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ABSTRACT: We analyse how grade distributions change when higher education
evaluations transition online and disentangle the mechanisms that help to explain the
change observed in students' results. We leverage administrative panel data, survey data
and data on course plans from a large undergraduate degree at the University of Barcelona.
We show that grade averages increase and their dispersion reduce. Changes are driven by
students from the lower end of the performance distribution and by a reduction in the
occurrence of fail grades; however, we do not find evidence for artificial "grade adjusting'
to explain the phenomenon. We are also able to dismiss shifts in the composition of test
takers, improvements in teaching quality or in learning experiences and increases in student
engagement. While changes in the assessment formats employed do not appear to mediate
the causal relationship between online evaluation and higher grades, we identify more
dispersed evaluation opportunities and increased cheating as explanatory factors.
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1. Introduction

Online education has experienced an unprecedented surge in popularity in recent years, transforming
the traditional learning landscape worldwide, thanks to the rapid proliferation of both the Internet
and of technologies such as smartphones, tablets, and laptops. Significant improvements in the cost-
effectiveness and in the accessibility of educational resources to individuals from diverse backgrounds and
locations have been listed as beneficial outcomes of the online trend (Means et al. 2010; Coleman and
Berge 2018); in higher education, students are provided with the freedom to customize their learning
schedules, thereby accommodating their diverse lifestyles and commitments. Nevertheless, online learning
has also been associated with a number of less desirable repercussions, such as inequality in outcomes
due to gaps in technology access (Devkota 2021), larger room for cheating behaviours (Bilen and Matros
2021) and employers sometimes attributing lower value to online degrees with respect to traditional ones
(Rosendale 2017). The evidence on overall impacts of online higher education on student outcomes
is mixed, with some studies finding no significant difference in learning outcomes between online and
in-person instruction (Bowen, Chingos and Lac 2014; Means et al. 2010) and others finding online
instruction to be in general less effective (Xu and Smith Jaggars 2013).

The COVID-19 pandemic (Covid or pandemic, hereafter) further boosted the adoption of online
education worldwide, as lockdowns and social distancing measures compelled educational institutions
to transition rapidly to remote learning or hybrid modalities. This forced acceleration of the online
format has underscored its benefits and its potential: by 2020, only a minority of individuals believed
that higher education will be delivered mostly in-person in the near future (Whiting 2020)!. As online
learning continues to evolve and innovate, it is poised to play an increasingly important role in shaping
the future of education, calling for further research in this domain.

One question that has gone largely unaddressed by current research is whether and how grades
obtained by students in higher education evaluations change when these are held online, as compared
to the traditional in-classroom format. In this paper, we fill this gap in the literature by providing a
systematic analysis of the reaction of undergraduate grade distributions as a result of the transition to
online examinations.

As a case study, we use a large undergraduate degree at the University of Barcelona, which we observe
transitioning online due to the Covid and on which we hold a valuable combination of administrative panel
data, survey data and digitised data on course plans (syllabus). While recognizing that the pandemic
represented an unusually large and unexpected shock to the educational environment and that it triggered
other changes beyond the online transition, we believe that our analysis —thanks to the unusually rich
wealth of information it leverages— is able to give a novel contribution to the literature. It not only gives
a precise picture of how aggregate grade dynamics changed after online evaluation was introduced, but
also sheds light on the heterogeneity in changes and on the mechanisms driving such changes, making a

more convincing case for the online transition in particular to be the main causing factor. Additionally,

LAlso sources of the European Commission confirm that interest in online education has been growing in the EU for
a long time (https://ec.europa.eu/eurostat/web/products-eurostat-news/-/edn-20220124-1). Compared with
2019 before the pandemic, the share of people (16-74) doing online courses or using online learning material increased in
all Member States, to an average of 27% in 2021 (23% in 2020). Being young people aged 16-24 those that take more
online learning. In the US, the percentage of students enrolled exclusively on distance-learning courses rose from 12.8% in
2013 to 17.3% in 2019, according to data from the National Center for Education Statistics.


https://ec.europa.eu/eurostat/web/products-eurostat-news/-/edn-20220124-1

the fact that we observe one last academic semester combining online evaluations and traditional-format
lectures further enhances our ability to disentangle the effects of online instruction from those of online
examinations in particular.

As pointed out by Rodriguez-Planas (2022a), grades ensuing from an online evaluation setting in
higher education can differ for various reasons. Students might be differently motivated or academically
prepared with respect to the traditional framework; assessment processes may be different in terms of
format or level of challenge; grading strategies may be different in terms of leniency; the frequency
or intensity of cheating may change. All of these explanations may result in variations in the grades
administered to students, but each of them has very different implications and yields very heterogeneous
policy advice.

We show that when courses went online, grade averages increased and their dispersion reduced.
This was driven by a reduction in failing grades and went in favour of students from the lower end
of the performance distribution. We also find a relative performance drop of good students from lower
socioeconomic backgrounds with respect to their peers and the opening up of a performance gap relating
to the digital divide. Our systematic analysis of the potential drivers behind these results leads us to
dismiss improvements in teaching quality, in learning processes, in student motivation and preparation
and shifts in the composition of test takers during the online exam sessions. In terms of examination
and grading processes, we are not able to cast judgments on the overall content of the exams or on
their level of challenge, but we do find evidence against a systematic ‘adjustment’ of grades across the
passing threshold. We find exam formats have changed, but in a way that is not statistically related to
the change in results observed. The channels that we identify as likely contributors to the observed grade
boosts and to the relative advantage of traditionally lower-performing students during online evaluations
are assessment being less concentrated and cheating opportunities being more readily available in online
assessment environments.

Grades obtained in university examinations are an important object of study, given that they influence
students’ behaviour and choices throughout the duration of the degree. Numerical exam grades obtained
as well as the relative ranking compared to peers have been found to be a co-determinant of dropout
behaviour from college majors (Astorne-Figari and Speer 2019) and STEM majors in particular (Rask
2010); both absolute and relative grades are well established in education and psychology literature as
factors that impact motivation, perceived academic control, goal engagement and, ultimately, retention
and graduation (Robbins et al. 2009; Hamm et al. 2019; Respondek et al. 2020). Last but not least,
grade point average (GPA) becomes a key summary measure at the time of graduation and is used by
students to signal their skills to potential employers upon entry to the job market (Hansen, Hvidman and
Sievertsen 2024; Piopiunik et al. 2020). For these reasons, it is a necessary and worthwhile endeavour
to investigate how and why individual grades and the relative performance of different student types
change when evaluation is shifted online.

The rest of this paper is organised as follows. Section 2 gives a brief overview of literature related to
our focus; section 3 describes the institutional framework; section 4 describes the data sources that we
draw upon; section 5 presents the main results in terms of grade dynamics and heterogeneity between
student types; section 6 shows our investigation of channels based on administrative data, while section

7 addresses results based on survey data; section 8 tests the explanatory power of different candidate



channels; and, finally, section 9 concludes providing a policy-oriented discussion of results.

2. Closely related literature

There has been a substantial amount of studies that have investigated the consequences of the recent
Covid pandemic on education and that have quantified the learning losses it created (see Patrinos,
Vegas and Carter-Rau 2022 for a review of recent literature), for school-aged children and for specific
demographic groups in particular. However, considerably less attention has been devoted to the exact
mechanisms behind such results, to the role of online learning in specific, and to the population of higher
education students.

Closely related to our research, there are a few case studies based on administrative data from US
colleges. Rodriguez-Planas (2022a) finds that that the ‘flexible grading’ policy, which was implemented
along with the online transition at Queens College in the City University of New York (CUNY), has helped
lower income students to better deal with academic challenges. Bird, Castleman and Lohner (2022) use
data from the Virginia community college system and a within-instructor-by-course variation on whether
students started their spring 2020 courses in person or online, finding a negative impact of online learning
on course completion. Orlov et al. (2021) analyse data from intermediate-level economics courses at
Cornell University, in which student learning was measured by using standard multiple-choice assessments,
and find a negative impact of the change to remote teaching due to the pandemic. Kofoed et al. (2021)
randomised 551 West Point students between online and in person compulsory economics courses to find
a negative impact on results by those students that took the course in an online format, a result mainly
driven by below median academic ability. Tillinghast, Mjelde and Yeritsyan (2023) detect significant
grade inflation among Texas A&M University undergraduates in pandemic-driven online sessions, even
after accounting for institutional, instructor, and student characteristics, also finding that the relationship
between some of these variables and GPAs changed during pandemic times. There is also evidence of
grade inflation in universities outside the US as activities were shifted online, such as Karadag (2021)
on Turkey and Toro (2022) on Colombia. Most of these studies do not carry out a thorough analysis
of channels behind changes in grades, as we do in our study; moreover, most are unable to disentangle
the effects of online instruction from those of online evaluation. In our paper we observe one academic
semester in which instruction was carried out online but evaluation went back in its traditional format:
since all relevant grade dynamics disappear in such circumstances, we are able to attribute most shifts
to online evaluation in specific.

