of the sum-
mer term. As a consequence, students were exposed to 
online teaching during the complete summer term. In 
contrast, in other Italian regions, particularly those in 
Central and Southern Italy, there was an initial period 
of in-person learning during the summer term of the 
academic year 2019–2020, followed by the transition to 
online instruction.

Most of the papers that look at the effects of the pan-
demic on education focus on primary and secondary 
education with rather clear-cut results suggesting mainly 
negative effects. For example, Agostinelli et  al. (2022) 
found that school closures had a large and presumably 
persistent effect on educational outcomes of high school 
students that is highly unequally distributed. High school 
students from poor neighborhoods suffered from a learn-
ing loss, while those from rich neighborhoods remained 
unaffected. Similarly, Chetty et al. (2020) found that stu-
dent progress of an online program in Maths decreased 
in poorer areas.

In addition to the impact on students, it is crucial to 
acknowledge that the quality of teaching may have been 
influenced as well. The transition to online teaching has 
brought about various challenges, including technical dif-
ficulties and the adaptation struggles of educators to this 

new educational landscape. Consequently, these factors 
may have contributed to a deterioration in the quality 
of (online) teaching. Additionally, personal issues faced 
by lecturers could have further hampered their teach-
ing performance, resulting in a decline in student learn-
ing outcomes and reduced educational quality. However, 
the shift to online teaching has also fostered the use of 
innovative teaching formats. For instance, the massive 
utilization of online whiteboards as well as of the flipped 
classroom model during the pandemic have emerged as 
promising approaches. These novel methodologies have 
the potential to positively impact educational quality, fos-
tering enhanced engagement and interaction among stu-
dents and teachers.

The existing literature on higher education suggests 
that the effects of the pandemic on academic outcomes 
are theoretically ambiguous and that the empirical evi-
dence is mixed. Aucejo et  al. (2020) conducted a study 
based on survey data from a US university, which sug-
gested that the economic factors, such as a lack of 
financial resources to complete studies, as well as the 
health-related effects, such as the fear of becoming sick, 
resulting from the pandemic may have contributed to 
the exacerbation of inequality within higher education. 
Rodríguez-Planas (2022a) carried out research using an 
online student survey from a US college, which revealed 
several negative effects on higher education. For instance, 
graduation plans and freshmen’s retention rates were 
adversely affected by the pandemic. In the analysis, dif-
ficulties in attending online classes and an augmented 
probability of dropping out of the study program became 
evident. Further, these aspects were found to be signifi-
cantly affected by the socioeconomic level of students.

Jaeger et  al. (2021) analyzed data from the Global 
COVID-19 Student Survey, which involved 28 universi-
ties worldwide, including one Italian university. Their 
research aimed to examine students’ reactions to various 
aspects of the pandemic, particularly their current and 
future academic situations. The results indicated negative 
effects on education, challenges related to computer and 
library access as well as disruptions in the educational 
process.

While the studies mentioned above use survey data 
to investigate the impact of the pandemic on academic 
expectations, other approaches use administrative data to 
assess how the transition to online teaching affected stu-
dents’ performance in terms of grades. For instance, the 
study of Rodríguez-Planas (2022b) is based on admin-
istrative records from a US college and reveals that, 
despite students reporting challenges with online learn-
ing, student performance was comparatively higher, and 
there was no significant impact on credits earned during 
the spring of 2020. Bulman and Fairlie (2022) analyzing 

3  It is recognized as one of the oldest academic institutions around the 
globe and is ranked among the top 561–570 universities worldwide in the 
QS World University Rankings 2022.
4  For comparison consider, for instance, that the majority of US colleges 
and universities has student numbers within the range of 15,000 and 25,000 
students (StudyPoint 2021).
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administrative college data from California, found that 
GPAs were higher in spring 2020 compared to spring 
2019. Thus, there may be factors having led to better 
performance of students during the first lockdown. For 
example, a different assessment process with potentially 
easier exams and more lenient grading may have led to 
higher (or unchanged) grades. Further, the absence or 
reduction of social events may have allowed students to 
focus more on learning and thus to improve their grad-
ing. However, the positive effect found by Bulman and 
Fairlie (2022) diminished in subsequent semesters.

We contribute to this literature as follows. Our paper 
provides new insights for Italy, a country where the 
higher education system before the pandemic was mostly 
traditional. Following the COVID-19 outbreak, Italian 
universities swiftly adapted to online teaching meth-
ods. Moreover, focusing on a University in the Northern 
Lombardy region, where the transition to online learning 
coincided with the start of the summer term 2020, allows 
us to identify the treatment effect in the DID set-up out-
lined above. Additionally, we employ a rich administra-
tive dataset. The use of administrative data offers clear 
advantages, including increased reliability and compre-
hensiveness, as well as the absence of self-reporting bias 
compared to survey data. Furthermore, administrative 
data eliminates sample limitations allowing to analyze the 
entire population. Our dataset covers all students who 
have taken at least one exam at the University of Pavia 
during the considered time period.

Compared to the US studies mentioned earlier, our 
approach differs in the following aspect. During the pan-
demic, certain US colleges and universities introduced a 
flexible grading policy.5 This policy temporarily modified 
the assessment of exams and the composition of the GPA 
and may be responsible for a positive impact on student 
performance. In Italy, and in particular at the University 
of Pavia, there have been no similar official changes in the 
grading policy.

