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Abstract: The paper aims to present the most comprehensive and large-scale study to date of
students’ perceived impacts of COVID-19 crisis on different aspects of their lives on a global level.
The study with a sample of 30,383 students from 62 countries reveals that due to worldwide
lockdown and transition to online learning students were most satisfied with the support of
teaching staff and universities’ public relations. Nevertheless, a lack of computer skills and the
perception of increased workload prevented them from perceiving higher performance in a new
teaching environment. Students were mainly concerned about their future professional career and
studying issues, and were feeling boredom, anxiety and frustration. The pandemic encouraged
some hygienic behaviors (i.e. wearing masks, washing hands) and discouraged certain daily habits
(i.e. leaving home, shaking hands). Students were also more satisfied with the role of hospitals and
universities during the epidemic, compared to government and banks. Further findings
demonstrate that students with selected sociodemographic characteristics (male, part-time, first
level, applied sciences, lower living standard, from Africa or Asia) were, in general, more strongly
affected by the pandemic as they were significantly less satisfied with their academic work/life. Key
factors influencing students' satisfaction with the role of university have also been identified.
Policymakers and higher education institutions worldwide may benefit from these findings when
formulating policy recommendations and tactics on how to support students during the pandemic.
Keywords: COVID-19; university student; sociodemographic factors, satisfaction; perception;
online learning; mental health; habits; institutions; continents

1. Introduction
In the beginning of 2020, the COVID-19 (Coronavirus Disease 19) pandemic shocked and
stopped the world. The new coronavirus started to spread (1) in December 2019 from China to
Thailand, Japan, Republic of Korea (first confirmed cases on 20 January 2020), and then to the United
States, Vietnam, Singapore, (2) in the end of January 2020 to Australia, Nepal, Europe (first cases in
France on 25 January 2020 and later in Germany, Finland, Italy etc.), Malaysia, Canada, Middle East
and other countries of Western Pacific Region and South-East Asia Region, and (3) in the next steps
to Russia, Africa and Latin America [1]. On 11 March 2020 the World Health Organization (WHO)
declared the COVID-19 as a pandemic [2]. By 31 July 2020 the COVID-19 has spread across 217+
countries and territories, with almost 17.1 million confirmed cases and 668,073 deaths. America
confirmed 9.15 million cases, Europe 3.31 million, South-East Asia 2 million, Eastern Mediterranean
1.53 million, Africa 0.75 million and Western Pacific 0.31 million cases [1]. The severe consequences
of the COVID-19 pandemic are already reflected in the historic recession of most developed parts of
the world, e.g. in the United States, where, in the second quarter of 2020, according to the “advance”
estimate, GDP decreased at an annual rate of 32.9% [3], and in the euro area GDP went down by
12.1% and in the European Union (EU) by 11.9%, compared with the previous quarter [4].
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As far as health is concerned, the novel coronavirus SARS-CoV-2 (severe acute respiratory
syndrome-coronavirus-2) affected all age groups, but the most severe manifestations and the highest
death rates were noticed for older individuals in the population and patients with comorbidities [5,6].
Besides bringing to the fore many problems and challenges in the field of health, the COVID-19
pandemic caused unsuspected turbulences in the society and economy [7-10], as any other pandemic
in the history did. In the last few hundred years, the pandemics, e.g. bubonic plague, Spanish flue,
SARS, Ebola, influenza A (H1N1), etc., caused significant changes in geopolitical and demographic
situations by changing the patterns of migration, travelling, urbanization, trade and technology use
[11-13]. After the first few months of the novel coronavirus (COVID-19) pandemic it is clear that the
corona crisis and its consequences on all levels will last for years, and will thoroughly change our
lives forever. The challenges brought about by COVID-19, in one way or another, affect and will affect
each of us – the wellbeing of all groups of the society in each affected county and globally [8,13,14].
Although being young and therefore, in general, not among any specific risk groups endangered
to be infected by the coronavirus and to have severe health consequences because of COVID-19,
students are the group in population that felt severe effects of the first wave of the COVID-19
pandemic and therefore a huge change in their everyday lives, and, probably even more alarming, in
the prospects for their near and distant future. The majority of countries, affected by the pandemic,
managed to slow down the pace of coronavirus spread more or less successfully also by taking drastic
measures, such as banning public events and gatherings, workplace closures, stay-at-home
restrictions, restrictions in domestic and international transport, testing and contact tracing and
closing down of educational institutions [15,16]. Physical closure of education institutions (schools,
universities) was definitely an efficient way of minimizing the spread of the virus, but it brought
about many challenges [15,17] for both students and teachers, and even more, for their families,
friends, employers and thus society and global economy. Moreover, the reopening of the educational
institutions after the lockdowns will not bring back the same situation as it was before the COVID-19
pandemic. The standards of normality in many parts of our lives will be reformulated in-depth in the
post-pandemic context [18] and the profound effects of this disease will forever change how future
workforce is educated [19].
As of 1 April 2020, the number of learners that had to stay at home due to the closure of
educational institutions at all levels, reached the peak of 1.598 billion learners from 194 countries [20].
The pandemic heavily hit higher education students’ habits regarding the academic work and life
(e.g. switch to online lectures/tutorials, closed libraries, changed communication channels for
teachers’ and administrative support, new assessment methods, different workloads and
performance levels etc.) [7,12,15,21-27] and social life (closed dorms and therefore moving back home,
no meetings with friends, university colleagues, relatives, no parties, no traveling, staying trapped
overseas etc.) [7,13,29-31], as well as their financial situation (losing a student’s job, worries about
own financial situation, about future education and career) [14,32,33] and emotional health (fears,
frustrations, anxiety, anger, boredom etc.) [7,14,28,29,34]. Besides many challenges, the COVID-19
pandemic brought also some positive changes in habits and mindsets, such as paying more attention
to personal hygiene, taking care of their own (quitting smoking, eating organic food from local farms)
and relatives’ health, especially of those in risk groups, taking more time for doing sports, etc.
[30,33,35].
A number of papers have already been published by researchers from all over the world,
presenting the studies on different aspects of the COVID-19 pandemic crisis - especially on its
consequences for physical and mental health, economy, society and environment. When examining
the previous studies on student’s life during the physical closure of the higher education institutions,
one can find that, in general, their main limitations are, (1) the data deriving from early stages of the
pandemic, (2) studying a relatively small sample, and (3) focusing mainly on a limited number of
aspects of student’s life. Indeed, the majority of the studies are limited to the academic work or life
issues [36,37] or student’s mental health [38-43] or a combination of both [44]. Additionally, most of
the studies focus (1) on a single higher education institution and/or country (e.g. from Asia - China
[7,29], India [45], Pakistan [46], Philippines [47] Saudi Arabia [26], Vietnam [48]; from Europe -
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Germany [36], Spain [49], Switzerland [33], Ukraine [50]; from Africa - Ghana [15]; from North
America - the U.S. [51,52]) and/or (2) on a single academic field (e.g. medical students from Iran [53],
Mexico [54], Philippines [55], Saudi Arabia [56], Turkey [57], the US [19,58] and nursing students
from Croatia [59], England [60], Israel [61] and the U.S. [62]). Only few surveys include student
samples from more universities or countries (e.g. Russia and Belarus [63], Sub-Saharan Africa [64]).
Studying the state-of-the-art literature, we concluded that there is a significant research gap in the
existing literature, and in order to fill it, we implemented a comprehensive large scale survey on how
students from all over the world experienced the unexpected and unprecedented COVID-19
pandemic crisis and its impacts on their present and future life. Our study upgrades the global study
on measuring worldwide COVID-19 attitudes and beliefs [65] wherein it focuses on student’s life
during and after the COVID-19 pandemic.
The goal of the paper is to highlight the main results of the global survey on impacts of the
COVID-19 pandemic on life of higher education students that was carried out by the international
consortium of universities, other higher education institutions and students’ associations. The
questionnaire based on and extended European Students’ Union Survey [66] and targeted higher
education students - on what student life looked like during the COVID-19 pandemic, including
teaching and learning, social contacts, habits/routines as well as how students are coping with the
situation emotionally and financially, and what do they expect as support measures from different
institutions, e.g. universities, government, banks etc. (see Aristovnik et al. [67]). The purpose of the
study was to illuminate the impacts of the COVID-19 crisis on student’s life and to design a set of
recommendations for policymakers and higher education institutions on how the students could be
supported in the crisis that COVID-19 pandemic caused to this important group of population.
In order to understand the consequences of the COVID-19 pandemic for many aspects of
student’s life, the following research questions were addressed:
R1: How were the students satisfied with and how did they perceive different aspects and elements
of student’s life during the COVID-19 pandemic worldwide?
R2: Are there any sociodemographic and geographic differences in:
 Students’ satisfaction with and perception of selected elements of academic work and
academic life due to transition from onsite to online lectures? (R2.1)
 Students’ perception of the COVID-19 pandemic consequences for their social and emotional
life, for personal circumstances and their habits? (R2.2)
 Students’ satisfaction with the role of selected institutions and their measures during the
COVID-19 pandemic? (R2.3)
R3: How selected sociodemographic, geographic and other factors determine students’ satisfaction
with the role of university during the COVID-19 pandemic?
The remaining sections of this paper are organized as follows. In the next section, research
design and methods are presented, including study participants and procedure, data and variables,
and the background of the statistical analyses. The third section describes main empirical results of
the global student questionnaire survey and an application of the logistic regression analyses. The
paper ends with the discussion and conclusions in which the main findings, limitations and future
research avenues are considered.
2. Materials and Methods
2.1. Study Participants and Procedure
The target population comprised higher education students, who were at least 18 years old. The
respondents in the target populations were recruited by snowball sampling facilitated by advertising
on university communication systems and social media. The online questionnaire was at first
designed in English. It was based on European Students’ Union Survey [66] and extended with
selected elements that enabled us to understand in detail additional personal and financial
circumstances as well as the perception of support measures and changes of behavior during the
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COVID-19 pandemic. Additionally, some questions were offered to selected respondents only. For
instance, if respondents’ on-site classes had been cancelled due to the COVID-19 pandemic, a set of
questions about the new learning environment was opened to those who selected that option. Similar
applies to paying the tuition fees, receiving a scholarship etc. [67]. In the next phase, when our webbased survey gained an international visibility, it was translated to 6 other foreign languages, i.e.
Italian, North Macedonian, Portuguese, Romanian, Spanish and Turkish. The web-based survey was
launched via the open source web application 1KA (One Click Survey; www.1ka.si) on 5 May 2020
and remained opened until 15 June 2020.
By 15 June 2020, 31,212 students participated in the survey, coming from 133 countries and 6
continents, whereby 308 students did not report the country information. The response rate was
33.1% (31,212 out of 94,246 who opened the link). The participation was unequally distributed among
the countries as follows: 1) 1,000 responses or more were collected in 10 countries (Poland, Italy,
Mexico, Chile, Turkey, India, Ecuador, Bangladesh, Portugal, Slovenia); 2) more than 500 but less
than 1,000 were collected in 7 countries (Romania, Croatia, Pakistan, Indonesia, Brazil, Hungary,
Ghana); 3) more than 200 and less than 500 were collected in 19 countries; 4) a total of 3,041 responses
were collected from 97 countries with less than 200 responses. In the next step, we focused on those
countries with at least 30 or more respondents. Accordingly, the final sample consisted of 30,383
students from 62 countries. The participants were also grouped into six continental subsamples in
accordance with the geographical classification defined by the Worldometers [68]. The distribution
of the final sample across the continents was the following: Europe (44.9%) (EU; i.e., 47.0% of the total
participants: Poland, Italy and Turkey), Asia (23.7%) (AS; i.e., 47.8%: India, Bangladesh and Pakistan),
South America (14.4%) (SA; i.e., 75.8%: Chile and Ecuador), Africa (8.6%) (AF; i.e., 54.4%: Ghana,
Nigeria and Egypt), North America (7.8%) (NA; i.e., 81.4%: Mexico), and Oceania (0.6%) (OC; i.e.,
100%: New Zealand). A relatively low number of observations (171 responses) for Oceania (New
Zealand) required a great caution in the analysis, however, its inclusion allowed the identification of
global differences in students’ perceived impacts of the COVID-19 crisis on different aspects of their
lives. Finally, the respondents were not obliged to fully complete the questionnaire, meaning that the
number of respondents varied across questions. Accordingly, a complete case analysis approach is
applied to mitigate missing data issues [69]. With the assumption of “missing completely at random”,
meaning that the complete cases are a random sample of the originally identified set of cases, a
complete case approach is the most common method for handling missing data in many fields of
research, including educational and epidemiologic research [70,71].
2.2. Measures
The data were obtained through a web-based comprehensive questionnaire composed of 39
predominantly closed-ended questions, covering sociodemographic, geographic and other
characteristics as well as different aspects/elements of higher education student’s life, such as
academic online work and life, social life, emotional life, personal circumstances, change of habits,
roles and measures of institutions as well as personal reflections on COVID-19 [67].
Originally, the questionnaire was divided into seven sections. The first section consisted of eight
questions on sociodemographic and academic characteristics of students, e.g. country and institution
of study in northern hemisphere spring semester 2020, level and field of study, citizenship, age and
gender (see Table 1). The second section was asking students about their academic life and included
twelve questions on how the COVID-19 pandemic affected student's experiences with teaching
(lectures and tutorials/seminars), supervisions/mentorships, assessment and workload, teaching and
administrative support as well as student performance and expectations. This was followed by a
segment covering the infrastructure and skills for studying from home, offering two questions on
conditions to study from home (workspace, equipment, internet connection etc.) and students’
computer skills. The fourth section was about the social life and covered two questions on students’
support network during the COVID-19 pandemic crisis and who they would first turn to in different
situations. The next segment concerned emotional life by one question on students' emotions since
the outbreak of the COVID-19 pandemic. The sixth section was asking students about their general
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circumstances with thirteen questions on worries, financial circumstances, support measures and
behaviors. Finally, the last section was about general reflections consisting of one open-ended
question on general reflections regarding the COVID-19 pandemic.
Table 1. Sociodemographic and geographic characteristics of the survey respondents.
Sociodemographic and geographic characteristics
Number (%)
Age
Under 20
6,211 (26.9)
20-24
12,670 (54.9)
25-30
2,269 (9.8)
Over 30
1,934 (8.4)
Gender
Male
10,210 (34.4)
Female
19,495 (65.6)
Citizenship
Yes
28,273 (94.1)
No
1,758 (5.9)
Status
Full-time
26,418 (88.1)
Part-time
3,575 (11.9)
Level of study
First
23,986 (80.5)
Second
4,408 (14.8)
Third
1,386 (4.7)
Field of study
Arts and humanities
2,998 (10.2)
Social sciences
10,878 (37.0)
Applied sciences
9,157 (31.1)
Natural and life sciences
6,392 (21.7)
Scholarship
Yes
5,769 (29.2)
No
13,976 (70.8)
Ability to pay 1
Yes
10,374 (52.6)
No
9,349 (47.4)
Cancelled onsite classes
Yes
22,758 (86.7)
No
3,486 (13.3)
Lost Job 2
Yes
3,391 (61.7)
No
2,101 (38.3)
Continent
Africa
2,621 (8.6)
Asia
7,212 (23.7)
Europe
13,629 (44.9)
North America
2,381 (7.8)
Oceania
171 (0.6)
South America
4,369 (14.4)
Note: Final sample consists of 30,383 respondents. The number of respondents may differ due to the missing values.
1 Respondents who were able to pay overall costs of study before the Covid-19 pandemic quite easily, easily or very easily.
2 Respondents who had a paid job before the Covid-19 pandemic.