We also add evidence to studies that use student survey data, such as from Queens College (CUNY)
(Rodriguez-Planas 2022b), from Arizona State University (Aucejo et al. 2020), or from the the first
wave of the Global COVID-19 Student Survey that was administered between April and October 2020
(Jaeger et al. 2021). The online surveys employed in these studies explored the expected or materialised
impacts brought about by the changes in the instructional setting on students’ academic and labour
market outcomes. Our survey was also administered in Spring 2020 and is centred on understanding the
impact that the new academic setting had on students, distinguishing between a wide range of aspects,

including their physical condition, mental well-being (Browning et al. 2021), and socio-economic issues.



Moreover, our survey includes questions regarding perceived cheating during online examinations (Bilen
and Matros 2021).

3. Institutional Background

3.1 The online transition at the University of Barcelona

Face-to-face lectures and activities were suspended at Spanish universities on March 14th, 2020, as the
first Covid lockdown was announced. Faculty were asked to provide a virtual alternative to traditional
classes and to finish working through the material of ongoing courses; the exam sessions that took place
at the end of that academic semester were all held in an online format.? While university management
made significant effort to provide faculty and students with the necessary assistance in getting used
to the new IT resources required for teaching and examining online, the sudden transition to distance
learning was challenging for some of the academic population, especially among senior faculty members
and the part of the student body lacking adequate IT resources at home (Vallespin 2020).

The University of Barcelona (UB) is a large, public university in Spain. As in most other public
universities in the country, at UB the transition to the online format affected courses of the second
semester of the academic year 2019/20, while the first semester of that academic year, including the
exam session, had ended normally. Online classes continued over the first semester of the following
academic year, 2020/21; in general, both faculty and students were more comfortable with the new
arrangement by that time, so that fewer disruptions were recorded. Interestingly, our last semester of
observation, the second semester of the year 2020/21, kept featuring online lecturing but transferred
examinations back to the traditional in-person format. Table 1 summarises the timeline and format of
the academic semesters and exam sessions around the Covid pandemic at the University of Barcelona.

Contrary to what occurred in some other universities in the US (Rodriguez-Planas 2022a), the
University of Barcelona did not change its grading system in response to the Covid pandemic: without
any pass/fail option for students to choose, course grades kept being given in numerical format on a

scale from 1 to 10, with 5 being the threshold for passing the course.

3.2 The GAP degree at the University of Barcelona

The degree in Public Management and Administration, GAP degree hereafter,® is an undergraduate
degree program whose normal duration is 4 years and that prepares students mainly for managerial
careers in the public sector, such as local, national, or European institutions; the program’s focal subjects
are law, administration practices, human resource management, as well as public finance management.
Vacancies on the GAP program are assigned through a centralized university admission system: students
list their preferences for programs and are admitted based on their order of preferences and their university
access grade, which is obtained on a standardised test at the end of high school, held in July of each

year (PAU — Pruebas de Acceso a la Universidad). That is, degree programs admit their new students

2The academic year in Spain starts in September and ends in June. Universities usually can organise themselves into
either three terms or into two semesters. In the case of semesters, the first runs from September to January, while the
second semester from February to June/July.

3Acronym from the Catalan name Gestié i Administracié Piblica.



Table 1: Academic semesters and exam sessions around the Covid pandemic at the University of Barcelona

Academic Semester Lectures Assessment
2019-2020 Semester 1 Sep — Dec 2019 Jan - Feb 2020
(2019 S1) Face-to-Face In-Classroom
2019-2020 Semester 2 Feb — May 2020 Jun - Jul 2020
oo s e o e M 50 i
2020-2021 Semester 1 Sep — Dec 2020 Jan - Feb 2021
(2020 S1) Online Online
2020-2021 Semester 2 Feb — May 2021 Jun - Jul 2021
(2020 S2) Online In-Classroom

in descending university access grade order, until capacity is filled; a new 'minimum access grade' is
determined each year, as a result of this process: it is the lowest grade that permitted access to that
degree program, in that university, in that year. Depending on the exact academic year considered, there
are between 80 and 120 vacancies available for new enrolments in GAP at the University of Barcelona
and the program has become more competitive over time — as demonstrated by a rapidly increasing

minimum access grade over the past decade.*

4. Data

4.1 Main sample

Our main sample is drawn from the administrative records of the GAP degree program at the University
of Barcelona. We obtained data on GAP students enrolled during the academic years 2015/16 up until
2020/21. Students are identified through a unique student ID and the database offers information
on basic demographics, first year of enrolment, university access grade, subjects enrolled to each year
and semester, exams taken in each session, and their corresponding grades. The original sample was
composed of 961 students, each observed at least once in any of the semesters between 2015 S1 and
2020 S2; each observation in the database describes a subject j to which a student / is enrolled in
academic semester t.

A few sample restrictions have been applied in order to work with a group of observations that is
not affected by outliers or atypical circumstances. We dropped observations referring to subjects that
are either very recent additions to the GAP program or that were discontinued during the time-span
2015-2020; this removes around 8% of the original sample. We further dropped observations that

refer to subjects that are not consistently taught in the same academic semester over the period of

4The minimum access grade for the GAP program at the University of Barcelona was 5.00 in the academic year 2017/18
and grew steadily to reach 7.12 in the academic year 2020/21. Source: https://universitats.gencat.cat/ca/detalls/
oferta/1193-Gestio-i-Administracio-Publica, lastaccessedonJuly2023.


https://universitats.gencat.cat/ca/detalls/oferta/1193-Gestio-i-Administracio-Publica, last accessed on July 2023.
https://universitats.gencat.cat/ca/detalls/oferta/1193-Gestio-i-Administracio-Publica, last accessed on July 2023.

observation; this removes around 13% of the remaining observations. Finally, we drop observations that
refer to subject-course combinations with fewer than 25 students enrolled; this cuts approximately the
lowest 5% tail of the remaining observations.

Our final sample of analysis consists of 766 individual students who were followed over time spans
of varying length during the 2015-2020 window. Table A.1 in the Appendix shows descriptive statistics
for this sample of individuals. Our average student is somewhat more likely to be female (55% vs 45%
male), is 21.5 years old, has an individual grade point average of 5.85, does not show up to exams 2.3%
of the time, entered the program with a university access grade of 6.2 and has a 35% probability of

benefiting from a scholarship or from financial help.

4.2 Survey sample

During May-June 2020, and in collaboration with the Office of the Dean of the Faculty of Law and the
Director of Studies of GAP, we designed and implemented a student survey to understand the impact
that the new academic circumstances were having on students. The survey was answered at the end of
the teaching period; approximately half of respondents answered the survey during the period in which
exams were taking place.® The survey was set as available to all students via a link at the Virtual Campus
of the GAP Degree. Communication with students regarding the survey was carried out by the Director
of Studies of the GAP program and several reminders were sent to students.

The survey elicited information on physical, mental and family socio-economic conditions (using Likert
scales) both before and during the online period, in order to allow for comparisons over time.® Other
sets of questions addressed student engagement in academic activities, their access to digital resources,
their perception of the online teaching and learning environment, and of cheating among students during
evaluations.

The survey was answered by 98 individuals, of which 93 survive the sample restrictions previously
described. A priori, we would not expect survey respondents to be a representative subset of the main
population described in the previous section. To start with, given that the survey was administered
in June 2020, the students surveyed were necessarily drawn from the population of students still in the
process of completing their degree during the academic year 2019/20: we call this the group of ‘potential
survey respondents’. Most of the students we observe at any point during the 2015-2020 period are
not potential survey respondents, since they finished or dropped off the program before the academic
year 2019/20 or, in a smaller fraction, started it in 2020/21. In fact, the group of potential survey
respondents is composed of 331 individuals, who we observe being enrolled in at least one subject in
2019/20; their descriptive statistics are summarised in Table A.1 in the Appendix. On average, potential
survey respondents are ‘better’ students with respect to the main population, as suggested by higher

GPAs, slightly higher university access grades, lower shares of no-shows at exams and higher probability

5The exam period started Monday, June 8th and extended until Wednesday, June 23rd. 47.5% of our respondents fulfill
the survey between June 5th and June 7th, and the proportion grows to 64.6% by June 14th. We do not pursue any specific
analysis on the timing of survey response, and assume that responding after having sat any online exam simply reduces
uncertainty about one own's online performance.

6As example, and regarding physical condition Question 11 was “On a scale from 1 (very poor) to 10 (very good), how
would you define your physical health PRIOR to COVID-197", while Question 12 was “On a scale from 1 (very poor) to 10
(very good), how would you define your physical health DURING COVID-197".



of having earned a scholarship. Many of these differences are explained by the fact that the GAP
program at the University of Barcelona has been improving the quality of its student intake over the
years, as mentioned previously in Section 3. Finally, the 93 survey respondents described in Table A.1
and representing 28% of potential respondents, are further positively selected in terms of GPA, access
grade, share of scholarships and exam no-shows. This is in line with the intuition that those students
who decide to answer a survey of the kind we administered for this analysis are likely to be part of the
most diligent and academically involved group; the survey sample is also more female-biased with respect
to the population of origin.

Although we are aware that our respondents do not constitute a representative sample of the student
population enrolled in the GAP program at the University of Barcelona, we are aware of the kind of
selection that we are facing; furthermore, our empirical analysis shows that despite the presence of
selection, many of the most important grade dynamics ensuing from the transition to the online setting
are similar between survey respondents and the larger samples from which they are drawn. We, thus,
expect our survey data to help us in shedding light on the mechanisms behind the changes in grade

patterns detected in the main sample.