Our findings reveal only small effects of the transition 
to online teaching on student performance (at most + 
1%). We conduct various tests, including separate esti-
mations based on gender, performance levels (top- and 
bottom-performing students), socioeconomic back-
grounds (students from poorer or richer families), as well 
as restricting the sample to freshmen and exams of man-
datory courses. Yet, as we cannot rule out that the pan-
demic may have affected lecturers’ evaluation of student 
performance being more lenient and comprehensive, 

we also examine the presence of grade inflation. To do 
so, we focus on the performance of students who, after 
attending in-person courses in the winter term have cho-
sen to postpone their exams. Prior to spring 2020, stu-
dents were able to take the exams as usual (either written 
or oral, both in person), while in spring 2020 they were 
unexpectedly required to switch to remote examination. 
Looking at changes in the performance before and after 
spring 2020 confirms the results that, during the pan-
demic university students’ performance did not change 
markedly.

In our study, we focus on the first wave of the pan-
demic as during this period, teaching in the summer 
term for the treatment group was completely and exclu-
sively online. This resulted in an immediate and non-
anticipated transition to online teaching. In subsequent 
waves, there were alternating periods between in-person 
and online learning. Often, these hybrid periods allowed 
students to attend classes flexibly either in person or 
via live-streaming from home. The results shown in this 
paper may be significant beyond the University of Pavia 
as they analyze the impact within a university that, due to 
its research characteristics, teaching offers, and organiza-
tion can be considered representative of an average well-
ranked university.

2 � Experimental setting and identification strategy
Lombardy, being the hardest-hit region in Italy dur-
ing the initial wave of the pandemic in spring 2020, was 
among the first regions to implement closures of schools 
and universities. Notably, the timing of the university 
shutdown in Lombardy was particularly significant for 
our empirical approach as it coincided with the start of 
the summer term in 2020. School and university closures 
were enacted in Lombardy, as well as in other regions 
such as Piedmont, Veneto, and Emilia-Romagna, on Feb-
ruary 25, 2020, and remained in force until September 
2020. At the University of Pavia, situated in Lombardy, 
the beginning of lectures was originally scheduled for 
February 24, 2020, and subsequently started (entirely) 
online only one week later.

Figure 1 shows the timing of events and presents how 
our DID approach works. We begin our analysis by focus-
ing on the academic years 2018/2019 and 2019/2020.6 
Academic years are typically divided into two semesters 
or terms: the winter term and the summer term. The win-
ter term typically spans from early October to late Febru-
ary, while the summer term begins at the end of February 
and concludes in late September. The treatment group 
consists of students that were affected by the transition 5  The flexible grading policy allows students a 20-day window, starting from 

when the instructor submits the final grade, to decide whether they wish to 
exclude lower-than-expected grades (B+ to D for undergraduate students, 
B+ to C- for graduate students) from affecting their GPA while still earning 
credits for those courses, or to convert an F grade into a no-credit grade.

6  In further analyses, we will consider a longer time horizon ranging from 
academic year 2015/2016 or 2016/2017 to 2019/2020.
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to online teaching during the summer term of 2020. To 
establish a comparison, we define the control group as 
students from the academic year 2018/2019, while the 
treatment group consists of students from the academic 
year 2019/2020. Therefore the DID effect is derived from 
a comparison between the average grade differences dur-
ing the summer and winter semesters for the academic 
years 2019/2020 and 2018/2019, respectively.

Analyzing students’ grades, we want to address sev-
eral key questions. First, we seek to determine whether 
the COVID-19 pandemic has had an impact on students’ 
academic performance. As stated above, the literature 
focusing on the first waves of the pandemic in higher 
education is ambiguous in this regard and found nega-
tive  (Jaeger et  al. 2021; Rodríguez-Planas 2022a) as well 
as positive  (Bulman and Fairlie 2022) and/or insignifi-
cant effects  (Rodríguez-Planas 2022b). Second, we look 
at several socio-economic dimensions of students. For 
instance, we explore whether family wealth influences stu-
dent performance during this challenging period. We also 
examine whether there are differential effects between 
top-performing and bottom-performing students.

3 � University career data
The data set used in this study includes the entire pop-
ulation of students enrolled at the University of Pavia 
who have taken at least one exam during either the aca-
demic year 2018/2019 or the academic year 2019/2020. 
For each student, we have access to specific grades for 
each exam they have taken, as well as information on 
gender, date and place of birth, municipality of resi-
dence, details about the degree course in which the 
student is enrolled, and the year of enrollment. Addi-
tionally, we have data indicating whether a student is 
in his or her freshman year and whether a particular 
course is mandatory or not. Another important variable 
we observe is the student’s ISEE (Indicatore della Situ-
azione Economica Equivalente), which is a standardized 
indicator of economic situation. The ISEE declaration is 

an official document issued by a public institution, typi-
cally the municipality of residence. The ISEE takes into 
account the family’s annual income, non-labor income 
(such as assets), and factors related to the family com-
position, such as single parent and number and age of 
siblings.

At the University of Pavia, tuition fees are determined 
based on the ISEE declaration submitted by students. 
The university defines 60 different income brackets 
based on the ISEE to determine the corresponding tui-
tion fees for students. Tuition fees vary from €0 to €4845 
per year. Students who do not submit an ISEE declara-
tion are automatically assigned to the highest income 
bracket. Given that using the 60 income brackets defined 
by the university may lead to limited observations in each 
bracket, this study divides the ISEE into four broader cat-
egories: bottom (< 25th percentile), medium-bottom ( ≥ 
25th and < 50th percentile), medium-top ( ≥ 50th and < 
75th percentile), top ( ≥ 75th percentile). We focus the 
analysis on bachelor and master courses, five-year degree 
in Law and six-year degree in Medicine.