The individual aspects/elements of student life (i.e. satisfaction, agreement, importance or
frequency) were measured on a 5-point Likert rating scale ranging from 1 (lowest value) to 5 (highest
value) [72]. Where relevant, an additional option “not applicable” was offered to the respondents.
Descriptive statistics was calculated using continent- or country- level post-stratification and
population weights while other empirical considerations were grounded on unweighted studentlevel survey data. A detailed methodological notes as well as the full version of the questionnaire is
available in the Methodological framework of the global survey (see Aristovnik et al. [67]).
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2.3. Statistical Analysis
The data preparation, aggregation and cleaning process were performed in Python
programming language using libraries Pandas and Numpy [73]. The same libraries were used for the
presentation of sociodemographic characteristics of the sample. We reported students' gender,
citizenship, status, level of study, field of study, scholarship, ability to pay, lost job and continent they
came from. To test the relationships between the sociodemographic and geographic characteristics
and selected aspects/elements of the student’s life statistical tests (independent samples t-test,
ANOVA, chi-squared with Holm–Šidák pairwise comparison method) were used. The computed pvalues were adjusted using Bonferroni correction [74]. For testing statistical hypotheses Python
libraries Scipy and Statsmodels were used [75]. The results of testing hypotheses are reported in
comprehensive tables (see Tables 2 - 6). where each relationship (between a sociodemographic and
geographic characteristics and a selected aspect of student life) is presented with a cell, containing:
(1) the information on which group of students (based on sociodemographic characteristic) reported
the highest mean value of the analyzed aspect, (2) the range (difference between the highest and the
lowest mean across all groups), and (3) significance of the differences. Moreover, a qualitative
analysis (word cloud) of students’ personal reflections on the COVID-19 pandemic was facilitated by
Orange software [76].
To analyse which factors influence the students’ satisfaction with the role of university, the
ordinal logistic regression analysis was used (see Table 7). This methodological approach is
considered to be the best-fitting and most appropriate for models with ordinal outcomes. Such
statistical approach was often used also in previous research, addressing predominantly students’
satisfaction [77]. Thus, the ordinal logistic regression analysis was an ideal estimation technique since
the dependent variable (students’ satisfaction with the role of university during the COVID-19
pandemic) is ordinal in its nature (1 - Very dissatisfied; 2 - Dissatisfied; 3 - Neutral; 4 - Satisfied; 5 Very satisfied). The standard interpretation of the ordinal logit coefficient is that for a one unit
increase in the predictor, the response variable is expected to change by its respective regression
coefficient in the ordinal log-odds scale while the other variables in the model are held constant. In
other words, a positive coefficient indicates that the chances that a respondent with a larger score on
the independent variable will be observed in a higher category. Conversely, a negative coefficient
indicates that the chances that a respondent with a lower score on the independent variable will be
observed in a lower category [77]. Moreover, independent variables covering different
aspects/elements of student’s life were included in their 5-point Likert scale form, measuring
satisfaction, agreement or frequency. Finally, since some of the independent variables are nominal,
i.e. categorical with no order in categories (especially sociodemographic and geographic
characteristics, i.e. gender, citizenship, status, level of study, field of study, ability to pay, scholarship
and continents), a dummy coding was used in order to recode the categorical predictor data so that
the regression coefficients of the newly created dummy variables would be meaningful to identify
between-group differences [78]. The ordinal regression analysis together with testing of
multicollinearity was performed in SPSS 26.0, while Spearman correlation heatmap was designed by
using Python’s most powerful visualization libraries, i.e. Matplotlib and Seaborn [79,80].
2.4. Ethical Considerations
All participants were informed about the details of the study. Participation in the study was
anonymous and voluntary, and students could withdraw from the study without any consequences.
For data protection reasons, the online survey was open to people aged 18 or over and enrolled in a
higher education institution. Only the researchers had access to research data. The procedures of this
study complied with the provisions of the Declaration of Helsinki regarding research on Human
participants. Ethical Committees of several involved higher education institutions approved this
study, such as University of Verona (Ethical code: 2020_12), ISPA- Instituto Universitário (Ethical
Clearance Number: I/035/05/2020), University of Arkansas (IRB protocol number: 2005267431) and
Walter Sisulu University (Ethical Clearance Number: REC/ST01/2020).
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3. Results
The sociodemographic and other characteristics of the study population are shown in Table 1.
In the sample of 30,383 higher education students, approximately two thirds were female (65.6%) and
more than half (54.9%) of the population fit into the range of 20-24 years. Most of the respondents
were domestic (94.1%), full-time (88.1%) and first level (80.5%) students. A bit more than one-third
of participants (37.0%) were studying social sciences, followed by applied sciences (31.1%) and
natural and life sciences (21.7%). 70.8% of respondents didn’t have a scholarship in 2019/2020 and a
bit more than a half of them (52.6%) were able to pay the overall costs of their study before the
COVID-19 pandemic. Due to the pandemic, the on-site classes were cancelled for 86.7% of
respondents and 61.7% of them lost their paid job. As already presented more in detail (subsection
2.1.), a majority of the respondents were from Europe (44.9%), followed by Asia (23.7%), South
America (14.4%), Africa (8.6%), North America (7.8%) and Oceania (0.6%).
3.1. Overview of the Questionnaire Results
The results of the global student survey include findings from different aspects of student’s life,
e.g. academic work, infrastructure and skills needed for studying from home, social life, emotional
life and other circumstances, which are presented in the sub-sections 3.1.1.-3.1.10., including their
elements (see also Aristovnik et al. [81,82]). In addition, the impact of sociodemographic and
geographic characteristics was statistically tested. In general, the empirical results reveal that from
the majority of studied aspects/elements of student’s life females, full-time students, students who
study at second level of study (postgraduate level) and social sciences students were mainly less
affected by the COVID-10 pandemic (see Tables 2 - 6). Moreover, students with better standard of
living (i.e. students with scholarships and students who didn't lose their jobs and were able to pay
the overall cost of their study) and those coming from Oceania or Europe also show more positive
attitude toward the majority of aspects/elements of student’s life in the time of the COVID-19
pandemic.
3.1.1. From Onsite to Online Lectures
In order to reduce the spread of a novel coronavirus, universities around the world moved
rapidly to transfer various courses from onsite to online [44,83], thus online learning (e-learning)
became a mandatory teaching and learning process of educational institutions. Teaching online is not
just putting learning materials online. Lecturers must organize the content and learning methods
accordingly to the new mode of delivery, so that students do not feel isolated and alone in the
learning process. Therefore, appropriate knowledge and skills of lecturers as well as ICT equipment
have to be ensured, which is pointed out by the authors of researches in countries where online
learning has not yet been widespread before the COVID-19 pandemic [26,55,64,83]. In our survey
students were asked about the attitudes toward different online forms of teaching and learning,
including also the satisfaction with organization and support of their institutions after the
cancellation of onsite classes due to the physical closure of higher education institutions.
On a global level, 86.7% of students reported that the onsite classes were cancelled due to the
COVID-19 pandemic (see Table 1). Consequently, several different forms of online lectures were
established. The most dominant forms of online lectures were real-time video conferences (59.4%);
followed by asynchronous forms: sending presentations to students (15.2%), video recording (11.6%),
and written communication using forums and chats (9.1%)- The most rare form was audio recording
(4.7%), which is not surprising as learning platforms and videoconferences systems (e.g. Moodle,
Zoom, MS Teams, BigBlueButton, etc.) are widespread and freely available for quite some time. On
a global level, the students were most satisfied with real-time video conferences (3.30), followed by
video recording (3.26), sending presentations (3.10) and written communication (3.14), while they
were at least satisfied with audio recording (2.98). The highest satisfaction with all of the presented
forms was found in Oceania, North America and Europe (e.g. Malta), followed by Asia and South
America, while students from Africa (e.g. Egypt and South Africa) appeared to be least satisfied with
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online lectures’ forms (except written communication), which may be due to the unequally developed
ICT infrastructure over the continent, where many of higher education institutions did not have a
possibility to deliver lectures online and on the other hand many students had a limited access to
internet (see Owusu-Fordjour et al. [15], Anifowoshe et al. [64], and Kapasia et al. [84]). The impact
of sociodemographic factors was in general the same as for the majority of aspects/elements, as
explained in section 3.1. (see Table 2).
3.1.2. Academic Work
Universities all over the world cancelled onsite classes and shifted pedagogical processes to the
online media. For some universities online mode of delivery was not new, unlike others who
encountered such forms of teaching for the first time. The transition was quick and there was not
much time for a thoughtful organization of new forms, however the quality of teaching and learning
in new circumstances needs proper attention [44]. On the other hand, students from undeveloped
remote and rural areas had problems with poor internet connectivity or even lack of electricity. We
cannot ignore neither poverty, so as a result they have a negative attitude towards the online mode
[15,64,83,84]. Nevertheless, on a global level, the students' satisfaction with the organization of three
segments of pedagogical process was quite high and nearly the same - for lectures 3.30, tutorials and
seminars 3.12, and mentorships 3.20. However, there was a big difference between again the lowest
ranked continent, Africa, where students were the most unsatisfied (2.70, 2.46, 2.70), and the highest
ranked Oceania (3.76, 3.37, 3.47).
Effectiveness of online learning depends on the designed and prepared learning material,
lecturer’s engagement in the online environment and the interaction lecturer-student or studentstudent (e.g. Sun [85], Wu and Liu [86], and Bao [87]). Further, when studying online from home,
students must have the opportunity to ask questions and expect a timely answer. Therefore, in the
context of academic work, students were asked about lecturers’ responsiveness and whether the
assignments were provided online. The students agreed that the lecturers were preparing regular
assignments, e.g. readings, quizzes or course work (3.73), followed by timely lecturers’ responses to
posted questions and being open to students’ suggestions. The last two statements, which do not
differ much from the above in terms of agreement, were addressing the information about exams in
new circumstances (3.44) and giving feedback on students’ performance (3.21). The highest levels of
agreement were noted in Oceania and in North America. Once again, students in Africa reported the
lowest level of agreement for all five statements (<3.36), which we can relate to the limited access to
the internet and also a lack of digital competencies [15,64,88]. When considering country rankings,
Pakistan stands out as it ranks among the bottom countries on all scales concerning online delivery
mode (see Aristovnik et al. [82]), which is related to the negative experiences with the rapid transition
to online classes [46,83].
Studying from home commonly requires more self-discipline and motivation to follow through
online lessons, particularly in the earlier period when students are getting used to the new system,
which could affect the feeling of increasing study obligations. On the other hand, lecturers who are
not familiar with the new mode of delivery could overload the students with study material and
assignments. Therefore, the students were asked to compare the workload before onsite classes were
canceled with the new circumstances after the lockdown. On a global level slightly less than a third
students (30.8%) reported that their study workload has been smaller or significantly smaller,
however the share of students with the same workload was even smaller (26.6%). The largest
proportion of students reported that their workload was larger or significantly larger (42.6%). An
increase in workload was reported by students from Oceania (59.8%), Europe (58.0%) and North
America (54.7%), while in South America, Asia and Africa the workload decreased (see Figure 1). In
all three continents the key challenges are the problems with an underdeveloped internet network,
lack and inexperience of using ICT equipment, and the fact that the only available gadgets for
attending online classes are the mobile phones [15,44,46,64,84,88]. Almost 80% of students from
Germany (76%), Portugal (77%), Malaysia (78%) and Mexico (73%) reported a larger or significantly
larger workloads. Same was revealed for female students, first level (undergraduate) students and
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arts students (see Table 2). Students also found it difficult to focus during the online teaching in
comparison to on-site teaching and reported worse perceived study performance since on-site classes
were cancelled, however, they adapted quite well to the new teaching and learning experience (for
details see Aristovnik et al. [82]). Undergraduate students found it more difficult to focus, while
graduate students and social sciences students could even improve their perceived performance (see
Table 2) (for more see Gonzalez et al. [27]). When studying isolated at home, students may face a lack
of self-discipline or inappropriate learning environments [87], which evoke a feeling of work
overload and consequently a higher level of stress [36]. Therefore, the lecturers should carefully
balance online teaching and self-learning of students when planning and designing the teaching and
learning process.
In a crisis situation, such as the COVID-19 pandemic, many questions rise up and the support
of various services is needed by students. The results from the survey revealed that the students,
regardless of the continent, were most satisfied with the support of teaching staff; overall 57.6% of
students were satisfied or very satisfied (the highest ranked Oceania - 78.8%, the lowest Africa 33.2%) (see Figure 1). The lowest levels of satisfaction with the support were found for finance and
accounting, 30.2% (the lowest ranked Africa - 21.1%) and international offices, 26.0% (the lowest
ranked Africa - 13.6%). The Philippines ranked at the bottom of satisfaction with the teaching staff,
which is in accordance with a survey where almost 94% of students reported poor communication
with the teaching staff [55]. The impact of sociodemographic factors on the satisfaction with the
support of teaching staff was similar as mentioned above; female students and students from the
social science showed greater satisfaction (see Table 2).