5. Analysis of grade dynamics

We begin our empirical analysis by describing the evolution of exam grades in our main sample of
observation. Throughout most of the empirical analysis, we look at average grades separately by semester,
given that the two academic semesters display a large and systematic difference in grade averages, with
first semester grades being higher than second semester grades. This is explained by the different subject
composition of the two semesters: on average, GAP students perform better in the first-semester (S1)
than in second-semester (S2) subject mix. We call an ‘exam session’ a combination of academic course
and academic semester: that is, the exam sessions that we are able to observe in the data are 2015 S1,
2015 S2, 2016 S1 and so forth, until 2020 S2; in each session, students sit exams of several different
subjects, according to their degree plan and individual situation on the academic path.

Figure 1 highlights our first empirical finding: average grades increased noticeably during online
sessions, particularly in the first affected session (2019 S2), but also on the second affected session
(2020 S1). During both of these sessions, shaded dark grey in the graph, examinations were held in
an online format, as explained previously in Section 3.1. Strikingly, grade averages fall back into their
normal range in the 2020 S2 session, shaded light grey, where examinations went back to their traditional
in-classroom format, although the corresponding lectures were still being held online.

A quantification of the change in grade averages along the different academic semesters can be
obtained through a linear regression exercise. Table 2 shows the results of regressing standardised exam
grades on academic semester-fixed effects as well as on individual student-level characteristics. Results
in the table are expressed in pre-pandemic, exam-level standard deviations and the reference academic
year is 2015.

The results of the quantification exercise confirm the evidence highlighted previously in Figure 1,
that is, grade averages are significantly higher with respect to the norm in both academic semesters the

assessment sessions for which took place online. The phenomenon is particularly pronounced in the first



Figure 1: Evolution of mean grades in the main sample. 1st semester dashed, 2nd semester solid
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assessment session held online, 2019 S2, in which grade averages outstrip the typical second semester
levels, which had been quite stable over time, by almost 50% of a standard deviation. First-semester
grade averages are generally higher than second-semester averages and had been displaying a decreasing
pattern over the years. The second assessment session held online, 2020 S1, saw an increase of almost
10% of a standard deviation with respect to its reference semester, or of about 20% of a standard
deviation with respect to the previous year.

The regression setup also allows us to account for individual student characteristics when quantifying
the average effect of online exam sessions. Model (2) augments the baseline regression by including
student characteristics, in order to account for the fact that these might change over time, while Model
(3) further adds subject fixed effects. The quantification of the online-session effects is not changed
significantly by these additional features and the inclusion of subject effects, if anything, increases the
estimated magnitude; therefore, given the specification in Model (2) is more parsimonious and slightly
more conservative, we take it as our preferred. Figure 2 provides a graphical illustration of the academic
semester effects estimated in Table 2. Note that regarding this first result, the occurrence of grade
inflation in higher education programs during the Covid pandemic, has been documented in previous
studies on Turkey (Karadag 2021), Texas (Tillinghast, Mjelde and Yeritsyan 2023) and Colombia (Toro
2022).

We expand our descriptive analysis of changes in grade dynamics by focusing on grade dispersion.
Figure 3 describes the evolution of grade standard deviations over our period of observation: each marker
represents the standard deviation of the grades obtained in a specific evaluation session by students

belonging to our main sample. Grade dispersion is typically higher in second-semester sessions with



Table 2: Impact of online exam sessions on grade averages

(1) (2) (3)
Baseline Individual controls Subject FEs
2016 S1 -0.01%** -0.02%** -0.04%**
(0.00) (0.00) (0.01)
2017 S1 -0.08*** -0.10*** -0.13***
(0.00) (0.00) (0.00)
2018 S1 -0.07%** -0.08*** -0.10***
(0.00) (0.00) (0.01)
2019 S1 -0.13*** -0.15%** -0.15%**
(0.00) (0.00) (0.01)
2020 S1 0.08*** 0.05*** 0.07***
(0.00) (0.01) (0.01)
S2 -0.30*** -0.28*** 0.18
(0.00) (0.00) (0.18)
2016 S2 -0.00*** -0.00* 0.04***
(0.00) (0.00) (0.01)
2017 S2 -0.04%** -0.05%** -0.00
(0.00) (0.00) (0.01)
2018 S2 0.05*** 0.05*** 0.09***
(0.00) (0.00) (0.01)
2019 S2 0.47*** 0.47*** 0.52%**
(0.00) (0.01) (0.02)
2020 S2 -0.03*** -0.05%** -0.07***
(0.00) (0.00) (0.02)
Age 0.01*** 0.00
(0.00) (0.00)
Female 0.08** 0.07**
(0.03) (0.03)
Spanish 0.30*** 0.26***
(0.06) (0.07)
Access grade 0.21%** 0.20"**
(0.02) (0.01)
Scholarship 0.26%** 0.23***
(0.04) (0.03)
Subject FEs No No Yes
Mean(y) 0.03 0.03 0.03
sd(y) 1.00 1.00 1.00
N.obs 13,119 13,072 13,072
R-squared 0.02 0.09 0.19

Notes: Linear regression results of exam grades on academic semester fixed effects and a set of
The dependent variable is individual exam grades
expressed in pre-Covid, exam-level standard deviations in the main sample. 2015 S1 is the reference
group. SEs clustered at the year-semester level are in parentheses. p < 0.10 *, < 0.05 **, < 0.01

student observables and subject fixed effects.

) k%



Figure 2: Estimation of academic semester fixed effects, holding constant student observables.
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respect to first-semester sessions. Similarly to what was observed for grade averages, the two academic
semesters in which evaluation were held online, shaded in dark grey, stand out with respect to the norm:
a marked drop in grade dispersion can be appreciated for both semesters, and again the phenomenon
is particularly strong in the first of the two sessions held online, 2019 S2, in which the grade standard
deviation dropped even below the values that are typical for S1 exam sessions. Dispersion remains
lower-than-usual in 2020 S1 and then bounces back to its historical levels in the 2020 S2 session, whose
corresponding lectures were still held online, but evaluation for which went back into the classroom.

A more detailed appreciation of the change in grade distributions, when switching to online assessment,
can be drawn from Figure 4. The two panels show the full distribution of online session grades (solid
line) compared to the preceding ‘normal’ session (dashed line); the panel on the left refers to S2 sessions
and the one on the right to S1 sessions. We can observe that the increase in the average and the
contemporaneous reduction in dispersion which was identified previously in this section are produced
by a reduction in the mass of grades below 5, the passing threshold. In 2019 S2, in the first online
session, we can observe that the mass ‘missing’ in low grades, as compared to the previous comparable
assessment session, is distributed in values slightly above 5 as well as at higher values between 8 and 10.
In 2020 S1, we also observe a ‘missing’ mass of fail-grades, which appears to distribute smoothly across
all values above the passing threshold. When exploring the possible factors driving the change in grades,
Section 6.2.1 investigates the question of a potential 'artificial’ manipulation of results by evaluators in
greater depth.

The general message that may be taken away from this first, descriptive part of the analysis is

that the two evaluation sessions that were held online displayed pronounced differences in terms of
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Figure 3: Evolution of grade standard deviations in the main sample. 1st semester dashed, 2nd semester
solid
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examination results with respect to the historical patterns characterizing the GAP degree at the University
of Barcelona. Grades given to students were on average higher, as a result of a reduction in the proportion
of fail grades. In the first and unanticipated online session, 2019 S2, the empirical evidence points towards
a shift from failing to mainly just-pass and pass-grades. The shift away from fail grades persisted in
the following online session, 2020 S1, smoothly increasing the frequency of results above the passing
threshold. Overall, these shifts have resulted in a less dispersed grade distribution with a higher mean

value.

5.1 Heterogeneity analysis
5.1.1 Student quality

Having established that online evaluation sessions witnessed an increase in average grades, this subsec-
tions and the ones that follow focuses on how the change distributes across different types of students.
Beyond pinpointing the main beneficiaries of the grade increase more precisely, the heterogeneity analysis
is instrumental towards gathering insights about the mechanisms behind the aggregate results observed.

The first dimension of heterogeneity that we explore is student quality, in order to establish whether
the increase in performance during online sessions is homogeneous across different levels of student
performance. In order to do so, we use individual pre-Covid GPAs to classify students of our main
sample into three performance groups: high-performing students are those whose pre-Covid GPA was
above the ‘notable’ (in Spanish grade terminology) threshold of 7 (19%); average-performing students
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Figure 4: Grade distributions in the main sample, traditional (dashed) vs. online (solid) semesters

(a) 1st semester (b) 2nd semester

are those whose pre-Covid GPA was above the ‘pass’ threshold of 5 but below 7 (46.5%); low-performing
students are those whose pre-Covid GPA was below 5 (34.5%). Figure 5 plots the evolution of average

grades for each of the pre-Covid performance groups.