To identify top and bottom students, we consider their 
average grades before the summer term 2020. Top (bottom) 
students are defined as those whose average grades are at 
or above the 75th (below the 25th) percentile of the grade 
distribution. We also examine the impact of family back-
ground by using the ISEE. Students with a low ISEE have 
an ISEE below the 25th percentile of the income brackets 
defined by the university, indicating a relatively lower fam-
ily income. Conversely, students with a high ISEE have an 
ISEE equal to or above the 75th percentile of the income 
brackets, indicating a relatively higher family income.

Student performance is computed as a weighted average 
of grades, considering the credit units (CFU)7 assigned to 
each course. The credits for a course are determined by the 
number of instructional hours, and achieving a predefined 
number of credits is a requirement for graduation. We 

TimeEnd of February

2019

October

2018

October

2019

2020

End of February 2020

University closure
Winter term

2018/19

Summer term

2019

Winter term

2019/20

Summer term

2020

Academic year 2018/2019 Academic year 2019/2020

Fig. 1  Timeline of events. The control group consists of students from academic year 2018/2019, while the treatment group includes students 
from academic year 2019/2020. The treatment occurs during the summer term. The difference-in-differences effect is calculated as: (average 
grades in summer term—average grades in winter term)academic year 2019/2020 - (average grades in summer term - average grades in winter 
term)academic year 2018/2019 . Average grades are obtained for each term at the the student level

7  The number of credits corresponds to the CFU (Crediti Formativi Univer-
sitari) associated to each exam.
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compute for each student the average grade per term and 
year weighted by the number of credits assigned to each 
exam. Further, we only consider exams taken in the same 
semester as the corresponding course. Courses are organ-
ized into semesters, and exams are scheduled at the end 
of each semester, with the option for additional extraordi-
nary exam sessions available at various times throughout 
the year. Students have the flexibility to decide when to 
take exams, regardless of the semester in which the course 
was conducted. To ensure comparability between the con-
trol and treatment groups, we exclusively consider exams 
taken in the same semester as the course was taught. This 
approach aims to assess the performance of students who 
promptly undertook exams after attending and actively 
participating in the classes. In fact, typically students tend 
to postpone exams of courses that were not attended or 
adequately followed. Note that the number of exams is sta-
ble throughout the academic years, i.e. not more students 
postpone their exam due to online teaching.8

The analysis focuses on regular students, defined as those 
enrolled and accepted for enrollment at the University and 
studying within the expected duration of their degree pro-
gram. Notably, in the Italian university system, there is no 
time limit for completing a degree. By excluding non-regular 
students from the sample, we eliminate those who likely do 
not attend classes and are only marginally involved in aca-
demic activities. After applying these restrictions, the final 
sample consists of 28,052 students. The study uses a cohort-
based approach to compare student performance between 
different academic years. A cohort is defined as a class of stu-
dents educated during the same period of time. By examin-
ing cohorts from consecutive academic years, the study can 
compare the performance of students in one cohort with the 
performance of students in the previous cohort.

In Italy, the grading system ranges from 18 to 31, with 
18 being the minimum passing grade and 31 represent-
ing the highest grade achievable, often referred to as 30 
e lode or cum laude. In Italian public universities, there 
is no limit to the number of times a student can retake 
or refuse an exam grade.9 Table 1 reports differences in 
means (together with standard deviations) of students’ 
university career data by treatment status. As can be seen 
in Table 1, the treatment (academic year 2019/2020) and 
control groups (academic year 2018/2019) are well bal-
anced across students’ individual characteristics.10

4 � Estimation approach
Our empirical framework employs a DID approach 
using a basic two-group, two-period model. Under the 
common trend assumption, we presume that relevant 
unmeasured variables are either time-invariant attributes 
of each group or time-varying factors that affect both 
groups uniformly. This assumption is necessary for the 
validity of our DID model: it posits that in the absence of 
the treatment, the outcome trajectories for both groups 
would have remained parallel over time. In applying this 
assumption, we infer that the performance of the control 
group (students before the academic year 2019/2020) 
serves as a valid counterfactual for the observed trend 
in the treated group (students during the academic year 
2019/2020). This is not an empirical verification but 
rather a theoretical stipulation based on the structural 
consistency and stability observed in the pre-interven-
tion periods across both groups. This assumption allows 
us to attribute differences in outcomes to the interven-
tion rather than to other external changes. Further, we 
assume that the trajectory of average grades obtained by 
students in courses during the winter and summer terms 
follows a parallel trend across the various academic years.

Fig.  2 shows the mean grades for the summer and 
winter term in different academic years. This graphi-
cal representation supports the assumption of a 

Table 1  Descriptive statistics student performance by treatment 
status, selected controls

 The table shows pre- and post-treatment characteristics of the treatment 
group constituted of students in academic year 2019/2020 as well as pre- and 
post-treatment characteristics of the control group constituted of students in 
academic year 2018/2019

* denotes significance at the 10%-level. Standard errors clustered at the 
individual level are used

(1) (2) (3) (4) (5)