GLOBAL

Africa

Asia

Europe

North America

Oceania

South America

100%
80%
60%
40%
20%
0%
larger workload

satisfied with teaching staff support satisfied with PR support

Figure 1. Change of study workload (% of students with larger or significantly larger workload) and
student satisfaction with teaching staff and PR support (% of satisfied or very satisfied students)
during the COVID-19 pandemic.
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Table 2. Relationships between sociodemographic and geographic characteristics and aspects/elements of student’s life (From onsite to online lectures and Academic work).
Sociodemographic and geographic characteristics
Aspects/Elements

Gender
Male/
Female

Citizenship

Female***
(0.13)
Female***
(0.12)
Female**
(0.08)

No**
(0.16)

Yes/No

Status
Level of study
Full-/
First/Second/
Part-time
Third

Field of study
Arts/Social/
Applied/Natural

Scholarship

Ability to pay

Lost job

Continent
AF/AS/EU/
NA/OC/SA

Yes/No

Yes/No

Yes/No

Yes***
(0.26)
Yes***
(0.22)

No***
(0.27)
No***
(0.27)
No***
(0.28)

OC > EU > NA >
SA > AS > AF***
OC > EU > NA >
SA > AS > AF***
OC > AS > EU >
SA > AF > NA***

No***
(0.12)
Yes***
(0.23)
Yes***
(0.12)

Yes***
(0.24)
No***
(0.27)
No*
(0.16)

OC > SA > NA >
AF > EU > AS***
EU > OC > AS >
NA > SA > AF***
EU > AS > OC >
SA > NA > AF***

Yes***
(0.16)
Yes***
(0.17)
Yes***
(0.14)

No***
(0.22)
No***
(0.19)
No***
(0.30)

OC > EU > SA >
NA > AS > AF***
OC > SA > EU >
NA > AS > AF***
OC > NA > EU >
SA > AS > AF***
NA > OC > EU >
SA > AF > AS***

FROM ONSITE TO ONLINE LECTURES
Satisfaction with forms of online lectures
Video conferences
Recorded videos
Presentations to students

Second***
(0.3)
Second***
(0.25)
Second***
(0.18)

No*
(0.15)

Social***
(0.17)
Natural**
(0.14)
Social**
(0.10)

Adaptation and performance in new teaching environment
Full***
(0.20)

Difficult to focus
Adaptation to new learning experience
Improved performance

First***
(0.36)
Second***
(0.35)
Second***
(0.19)

Social***
(0.17)
Social***
(0.18)

Yes***
(0.18)
No*
(0.08)

ACADEMIC WORK Teaching support and study workload
Timely response

Female***
(0.08)

Open to suggestions
Information on exams
Extent of study workload

Female**
(0.09)
Female***
(0.10)

Second***
(0.17)
Second***
(0.14)

First***
(0.18)

Social***
(0.14)
Social***
(0.14)
Social***
(0.25)
Arts***
(0.10)

Yes***
(0.13)
Yes***
(0.05)

Satisfaction with support of teaching and support staff
Female***
Second***
Social***
Yes***
No***
OC > NA > EU >
(0.10)
(0.17)
(0.21)
(0.21)
(0.22)
SA > AS > AF***
Female***
Yes***
OC > EU > NA >
PR (websites, social media information)
Social***(0.16)
(0.15)
(0.15)
SA > AS > AF***
Female*
Social*
Yes***
No***
OC > SA > EU >
Tutors
(0.08)
(0.11)
(0.20)
(0.27)
NA > AS > AF***
Note: Differences between top and bottom groups are in parentheses. Continent codes: AF-Africa; AS-Asia; EU-Europe; NA-North America; OC-Oceania; SA-South America. Significance: *p<0.05; **p<0.01;
***p<0.001. Statistically non-significant differences are not reported.
Teaching staff
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3.1.3. Academic Life
As far as the students’ academic life is concerned, we were interested in (1) the availability of
different kinds of home infrastructure needed for efficient study, and (2) the self-report of students’
computer skills. Both challenges were mentioned also by Kamarianos et al. [25], Sahu [44], and
Baticulon et al. [55]. When examining the potential impact of the COVID-19 outbreak on the
education of students, in our study, on a global level, the share of students with frequent access to
the specific equipment was highest for office supplies, e.g. notebooks, pens (80.4%) and computers
(75.2%). The computers as the most frequently available electronic equipment were chosen by
students from Oceania in the share of 96.0%, followed by North American (93.6%) and European
students (86.2%). On the other hand, the students didn’t have a regular access to printers (33.0%) and
study materials (51.8%). African students reported about the lowest availability of printers, (14.9%),
followed by Asian (26.2%) and South American students (37.6%). A good internet connection, which
is essential for online learning, was reported by 59.9% students (only 29.2% from Africa (e.g.
Mozambique (14.4%) and Kenya (17.8%)), followed by 58.2% from Asia and 58.5% from South
America, 68.3% from Europe, 70.0% from Oceania and 70.5% from North America). The best
European country-level results (e.g. Hungary (82.5%)) are similar to the findings of Tormey et al. [21],
who reported about 18% of students with connectivity problems. Wang and Zhao [40] also reported
about the risk of losing educational opportunities for students in remote and rural areas. The impact
of sociodemographic factors on the availability of different kinds of home equipment was in general
the same as for the majority of aspects/elements, as explained in 3.1. (see Table 3).
In the next step, students were asked about the confidence in their computer skills. On average
they were most confident in skills of using online communication platforms, e.g. e-mail, messaging,
etc. (4.06), followed by the skills of browsing online information (3.97) and skills of sharing digital
content (3.86). As assessed by the respondents, the least developed skills were those, connected with
applying advanced settings to some software and programmes (3.37) and using online teaching
platforms, e.g. BigBlueButton, Moodle, GoToMeeting (3.53). This calls for an intense preparation for
potential next waves in the second half of the year 2020 and later in the context of equipping the
students with skills for using those online platforms, as proposed also by Owusu-Fordjour [15] and
Nenko et al. [50]. When comparing the confidence in these skills (using online teaching platforms)
between the continents, the lowest levels were expectedly found for Africa (3.05) and the highest for
North America (4.14) and Oceania (4.38). The impact of sociodemographic factors on the self-reported
computer skills was in general the same as for the majority of aspects/elements, as explained in 3.1.
(see Table 3), except in the case of gender, where, not surprisingly, male students assessed their
confidence in computer skills higher than female students.
3.1.4. Social Life
Loss of usual daily routine as well as reduced social and physical contact with others (incl. social
distancing measures) are in many studies the causes of numerous negative emotions, such as
frustration, boredom, anxiety, confusion, anger, etc. [7,14,28,33,89]. The COVID-19 pandemic and
subsequent physical closure of higher education institutions put the majority of students into the
situation they were not used to. During the closure they lived in the environments with different
circumstances and different options to run their social life as similar to the ‘normal’ one as possible.
Some of them were at a higher risk of social isolation and a consequent development of mental health
disorders, e.g. those, who lived by themselves during the closure [33]. In our survey the students
were asked about the frequency of their online communication with specific people during the
COVID-19 pandemic. On a global level students communicated online at least once a day with (1)
close family members (52.0%) – Asian and European students prevailed, (2) someone they live with,
e.g. roommate (47.8%), as reported mainly by students from Oceania and North America, or (3) they
used social networks (45.8%) – mainly from South and North America. The least frequent were the
online communications with administrative staff at the university (2.8%) and voluntary organizations
(3.7%), in both cases the lowest shares were detected in both Americas.
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Table 3. Relationships between sociodemographic and geographic characteristics and aspects/elements of student’s life (Academic life).
Sociodemographic and geographic characteristics
Aspects/Elements

Gender

Citizenship

Male/
Female

Yes/No

Female*
(3)

No**
(6)

Status
Full-/
Parttime

Level of study
First/
Second/
Third

Full***
(5)
Full***
(7)

Second***
(15)
Second***
(11)
Second***
(11)

Field of study

Scholarship

Ability to pay

Lost job

Continent

Arts/Social/
Applied/Natural

Yes/No

Yes/No

Yes/No

AF/AS/EU/
NA/OC/SA

Social***
(7)

Yes***
(3)

Yes***
(14)
Yes***
(18)
Yes***
(18)

No***
(9)
No***
(12)
No***
(15)

OC > EU > NA >
SA > AS > AF***
OC > EU > NA >
SA > AS > AF***
EU > OC > NA >
AS > SA > AF***

ACADEMIC LIFE
Access to infrastructure for studying at home
Computer a
Required software and programmes a
No*
(7)

Good internet connection a

Social*
(7)