Figure 5: Evolution of mean grades in the main sample, by pre-Covid GPA groups
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The insight we obtain from Figure 5 is that most of the aggregate dynamics that we had observed
in the previous Figure 1 are driven by the group of low-performing students, who experience the most
striking increase in mean grades during the online sessions 2019 S2 and 2020 S1. Average-performing
students are shown to contribute to increasing aggregate average grades as well, albeit in a much lower
fashion. Both of these two groups of students witness a drop in their grade average for 2020 S2, when
teaching was still online but after examinations had gone back to the traditional in-classroom format.
Finally, the average high-performing student did not see any benefit in terms of grades during online
sessions; in fact, if anything, we can observe a drop in average GPA among these individuals as evaluation
went online.

Figure 6 shows the result of a robustness exercise that uses a second measurement of student quality,
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thereby implying a simpler split of the sample. Students are split into two performance groups according
to their university access grade: low-performance with a below-average access grade (below 6.20) and
high-performance with an above-average access grade (above 6.20). The results from this additional
analysis confirm our previous ones and are in line with similar findings from Turkey (Karadag 2021), that
is, the largest online grade gains are concentrated in the lower-performing group of students; in Figure

6, a convergence between the two groups is visible as a result.

Figure 6: Evolution of mean grades by access grade group (high grade solid, low grade dashed)

(a) 2nd semester (b) 1st semester

w w
[ //‘
- -..__‘_‘7‘__
s . 4
-~ rd
‘\\ P
0 [Ts] &
- <
T T T T T T T T T T T T T T T T T T T T T T T T
‘1581 "1582 "1651 1652 1781 1752 1851 1852 1851 "1952 2081 ‘2052 1581 '1552 1681 1682 1781 1782 1851 "1852 "1951 1982 ‘2051 ‘2082
time time

5.1.2 Socioeconomic status

A body of recent research has documented significant differences in the impact of the Covid pandemic
and the consequent change in instruction and evaluation methods across socioeconomic groups, both
at the level of compulsory schooling (Andrew et al. 2020; Barnum and Bryan 2020) and at the college
level (Rodriguez-Planas 2022b and Aucejo et al. 2020). Most of the results point at stronger and more
negative academic performance impacts for students from more disadvantaged backgrounds, as a result
of the digital divide and the asymmetry in economic and health shocks.

A proxy of socioeconomic status offered by our administrative database is students’ scholarship status.
The vast majority of publicly-funded university scholarships in the Barcelona area are either solely based
on income and have the explicit purpose of guaranteeing access to higher education to disadvantaged
pupils (Beques equitat — ‘Equity scholarships'), or are based on a combination of academic merit and
income, thereby excluding pupils from families above given income and wealth levels (Beques generals —
‘General scholarships’). As a consequence, public scholarship holders represent a sample that is negatively
selected on socioeconomic background and positively selected on academic performance; as illustrated in
Table A.1, about 30% of students in our main sample benefits from a scholarship. Figure 7 replicates our
main descriptive results in terms of grade averages, distinguishing between scholarship holders (solid) and
students without a scholarship (dashed). The main insight that this figure offers is that while scholarship
holders outperform their peers in normal times, the gap closes strikingly during the special online Covid
exam sessions, 2019 S2 and 2020 S1, just to open up again when exams returned to their traditional
format in 2020 S2.
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Figure 7: Evolution of mean grades by scholarship status (with scholarship solid, dashed without)

(a) 2nd semester (b) 1st semester
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This result confirms the conclusions of Rodriguez-Planas (2022b), who finds that students from lower
socioeconomic background in Queen’s College (The City University of New York) achieved a performance
advantage over their higher-income peers during pandemic sessions, but only because they were offered
and more frequently made use of the pass/fail grade option — and that they would have suffered a relative
performance loss if not offered such option. Based on students’ survey responses, Rodriguez-Planas
(2022b) concludes that such counterfactual disadvantages would be due to greater challenges with
online learning and higher concerns about maintaining financial aid among disadvantaged students. As
explained in Section 3.1, the University of Barcelona did not implement a pass/fail grade policy and
we indeed obtain the expected relative performance loss by lower-income students with respect to their
higher-income peers. In the second part of the paper, we will discuss some additional anecdotal evidence

from survey data backing up this point.

5.1.3 Gender

We asked ourselves the question of whether grade gains might be concentrated predominantly in either
gender group — a conjecture which is backed up by recent literature (see Ayllén 2022). Thus, we divided
our sample by gender and looked at the evolution of grade averages separately for the two groups.
Results are shown in Figure 8 and can be summarised by stating we are unable to detect any sizeable

gender differences in the average grade dynamics during online evaluation sessions in our sample.

5.1.4 Technology

As pointed out in previous studies (Devkota 2021), technological gaps are a significant dimension of
heterogeneity to explore when assessing the impact of online instruction and evaluation. In a remote
education context, students' preparation and exam results are likely to be influenced by the technology
available in their homes. Like most other countries worldwide, Spain had recognised this issue early on
at the onset of the pandemic and had deployed large amounts of financial resources earmarked for the

reduction of technological inequalities among students (see Programa Educa en Digital and OECD 2021),
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Figure 8: Evolution of mean grades. Male students (dashed) and female students (solid)

(a) 2nd semester (b) 1st semester
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7 However, a

and individual universities themselves have further topped-up such funds where possible.
digital divide may have persisted in the population of university students and we are able to explore the
issue empirically. We do not possess information about technological endowment for the full student
population, so that we reach out to our survey sample to address this dimension of heterogeneity;
note that in Section 7 we will discuss in detail how our survey sample behaves similarly to the general
population in terms of the observed graded dynamics. There is a specific survey question that addresses
the issue of connectivity at home, and it allows us to divide respondents into a group of "well connected”
and of "less-well connected” learners;® Figure 9 illustrates the evolution of average grades in the two
groups. Even though precision is low due to the limited size of the survey sample, a performance gap
appears to open between the two groups of students when lectures and examinations go online, in favour
of the one endowed with high-speed connections at home.

It is worth noting that, contrary to most of our other findings in this paper, the performance differences
emerged during the online transition did not dissipate in the last semester of observation, 2020 S2, when
lectures were still online but exams went back to their in-classroom format. This suggests that when
it comes to learning technology, remote evaluation and instruction may cause heterogeneous deviations
in university student outcomes with respect to the traditional setting. This finding supports those from
previous literature, which have stressed the inequality-generating role of the digital divide when education
transitions online (among others, see Correia 2020, Azubuike, Adegboye and Quadri 2021, Eruchalu et al.
2021, Ramsetty and Adams 2020). In this sense, we find that the institutional efforts towards a reduction

of the gaps in access to adequate learning technology are warranted.

At the University of Barcelona, the program CONNECTA-UB defined a number of initiatives aimed at ensuring Internet
connectivity and providing temporary use of laptops to students.)

8The question posed to students is What is your degree of connectivity for studying? 1) Where | study, | have access
to high-speed internet connection (fibre optic). 2) Where | study, | have access to regular internet connection (ADSL).
3) Where | study, | have access to internet connection via my mobile data. 4) Where | study, | have access to internet
connection via satellite. 5) | don’t have access to internet connection. based on responses to the connectivity question, we
split the survey sample into two groups, the first declaring to have optic fibre or satellite connection at home (61.7%) and
the second to have other type of slower connections (38.3%).
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Figure 9: Evolution of mean grades among surveyed students, by available technology at home (high-
speed internet connection solid, other type of connection dashed)

(a) 2nd semester (b) 1st semester
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6. Drivers: evidence from administrative data

In this section, we begin our analysis by exploring the potential drivers behind the changes in grade

dynamics observed during online evaluation sessions.

6.1 Compositional effects

One possible explanation for a change in grade results is a change in the composition of the pool of
exam takers. During online evaluation sessions, the type of candidates may be different with respect to
standard sessions. The new examination method and the higher uncertainty about outcomes ensuing
from it might induce exam withdrawal and postponement by low-performing students fearing failure, or
by high-performing students seeking to avoid damaging their GPA ambitions. However, the opposite sort
of conjectures are likewise plausible: a larger-than-usual number of students might decide to attempt
exams when these are offered online, driven by hopes of taking advantage of the online environment.
To explore compositional effects on the pool of exam takers, we compute the number of exam takers
registered for each evaluation session, as well as the share of absences (" no-shows") in each of these.
Many of the possible conjectures about changes in the type of exam candidates during online sessions also
imply a change in the overall number of candidates ensuing as a consequence. The first panel of Figure
B.3 in Appendix B plots the evolution in the number of exam takers during our period of observation;
the main conclusion is that online sessions did not display any anomalies along that dimension. The
same conclusion holds for the share of ‘no-shows,’ represented in the second panel of Figure B.3; that is,
online sessions do not exhibit changes in the proportion of students who are due to sit exams, but who
fail to do so. Finally, the bottom panel of Figure B.3 performs a similar check on the total number of
university credits that students are enrolled for in each evaluation session. Credits are a proxy measure
of the workload required by each subject and related exam, and one might speculate that students shift
towards “heavier” or “lighter” exams during the exceptional online sessions. However, as the figure
shows, online sessions do not stand out with respect to traditional ones along this dimension either.
The evidence collected so far in this subsection can be summarised by saying that the descriptive data

appears to exclude sizeable compositional changes in the pool of exam candidates during online sessions.
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Comparing online exam sessions with those in traditional format, there are no appreciable differences in
the number of individuals enrolled, in the share of exam ‘no-shows,’ or in the average number of credits
taken up.