Academic year 2019/2020 2018/2019

Variable Mean Std.dev. Mean Std. dev. Difference

Average grade 27.08 2.66 27.12 2.58 − 0.040

Female (dummy) 0.611 0.48 0.602 0.49 0.009

Age (in years) 22.29 3.27 22.23 3.14 0.060*

Freshmen (dummy) 0.243 0.43 0.239 0.43 0.004

ISEE bottom 0.221 0.42 0.221 0.42 0.000

ISEE medium bot‑
tom

0.260 0.44 0.262 0.44 − 0.002

ISEE medium top 0.220 0.41 0.216 0.41 0.004

ISEE top 0.300 0.46 0.302 0.46 − 0.002

Number of exams 
per term

3.234 1.07 3.232 1.05 0.002

Bachelor (dummy) 0.465 0.49 0.465 0.49 0.000

Master (dummy) 0.285 0.45 0.281 0.45 0.004

Observations 14,441 13,611 28,052

8  We have verified that the percentage of semester-delayed exams relative to 
the total number of exams has not changed in the semesters considered for 
the estimation.
9  Exceptions to this rule exist in some private universities, where students 
cannot refuse grades.
10  Table  A.1 in the Appendix provides descriptive statistics by academic 
year and term. The table documents that all characteristics were balanced 
across treatment and control group as well as across term.
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parallel trend across different academic years in the 
trajectory of average grades during the first and sec-
ond semester.

In order to evaluate the impact of the transition to 
online teaching on students’ performance, we com-
pare average grades in the academic years 2019/2020 
and 2018/2019 over terms (winter and summer). In 
our design, the control group consists of the cohort 
of students from academic year 2018/2019, while the 
treatment group refers to the cohort of students from 
academic year 2019/2020. We estimate the following 
baseline equation:

where vist is the average grade obtained by student i in the 
exams of year t and term s, cohit is the cohort student i is 
part of in academic year t with coh = 1(t = 2019/2020) 
and terms identifies the summer term, εist is the corre-
sponding error term. The interaction term cohit ∗ terms 
defines the treatment. As anticipated, we run the above 
regression for several subsamples of the data such as 
men, women, top- and bottom-performing students, stu-
dents from wealthier families, from poorer families as 
well as for Bachelor and Master students.

In an alternative specification, we augment our base-
line model specification by incorporating a vector of 
control variables, xist , which encompasses various indi-
vidual characteristics. These controls include age, gen-
der, student status (freshmen or not), ISEE indicator, 
number of exams taken, department of enrollment, and 
study program (e.g., Bachelor or Master program). In 
this alternative specification, we modify our dependent 
variable by considering the average grade after account-
ing for lecturer fixed effects. To achieve this correction 

(1)
vist = α + γ cohit + δterms + βcohit ∗ terms + εist

or depuration, we employ a two-step process.11 First, we 
estimate lecturer fixed effects in the following regres-
sion: vclst = α0 + cc ∗ ιc + θl + φs + ωt + ε̃lcst , where 
θl , φs and ωt represent lecturer, term and academic year 
fixed effects, respectively. c are course or exam dummies, 
α0 is an intercept and ε̃ is the corresponding error term. 
Second, the corrected grades net of the lecturer time-con-
stant heterogeneity or the lecturer fixed effects are defined 
as: ṽiclst = viclst − θ̂l . Observe that student i writes exam c 
of lecturer l in term s and academic year t. The corrected 
grades are then averaged over exams c of student i in term 
s and academic year t: ¯̃vist = ṽist . The latter is the depend-
ent variable in the alternative specification.

To account for potential changes in course scheduling 
and instructors over time, we limit our sample to courses 
that remained constant across these dimensions. By 
excluding courses that were relocated to different terms 
or experienced changes in the assigned lecturers, we cre-
ate a more stable and comparable subset of data for our 
analysis. As the potential self-selection bias caused by 
students choosing specific exams during the pandemic, 
could distort our results, we conduct additional analyses 
by focusing on two subgroups: (a) freshmen students and 
(b) mandatory courses (see Appendix C). The additional 
test (a) represents a group of freshmen that are more 
likely to stick to the original study schedule compared 
to higher-semester students, while (b) are compulsory 
courses at a specific stage of the study program that may 
not be postponed. Restricting the analysis to freshmen 
and mandatory courses reduces potential biases from 
students changing courses due to the new learning for-
mat. Descriptive statistics in Table A.2 in the Appendix 
show that students in academic years 2018/2019 and 
2019/2020 did not take substantially less courses in the 
winter and summer term, respectively.

To address the concern of more lenient grading dur-
ing the spring semester 2020, we conduct a comparative 
analysis between two groups of students: (a) those who 
attended courses in person and took exams using tradi-
tional methods in the winter semester 2019/2020, and (b) 
those who attended courses in person during the same 
semester but took exams online in the spring semester 
2020. Both groups experienced in-person teaching dur-
ing the winter 2019/2020 semester, which serves as the 
baseline for comparison, while only group (b) students 
did the exam online. We examine the variation in grades 
between these two groups and compare it to the corre-
sponding groups of students in academic year 2018/2019, 
where no online exams or online teaching took place.
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Fig. 2  Average student performance in each semester 
in the academic years from 2015/2016 to 2019/2020. 79,682 
observations over academic years 2015/2016 to 2019/2020

11  Observe that the correction is similar to the approach of Canay (2011) 
for panel data (see e.g. Bargain et al. 2018; Castagnetti and Giorgetti 2019; 
Bonaccolto-Töpfer et al. 2022, for empirical applications).
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5 � Empirical results
In this section, we present the results of our estimation. 
In addition to analyzing the full sample of bachelor and 
master students, we also examine specific subgroups to 
gain further insights. These subgroups include top- and 
bottom-performing students, as well as the role of family 
background in student performance. Moreover, we inves-
tigate potential gender effects by separately analyzing 
male and female student performance.