Confidence in computer skills
Full***
Second***
Social**
Yes***
No***
OC > EU > NA >
(0.19)
(0.34)
(0.09)
(0.22)
(0.30)
SA > AF > AS***
Full***
Second***
Yes***
No***
OC > EU > NA >
Sharing digital content
(0.13)
(0.26)
(0.23)
(0.28)
SA > AF > AS***
No***
Full**
Second*
Social***
Yes***
Yes***
No***
OC > EU > NA >
Using online teaching platforms
(0.23)
(0.13)
(0.18)
(0.17)
(0.11)
(0.32)
(0.27)
SA > AS > AF***
No*
Full***
Second***
Social***
Yes***
No***
OC > EU > NA >
Using online collaboration platforms
(0.14)
(0.14)
(0.29)
(0.17)
(0.29)
(0.29)
SA > AS > AF***
Note: Differences between top and bottom groups are in parentheses (a difference is measured in percentage points). Continent codes: AF-Africa; AS-Asia; EU-Europe; NA-North America; OC-Oceania;
SA-South America. Significance: *p<0.05; **p<0.01; ***p<0.001. Statistically non-significant differences are not reported.
Browsing online information

Male***
(0.12)
Male***
(0.15)
Male***
(0.11)
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Students would first turn to the following social groups when talking about the COVID-19 crisis:
close family member (45%), someone he/she lives with (e.g. roommate) (29%), more distant family
member (6%), close friend (5%) etc. The impact of sociodemographic factors on the self-assessment
of social life during the higher education institutions’ closure was in general the same as for the
majority of other aspects/elements included in the survey - as explained in 3.1. (see Table 4) - except
in the case of level of study, where first level (undergraduate) students more frequently contacted
close friends and used social networks for online communication compared to second level
(postgraduate) students. As the social support is of key importance for mental health of higher
education students, it should be efficiently offered and carefully maintained during the isolation
and/or quarantine [7,33,89].
3.1.5. Change of Habits
The strong human-to-human transmission power of COVID-19 affected daily routines of
students all over the world [90]. On one hand, it additionally encouraged some (especially hygienic)
behaviors, which is in line with previous studies [30]. The most encouraged habits of respondents of
our survey (share of students changing selected habits was more than 70%) were wearing a mask
outside (86.7%) (with a leading position of South America (e.g. Brazil and Chile), Asia (e.g.
Afghanistan) and Europe (e.g. Italy)), washing hands (79.9%) (in Africa) and avoiding crowds and
large gatherings (78.2%) (predominantly in Oceania and North America). All of these habits have
become an important part of the daily routine of people, including students, around the world [91].
The only exception is Oceania, where a widespread use of face masks was not a feature of the New
Zealand`s COVID-19 elimination strategy [92] (see Figure 2). Other habits in terms of avoiding public
transport, cancelling travelling, working from home, avoiding touching a face and stocking up on
essentials were also highly encouraged (50%-70% change) as a result of restrictions on travel and
activity participation in many countries [31]. Finally, the lowest shares of students (below 30%)
changing the selected habits was observed for online grocery shopping (22.9%) and filling
prescriptions (17.5%), coinciding with that the most of the young people were already used to making
online purchases before the COVID-19 pandemic [93]. On the other hand, the extraordinary
circumstances caused by the COVID-19 pandemic also discouraged certain habits. The most
discouraged habits, observed in the highest shares of students changing selected habits, were leaving
home unnecessarily (73.7%) (predominantly in South America (e.g. Brazil), followed by Oceania and
Africa), shaking hands (73.5%) (in North America) and visiting family members or friends (73.3%),
which was pointed out in Asia (see Figure 2 and Aristovnik et al. [82]). These were followed by
contacting close persons (40.1%), recreation or workout (39.8%) and offering help to people (17.0%).
As regards sociodemographic factors, gender and status affected students’ behavior in a similar way
as explained in 3.1 (see Table 4). Interestingly, the significant increase in wearing a mask outside and
washing hands can be observed for students who were not able to pay the overall costs of their study
prior to the pandemic. Moreover, for students who had a job, the increase in washing hands was
significantly higher, while in shaking hands it was significantly lower.
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Table 4. Relationships between sociodemographic and geographic characteristics and aspects/elements of student’s life (Social life and Change of habits).
Sociodemographic and geographic characteristics

Gender

Citizenship

Aspects/Elements

Male/
Female

Yes/No

Status
Full-/
Parttime

Level of study
First/
Second/
Third

Full***
(6)

Second***
(11)

Field of study

Scholarship

Ability to pay

Lost job

Continent

Arts/Social/
Applied/Natural

Yes/No

Yes/No

Yes/No

AF/AS/EU/
NA/OC/SA

Yes***
(5)

Yes***
(5)
Yes***
(5)
Yes*
()3
Yes***
(4)

SOCIAL LIFE
Online communication with social groups
Close family member a
Someone I live with (e.g. roommate) a
Close friend a
Social networks a

Female***
(10)
Female***
(6)
Female***
(5)

No*
(6)

Social*
(7)
Full***
(10)

Yes***
(7)

First***
(14)
First***
(11)

No**
(6)

EU > OC > AS >
AF > NA > SA***
OC > EU > SA >
NA > AF > AS***
EU > OC > NA >
AF > AS > SA***
SA > NA > EU >
AS > AF > OC***

CHANGE OF HABITS
Change in habits in daily life
Wearing a mask outside a
Washing hands a

Female***
(7)
Female*
(4)
Female***
(7)

Full**
(4)

SA > AS > NA >
EU > AF > OC***
No**
(9)

OC > SA > NA >
AF > EU > AS***
No*
SA > OC > NA >
Shaking hands a
(6)
AF > EU > AS***
Note: Differences between top and bottom groups are in parentheses (a difference is measured in percentage points). Continent codes: AF-Africa; AS-Asia; EU-Europe; NA-North America; OC-Oceania;
SA-South America. Significance: *p<0.05; **p<0.01; ***p<0.001. Statistically non-significant differences are not reported.
Leaving home unnecessarily a

Full*
(4)

No***
(3)
No**
(4)
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Figure 2. Students’ most changed daily habits during COVID-19 pandemic (% of students who
changed their habits often or always).

3.1.6. Emotional Life
The COVID-19 pandemic heavily influenced emotional wellbeing and, consequently, mental
health of people around the globe [14,30,40,94] – either directly, connected with health issues, or
indirectly, in relation with its economic and social consequences. This is true also for students,
although they are in average not the most endangered group of population [7,29] as far as the physical
health aspect of the COVID-19 pandemic is concerned. However, many of them felt an unbearable
psychological pressure, especially due to the effects of the pandemic on daily life, economic effects
and delays in academic activities [7]. In our study, the frequency of the positive emotions felt by the
students since the outbreak of COVID-19 was as follows: hopeful (39.4%), joyful (29.7%), proud
(26.5%) and relieved (17.9%). The negative emotions, felt by the students, were boredom (45.2%),
anxiety (39.8%), frustration (39.1%), anger (25.9%), hopelessness (18.8%) and shame (10.0%). The
highest level of anxiety were noticed in South America (65.7%) and Oceania (64.4%), followed by
North America (55.8%) and Europe (48.7%). Least anxious were students from Africa (38.1%) and
Asia (32.7%). A similar order of continents was found for frustration as the second most devastating
emotion. On the other hand, when analyzing positive emotions, North America appeared to be the
continent with most joyful students (34.5%) and Asia with most hopeful students (42.2%) (see Figure
3). Further findings demonstrate that different sociodemographic factors influenced the emotional
wellbeing (top four emotions) differently than described in subsection 3.1. (see Table 5). Male
students were feeling more hopeful, first level students were feeling more bored and students of arts
and humanities were feeling more anxious and frustrated. Similar negative emotions have been
noticed also by those students, who were not able to pay their overall costs of study before the
COVID-19 pandemic. A relatively high level of negative emotions and a relatively low level of
positive emotions indicates that the pandemic itself and the measures, taken by the governments (e.g.
closure of public life, travel bans etc.), will have a specific, both short- and long-term impact on
education and mental health of students [7,33,39]. The accompanying effects of COVID-19 will
continue influencing students’ emotional wellbeing profoundly; meanwhile, emotional wellbeing
serves a crucial role in combating the epidemic [95]. This implies that government, health
professionals, higher education institutions, students’ organizations and NGOs should collaborate in
the process of designing timely and efficient psychological and financial support services for
students.
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Table 5. Relationships between sociodemographic and geographic characteristics and aspects/elements of student’s life (Emotional life and Personal circumstances).
Sociodemographic and geographic characteristics
Aspects/Elements

Gender

Citizenship

Male/
Female

Yes/No

Status
Full-/
Parttime

Level of study
First/
Second/
Third

Full***
(11)

First***
(11)

Field of study
Arts/Social/
Applied/Natura
l

Scholarship

Ability to pay

Lost job

Continent

Yes/No

Yes/No

Yes/No

AF/AS/EU/
NA/OC/SA

No***
(4)

Yes***
()9

No***
(4)

Yes***
(8)

Yes*
(3)

No***
(10)

Yes***
(5)

No**
(3)

Yes***
(9)

OC > NA > SA >
EU > AF > AS***

Yes**
(3)

No***
(11)

Yes***
(9)

NA > SA > AF >
AS > EU > OC***

EMOTIONAL LIFE
Felt emotions
Bored a
Anxious a
Hopeful a
Frustrated a

Female**
*
(16)
Male***
(4)
Female**
*
(11)

Arts ***
(11)

Full***
(10)

Arts**
(9)

Yes***
(7)

OC > NA > SA >
EU > AF > AS***

PERSONAL CIRCUMSTANCES
Felt worries
Professional career in the future a

Studying issues a
Personal finances a

Female**
*
(4)
Female**
*
(9)

Full***
(6)

No***
(5)

Part***
(6)

No***
(21)

EU > AF > OC >
NA > SA > AS***
Yes***
(14)

AF > SA > NA >
AS > EU > OC***

Female**
First***
No***
Yes***
NA > SA > AF >
*
(11)
(9)
(10)
AS > EU > OC***
(6)
Note: Differences between top and bottom groups are in parentheses (a difference is measured in percentage points). Continent codes: AF-Africa; AS-Asia; EU-Europe; NA-North America; OC-Oceania;
SA-South America. Significance: *p<0.05; **p<0.01; ***p<0.001. Statistically non-significant differences are not reported.
Future education a
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Figure 3. Most frequently expressed students` emotions during the COVID-19 pandemic
(% of students who felt emotion often or always).

3.1.7. Personal Circumstances
The COVID-19 pandemic caused tectonic changes in the lives of many groups of population,
thus also of higher education students [44]. The world has been facing a great crisis due to the
pandemic spread of the novel coronavirus [6,30,40] and, as expected on the basis of previous
epidemics [9,96], students have specific worries (concerns) about their short- and long-term future,
too [97]. The results of our study revealed that, during the lockdown, students were (on a global level)
‘most of the time’ or ‘all of the time’ worrying about their professional career in the future (42.6%)
and studying issues, e.g. lectures, seminars, practical work (40.2%). They were least concerned about
traveling abroad (22.1%) and personal physical health (21.6%) as the latest is expected for that group
of population. The most worried appeared to be South American students who received the highest
shares in five of ten worries, e.g. worrying about future education (49.1%), family and relationship
(47.0%), studying issues, e.g. lectures, seminars, practical work (46.6%), personal mental health
(43.2%) and COVID-19 or similar pandemic crisis in the future (42.6%). African students were the
most worried among all respondents regarding three of ten worries, i.e. professional career in the
future (55.7%), personal finances (50.8%) and traveling abroad (30.1%). European students were most
concerned among all regarding leisure activities, e.g. sports and cultural activities, parties, hanging
out with friends, etc. (32.1%). Students from Asia, North America and Oceania didn’t express the
maximum level of any kind of worry. Selected sociodemographic factors influenced the personal
circumstances, i.e. worries in different ways (see Table 5). Female students were more concerned
about professional career, studying issues and future education than their male colleagues, part-time
students were more worried about personal finances and full-time students more about studying
issues. Undergraduate students worried more about future education and those, who were not able
to pay their overall study costs before the COVID-19 pandemic, worried more about all kinds of
personal circumstances (worries). Those who lost a job due to the pandemic, worried more about a
professional career in the future, personal finances and future education. The abovementioned
worries (see also Cao et al. [7], Elmer et al. [33], Sahu [44], and Odriozola-González et al. [49])
underscore the urgent need to understand these challenges and worries in order to design the proper
support measures for students [95] as soon, as efficient, as holistic, as systematic and as sustainable
as possible.