Despite the absence of evidence of sizeable quantitative shifts in exam session attendance, at this
stage one cannot rule out completely a change in the average quality of candidates during online sessions
— a phenomenon which might help to explain the aggregate grade dynamics described in the first part
of the analysis.

Finding an ideal measure of the academic quality of exam takers in this setting is a nontrivial task and
we present results using two different options. The first option is based on the university access grade
of students taking exams in any specific session: as described in subsection 5.1.1, this grade represents
an evaluation of students’ academic ability at the end of high school; the first panel of Figure 10 plots
the average university access grade calculated among the pool of exam candidates in each session. A
necessary remark is that university access grades have been on a general rising trend in Spain for several
years now (El Pais 2022), amidst a general discussion on grade inflation and a lowering of standards. In
Figure 10, averages in the two semesters of any year are very similar, which is explained by the fact that
the typical student takes exams in both semesters of a given academic year and thus contributes to both
pools of candidates, S1 and S2; exceptions are given by students that are following a less-regular degree

path because of delays, anticipations of specific exams, Erasmus experiences, and so on.

Figure 10: Average quality of the pool of exam takers; first semester dashed, second semester solid

(a) Average university access grade (b) Average pre-Covid GPA
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On a side note, the graph shows that both semesters of the year 2020 witnessed a larger-than usual
increase in access grades. In order to interpret this phenomenon, one must keep in mind the fact that
Spanish university access examinations themselves were also affected by the Covid pandemic in their July
2020 and July 2021 sessions. Students were allowed a wider selection of topics to choose from when
sitting the exams and a wider use of multiple-choice test formats, so that these extraordinary sessions
were perceived as easier by students; the share of very high grades increased notably with respect to
previous years (El Espafiol 2022; El Correo Web 2022; Europa Press 2021). This phenomenon explains
the increase we that observed in the last portion of the plot in Figure 10a, beyond the general upward

trend.
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If the new online-format for exams had induced a change in the quality of candidates, following
strategic behaviour discussed previously in this section, then the change ought to be visible in the plot.
What we observe instead is that the first and most troublesome online session, 2019 S2, saw a pool
of candidates whose average access grade was very much in line with the previous, traditional-format
session, 2019 S1, suggesting that roughly the same type of students enrolled for exams in those two
sessions and confirming the previous evidence of no significant compositional changes in the pool of
exam takers as sessions transferred online.

The second option for tracking compositional changes in the pool of exam takers is to use GPA
measured in pre-Covid sessions as a proxy for student quality. The second panel of Figure 10 plots
the evolution of the average pre-Covid GPA among candidates at each session. The downsides of this
measure of candidate quality are in part similar to the one highlighted regarding the access grade —i.e., the
pre-Covid GPA has a natural upward trend because students admitted to the GAP program are getting
better over the years. Additionally, sample attrition plays a role in explaining the positive trend of this
quality measure. Given that university dropout rates are high in Spain and at the University of Barcelona
(Freixa Niella, Llanes Ordéfiez and Venceslao Pueyo 2018) and given that better students tend to stay
longer on the degree program, it is normal that conditioning on the existence of a pre-Covid characteristic
such as grade GPA, students observed during Covid semesters and later would be a positively selected
sample of the population. It is important to notice that the somewhat larger GPA growth observed
during the last two years starts already in the first, traditional semester of 2019. Similarly to what we
concluded about university access grades, an inspection of the GPA dynamics does not reveal any sudden
change attributable to strategic selection into or out of the special online exam sessions of both 2019
S2 and 2020 S1.

6.2 Assessment-related factors

The increase in average grades observed when evaluations moved online may be the result of factors
directly related to the way in which assessment is managed at the higher education institution. For
instance, the academic quarters whose evaluations were moved online may have benefited from a more
generous grading protocol, applied due to the exceptional circumstances. Alternatively, exams may have
been easier with respect to the level usually administered in traditional evaluation sessions. It is nearly
impossible to cast an accurate judgment on each of these aspects, due to the intrinsically subjective
concept of "difficulty,” as well as the large variability in factors such as course content, instructors,
teaching methods, and assessment criteria. In this section, however, we provide some evidence that we

were able to gather on empirically quantifiable aspects concerning grading and assessment types.

6.2.1 Grading

In terms of detecting possible biases towards more generous grades, we focus on one measurable
phenomenon involving intentional ‘grade rounding’ around specific thresholds. More specifically, it is
not unusual for evaluators to round the mark actually obtained by the candidate up to the following
integer at the end of the marking process of an exam or course performance —especially if this means

passing from a lower grade class to a higher (fail / pass / merit / distinction). Markers may do this
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to compensate for any mistakes they may have committed in judging the exam, as well as to ‘help’
candidates reach the subsequent grade class if they are very close thereto, since the grade classes matter
for a student’s curriculum beyond the numerical GPA. For the reasons just mentioned, rounding just-fail
marks up to the passing threshold is especially common.

As we had already noticed in Figure 4, grade density plots show that online exam sessions display an
excess mass of passing marks with respect to fail marks, when considering the sessions just pre-Covid
as the baseline. Here we focus on grades around the passing threshold and explore the question of
whether the excess mass detected is concentrated specifically at the threshold, that is 5, in order to
spot any evidence of larger-than-usual mark adjusting practices. Figure 11 shows the detail of grade
distributions from our administrative data, focusing on grades between 4 and 6. The ‘rounding’ practice
is immediately visible when looking at the distributions, which all feature particularly low concentration
of grades lower but close to 5 and high frequencies of candidates scoring exactly ‘5'. If graders applied
a more lenient grading strategy, so to ‘help’ students achieving the pass mark, then we should be
observing a higher concentration of ‘5’ grades during the online sessions with respect to the traditional
sessions. However, the pairwise comparison between the grade distributions two online sessions and their
preceding, traditional-format counterparts shows no evidence of excess ‘rounding’ having been applied
as exams went online. If anything, when looking at S1 results, the online session in 2020 displays
significantly fewer ‘exact 5’ results with respect to the previous year, 2019. From this more detailed
analysis of grade distributions around the pass/fail range, we can draw the conclusion that the passing
marks surplus recorded during online session are spread over results above and not necessarily close to
the ‘5’ threshold, which makes artificial grade adjusting less likely as a driving factor.

Figure 11: Grade distributions in the main sample, last traditional (grey) vs. online (black) semesters
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Although it is still not possible to exclude with certainty the possibility that graders have been overall
more generous when assessing exams sat during online sessions, the descriptive evidence on marginal
grades shown in this section speaks against one of the specific forms in which graders’ discretion typically

manifests.
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6.2.2 Assessment type

The fact that grading standards and formats employed to assess students’ course performance affects the
grade distribution obtained as a result has been well-known for decades, in higher education literature
(Powell 1977). Beyond that, research findings reveal that students’ perceptions about assessment
significantly influence their approaches to learning and studying (Struyven and Janssens 2005), so that
additional effects feeding from the assessment methodology into student outcomes are likely.

In order to shed light on changes in assessment type as a possible driving factor behind the aggregate
increase in grade averages, we have encoded and analysed assessment information contained in each
subject’s course plan. Course plans are official documents published by each faculty at the beginning
of the academic year: they state the course's content, as well as the type of assessment that will be
employed to assign course grades. When Covid hit, a few weeks into the second semester of the 2019
academic year, the Executive Board of the University of Barcelona issued a directive mandating all
lecturers in charge of a course during that semester provide a document explaining any changes in the
assessment they had planned as a consequence of the pandemic. These exceptional amendments to the
course plans were then published by the Faculty of Law and informed students about the new evaluation
procedures that would be faced with in each subject.

We have systematised the qualitative information contained in the course plan amendments as well as
in the original course plans of the academic semesters between 2018 S1 and 2020 S1, obtaining variables
describing the different assessment methods employed in each course, as well as their weights towards
the final course grade. Following existing literature on evaluation methods, there are two dimensions of
interest that we particularly focus on: difficulty and concentration of course evaluation.

Although it is hard to establish an uncontroversial difficulty ranking in terms of evaluation methods
and exam formats employed in higher education, research shows that students hold strong views about
different assessment and evaluation formats; they tend to favour multiple-choice format exams and they
perform less-well on essay type questions, although there is no difference, in general, in what the two
types of tests measure (Struyven and Janssens 2005, Chan and Kennedy 2002, Birenbaum and Feldman
1998, Walstad and W. E. Becker 1994). Based on this literature, we focus our attention on multiple
choice exams as well as on group-based assessment as the evaluation methods of interest. Variations
in the intensity of the application of these two methods may be interpreted as proxies of variations in
assessment leniency and in the amount of individual evaluation pressure weighing on the student.