Figure  3 presents the overall impact of the first wave 
of the COVID-19 pandemic on student performance 
examining both the full sample and selected subsamples 
(panel (a)). The estimation results from the specification 
without control variables indicate a slightly positive and 
statistically significant effect for the full sample, with an 

increase in grades of 0.128 grade points. This corresponds 
to a 0.47% improvement in grades based on the average 
grade of 27.10. Bottom-performing students are slightly 
negatively affected, while top-performing students show 
no significant impact. These findings suggest that the 
pandemic has had a negative effect on the academic per-
formance of lower-performing students, whereas higher-
performing students seem to be unaffected.

Examining the effects based on family background, 
we find slightly positive effects for students from lower-
income families, but no significant effects for students 
from higher-income families. However, the estimated 
effects are not statistically different from each other, 
indicating that family wealth may not have played a sig-
nificant role, and the pandemic may not have exacerbated 

Fig. 3  Effects on students’ average grades of transition to online teaching. The figure shows estimates of the effects on students’ average grades 
from a difference-in-differences specification. In the (alternative) specification with controls, the dependent variable is the student-level average 
of corrected grades ṽist . Control variables used are gender, age, dummies for being a freshmen student, ISEE, master, 6-year degree or 5-year degree, 
13 department dummies (department of medicine is the base category, see Appendix B for details). Point estimates with 95% confidence intervals, 
standard errors clustered at the individual level. Table A.2 shows the corresponding number of observations
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educational inequality along this socioeconomic dimen-
sion. When analyzing the effects separately for men 
and women, no statistically significant differences are 
observed. The effects are slightly positive for women, 
while no significant effects are found for men. These 
patterns generally persist when examining bachelor and 
master students separately (panel (b) and (c) respec-
tively). Specifically, the negative effect on performance 
for bottom students is primarily driven by bachelor stu-
dents, while the slightly more positive effect for women is 
driven by master students.

The results from the alternative specification with con-
trol variables show that the effect size for the full sample 
is slightly higher compared to the specification without 
control variables, amounting to 0.18 grade points. How-
ever, like before, this effect remains quantitatively small, 
representing an increase of 0.68% in average grades 
(based on an average grade of 27.1) due to the pandemic. 
The results indicate that there are no longer statistically 
significant effects for bottom students, top students, or 
students from higher-income families. However, we now 
find slightly positive and statistically significant effects 
for both female and male students. The point estimates 
for the different subgroups do not differ significantly, 
consistent with the results from the specification without 
control variables. Thus, in line with previous findings, we 
find no significant heterogeneous effects across various 
socioeconomic dimensions.

By looking at the effects for bachelor (panel (b)) and 
master students (panel (c)), we see again that bottom 
bachelor students are negatively affected. Panel (c) of 
Fig. 3 shows that the positive effect for female students is 
driven by master students. The effects do again not differ 
statistically significantly from each other. The findings for 
the full sample do not change substantially for bachelor 
and master students. The only exception is that bachelor-
bottom students experience a statistically significant, 
though economically small negative effect ( −0.20 grade 
points or 0.88%).12

Overall, our analysis indicates that the first wave of the 
COVID-19 pandemic had no substantial effect on average 
grades among university students. Overall, there seems 
to be a slight tendency for average grades to increase fol-
lowing the transition to online teaching. However, when 
examining the effects within different subsamples, the 
direction of the effects becomes more ambiguous. For 
example, we observe a negative effect on average grades 
for bottom-performing bachelor students, no significant 
effect for top-performing master students, and a positive 
effect for female master students. It is important to note 

that even within these subsamples, the effects are small, 
generally amounting to less than 1% of the average grade.

Moreover, our findings suggest that the pandemic did 
not lead to significant disparities in student performance 
based on factors such as gender, academic standing (top 
or bottom students), or family background. These results 
contrast with the findings from studies examining the 
effects of the pandemic on schools, which have reported 
substantial differences in outcomes for different groups 
of students. For example, existing literature has identi-
fied variations in the effects of the pandemic on academic 
performance for men and women  (Engzell et  al. 2021), 
top and bottom students  (Aucejo et  al. 2020), and stu-
dents from different socioeconomic backgrounds  (Ago-
stinelli et al. 2022; Bacher-Hicks et al. 2021; Chetty et al. 
2020).

6 � Accounting for potential grade inflation
In this section, we focus specifically on students who 
attended courses during the winter term and took the 
corresponding exams either in the winter or the sum-
mer. This approach allows us to isolate the effects of 
the examination procedure, as the courses (held in the 
winter) were in both academic years 2018/2019 and 
2019/2020 not impacted by the anti-COVID restrictions. 
It is important to note that the examination procedure 
did differ between the winter and summer terms in the 
academic year 2019/2020 due to the implementation of 
anti-COVID measures. However, there were no changes 
in the examination procedure throughout the academic 
year 2018/2019, which serves as our baseline comparison 
with no anti-COVID measures in place.

In the DID specification, the key distinction lies in 
the choice of the exam term, which serves as the treat-
ment variable. Students who opted to postpone the exam 
of a winter course to the summer experienced an unex-
pected change in the examination procedure during 
the academic year 2019/2020. Therefore, the academic 
year 2019/2020 is considered as treatment group in this 
analysis. Note that the change in the examination mode 
occurred for both standard oral and written exams, with 
the transition from in-person exams to online exams. 
This change in the mode of examination was an unfore-
seen event for students who attended the course during 
the winter term. By comparing the outcomes of students 
who took their exams in different terms within the same 
academic year, we can assess the impact of this unex-
pected change on student performance.