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

18 of 34

GLOBAL

Africa

Asia

Europe

North America

Oceania

South America

Professional
career
in the future
Personal finances

Future education

Studying issues
0%

20%

40%

60%

80%

100%

Figure 4. Students’ most frequently expressed personal worries during the COVID-19 pandemic
(% of worried students most of the time or all of the time).

3.1.8. Role of Institutions
As for exploring the role of different institutions (i.e. government, universities, banks and
hospitals), we asked students how satisfied they were with their responses in the time of COVID-19.
While the impact of different sociodemographic factors on satisfaction with institutions' role are
generally the same as in the case of most other aspects/elements (see Table 6), students were in general
by far most satisfied with the role of hospitals as two-thirds of all respondents are satisfied (or very
satisfied) with their response, especially in Sri Lanka with even 94.6% (see Figure 5 and Aristovnik et
al. [82]). In fact, satisfaction with hospitals is found as leading one on all continents, except in Oceania
(i.e. New Zealand), where satisfaction with government prevails with 90.7%. It is obvious that as
globally healthcare providers are working harder than ever to keep citizens safe and for that reason,
a starting point for providers to rebuild the nation’s (incl. students) satisfaction and trust in healthcare
[98]. Universities came in second with 47.2% of students showing satisfaction with their response. As
Oceania topped satisfaction with the universities` response (with 60%), followed by a tie between
North America and Europe (with around 53%), Africa significantly lags behind with only 29.2%.
Interestingly, students in Africa are generally more satisfied how banks responded to the crisis than
with universities and governments. On the other hand, students in South America showed extremely
low levels of satisfaction with the government (12.1%; Ecuador and Chile even with less than 8%)
and banks (16.8%; Chile with only 9.0%). Indeed, global student satisfaction with governments and
banks is generally relatively low with only 41.1% and 37.1% satisfied (or very satisfied), respectively.
That’s not surprising as most citizens (incl. students), in general, don’t trust their governments and
banks (see Eurofound [8]), even though both institutions have responded by offering extra support
to both citizens and businesses in the time of COVID-19 [44].
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Figure 5. Student satisfaction with the role of selected institutions during the COVID-19 pandemic
(% of satisfied or very satisfied students).

3.1.9. Measures of Institutions
As a response to the COVID-19 pandemic, many countries around the world have implemented
different emergency policy measures (see Nicola et al. [99]). The first wave of measures was firstly
aimed at protecting public health, while the second wave was intended to mitigate socio-economic
consequences of the COVID-19 crisis. On a global level, students emphasized the emergency support
for the vulnerable population (in South America and Europe) and childcare for workers
(predominantly in South America and Africa as the most important, while students from Asia and
Oceania did not perceive these measures as important (see Hashikawa et al. [100]). Moreover, the
measure of deferred student loan payments was also relatively high in terms of students’ perception
of the importance. This was related predominantly to students from South America (Chile) and North
America (the United States). Furthermore, other measures of institutions, mostly related to deferred
or reduced payments and financial assistance were also perceived as crucial during the COVID-19
pandemic. Measures related to taxes (see CIAT/IOTA/OECD [101]) (delayed payment and filing
deadline) were the most important in South America and Europe, while at least important were in
North America and Oceania. In terms of housing, freezing rents was the most highlighted in Europe
(Spain), while financial assistance and deferred mortgage or related payments in South America
(Chile). This is in line with the fact that some countries, especially Spain and South American
countries, had significantly adjusted their housing policy as a response to COVID-19 [102]. Finally,
the measure of free transport was perceived as at least important. Some of the sociodemographic
factors affect the students' perception on the importance selected measures in response to COVID-19
differently as explained in 3.1 (see Table 6). Namely, international students pointed out the
importance of financial assistance for renters significantly more than their counterparts, while status
and level of study are not significant determinants when it comes to measures of institutions.
Moreover, students who were not able to pay the overall cost of their study put forward the
importance of all selected measures. Interestingly, losing a job is not identified as a significant
determinant.

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

20 of 34

Table 6. Relationships between sociodemographic and geographic characteristics and aspects/elements of student’s life (Role of institutions and Measures of institutions).
Sociodemographic and geographic characteristics

Gender

Citizenship

Aspects/Elements

Male/
Female

Yes/No

Female***
(0.17)

No***
(0.39)

Status
Full-/
Parttime

Level of study
First/
Second/
Third

Full***
(0.18)

Second***
(0.30)
Second***
(0.15)
Second***
(0.14)
Second**
(0.17)

Field of study

Scholarship

Ability to pay

Lost job

Continent

Arts/Social/
Applied/Natural

Yes/No

Yes/No

Yes/No

AF/AS/EU/
NA/OC/SA

Yes***
(0.17)
Yes***
(0.23)
Yes***
(0.15)
Yes***
(0.18)

No***
(0.37)
No***
(0.28)
No***
(0.25)
No***
(0.20)

OC > EU > AS >
AF > NA > SA***
OC > EU > SA >
NA > AS > AF***
OC > AS > EU >
AF > NA > SA***
OC > EU > AS >
AF > NA > SA***

ROLE OF INSTITUTIONS
Satisfaction with institutions
Government
University
Banks
Hospitals

Female***
(0.11)
Female***
(0.10)

No***
(0.19)

Full**
(0.12)
Full***
(0.24)

Social ***
(0.31)
Social***
(0.24)
Social***
(0.17)
Social***
(0.21)

Yes***
(0.11)

MEASURES OF INSTITUTIONS
Importance of measures by institutions
Female***
Arts***
Yes***
No***
SA > NA > AF >
(0.14)
(0.22)
(0.11)
(0.20)
EU > AS > OC***
Female***
Arts*
Yes*
No***
SA > AF > NA >
Childcare for essential workers
(0.15)
(0.15)
(0.08)
(0.18)
EU > OC > AS***
Female***
No***
Arts***
Yes***
No***
OC > SA > AF >
Financial assistance for renters
(0.13)
(0.19)
(0.26)
(0.10)
(0.31)
EU > NA > AS***
Female***
Arts***
Yes***
No***
SA > NA > AF >
Deferred monthly payments
(0.13)
(0.15)
(0.13)
(0.21)
EU > AS > OC***
Note: Differences between top and bottom groups are in parentheses. Continent codes: AF-Africa; AS-Asia; EU-Europe; NA-North America; OC-Oceania; SA-South America. Significance: *p<0.05; **p<0.01;
***p<0.001. Statistically non-significant differences are not reported.
Emergency supports for vulnerable population
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3.1.10. Personal Reflections
In the final part of the extensive questionnaire we asked students to write down some general
views/words of their reflections on the COVID-19 pandemic. As shown from the word cloud
visualization (see Figure 6), the most commonly used terms were ‘people’, ‘covid’, ‘life, ‘time’ and
‘pandemic’ (the size of each word represents its frequency). We can also see, that the feedbacks from
the students were negative overall (e.g. ‘problem’, ‘hard’, ‘worried’, ‘dangerous’, ‘death’, ‘fear’),
however, they were also quite hopeful (e.g. ‘normal’, ‘hope’, ‘future‘, ‘positive’). Students also
exposed the importance of places (e.g. ‘home’, ‘work’, ‘country’), institutions (e.g. ’government’,
’university’), social groups (e.g. ‘family’, ‘friend’, ‘parent’) and social activities (e.g. ‘social’,
‘distancing’, ‘studying’, ‘learning’). In relation to academic life, they also highlighted terms ‘student’,
‘online’, ‘class’, ‘school’ and ‘education’. Not surprisingly, they used few COVID-19 closely related
words, such as ‘virus’, ‘health’, ‘mask’, ‘lockdown’ and ‘vaccine’. These findings are generally in a
line with some previous empirical surveys (see Wang and Zhao [40], Khattar et al. [103]).

Figure 6. Word cloud of students' reflections on the COVID-19 pandemic.

3.2. Regression Results
Ordinal logistic regression was used to empirically verify the influence of selected factors of
student’s life as well as the sociodemographic and geographic factors on students’ satisfaction with
the role of university during the COVID-19 pandemic (see Tables 2 - 6). Before parameter estimation,
two key assumptions of ordinal logistic regression were checked, namely the assumption of
proportional odds and the issue of multicollinearity. The test of the proportional odds assumption
was significant (p<0.001), meaning that the regression slopes do differ significantly across levels of
the dependent variable [104]. However, this test has been described as anti-conservative, meaning
that nearly always leads to the rejection of the proportional odds assumption [105], especially when
the number of explanatory variables is large [106] or the sample size is large [107,108]. Moreover,
multicollinearity was tested by examining correlations between explanatory variables (see Tables 2 6 and Figure A1 in the Appendix A). The simple correlation between the explanatory variables did
not indicate any strong linear relationship, suggesting that there was no issue of multicollinearity in
the data [104]. The severity of multicollinearity was additionally tested by multicollinearity
diagnostics with variance inflation factor (VIF) ranging between 1.0 and 1.7, which is considerably
below the threshold of 10, confirming the absence of multicollinearity [109]. Due to the listwise
deletion of missing values in ordinal logistic regression, 7,948 valid full students’ responses were
considered in the analysis. Assuming that data was missing at random, we proceed with the
parameter estimation. The statistics on the goodness of fit for the proposed empirical model proved
to be adequate as suggested by Nagelkerke R2 value of 0.386 [110]. The results of ordinal logistic
regression are presented in Table 7.
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Table 7. Ordinal logistic regression for factors influencing students’ satisfaction with the role of
university during the COVID-19 pandemic.
Dependent variable
B
SE
Wald
Sig.
OR
Satisfaction with university a
a
Recorded videos
0.176***
0.021
70.826
0.000
1.193
Information on exams a
0.252***
0.020
160.362
0.000
1.287
Teaching staff a
0.662***
0.026
639.421
0.000
1.939
PR (websites, social media information) a
0.492***
0.025
402.468
0.000
1.636
Bored a
-0.060**
0.019
10.132
0.001
0.941
Hopeful a
0.231***
0.021
125.165
0.000
1.260
Studying issues a
-0.045*
0.019
5.764
0.016
0.956
Gender b
0.074
0.045
2.725
0.099
1.077
Citizenship c
-0.019
0.091
0.045
0.832
0.981
Status d
0.016
0.070
0.052
0.819
1.016
Master’s degree e
0.034
0.064
0.273
0.601
1.034
Social sciences e
0.196***
0.045
19.282
0.000
1.217
Scholarship e
0.168***
0.046
13.224
0.000
1.183
Ability to pay e
0.190***
0.043
19.653
0.000
1.209
Africa e
0.144
0.117
1.517
0.218
1.155
Asia e
0.046
0.073
0.393
0.531
1.047
Europe e
0.149*
0.065
5.360
0.021
1.161
North America e
-0.094
0.086
1.215
0.270
0.910
Oceania e
-0.314
0.251
1.557
0.212
0.731
Note: B-regression coefficient; SE-standard error; OR-odds ratio. Measurement: a 5-point Likert scale ranging from 1 (lowest
value) to 5 (highest value); b 1-Male, 0-Female, c 1-Domestic, 0-Foreign; d 1-Full-time, 0-Part-time; e 1-Yes, 0-No. Significance:
*p<0.05; **p<0.01; ***p<0.001.