Table 3 summarises the frequency of occurrence of multiple choice assessment, averaged across
all subjects taken by GAP students, distinguishing between traditional and online assessment sessions.
These summary statistics show that, as assessments went online and with respect to traditional times,
the use of multiple choice tests increased as an examination format. These dynamics are coherent with
the fact that that multiple-choice tests are the most intuitive examination format to be transferred to
an online format (e.g. through Moodle platforms), as well as the most efficient format to be graded,
especially when large student numbers are involved (Nicol 2007, McCoubrie 2004). Table 3 also shows
that the use of teamwork assessment activities decreased when evaluation went online, which is again
consistent as a response to the mobility restrictions imposed by the pandemic, which made group-study

and group-activities less agile to implement.
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In sum, the first finding from our analysis of course plans and classification of assessment meth-
odologies is an observable shift in the formats employed as evaluation moved online, which makes the
assessment methodology a potential candidate driver explaining changes in grade results. However,
the direction in which individual grade results are expected to be impacted by the assessment changes
observed is not straightforward to predict, given that our two proxies for ‘leniency of evaluation” move
in opposite directions, with more frequent multiple-choice testing and less frequent group-assessment.
A more precise statistical relationship between our evaluation method proxies and online grade inflation

will be explored in the mediation analysis developed in Section 8.

Table 3: Multiple-choice and teamwork assessment before and during online evaluation sessions

1) )
Standard sessions Online sessions
mean sd mean sd

Multiple-choice assessment 0.16 0.37 0.25 0.44

Teamwork assessment 0.33 0.47 0.25 0.44

N 45 44

Notes: Average occurrence of multiple choice and teamwork as assessment formats across the 45 subjects taught in the GAP
degree at the University of Barcelona. Subjects are coded as 1 in a specific semester-year if the given examination format was
used in the evaluation package, and 0 otherwise.

6.2.3 Assessment concentration

Like in most other modern higher education institutions, continuous assessment is the default evaluation
approach at the University of Barcelona. The final subject grade is usually the result of partial grades
obtained from different activities carried out during the academic quarter and of a final exam; the weights
carried by the partial components and by the final exam vary by subject.

One month after higher education activities had to transition to an online format, the Spanish Com-
mitee of Rectors (CRUE), the Spanish Network of University Quality Agencies (REACU) and the Spanish
Ministry of Education issued national guidelines to aid the emergency. Their key recommendations
established that evaluation methodologies shall be ‘“considerate of the exceptional learning situation
experienced by students”and that a range of different evaluation methods was preferable to a single
final exam, explicitly encouraging formative and continuous evaluation approaches (Diez-Gutiérrez and
Gajardo Espinoza 2021). In fact, a large national survey ran by Diez-Gutiérrez and Gajardo Espinoza
(2021) confirmed Spanish students’ preferences for evaluation approaches that employed diverse methods
of verification of the acquired knowledge, as recommended by the national guideline documents.

Based on our analysis of course plans and encoding of the evaluation methods used, we calculated
the Herfindal-Hirschman index (HHI) characterising assessment concentration in each of the academic
semesters between 2018 S1 and 2020 S2. The HHI is a standard measure of concentration, which
takes both the number and weight of each component in the set into account. In our setting, this
translates into summarising the number of evaluation activities as well as their weight in the continuous

assessment scheme.? Higher HHI values indicate a more concentrated evaluation system, whereas lower

9The range of activities we identified were: class debates, class presentations, case studies, team work assignments,
individual assignments, mid-term exams of multiple choice format, mid-term exams with open-ended questions; final exams
of multiple choice format; final exams with open-ended questions
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values indicate a more dispersed one. Figure 12 plots the HHI values that we obtained for the semesters

for which course plans were available.

Figure 12: Average Herfindahl-Hirschman Index (HHI) of subject assessment
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The figure shows that semesters in which assessment transitioned online were also characterised by
a more dispersed evaluation package, in line with the national recommendations issued for Spain during
the pandemic. The drop in concentration was particularly pronounced in the first online semester, 2019
S2, and partially recovered in the following, 2020 S1. It can be noted that the level of concentration in
course evaluation had not yet completely recovered to its pre-pandemic level in 2020 S2, a result that is
in line with the fact that lecture activities -and possibly a part of continuous evaluation activities- were
still held online during that semester.

In conclusion, our quantitative analysis of course plans has identified assessment concentration as a
feature that changed during the transition to online evaluation and thus represents a further potential

driver of the observed distortions in grade dynamics. Section 8 will shed further light on this hypothesis.

7. Drivers: evidence from survey data

Before turning to the survey data that we collected in June 2020 and exploring drivers behind the observed
grade inflation further, we will briefly discuss the suitability of our survey sample to this exercise. In
Section 4.2, we commented on the type of selection that we expect in our survey respondents, based on
our descriptive statistics (Table A.1): respondents are students who are still actively working on their
degree in the academic year 2019/20 and they generally have a higher ability or motivation with respect

to the average student from the main sample.
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Figure B.1 and Figure B.2 in the Appendix compare the evolution of mean grades and grade standard
deviations in the main sample, in the 2019/2020 sample of ‘potential respondents’ and in the survey
sample, over time. As we can see, the most important patterns that were discussed in the previous
sections are reproduced both in the 2019/20 sample and in the survey sample: online exam sessions
see an increase in average grades with respect to previous years and these fall back again during the
first in-classroom session, 2020 S2. In general, results in the survey sample are noisier than in the main
sample, due to the smaller number of observations; we attribute the out-of-pattern grade increase in
2018 S1 and 2018 S2 to this cause. A similar pattern can be observed for grade standard deviations,
except deviations due to noise: grade dispersion falls during online session and grew back again in 2020
S2. Table A.2 and Figure B.4 in the Appendix reproduce the quantification of the impact of online exam
sessions on our survey sample. For 2019 S2 we estimate an approximate 0.2 standard deviation increase
in grades with respect to the regular preceding semesters; this magnitude is about half of what was
estimated for the main sample but is still strongly significant. For the second online semester, 2020 S1,
the magnitude of the grade boost is very similar to the one obtained from the main sample estimation,
approximately 0.15 to 0.20 standard deviations compared to the preceding semesters.

In sum, our sample of survey respondents reacted to the online transition in a way closely resembling
what is observed for the general student population in our study, save for some overall positive selection
in their results and somewhat more noisy estimations of effect magnitudes. This conclusion backs the
strategy to leverage our survey sample to draw further insights into channels driving grade dynamics

during online evaluation semesters, as shown in the following subsections.

7.1 Teaching and learning quality, student preparation and motivation

Possible causes of grade improvement include more effective teaching and a more favourable learning
environment for students. Advantages of online courses in terms of accessibility of learning material
and more flexible time management have been documented in several studies previously and prior to
the recent pandemic (see systematic reviews in Means et al. 2010 and Coleman and Berge 2018). Our
survey explored these dimensions by including questions on students’ perception about any changes in
teaching and learning quality as these were transferred online.

Figure 13 illustrates the results obtained from classifying students’ responses into three groups,
depending on whether their perceptions improved, worsened or stayed the same after the transition from
in-person to online learning. The questions proposed to students elicited their assessment of the reaction
of university faculty to the online transition, a prediction on how distance learning would impact their
overall academic results and a prediction on how online continuous evaluation would impact their partial
results. It is immediately evident from the plots that the vast majority of respondents did not perceive the
online transition as an improvement to their learning experience at the University of Barcelona. In any
of the aspects explored, more than 80% of the survey participants perceived a worsening of conditions
and result expectations in the new versus the traditional learning environment.

Very similar conclusions to the ones discussed previously can be drawn from survey responses regarding
the aspects of academic motivation and perceived preparation. Figure 14 shows that only a small minority
of students perceived improvements in terms of mental health and academic stress in the new online

setting, and private predictions of grade impacts coming from these dimensions are consistently negative.
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Figure 13: Student perceptions on online teaching and learning quality

(a) Reaction of faculty
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(b) Impact of distance learning
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(c) Impact of online continuous evaluation
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Figure 14: Student perceptions regarding motivation and preparation
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On the one hand, this evidence suggests that students perceived the new online setting as more
challenging and less comfortable with respect to their standard learning experience at the University,
all of which would predict a worsening of academic results during online semesters; on the other hand,
though, one could rationalise a strong increase of students' learning effort as a reaction to the new
challenges, which may counterbalance the perceived disadvantage and result in a positive effect on
grades.

In fact, our survey included question items that allow us to test —and eventually rule out— the
latter hypothesis. When asked about the actual time spent engaging with academic activities, 58% of
respondents declared an increase in hours of autonomous study during the new online setting, while the
remaining 42% reported no change or negative changes in time dedication. Figure B.5 in the Appendix
shows that during online sessions there was no significant difference on the evolution of mean grades for
these two groups of students, thereby suggesting that the variations in autonomous academic engagement
declared were either quantitatively small or were counterbalanced and attenuated by larger variations in

the overall learning experience.

7.2 Cheating

Among the explanations put forward when discussing grade inflation during online exam sessions, there
is an increased incidence of cheating behaviour. Online exams often lack human proctoring, so that
candidates have the possibility to use notes, the internet, or can even collaborate with other individuals

to answer questions; furthermore, detection and punishment are hindered by the fact that online cheating
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is harder to prove with respect to in-classroom incidents. There are several studies, typically based on
self-reports by college students, documenting the fact that cheating is easier under remote examination
than in traditional settings (for example, see King and Case 2014; Miller and Young-Jones 2012) and
studies detecting widespread cheating during the Spring 2020 online examinations at several universities
around the globe (Bilen and Matros 2021; Ebaid 2021). Other papers, however, find inconclusive
evidence on the phenomenon (Watson and Sottile 2010; Montejo Bernardo 2020) and conclude that the
online testing environment is likely to produce an overall disadvantage to students that offsets greater
opportunities to cheat (Fask, Englander and Wang 2014). In sum, it is a priori unclear whether we
should expect the cheating dimension to contribute positively to student exam performance or not, in
our research setting.