Even though this estimation strategy allows us to com-
pare two relatively homogeneous groups of students, 
we cannot rule out that apart from the mode of exami-
nation we may also capture other time-variant changes. 
Further, there may be negative selection in postponing 

12  Given an average grade of 22.7 in the sample of bottom-bachelor stu-
dents.
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exams. Indeed, we expect to find a tendency of bottom-
performing students to postpone their exams. As a 
result, we may observe a decline in average exam grades 
between the group of students who took exams during 
the winter term and those who postponed their exams to 
the summer term. However, it is important to note that 
this selection process is not specific to the pandemic but 
occurs in regular academic years as well. If there is no 
significant difference in the change of exam grades over 
the two years, it may be considered as evidence against 
grade inflation.

Figure  4 displays the results of the estimation. The 
point estimates, either statistically insignificant or below 
0.27 grade points, indicate that there is no significant 
impact on the outcome. The highest estimate we obtain 
from our analysis is 0.27 grade points, which is observed 
in the subsample of women when using average grades 
without considering lecturer fixed effects as the depend-
ent variable. This outcome implies a marginal increase of 
0.99% in grades, based on the average grade of 27.24 for 
female students. Similarly, the figure shows that—when 
accounting for grade inflation—the results for students 
from different social backgrounds, i.e. across different 
ISEE categories, are robust to those of the main analy-
sis  (see Fig.  3). We thus conclude that grade inflation 
does not affect the accuracy of our estimation results.13

During the onset of the COVID-19 pandemic, there 
were concerns that grades may not effectively measure 
student learning in certain educational systems, such 
as the USA, where grading is often based on a relative 
scale or curve. This means that grades are determined 
based on students’ performance relative to their peers, 
and any changes in student learning may not be accu-
rately reflected if the relative distribution of performance 
remains unchanged. However, it is important to note that 
at the University of Pavia and generally in Italy, grading 
practices do not systematically assign the highest grade 
to the best-performing student or follow a strict relative 
scale. This suggests that grades at universities without 
grade adjustments, like the University of Pavia, may pro-
vide a closer monitoring of actual student learning and 
may be more sensitive to changes in performance.

In the USA, to help students cope with the challenges 
posed by the pandemic, higher education institutions 
implemented flexible grading policies that included 
alternative grading options like pass-fail or credit-no 
credit (Mostafa et al. 2023). Such policies were not appli-
cable in Italian universities or specifically at the Univer-
sity of Pavia. Mostafa et al. (2023) examine the impact of 
flexible grading policies in the USA during the pandemic 
and find that they had a positive effect in mitigating the 
disruptive effects on students’ academic paths, particu-
larly for freshmen. Rodríguez-Planas (2022b) also suggest 

Fig. 4  Accounting for potential grade inflation—Effects on students’ average grades of transition to online teaching (specification with controls). 
Estimates of effects on average grades for students attending classes in the winter term and doing exams in the winter or summer term 
in academic years 2018/2019 and 2019/2020. The figure shows estimates of the effects on students’ average grade from a difference-in-differences 
specification with controls. Control variables used are gender, age, dummies for being a freshmen student, ISEE, master, 6-year degree or 5-year 
degree, 13 department dummies (department of medicine is the base category, see Appendix B for details). In panel (a), the dependent variable 
is the student-level average of grades. In panel (b), the dependent variable is the student-level average of corrected grades ṽist . Standard errors 
clustered at the individual level are used. Point estimates with 95% confidence intervals. Table A.2 shows the corresponding number of observations

13  Figure  C.4 in the Appendix shows that grade inflation did not affect 
Bachelor and Master students differently.
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that low-performing students from lower-income fami-
lies outperformed their wealthier counterparts during 
the pandemic, but this advantage was fully explained by 
their utilization of the flexible grading policy. However, it 
is important to note that these findings are specific to the 
USA context and do not directly apply to the University 
of Pavia or Italy.

In our case, while the aforementioned grading prac-
tices are not common in Pavia or Italy, it is possible that 
professors were more lenient with students during the 
initial phase of the pandemic, considering the challeng-
ing circumstances students faced. To address these con-
cerns, we conducted a regression analysis that examined 
the relationship between grades, course, and exam dates. 
We have estimated the mean and variance of the grades 
per course with respect to the exam session to see if the 
instructors use a grading curve to evaluate the students. 
We included dummy variables for multiple pre-treat-
ment terms, excluding the first term, to account for any 
variations in grading practices over time. The regression 
includes term dummies for two winter and two summer 
terms over the academic years 2015/2016–2018/2019, 
as well as one term (winter) for the academic year 
2019/2020.

In Fig.  5, we present evidence that grades exhibit sta-
tistically significant variations over time, contradict-
ing the notion that a student’s grade solely reflects their 
position within the distribution of students in a specific 
course during a particular term. The figure illustrates 
that grading practices have changed over time and indi-
cates that grades are not solely determined by the rela-
tive performance of students within a given term. The 
figure also suggests that there are no statistically signifi-
cant patterns during the pre-COVID period (i.e., before 
spring 2020). This finding is further supported by a test 
of joint significance of the coefficient estimates in the 
pre-COVID period, which rejects the null hypothesis of 
0 (p-value = 0.3505). Despite this reassuring evidence, we 
cannot completely exclude a positive bias in student per-
formance. If grade inflation was present during the pan-
demic, it may only become apparent in the long run as 
it would imply lower long-term human capital accumula-
tion of students affected by the pandemic.