The results confirm that satisfaction with recorded videos as one of the most exposed forms of
online lectures has a positive effect on students’ satisfaction with the role of university during the
COVID-19 pandemic (B=0.176; OR=1.193; p<0.001). More specifically, a one unit (scale) increase in
students’ satisfaction with recorded videos leads to a 0.176 increase in the log-odds of being in a
higher level of overall satisfaction with university, while the other predictor variables in the model
are held constant. Equivalently, a one unit increase in satisfaction with recorded videos would
increase the probability of overall satisfaction with the university by 19.3%, while keeping other
variables in the model constant. Positive and significant influence can be observed also for
satisfaction with teaching support in terms of providing sufficient and adequate information on exams
or the procedure of examination in the times of crisis (B=0.252; OR=1.287; p<0.001), since one unit
increase in students’ satisfaction with the information on exams would lead to a 28.7% increase in
probability of being in a higher category of overall satisfaction with university, while keeping the
other predictor variables in the model constant.
During the COVID-19 pandemic, teaching and support staff have played a key role in
maintaining students’ satisfaction with the university, as established with the highest positive and
highly significant coefficients for satisfaction with teaching staff (B=0.662; OR=1.939; p<0.001) and PR
(websites, social media information) (B=0.492; OR=1.636; p<0.001). This implies that an increase of
satisfaction with the lecturers and public relations by one unit (while the other predictor variables in
the model are held constant) increases the probability of being in a higher level by 93.9% and 63.3%,
respectively.
Moreover, emotional life and selected personal circumstances have also been identified as
important drivers of students’ satisfaction with the role of university during the COVID-19 pandemic.
Namely, boredom has a negative impact (B=-0.060; OR=0.941; p=0.001), while hopefulness (B=0.231;
OR=1.260; p<0.000) is identified as a positive driver of students’ overall satisfaction with university.
Additionally, concerns about studying issues (lectures, seminars and practical work) were found to
have a negative and significant effect on students’ satisfaction with the role of university during the
COVID-19 pandemic (B=-0.045; OR=0.956; p=0.016).
As regards sociodemographic factors, the regression coefficients for gender, citizenship, status and
level of study were not statistically significant, implying that these predictors are not important
determinants of students’ satisfaction with the role of university during the COVID-19 pandemic.
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However, field of study has been proven to be an important determinant of students’ satisfaction
with university as the results suggest that students from social sciences (p<0.001) have a 21.7% greater
chance to attain a better overall satisfaction with university compared to their counterparts, keeping
other variables constant in the model. Moreover, the financial perspective was also proven as a crucial
driver of students’ satisfaction with university. As suggested by the results, students receiving a
scholarship (B=0.168; OR=1.183; p<0.001) and having higher ability to pay (B=0.190; OR=1.209; p<0.001)
have a greater chance to reach a higher level of overall satisfaction with university compared to
students with financial problems.
Finally, the geographical perspective was also found as important in explaining the variation in
the overall satisfaction of students with university, especially in the case of Europe for which positive
and significant coefficient was found (B=0.149; OR=1.161; p=0.021). More specifically, students from
Europe may have 16.1% higher chances to attain a better overall satisfaction with university compared
to students from other continents, keeping other variables constant in the model.
4. Discussion
While the world was facing the outbreak of COVID-19 pandemic, higher education institutions
were crucially affected at their core: the students. For them, the period is undoubtedly unprecedented
and very stressful as onsite classes were moved online, semesters were postponed, examinations
adjusted etc. Accordingly, there is an urgent need for in-depth studies about the impacts of the
pandemic crisis on student’s life worldwide. After performing an extensive overview of the state-ofthe-art literature, we can conclude that our paper presents the first large scale global survey among
students from different study perspectives since the COVID-19 outbreak. In our study, which was
conducted between 5 May and 15 June 2020, we attempted to illustrate what student life looked like
during the COVID-19 pandemic from academic, social, emotional, financial and other perspectives.
In this respect, the presented study offers a number of important and unique detailed insights into
student’s life during the lockdown period.
First, the students’ academic work and academic life aspects were studied. Due to the physical
closure of higher education institutions the majority of teaching and learning processes went online,
i.e. 86.7% of all respondents claimed that the onsite classes were cancelled and substituted with online
lectures in a form of real-time video conferences, sending presentations to students, video recordings
and written communication (forums and chats). The students were most satisfied with real-time
video conferences, video recordings and written communication with Oceania and Europe as global
frontrunners while developing countries (from Asia and Africa) significantly lagged behind. The
study of Kamarianos et al. [25] also confirmed that in a given situation, being a student (Generation
Z), thus digitally much more literate than previous generations, helped a lot to overcome the
difficulties of the transition from onsite to online learning. There was not much time to prepare in
order to reorganize the teaching and learning processes - this transition had to be quick and efficient
[44]. The results of our survey further demonstrates that on a global level, students were quite
satisfied with the organization of all three segments of pedagogical process - lectures,
tutorials/seminars and mentorships. When comparing the workload before the transition from onsite
to online, a bit less than a half of respondents reported that, in a new learning environment, their
workload was larger or significantly larger - the largest increases in the workload were reported in
Oceania and Europe and the smallest in Asia and Africa - both most probably due to the
underdeveloped internet network and lack of computer skills [15,44,47,64,84,88]. However, we
cannot assign all negative consequences to the development level of digital infrastructure and skills
in specific parts of the world, since studying isolated online at home can bring about many challenges,
e.g. lack of motivation and a need for higher self-discipline and self-initiative, which means that one
has to adapt his/her studying habits efficiently in order to minimize the stress and the feeling of work
overload [36,46,87]. Besides being satisfied with the support of teaching staff, the students, regardless
of the continent, were also satisfied with the university’s information from websites and social media
which indicates the importance of efficient communication from higher education management.
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As regards availability of infrastructure needed for efficient study at home, three quarters of
respondents had computers, where, not surprisingly, the students from advanced countries prevailed
(e.g. Oceania, North America and Europe). It is alarming that almost half of the respondents didn’t
have a quiet place to study and a third of them didn’t have regular access to printers, where the
African, Asian and South American students reported the lowest results. A good internet connection
as a key element for efficient online learning (see also Owusu-Fordjour et al. [15], Adnan and Anwar
[46], Baloran [47], Anifowoshe et al. [64], Ali [83], and Kapasia et al. [84]) was available to only 60%
of respondents (29% in Africa, and even the best ranked continent, i.e. Oceania, showed 71%).
Students were also asked about their confidence in computer skills, needed for efficient online study.
They expressed confidence in skills of using online communication platforms, browsing online
information and sharing digital content. But they were not confident in skills of applying advanced
settings to some software and programmes, as well as using online teaching platforms
(BigBlueButton, Moodle, Blackboard, GoToMeeting, etc.). The latest calls for an introduction of
intensive training before the start of forthcoming semesters in both hemispheres. These results further
confirm that there are large differences in the availability of digital equipment and the development
of computer skills between students from the developing and developed parts of the world
[15,64,88,111], and that even in the most advanced continents (in our case in Europe and Oceania)
students do not have equal opportunities to study online efficiently because of different living
conditions, domestic duties and other factors (see also UN [118]). In the above described segments of
student's academic work and life, sociodemographic factors appeared as important predictors of
satisfaction with and perception of specific segments. In general, as in the case of other student’s life
aspects, female, full-time students, studying at the second level, studying social sciences, having a
scholarship, without financial problems and not losing a students’ job due to the COVID-19 pandemic
appeared to be more satisfied and assessed the studied elements in a more positive way. Indeed,
empirical findings confirm that the undergraduate students and students with financial problems
(particularly from Africa and Asia) find it harder to cope with the pandemic’s consequences on their
academic work and lives.
The abovementioned quick and radical changes in teaching and learning processes brought
about significant consequences for students’ mental health, i.e. feeling specific emotions and worries.
When analyzing the emotions, felt by the students, they were frequently feeling bored, anxious and
frustrated, but also hopeful and joyful. The highest levels of anxiety were noticed in South America
(Brazil) and Oceania. As reported by Pather et al. [112], a higher level of anxiety of students from
southern hemisphere, e.g. from New Zealand and Australia (same in South America, e.g. Argentina,
Brazil), could be attributed to the fact that the beginning of the pandemic coincided with the
beginning of the academic year 2020, whereas the academic year on the northern hemisphere was
nearing the end, i.e. the students from the southern hemisphere were probably more worried about
the curriculum delivery and assessment for the entire study year, not only its finish. A similar ranking
of continents as for anxiety was found for frustration as the second most devastating emotion. On the
other hand, when analyzing positive emotions, North America appeared to be the continent with
most joyful students and Asia with most hopeful students. In order to protect student’s mental as
effectively as possible [7,33,39,95], governments, health professionals, higher education institutions,
students’ organizations and NGOs should collaborate intensively in the processes of designing timely
and efficient psychological and financial support services for students.
When studying at home, many of them being not only under a lockdown, but also in isolation
or even in a quarantine, students were (on a global level) ‘most of the time’ or ‘all of the time’
worrying about their professional career in the future and studying issues, e.g. lectures, seminars,
practical work. They were least concerned about traveling abroad and personal physical health,
which is expected for that group of population. The most concerned appeared to be South American
and African students, while students from Oceania and Europe seemed to lag behind (they are more
concerned about studying issues and leisure activities). The findings suggest that there are many
challenges lying ahead the current generations of students [7,42,44,49]. This means that the support
measures taken by the responsible stakeholders have to be implemented as soon as possible, being
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as systematic, as holistic and as sustainable as possible in order to enable physically, psychologically
and economically safe future of young generations.
Students’ mental health during the physical closure of public life heavily depended on a level of
change in usual daily routine and a social support they were receiving during that challenging period
of time [28,89,90]. During the months of closure students lived in very diverse environments and they
had to run their social life in a different way than they were used to. The results of the survey revealed
that students worldwide communicated online at least once a day with close family members (mainly
Asian and European students), someone they live with, e.g. roommate (mainly students from Oceania
and North America), or they used social networks (mainly students from South and North America).
By maintaining their social contacts students helped others and themselves keeping their mental
health in the unprecedented period of the first wave of the COVID-19 pandemic [7,89].
Besides the changes in social life students had to modify some other habits and daily routines,
especially those, connected with the risks of spreading the virus [30,31,47,90,91]. In our study they
reported about starting to wear a mask outside (87%) (mainly in South America, Asia and Europe),
washing hands (80%) (mainly in Africa) and avoiding crowds and large gatherings (78%)
(predominantly in Oceania and North America). They also had to avoid public transport, cancel
travel plans [28], work from home, avoid touching a face and started stocking up on essentials. As
digital natives they didn’t change much their habits regarding online shopping [93]. Students also
reported about not leaving home unnecessarily (mainly in South America, Oceania and Africa), not
shaking hands (mainly in North America) and not visiting family members or friends (in Asia). They
also contacted close persons, did their workout and offered help to people (see also Pan [30]). Last
but not least, besides many negative consequences, the pandemic brought also some opportunities
for students in their future work and behaviors e.g. acquiring digital skills faster [113], having time
to eat healthier, having time for doing sports, opportunity to do something good for people needing
help in the family or in neighborhood, and last but not least shopping and travelling less [44] and
therefore saving our planet from pollution [114].
When coping with the challenging situation students built their opinion about the role of
different institutions, linked with solving unprecedented situations (e.g. government, universities,
banks and hospitals). They reported that they were most satisfied with the role of hospitals, except
in Oceania, where (in New Zealand) the role of government prevailed probably also due its COVID19 elimination strategy [92]. The importance of health workers and satisfaction with their work in the
time of COVID-19 was also stressed by Nole [98]. Furthermore, students were satisfied also with the
response of universities (mainly in Oceania, North America and Europe – with more than 53%,
whereas Africa received only 29%). African students were even more satisfied with the responses of
banks compared to the responses of universities and governments. On a global level, a low students’
satisfaction with governments (not in a line with findings of Pan [30] and Baloran [47] and banks
reflects that young generations do not trust them although they were and are still providing some
measures, dedicated to alleviate the severe consequences of the COVID-19 pandemic [44]. In fact,
according to Aksoy et al. [115] the current epidemic can result in the further erosion of satisfaction
and trust in political leaders and institutions, and may leave behind a long-lasting political scar on
the current young generation. The selected sociodemographic factors influenced the satisfaction with
institutions in the same way as it was described as a general observation.
The governments, banks and universities introduced different support measures for their
citizens (see Cao et al. [7], Eurofound [8], and Yeo and Kim [116]), thus and also for students in order
to minimize their distress, specifically in socio-economic aspects of their lives, i.e. offering free public
transport, freezing rents, deferring students’ loan payments etc. Students from all over the world
reported about the importance of measures, such as the emergency support for the vulnerable
population (e.g. in South America and Europe), childcare for workers (e.g. in South America and
Africa), deferring student loan payments (e.g. in South and North America), deferring or reducing
payments and financial assistance. Interestingly, free public transport was perceived least important,
most probably, as people (incl. students) were asked to stay home during the first weeks of the
pandemic outbreak. Female students, arts students, students with scholarships and those with lower
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living standard assessed the mentioned measures as more important than other sociodemographic
groups. Logically, the international students emphasized the importance of financial assistance for
renters. When summarizing the above findings as a basis for decision-making about the work in the
forthcoming semester, it is important for the universities’ authorities that the majority of students
had a good opinion on the work done by their universities, as discovered also by Huckins et al. [42],
Goel et al. [111], and Misirlis et al. [117].
There is no doubt that the COVID-19 pandemic has tested the academic systems worldwide and
that universities had to rapidly change traditional forms of education to exclusive online education
[12]. Ordinal logistic regression results demonstrate that the students’ satisfaction with the role of
universities during COVID-19 has been significantly influenced by different academic, mental and
sociodemographic factors. Student who were more satisfied with the new form of education (e.g.
recorded videos as form of online lectures), with teaching support (e.g. by providing sufficient and
adequate information on exams or the procedure of examination in times of crisis) and university
public relations (e.g. by providing regular updates and information on websites and social media),
show greater satisfaction with the role of their university during the pandemic (see Sahu [44]). In
addition, the mental aspect had also an impact as less bored, more hopeful and students with less
concern about studying issues demonstrated greater satisfaction with the university measures (see
Händel et al. [36]). Not surprisingly, social science students, students with better financial conditions
(receiving scholarships and have higher ability to pay costs) and students from Europe appeared to
be more satisfied with the way their university coped with the pandemic situation.
According to the presented results of the global study, the COVID-19 crisis apparently strongly
impacted male students, part-time students, undergraduate students, applied sciences students, and
students with lower living standard (those not able to pay their costs, without a scholarship and those
who had lost their job due to the pandemic). The geographical differences in the results are alarming
especially for Africa and Asia [15,64,83,84] and can be understood as an important signal for
international, national and higher education authorities to appropriately respond with adequate
policy recommendations on different aspects of student’s life in order to minimize the gap in
students’ opportunities between the different parts of the world. Our findings confirm the concerns
of international institutions, such as the United Nations [118], which are emphasizing the importance
of efficient delivery of educational programs in order to avoid digital, social, economic and gender
inequalities. Policy makers on all levels should provide investments in digital literacy and
infrastructure, and education institutions should provide flexible delivery methods, digital platforms
and modernized curricula user-friendly to both students and teachers. All authorities, involved in
the higher education systems and wellbeing of students as an extremely important segment of
population, should prepare a set of proactive measures in the higher education arena in order to
ensure the proper support to students and their healthy development in these ever-changing
circumstances presented by the pandemic.
Several limitations of the present study should also be noted. First, the majority of aspects in the
questionnaire was in the form of students’ self-report. This kind of a process is usually complex and
requires both a recall and an insight, where a recall bias and social desirability bias may be caused by
the self-reported property of the research [90,96]. It is reasonable to assume that some students might
under/overestimate their satisfaction with and perception of the selected elements/aspects of their
lives during the COVID-19 pandemic. Second, from some countries/continents the responses were
low (e.g. New Zealand/Oceania) or quite limited (e.g. the U.S and Canada/North America) as one or
few countries from one continent made up most of the sample, while there were no participants from
other countries. As a result, these findings may be to some extent biased, therefore some caution
should be taken when generalizing the results to those countries/continents that were not included
in the sample. Third, the study was carried out at different stages of the COVID-19 pandemic in
specific countries/continents - it was more or less advanced in some regions than in others, with
different sizes of magnitude. Finally, as data collection was mainly implemented in May 2020 when
the pandemic declaration was still in force in most of the countries included in the sample, access to
the survey participants was relatively limited.
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Notwithstanding the above limitations, the findings of our global survey are of paramount
importance as there have been, so far, only few comparative studies performed analyzing the impacts
of the COVID-19 pandemic on different aspects on student’s life. Therefore, present study
importantly fills this gap and also demonstrates the avenues for future research, such as (1) focusing
further empirical analysis on each studied aspect/element of student’s life separately and more in
detail from different (comparative) perspectives at regional, national and/or institutional levels, and
(2) extending a similar survey to teaching staff and other employees at higher education institutions
by performing a global study on the impact of the COVID-19 pandemic on their professional and
private lives.
5. Conclusions
In a period of just a few months, the COVID-19 pandemic, caused by the novel coronavirus, has
radically transformed the lives of masses of people around the globe, including higher education
students. In this respect, this comprehensive global study provides systematic meaningful insights
into students' satisfaction and perception of different aspects of their life during the COVID-19
pandemic crisis, including their opinions about the near and far future. We found that teaching staff
and universities’ public relations offered students the most important support at university during
the pandemic. On the other hand, lack of computer skills and the perception of a relatively higher
workload prevented students from perceiving higher performance when adapting to the ‘new
normal’ with education from a distance. During the lockdown students primarily raised concern
about their future professional career and studying issues, and were mainly bored, anxious and
frustrated. They also changed some of their hygienic behaviors, such as regularly wearing masks and
washing hands, and daily routine habits, like leaving home and shaking hands. While the role of
hospitals and also universities appeared to be positive, governments and banks did not justify
students’ expectations during the pandemic.
Sociodemographic (and geographic) factors also played an important role in students'
perception of different aspect of academic work/life as empirical results suggest that the COVID-19
pandemic have, in general, more strongly affected males, part-time students, undergraduate
students, applied sciences students, students with lower living standards and students from less
developed regions (in Africa and Asia). Furthermore, in order to illuminate the factors that influence
students' satisfaction with the role of university during the pandemic ordinal logistic regression was
applied. The results demonstrate that more hopeful and less bored students, students who were more
satisfied with their academic work/life, social science students, students with better living standard
(with scholarship and/or ability to pay overall costs of study) and those who studied in Europe
showed greater satisfaction with the role and measures of university during the COVID-19 crisis.
These findings importantly address public and higher education authorities to closely collaborate
(together with other stakeholders) and urgently pay special attention to the vulnerable student
groups when resolving diverse, mostly negative, consequences of prolonged COVID-19 measures
worldwide.
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Appendix A