Looking at the survey data collected among GAP students at the University of Barcelona, we are
able to explore this issue further. Questions on cheating were included in the survey in an indirect
and quite generic manner, in order to minimise discomfort and potential misreporting: students were
asked to declare whether they are aware of cheating behaviour that took place during official university
exams, without asking about their own behaviour or opinions on the matter. To further limit the scope
for concerns about monitoring or similar fears affecting our cheating proxy, we based our analysis on
responses concerning the past, regular, pre-pandemic exam sessions.

Based on the answer to the cheating question, we divided surveyed students into a ‘cheating-aware’
and a ‘cheating-unaware’ group: the former declared that the occurrence of cheating behaviour was
known to them, either sporadically or frequently (56%) while the latter group declared they were unaware
of cheating ever taking place during university examinations (44%). When we look at the evolution of
mean grades in these two groups separately, as illustrated in Figure 15, an interesting pattern emerges

despite the small sample inducing noisiness around results.

Figure 15: Evolution of mean grades among surveyed students, by cheating-awareness (aware solid,
unaware dashed).

(a) 2nd semester (b) 1st semester

6 L4 . 6 . -3
A A
5 5
44 44
'y 'y

34 31
"ISIS‘\ '15‘52 "IE:S‘\ '16‘82 '17‘81 ‘17‘82 '1&‘81 ‘18‘32 '15;31 '19‘52 ‘ZC‘S‘W '20‘82 ‘15‘81 '1552 '1681 '16‘52 ‘17‘31 ‘17‘32 '18‘81 ‘1BISZ “IQIS1 '!dSZ 'ZdS‘I 'QdSZ
time time

Note: Mean grades before 2017 by cheating awareness display large amounts of variability.

Students self-declaring as being cheating-aware follow similar grade patterns as their cheating-unaware
peers during the academic sessions preceding the pandemic. However, one can appreciate a divergence
occurring in the online sessions, with cheating-aware students (solid line in the graph) recording a larger
grade increase than their cheating-unaware peers (dashed line in the graph), starting in 2019 S2. In
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fact, the divergence becomes even more striking in the second online exam session, 2020 S1, in which
the average grade recorded for the cheating-unaware group was actually lower than in the previous
in-classroom S1 session, so that the whole average grade growth is concentrated in the cheating-aware
group.

We interpret this result through the lenses of two implicit assumptions: the first is that, students that
declared an awareness about cheating in regular exam sessions are more likely to be involved in cheating
behaviour themselves and the second is that they are likely to take better advantage of the greater
cheating opportunities offered by the online exam sessions, compared to their ‘cheating-unaware’ peers.
The fact that the second online exam session displays an even stronger gap between cheating-aware
and cheating-unaware individuals is in line with this theory, given that cheaters would have by then
overcome the surprise and novelties of the new testing environment and would have developed more
effective cheating strategies. In the following section, we test cheating among the potential mediators

of the grade increases observed during online sessions.

8. Mediation analysis

In this final section of our analysis, we take stock of the evidence collected about potential drivers
behind grade inflation in online evaluation and assess their empirical strength through classical mediation
analysis. Mediation analysis is widely used in economics to gain insights into the underlying processes
that drive the relationships observed in data: it may be used to disentangle total treatment effects
into direct and indirect effects or more simply to shed light on the causal mechanisms relating a given
variable to an outcome of interest (Chetty et al. 2022; Celli 2022; Huber 2020; Imai, Keele and Tingley
2010). In our setting, we consider online sessions as the ‘treatment’ of interest and we are interested
in determining which of the potential endogenous variables suggested by literature and theory —and for
which we have created proxies from either administrative or survey data— are lying in the causal pathway
leading to grade inflation.

For this exercise, our baseline specifications of the impact of online semesters on grade averages are
those estimated on the basis of the survey sample, originally shown in the second column of Table A.2.
These results include individual student controls and thus net out any compositional changes in the
population of test takers, changes which were negligible in the first place, according to the findings from
Section 6.1. The baseline estimations are reported again in the first column of Table 4 and the following
columns show how results were impacted as variables proxying the different potential ‘mediators’ were
alternatively introduced.

Models (2) and (3) in Table 4 show the results of introducing variables encoding individual student
perceptions in terms of own preparation and academic motivation, or in terms of online teaching quality.
Such perceptions were discussed in Sections 7.1 and were found to have been negatively impacted by the
transition to online instruction and examination. We observe that our baseline results are left essentially
unchanged by the introduction of proxies for student preparation and motivation (see Model 2), which
yields the conclusion that changes in the perceived individual mental health, academic preparation and
stress levels do not appear to mediate the relationship between online evaluation and grade inflation

observed. Conversely, the grade inflation impact estimated for online sessions is actually magnified as
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perceived teaching quality proxies are introduced (see Model 3), the interpretation of which is that
perceived challenges around the learning environment, such as available resources and teaching quality,
actually appear to act as ‘suppressors’ in the relationship of interest (MacKinnon 2012). That is to
say, one possible interpretation of this evidence is that grade boosts during online-evaluation semesters
would be even larger, removing the compensating effects of the more challenging teaching and learning
environment.

Models (4) and (5) in Table 4 show the results obtained when including the proxies that we have
constructed for assessment methods and assessment concentration faced by students in each evaluation

session and subject taken.

Table 4: How different variables mediate the relationship between evaluation sessions and grade averages

(1) (2) (3). (4) (5) (6)
Student prep.  Teaching  Assessment  Assessment
Baseline & motivation quality method concentration  Cheating
2016 S1 0.00 0.00 0.00 0.00 0.00 0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2017 S1 0.02 0.01 0.02 0.01 0.02 0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2018 S1 0.22%** 0.22%** 0.22%** 0.22%** 0.22%** 0.23%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2019 S1 0.17%** 0.17*** 0.17*** 0.17*** 0.177** 0.17%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2020 S1 0.29*** 0.27*** 0.50*** 0.38*** -0.10 0.06***
(0.01) (0.04) (0.06) (0.04) (0.35) (0.02)
S2 -0.28*** -0.29*** -0.28*** -0.28*** -0.28*** -0.28***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2016 S2 0.24%** 0.24%** 0.24*** 0.24%** 0.24%** 0.24%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2017 S2 0.26"** 0.26*** 0.26%** 0.26*** 0.26"** 0.26"**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2018 S2 0.21%** 0.22%** 0.22%** 0.22%** 0.21%** 0.21%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2019 S2 0.45%** 0.44%** 0.68*** 0.53*** 0.10 0.24***
(0.01) (0.04) (0.06) (0.06) (0.31) (0.02)
2020 S2 0.19%** 0.20%** 0.19*** 0.25%** 0.19%** 0.21%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Age 0.00 0.00 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Female 0.08 0.06 0.06 0.08 0.08 0.11
(0.06) (0.05) (0.05) (0.06) (0.06) (0.06)
Spanish 0.34%** 0.32%** 0.36"** 0.34%** 0.35%** 0.36"**
(0.06) (0.07) (0.07) (0.06) (0.06) (0.06)
Access grade 0.25%** 0.26*** 0.25%** 0.25%** 0.25%** 0.25%**
(0.03) (0.04) (0.03) (0.04) (0.04) (0.03)
Student prep. & motivation No Yes No No No No
Teaching quality No No Yes No No No
Assessment method No No No Yes No No
Assessment concentration No No No No Yes No
Cheating No No No No No Yes
Mean(y) 0.25 0.25 0.25 0.25 0.25 0.25
sd(y) 0.89 0.89 0.89 0.89 0.89 0.89
N.obs 2,065 2,058 2,065 2,065 2,065 2,065
R-squared 0.10 0.12 0.12 0.12 0.10 0.12

Notes: Linear regression results of exam grades on academic semester fixed effects and a set of student observables. The
dependent variable is individual exam grades expressed in pre-Covid, full-sample exam-level standard deviations. SEs clustered at
the year-semester level in parentheses. p < 0.10 *, < 0.05 **, < 0.01 ***,

In Section 6.2.2, we discussed assessment formats as a potential driver of results, and a particularly
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hard one to evaluate, due to the complex nature of assessment practices and the disagreement around
what is ‘easier’ or ‘more difficult’ for students. The evidence that we were able to collect on the
less-controversial proxies for evaluation leniency, the use of multiple-choice and group-work assessment,
moved in opposing directions, calling for a more formal exploration of the statistical relationships between
these variables and grade averages. The results in column (4) suggest that the changes that we observe
in the subject evaluation packages, and in the use of formats that are traditionally considered ‘less
demanding’ for the individual more specifically, do not explain and actually appear to partially suppress
the relationship between online evaluation and grade inflation.