7 � Discussion
Our analysis suggests at most tiny consequences of the 
shift to online teaching during the initial wave of the 
COVID-19 pandemic at the University of Pavia. Overall, 
students’ average grades are slightly positively affected. 
However, the estimated effects varied by course charac-
teristics and students’ socioeconomic characteristics and 
academic profiles. The effects are small throughout (at 

most 1%).14 Considering this unexpected finding of no 
significant variation in student performance attributed to 
the COVID-19 pandemic, it is crucial to take the poten-
tial factors that may have influenced the outcomes for 
students during this period into account.

One factor that might have been expected to impact 
student performance is the deterioration of health and 
economic conditions, both for students themselves and 
their families. The unprecedented challenging circum-
stances during the pandemic may have had implications 
for students’ abilities to concentrate on their studies or to 
access necessary resources. In order to better understand 
these trajectories, we specifically analyze the perfor-
mance of top- and bottom-performing students as well as 
students from low- and high-income families. However, 
our results indicate that the COVID-19 pandemic did not 
lead to an exacerbation of performance disparities based 
on family background or individual ability.15

To address concerns about self-selection bias, we 
examine the possibility that students may have taken 
fewer exams in the summer of 2020, opting for subjects 
where they believed they had a higher chance of suc-
cess. This selective behavior could introduce bias if cer-
tain subjects were perceived as easier or more appealing 
during the pandemic. However, our analysis indicates 
that there is no observable disparity in the average num-
ber of exams taken during this period. Nonetheless, we 

Fig. 5  Regression of the variance of grades by course and exam 
date in academic years 2015/2016–2019/2020. The figure shows 
coefficient estimates of dummies from the various multiple 
pre-treatment terms (both winter and summer term in academic 
years 2015/2067–2019/2020, respectively). The corresponding 
dependent variable in the regression is the grade variance per course 
and exam date. Point estimates with 95% confidence intervals 
calculated based on standard errors clustered at the course level

14  This applies to the regressions with both dependent variables: average 
grades and average grades free of lecturer fixed effects.
15  These findings are in contrast to findings from the literature of the 
COVID-19 pandemic on schools (among others Aucejo et al. 2020; Bacher-
Hicks et al. 2021; Chetty et al. 2020; Agostinelli et al. 2022).
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cannot rule out that students took different courses with 
different contents possibly influenced by perceptions of 
difficulty or personal interests. For instance, due to the 
pandemic, students may have chosen to delay a theoreti-
cal mandatory course instead of one involving lab work. 
Nonetheless, we exclude elective courses, where students 
have greater flexibility in their choices, from the analysis. 
Focusing only on mandatory courses reduces the likeli-
hood of self-selection bias in subject choice. Also when 
considering only mandatory exams, we find no signifi-
cant impact of the pandemic on student performance or 
the assessment of educational quality, as detailed in the 
results provided in Appendix C.

Further, lecturers may have lowered the level of dif-
ficulty of exams or graded student outcomes more gen-
erously in order to compensate students for the special 
situation. As mentioned above, at the University of Pavia 
grades are not normalized but lecturers stick to the same 
grading scale. That is, lecturers do not systematically 
attribute to the best-performing student in the course 
the highest grade. To investigate the possibility of lec-
turer heterogeneity in exams and grading practices, we 
employ several strategies in our analysis. First, we apply 
lecturer fixed effects to account for any differences in 
grading tendencies across instructors. By including these 
fixed effects in our models, we can isolate the variation 
in grades that is specific to each lecturer. This allows us 
to examine whether there are systematic differences in 
grading across instructors that could potentially influ-
ence the results. We also calculate average grades that are 
free of lecturer fixed effects to provide a more compre-
hensive view of student performance. Second, we restrict 
the sample to students who experienced in-person teach-
ing before the pandemic but differ in terms of the type 
of examination they underwent. By comparing students 
who were assessed using different methods, such as oral 
or written exams, we can examine if there are any differ-
ential effects on student grades based on the way of inter-
rogation. This approach helps us to explore whether the 
transition to online exams during the pandemic had a sig-
nificant impact on student outcomes. Finally, we analyze 
the association between student grades and their perfor-
mance in the pre-treatment terms. By examining the rela-
tionship between grades before the pandemic and grades 
during the pandemic, we can assess whether there is any 
consistent pattern or significant deviation in student per-
formance that can be attributed to the pandemic-related 
changes in teaching and assessment methods. Our find-
ings suggest that the effects observed in student grades 
are primarily attributed to the transition to online teach-
ing rather than other factors like economic uncertainty 
or health concerns arising from the pandemic.

Nevertheless, the results concerning student grades 
immediately following the lockdown could still be posi-
tively biased if we assume that lecturers have become 
more accommodating and lenient in their evaluations 
to grade students. Both lecturers and students had to 
quickly adapt to online teaching within a short period. 
Unfortunately, with the available data, we are unable to 
isolate and account for these effects. However, if this 
grade “inflation” has indeed led to reduced accumula-
tion of human capital by students during online teach-
ing, it could have significant long-term consequences 
on the labor market, potentially disrupting standard 
labor market signals. As studies on educational institu-
tions indicate (e.g. Engzell et al. 2021), the full impact of 
these consequences can only be verified in the long run. 
Mostafa et al. (2023), for instance, underline that the flex-
ible grading policy in the USA may have negative effects 
for students in subsequent courses.

Our findings stand in contrast with large part of the 
existing literature, which primarily focuses on schools 
and often relies on survey or macro data. The use of 
administrative data in our study provides a different per-
spective and adds to the literature on this topic. Addi-
tionally, it is important to recognize that the effects of the 
transition to online teaching may vary between school 
and university students. The incentive mechanisms and 
voluntary nature of university education differ from com-
pulsory schooling, which may contribute to different out-
comes and experiences for students.