Figure A1. Spearman correlation heatmap. All correlation coefficients having absolute value of 0.03
or above are statically significant at 0.05 level (after Bonferroni p-value correction).

References
1.

2.

3.

4.

World Health Organization: Coronavirus disease (COVID-2019) situation reports. Available
online: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports.
(accessed on 15 June 2020)
World Health Organization: WHO Director-General's opening remarks at the media briefing on
COVID-19. Available online:
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-themedia-briefing-on-covid-19---11-march-2020 (accessed on 25 June 2020)
U.S. Department of Commerce, Bureau of Economic Analysis. Gross Domestic Product, 2nd
Quarter
2020
(Advance
Estimate)
and
Annual
Update.
Available
online:
https://www.bea.gov/data/gdp/gross-domestic-product (accessed 1 August 2020)
EUROSTAT. GDP Down by 12.1% in the Euro Area and by 11.9% in the EU. Available online:
https://ec.europa.eu/eurostat/documents/2995521/11156775/2-31072020-BP-EN.pdf/cbe7522cebfa-ef08-be60-b1c9d1bd385b (accessed on 31 July 2020)

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

29 of 34

5.
6.
7.

8.

9.
10.
11.

12.

13.

14.

15.

16.
17.
18.

19.
20.
21.

22.

23.

Goldman, R.D. Coronavirus disease 2019 in children: Surprising findings in the midst of a global
pandemic. Can. Fam. Physician 2020, 66(5), 332-334.
Mamun, M.A.; Mannoor, K.; Shirin, T.; Flora, M.S.; Qadri, F.; Ren, L.; Wang, J. A snapshot on
COVID-19: A review. Preprints 2020, 2020040526, 1-16. DOI: 10.20944/preprints202004.0526.v1
Cao, W.; Fang, Z.; Hou, G.; Han, M.; Xu, X.; Dong, J.; Zheng, J. The psychological impact of the
COVID-19 epidemic on college students in China. Psychiatry Res 2020, 287, 1-5. DOI:
10.1016/j.psychres.2020.112934
Eurofound: Living, working and COVID-19: First findings – April 2020. Available online:
https://www.eurofound.europa.eu/publications/report/2020/living-working-and-covid-19-firstfindings-april-2020 (accessed 15 June 2020)
Shi, K.; Fan, H.; Jia, J.; Li, W.; Song, Z.; Gao, J.; Hu, W. The risk perceptions of SARS and sociopsychological behaviors of urban people in China. Acta Psychologica Sinica 2003, 35, 546–554.
Rajkumar, R.P. COVID-19 and mental health: A review of the existing literature. Asian J Psychiatr
2020, 52, 102066. DOI: 10.1016/j.ajp.2020.102066
Mc Michael, A.J. Environmental and social influences on emerging infectious diseases: past,
present and future. Philos Trans R Soc Lond B Biol Sci 2004, 359, 1049-1058.
DOI:10.1098/rstb.2004.1480
Abelskamp, G.E; Santamarinam J.C. Academia During the COVID-19 Pandemic: A Study within
the Geo-Science and Engineering Field. Available online:
http://alertgeomaterials.eu/data/posts/Abelskamp_and_Santamarina_2020_Academia_During_
COVID19Pandemic.pdf (accessed on 15 June 2020)
Liu, J.J.; Bao, Y.; Huang, X.; Shi, J.; Lu, L. Mental health considerations for children quarantined
because of COVID-19. Lancet Child Adolesc Health 2020, 4, 347-349. DOI: 10.1016/S23524642(20)30096-1
Brooks, S.K.; Webster, R.K.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J.
The psychological impact of quarantine and how to reduce it: rapid review of the evidence. The
Lancet 2020, 395, 912-920. DOI: 0.1016/ S0140-6736(20)30460-8
Owusu-Fordjour, C.; Koomson, C.K.; Hanson, D. The impact of COVID-19 on learning - the
perspective of the Ghanaian student. European Journal of Education Studies 2020, 7, 1-14.
DOI:10.5281/zenodo.3753586
Our World in Data. Available online: https://ourworldindata.org/policy-responses-covid
(accessed 28 July 2020)
Aslam, F. COVID-19 and Importance of Social Distancing. Preprints 2020, 2020040078, 1-6.
DOI:10.20944/preprints202004.0078.v1
Honorato, E.; Machado, A.; Therense, M.; Martins, G.; Marangoni, V.; Lemos, S. Waves of Mental
Health Demands During the COVID-19 Pandemic. Preprints 2020, 2020050255, 1-11.
DOI:10.20944/preprints202005.0255.v1
Rose, S. Medical Student Education in the Time of COVID-19. JAMA 2020, 323(21), 2131-2132.
DOI:10.1001/jama.2020.5227
UNESCO. Covid-19 Impact on Education. Available online:
https://en.unesco.org/covid19/educationresponse (accessed on 28 July 2020)
Tormey, R.; Sarrade I.; Jermann, P. Online learning experience questionnaire. Teaching Support
and Center for Digital Education, EPFL. Available online:
https://www.epfl.ch/education/educational-initiatives/online-lecturing/ (accessed on 15 June
2020)
Statista1. Most important limitations of online education during the coronavirus (COVID-19)
pandemic in Romania in 2020. Available online:
https://www.statista.com/statistics/1115173/romania-limitations-of-online-education-duringcovid-19/ (accessed 28 July 2020)
Statista2. Share of higher education institutions ready to implement distance learning measures
for prevention of the coronavirus (COVID-19) in Russia in 2020. Available online:

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

30 of 34

24.

25.

26.
27.

28.
29.
30.
31.

32.

33.

34.
35.
36.

37.
38.

39.
40.
41.