Our first positive result in terms of mediating factors that explain the relationship between online
evaluation and grade averages is obtained when we introduce assessment concentration indicators to
our regression model. In Section 6.2.3, we showed that faculty of the GAP degree at the University
of Barcelona appears to have followed the national recommendations mandating the application of
diverse and dispersed evaluation practices during the pandemic, avoiding one-off examinations carrying
a high weight in terms of final course result as much as possible. Column (5) of Table 4 shows how
the estimation of the ‘online evaluation’ effect, captured by the coefficients on the academic semester
dummies 2019 S2 and 2020 S1, drops dramatically in magnitude and loses statistical significance when
our dispersion measures, subject-semester level HHI indices, are added to the baseline specification.
This can be interpreted as evidence of the higher dispersion in assessment activities recorded during
online evaluation semesters being a factor mediating the impact in terms of the grade average boosts
observed, a result in line not only with the motivation behind the national guidelines issued by Spanish
education authorities during the Covid pandemic, but also with a large body of education and cognitive
science literature highlighting the learning benefits deriving from continuous assessment and ‘distributed
learning’ practices (see, for example Wiseheart et al. 2019, Budé et al. 2011, Benjamin and Tullis 2010).

The last column of Table 4 augments our baseline model a variable coding the individual responses
about ‘cheating awareness'. In Section 7.2, we discussed cheating as a common problem affecting remote
examination practices in particular, and we showed descriptive evidence of a grade-gap opening between
students that assessed themselves as being ‘cheating aware,” who appear to have seen the largest grade
boosts during online sessions, and those who declared not to know of any cheating happening during
university examinations. When we introduce individual responses about cheating to our regression model
of grade averages, both the 2019 S2 and the 2020 S1 coefficients drop in magnitude, which can be
interpreted as evidence for a mediation effect running through our cheating proxy.

The mediation analysis developed in this section complemented the descriptive evidence from the
previous sections by providing empirical guidance about which candidate mechanisms to either endorse
or discard as likely drivers of the grade inflation observed during online examination sessions. We found
student preparation and academic motivation, the quality of the teaching and learning environment and
the assessment formats used are unlikely to explain observed grade increases in connection to online
assessment; on the contrary, we find that, if anything, some of these factors push towards a reduction
in the grade boost. Conversely, we found that changes in assessment concentration and the extent
of cheating during evaluations provide a statistical explanation for why grades are higher in the two

semesters in which learning and evaluation practices were administered online.
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9. Discussion and concluding remarks

In this paper, we have analysed the reaction of university grade distributions when course learning and
evaluation activities transition to an online format. The main descriptive result is a substantial grade
inflation and a reduction in dispersion, mostly driven by an improvement in the results of students
belonging to the lower part of the performance distribution. In terms of heterogeneity, we also find
evidence of a comparative disadvantage for students from lower socioeconomic background but discard
any considerable gender differences. Despite our analysis not relying on an exceptionally large sample
size, these descriptive findings align with and corroborate those of existing studies.

An important supplementary descriptive deduction that we are able to make, thanks to the features
of our specific setting, is that grade boosts and lower dispersion are attributable to online examination
in specific, and not to online instruction in general. Our last academic semester of observation at
the University of Barcelona still featured online instruction in combination with traditional, face-to-face
evaluation: in this semester, we observed grade averages and any other distributional features, such as
grade dispersion and achievement gaps between student types, reverting back to traditional levels.

While this is not the first study documenting grade inflation in higher education during the recent
pandemic, we have contributed to the existing literature by providing a systematic scrutiny of potential
drivers behind the grade dynamics observed. This was made possible by leveraging administrative data,
survey data and data from course plans collected at the University of Barcelona, a highly valuable
combination of sources not usually available to researchers.

We are able to discard compositional effects in the pool of exam candidates as drivers of the grade
inflation observed and we do not find empirical support for targeted ‘generosity’ during the grading
process, although we are not able to exclude the hypothesis of overall ‘easier’ exam content having been
administered or more sophisticated forms of leniency by graders.

The systematisation of course plans that we have carried out allowed us to also explore assessment
formats and the degree of assessment dispersion during term time as potential drivers behind inflation.
We find evidence for changes in both of these dimensions during online sessions, but only the increase in
assessment dispersion provides a statistical explanation for the higher grades observed. The second driver
that we find empirical support for this grade increase is cheating behaviour during online examinations.

Our reading of the overall picture delivered by this analysis is that transferring evaluation activities
to an online format has induced grade improvements, albeit mostly for traditionally lower-performing
students —with a relative disadvantage for those from lower socioeconomic backgrounds and worse
technology at home. Our data identifies two features that came along with the online transition as
channels that help explain the higher grade results: the broader spectrum of assessment opportunities
during the academic semester, but also the larger room for cheating during remote evaluation.

In terms of policy advice, our findings reinforce the existing support for continuous assessment as a
preferable method to be employed in higher education courses, as weaker students in particular appear
to benefit from the option to demonstrate their understanding and skills through various channels,
thereby catering to different learning styles and abilities. The second policy implication, as it was widely
implemented during Covid times, is to provide students with adequate equipment for on-line learning

activities. Finally, a straightforward urgency emphasised by our analysis is the implementation of robust
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academic integrity measures to address the increased cheating opportunities offered by online evaluations.
This can include the use of plagiarism detection software, proctored exams, and promoting a culture of
academic honesty through educational initiatives and clear communication of expectations.

Both our descriptive analysis and the inspection of mechanisms through the mediation framework
delivered the observation that student performance appears to have suffered due to the lower perceived
quality of the online learning, teaching and evaluation environments with respect to traditional delivery
methods. This calls for targeted support and resources for academic skills development, particularly in
remote settings, as well as for providing faculty members with training and support in designing effective
online teaching and meaningful assessments that accurately measure student learning outcomes.

Finally, while the transition to online evaluation has shown positive outcomes for lower-performing
students, we also documented a comparative loss in results for individuals that are likely to belong to
more disadvantaged socioeconomic backgrounds, as proxied by their scholarship status. Consequently,
the need to ensure equitable access to online resources and to implement measures bridging any digital
divide that may contribute to the observed comparative disadvantaged during remote delivery of academic
activities is worth stressing.

Beyond specific conclusions, our analysis has demonstrated the value of having access to granular
data from diverse sources which allow for precisely quantified aggregate dynamics to be obtained, but
also data-driven insights on the mechanisms driving the same. A comprehensive set of results of this
kind represents a high-quality foundation for the refinement of policies and practices in higher education,
including the case of transitions to online versions thereof, striving to ensure an accurate measurement

of individual performance and the equitable treatment of all students.
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Appendix A. Tables

Table A.1: Student-level descriptives

1) 2) 3
Main sample Students in 2019 Survey sample
mean sd mean sd mean sd

Gender 0.55 0.50 0.55 0.50 0.69 0.47
Age 21.47 6.41 20.92 5.62 21.65 6.63
Individual GPA 5.85 1.72 6.16 1.31 6.30 1.31
Perc. exam absences 2.37 9.64 0.96 5.87 0.43 4.15
University access grade 6.20 0.92 6.23 0.88 6.31 0.87
Scholarship status 0.35 0.48 0.38 0.49 0.41 0.49
N 766 331 93
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Table A.2: Impact of online exam sessions on grade averages in the survey sample

(1) 2) (3)
Baseline Individual controls Subject FEs

2016 S1 -0.04*** 0.00 -0.02
(0.00) (0.01) (0.02)

2017 S1 -0.04*** 0.02 -0.06"*
(0.00) (0.01) (0.02)
2018 S1 0.20*** 0.227** 0.20***
(0.00) (0.01) (0.03)
2019 S1 0.17*** 0.29*** 0.30%**
(0.00) (0.01) (0.06)
2020 S1 0.29*** 0.29*** 0.30%**
(0.00) (0.01) (0.06)

S2 -0.26*** -0.28*** -0.05
(0.00) (0.01) (0.33)
2016 S2 0.20*** 0.24*** 0.26"**
(0.00) (0.01) (0.03)
2017 S2 0.22%** 0.26*** 0.25%**
(0.00) (0.01) (0.03)
2018 S2 0.17*** 0.45%** 0.48***
(0.00) (0.01) (0.05)
2019 S2 0.40*** 0.45%** 0.48***
(0.00) (0.01) (0.05)

2020 S2 0.18*** 0.19*** 0.03
(0.00) (0.01) (0.09)

Age 0.00 -0.00
(0.00) (0.00)

Female 0.08 0.07
(0.06) (0.05)
Spanish 0.34%** 0.31%**
(0.06) (0.06)
Access grade 0.25%** 0.25%**
(0.03) (0.04)

Subject FEs No No Yes
Mean(y) 0.25 0.25 0.25
sd(y) 0.89 0.89 0.89
N.obs 2,071 2,065 2,065
R-squared 0.03 0.10 0.20

Notes: Linear regression results of exam grades on academic semester fixed effects and a set of student
observables and subject fixed effects. The dependent variable is individual exam grades expressed
in pre-Covid, full-sample exam-level standard deviations. SEs clustered at the year-semester level in
parentheses. p < 0.10 *, < 0.05 **, < 0.01 ***,
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Appendix B. Figures

Figure B.1: Evolution of mean grades. Main
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Figure B.3: Evolution of number of test takers, share of no-shows and number of credits obtained in the
main sample. First semester dashed, second semester solid.
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Figure B.4: Estimation of academic semester fixed effects in the survey sample, holding constant student
observables
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Figure B.5: Evolution of mean grades among surveyed students, by change in the hours devoted to
studying in online times. Increased solid, equal or reduced dashed.
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