The efforts invested in online teaching during the 
pandemic may have been particularly significant for 
university students due to their understanding of the 
importance of human capital accumulation for their 
future careers and lives. As young adults, university 
students are generally adept at adapting to changes and 
dealing with technical challenges. Furthermore, univer-
sity students were likely better prepared for online learn-
ing as many of them already owned computers or other 
necessary technical devices prior to the pandemic. This 
advantage may not have been as prevalent among pri-
mary or secondary school students, especially consid-
ering the increased demand for such devices by parents 
due to remote work arrangements  (Adams-Prassl et  al. 
2020). Additionally, it is worth noting that legal meas-
ures implemented for universities and schools differed, 
especially during the first wave of the pandemic. While 
university students did not experience a reduction in 
workload, primary and secondary schools in Italy typi-
cally reduced the number of instructional hours per week 
from 30 to 15. Taken together, these factors suggest that 
university students may have been more prepared for and 
more capable of adapting to online teaching compared to 
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students at lower education levels. This could have influ-
enced their ability to navigate the transition effectively 
and potentially mitigate the negative effects on their aca-
demic performance.

Finally, as highlighted in the existing literature (Wagner 
et al. 2016; Boring 2017; Aucejo et al. 2022), it is impor-
tant to consider gender issues in education. To account 
for these issues, we include lecturer fixed effects in our 
regression analysis and examine the effects separately for 
male and female students. The results indicate that there 
are no substantial gender differences observed in student 
outcomes during the transition period.

8 � Conclusion
This paper suggests that the first wave of the COVID-19 
pandemic did not represent a threat to higher education 
in the direct aftermath of the pandemic at the Univer-
sity of Pavia. We estimate the effect of the transition to 
online teaching due to the first wave of the COVID-19 
pandemic on student performance (average grades). This 
study considers the effects of the pandemic on higher 
education using administrative university data. The rich 
data set allows us to control for various socioeconomic 
dimensions such as family income or gender. Our results 
may be of interest for academic institutions all around 
the world as the coronavirus raged worldwide. Nonethe-
less, the case of Pavia represents a worst-case scenario 
characterized by an early and prolonged period of online 
teaching (spanning the entire semester).

During the spring of 2020, the transition to online 
teaching took place in Lombardy and other areas of 
Northern Italy contemporaneously with the start of the 
summer term. This temporal alignment allows us to 
identify and examine the specific effects of the COVID-
19 pandemic on higher education. The estimation 
approach consists of a difference-in-differences setup, 
where the corresponding effect is derived from a com-
parison between the average grade differences during 
the summer and winter semesters for the academic years 
2019/2020 and 2018/2019, respectively.

The results suggest no substantial effect of the COVID-
19 pandemic on students’ grades. The general tendency 
of the estimated effects on student performance is 
slightly positive. Our results are robust across various 
subsamples (freshmen, mandatory courses) and along 
different dimensions (gender, rich/poor family back-
ground, top/bottom performance students). Our find-
ings differ from those of the COVID-19 lature on schools 
that identified significant negative effects along various 
dimensions  (Agostinelli et  al. 2022; Engzell et  al. 2021; 
Bacher-Hicks et  al. 2021). Similarly, our results differ 
from those of Aucejo et al. (2020) and Jaeger et al. (2021) 

that found pronounced negative effects of the pan-
demic for university students’ outcome and expectations 
based on survey data. In contrast to the literature of the 
COVID-19 pandemic on education  (Aucejo et  al. 2020; 
Bacher-Hicks et  al. 2021; Chetty et  al. 2020; Agostinelli 
et al. 2022), we find no marked adverse effects for top or 
bottom students, for students from poorer or richer fam-
ilies or for men and women.

Several tests support our conclusions providing no evi-
dence for grade inflation. Moreover, we consider multi-
ple pre-treatment periods when analyzing the pattern of 
grades before the COVID-19 pandemic hit higher edu-
cation in Lombardy. The data reveals no time-consistent 
grading pattern and hence does not support concerns 
of grading on a relative scale or curve where students’ 
grades represent only their position in the distribution 
of students in a given term and course. Nonetheless, a 
potential positive bias in student performance cannot 
be entirely ruled out. If grade inflation occurred during 
the pandemic, it may have had negative implications for 
students’ long-term human capital accumulation, which 
may only become apparent over a longer time horizon. 
This paper focuses solely on the short-term effects of the 
COVID-19 pandemic and does not address its impact in 
the medium and long run. Further research is needed to 
investigate the potential medium and long-term conse-
quences of the pandemic on student outcomes and edu-
cational quality.

A caveat of the study is that it does not look at higher 
education dropout. Indeed, socioeconomic disparities 
may contribute to different dropout rates among diverse 
student groups. Factors such as economic constraints, 
lack of family support, limited access to educational 
resources, external pressures, and academic challenges 
could all play a role. This aspect merits further investi-
gation and should be on the research agenda of future 
studies.

In summary, our analysis suggests that the institution 
we examine was only slightly affected by the COVID-
19 pandemic in terms of average grades indicating no 
marked impact in the short term. Thus, in the specific 
context of the University of Pavia, our study finds no 
clear evidence of a negative impact on student perfor-
mance challenging concerns of increased socioeconomic 
gaps due to the pandemic. Our study motivates further 
research for other Italian and international universities. 
Further, it would be interesting to investigate whether 
the transition to online teaching has any negative effects 
on labor market outcomes for the cohorts of students 
affected by the pandemic. Only time will show whether 
students’ outcomes and the overall quality of education 
have remained stable or have experienced a decline.
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