42.

https://www.statista.com/statistics/1106140/russia-university-distance-learning-due-to-covid19/ (accessed 28 July 2020)
Bezerra, I.M.P. State of the art of nursing education and the challenges to use remote
technologies in the time of corona virus pandemic. J Hum Growth Dev 2020, 30, 1-7. DOI:
10.7322/jhgd.v30.10087
Kamarianos, I.; Adamopoulou, A.; Lambropoulos, H.; Stamelos, G. Towards and understanding
of university students’ response in times of pandemic crisis (COVID-19). European Journal of
Education Studies 2020, 7(7), 20-40. DOI:10.46827/ejes.v7i7.3149
Khan, I.A. Electronic Learning Management System: Relevance, Challenges and Preparedness.
Journal of Emerging Technologies and Innovative Research 2020, 7(5), 471-480.
Gonzalez, T.; de la Rubia, M.A.; Hincz, K.P.; Comas-Lopez, M.; Subirats, L.; Fort, S.; Sacha, G.M.
Influence of COVID-19 confinement in students performance in higher education.
arXiv:2004.09545.
Ma, H.; Miller, C. Trapped in a Double Bind: Chinese Overseas Student Anxiety during the
COVID-19 Pandemic. Health Communication 2020. DOI:10.1080/10410236.2020.1775439
Liu, X.; Liu, J.; Zhong, X. Psychological State of College Students During COVID-19 Epidemic.
Preprints with The Lancet 2020. vol, pp. DOI:10.2139/ssrn.3552814
Pan, H. A glimpse of university students’ family life amidst the COVID-19 virus. Journal of Loss
and Trauma 2020, 1-4. DOI:10.1080/15325024.2020.1750194
De Vos, J. The effect of COVID-19 and subsequent social distancing on travel behavior.
Transportation
Research
Interdisciplinary
Perspectives
2020,
5,
100121.
DOI:
10.1016/j.trip.2020.100121
Statista3. Impact of the COVID-19 pandemic on work and studies in Singapore as of March 2020.
Available online: https://www.statista.com/statistics/1112253/singapore-impact-on-jobs-andstudies-during-covid-19/ (accessed 28 July 2020)
Elmer, T.; Mepham, K.; Stadtfeld, C. Students under lockdown: Comparisons of students’ social
networks and mental health before and during the COVID-19 crisis in Switzerland. PLoS ONE
2020, 15(7), 1-22. DOI:10.1371/journal.pone.0236337
Perz, C.A.; Lang, B.A.; Harrington, R. Validation of the Fear of COVID-19 Scale in a US College
Sample. Int J Ment Health Addiction 2020. DOI:10.1007/s11469-020-00356-3
Di Renzo, L.; Gualtieri, P.; Pivari, F. et al. Eating habits and lifestyle changes during COVID-19
lockdown: an Italian survey. J Transl Med 2020, 18, 229. DOI: 10.1186/s12967-020-02399-5
Händel, M.; Stephan, M.; Gläser-Zikuda, M.; Kopp, B.; Bedenlier, S.; Ziegler, A. Digital readiness
and its effects on higher education student socio-emotional experiences in the context of COVID19 pandemic. Preprint PsyArXiv 2020. DOI: 10.31234/osf.io/b9pg7
Edelhauser, E.; Lupu-Dima, L. Is Romania Prepared for eLearning during the COVID-19
Pandemic? Sustainability 2020, 12(13), 5438. DOI: 10.3390/su12135438
Zimmermann, M.; Bledsoe, C.; Papa, A. The Impact of the COVID-19 Pandemic on College
Student Mental Health: A Longitudinal Examination of Risk and Protective Factors. PsyArXiv
Preprints 2020. DOI:10.31234/osf.io/2y7hu
Pragholapati, A. COVID-19 impact on students. OSF, 2020.DOI: 10.17605/OSF.IO/NUYJ9
Wang, C.; Zhao, H. The Impact of COVID-19 on Anxiety in Chinese University Students.
Frontiers in Psychology 2020, 11, 1168. DOI: 10.3389/fpsyg.2020.01168
Tang, W.; Hu, T.; Yang, L.; Xu, J. The role of alexithymia in the mental health problems of homequarantined university students during the COVID-19 pandemic in China. Pers Individ Dif 2020,
165, 110131. DOI: 10.1016/j.paid.2020.110131
Huckins, J.F.; DaSilva, A.W.; Wang, W.; Hedlund, E.; Rogers, C.; Nepal, S.K.; Wu, J.; Obuchi, M.;
Murphy, E.I.; Meyer, M.L.; Wagner, D.D.; Holtzheimer, P.E.; Wagner, D.D. Mental health and
behavior of college students during the early phases of the COVID-19 pandemic: Longitudinal
smartphone and ecological momentary assessment study. J Med Internet Res 2020, 22(6), e20185.
DOI:10.2196/20185

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

31 of 34

43. Kaparounaki, C.K.; Patsali, M.E.; Mousa, D.P.V.; Papadopoulou, E.V.; Papadopoulou, K.K.;
Fountoulakis, K.N. University students’ mental health amidst the COVID-19 quarantine in
Greece. Psychiatry Res 2020, 290, 113111. DOI: 10.1016/j.psychres.2020.113111
44. Sahu, P. Closure of universities due to Coronavirus Disease 2019 (COVID-19): impact on
education and mental health of students and academic staff. Cureus 2020, 12(4), e7541. DOI:
10.7759/cureus.7541
45. Kapasia, N.; Paul, P.; Roy, A.; Saha, J.; Zaveri, A.; Mallick, R.; Barman, B.; Das, P.; Chouhan, P.
(2020). Impact of lockdown on learning status of undergraduate and postgraduate students
during COVID-19 pandemic in West Bengal, India. Child Youth Serv Rev 2020, 105194. DOI:
10.1016/j.childyouth.2020.105194
46. Adnan, M.; Anwar, K. (2020). Online learning amid the COVID-19 pandemic: Students'
perspectives. Journal of Pedagogical Sociology and Psychology, 2(1). DOI:10.33902/JPSP. 2020261309
47. Baloran, E.T. Knowledge, Attitudes, Anxiety, and Coping Strategies of Students during COVID19 Pandemic. Journal of Loss and Trauma 2020, 1-8. DOI:10.1080/15325024.2020.1769300
48. Tran, T.; Hoang, A.-D.; Nguyen, Y.-C.; Nguyen, L.-C.; Ta, N.-T.; Pham, Q.-H.; Pham, C.-X.; Le,
Q.-A.; Dinh, V.-H.; Nguyen, T.-T. Toward Sustainable Learning during School Suspension:
Socioeconomic, Occupational Aspirations, and Learning Behavior of Vietnamese Students
during COVID-19. Sustainability 2020, 12(10), 4195. DOI: 10.3390/su12104195
49. Odriozola-González, P.; Planchuelo-Gómez, Á.; Irurtia, M.J.; de Luis-García, R. Psychological
effects of the COVID-19 outbreak and lockdown among students and workers of a Spanish
university. Psychiatry Res 2020, 290, 1-8. DOI: 10.1016/j.psychres.2020.113108
50. Nenko, Y.; Кybalna, N.; Snisarenko, Y. The COVID-19 Distance Learning: Insight from
Ukrainian students. Revista Brasileira de Educação do Campo 2020, 5, 1-19.
DOI:10.20873/uft.rbec.e8925
51. Duong, V.; Pham, P.; Yang, T.; Wang, Y.; Luo, J. The ivory tower lost: How college students
respond differently than the general public to the covid-19 pandemic. arXiv:2004.09968.
52. Calhoun, K.E.; Yale, L.A.; Whipple, M.E.; Allen, S.; Wood, D.E.; Tatum, R. The impact of COVID19 on medical student surgical education: implementing extreme pandemic response measures
in a widely distributed surgical clerkship experience. Am J Surg 2020, 220(1), 44–47. DOI:
10.1016/j.amjsurg.2020.04.024
53. Taghrir, M.H.; Borazjani, R.; Shiraly, R. COVID-19 and Iranian Medical Students; A Survey on
Their Related-Knowledge, Preventive Behaviors and Risk Perception. Arch Iran Med 2020, 23(4),
249-254. DOI: 10.34172/aim.2020.06
54. Carrillo, A.M.P. The Utility of Online Resources in Times of COVID-19: A Mexican Medical
Student Point of View. International Journal of Medical Students 2020, 8(1), 58-59.
DOI:10.5195/ijms.2020.502
55. Baticulon, R.E.; Alberto, N.R.; Baron, M.B.; Mabulay, R.E.; Rizada, L.G.; Sy, J.J.; Tiu, C.J.; Clarion,
C.A.; Reyes, J.C. Barriers to online learning in the time of COVID-19: A national survey of
medical students in the Philippines. Preprint medRxiv 2020. DOI: 10.1101/2020.07.16.20155747
56. Meo, S.A.; Abukhalaf, A.A.; Alomar, A.A.; Sattar, K.; Klonoff, D.C. COVID-19 Pandemic: Impact
of Quarantine on Medical Students’ Mental Wellbeing and Learning Behaviors. Pak J Med Sci
2020, 36(COVID19-S4), S43-S48. DOI: 10.12669/pjms.36.COVID19-S4.2809
57. Aker, S.; Mıdık, Ö. The Views of Medical Faculty Students in Turkey Concerning the COVID-19
Pandemic. Journal of Community Health 2020, 45(4), 684-688. DOI:10.1007/s10900-020-00841-9
58. Iyer, P.; Aziz, K.; Ojcius, D.M. Impact of COVID‐19 on dental education in the United States.
Journal of Dental Education 2020, 84(6), 718-722. DOI: 10.1002/jdd.12163
59. Lovrić, R.; Farčić, N.; Mikšić, Š.; Včev, A. Studying During the COVID-19 Pandemic: A
Qualitative Inductive Content Analysis of Nursing Students’ Perceptions and Experiences.
Education Sciences 2020, 10(7), 1-18. DOI:10.3390/educsci10070188
60. Swift, A.; Banks, L.; Baleswaran, A.; Cooke, N.; Little, C.; McGrath, L.; Meechan-Rogers, R.; Neve,
A.; Rees, H.; Tomlinson, A.; Williams, G. COVID‐19 and student nurses: A view from England.
Journal of Clinical Nursing 2020. DOI: 10.1111/jocn.15298

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

32 of 34

61. Savitsky, B.; Findling, Y.; Ereli, A.; Hendel, T. Anxiety and coping strategies among nursing
students during the covid-19 pandemic. Nurse Educ Pract 2020, 46, 102809. DOI:
10.1016/j.nepr.2020.102809
62. Morin, K.H. Nursing Education After COVID‐19: Same or Different? Journal of Clinical Nursing
2020. DOI: 10.1111/jocn.15322
63. Reznik, A.; Gritsenko, V.; Konstantinov, V.; Khamenka, N.; Isralowitz, R. COVID-19 Fear in
Eastern Europe: Validationof the Fear of COVID-19 Scale. Int J Ment Health Addiction 2020.
DOI:10.1007/s11469-020-00283-3
64. Anifowoshe, O.; Aborode, A.T., Ayodele, T.I.; Iretiayo, A.R.; David, O.O. Impact of COVID-19
on
Education
in
Sub-Saharan
Africa.
Preprints
2020,
2020070027.
DOI:10.20944/preprints202007.0027.v1
65. Fetzer, T.R.; Witte, M.; Hensel, L.; Jachimowicz, J.; Haushofer, J.; Ivchenko, A.; Caria, S.;
Reutskaja, E.; Roth, C.P.; Fiorin, S.; Gómez, M.; Kraft-Todd, G.; Götz, F.M.; Yoeli, E. Global
Behaviors and Perceptions at the Onset of the COVID-19 Pandemic. NBER Working Paper 27082,
May 2020. DOI:10.3386/w27082
66. European Students’ Union. How is your student life during the COVID-19 pandemic? Available
online:
https://www.esu-online.org/?news=how-is-your-student-life-during-the-covid-19pandemic-take-this-survey (accessed 28 April 2020)
67. Aristovnik, A.; Keržič, D.; Ravšelj, D.; Tomaževič, N.; Umek, L. A Global Student Survey
“Impacts of the Covid-19 Pandemic on Life of Higher Education Students”. Methodological
Framework
2020.
Available
online:
http://www.covidsoclab.org/wpcontent/uploads/2020/06/Covid19-Methodological-Framework-Cover-16062020-scaled.jpg
(accessed 2 August 2020)
68. Worldometers.
2020.
7
Continents.
Available
online: https://www.worldometers.info/geography/7-continents/ (accessed 19 June 2020)
69. Little, R.J.; Rubin, D.B. Statistical analysis with missing data (Vol. 793). John Wiley & Sons. 2019.
70. Eekhout, I.; de Boer, R.M.; Twisk, J.W., de Vet, H.C.; Heymans, M.W. Missing data: a systematic
review of how they are reported and handled. Epidemiology 2012, 23(5), 729-732.
DOI:10.1097/EDE.0b013e3182576cdb
71. Pigott, T.D. A review of methods for missing data. Educational research and evaluation 2001, 7(4),
353-383. DOI: 10.1076/edre.7.4.353.8937
72. Croasmun, J.T.; Ostrom, L. Using Likert-Type Scales in the Social Sciences. Journal of Adult
Education 2011, 40(1), 19-22.
73. McKinney, W. Python for data analysis: Data wrangling with Pandas, NumPy, and IPython. O'Reilly
Media, Inc. 2012.
74. Streiner, D.L.; Norman, G.R. Correction for multiple testing: is there a resolution? Chest 2011,
140(1), 16-18. DOI:10.1378/chest.11-0523
75. Seabold, S.; Perktold, J. Statsmodels: Econometric and statistical modeling with Python. In
Proceedings of the 9th Python in Science Conference (SciPy 2010), June 28 - July 3; Austin, Texas;
van der Walt, S., Millman, J., Eds.; 62-96.
76. Demšar, J., Curk, T., Erjavec, A., Gorup, Č., Hočevar, T., Milutinovič, M., ... & Štajdohar, M.
Orange: data mining toolbox in Python. The Journal of machine Learning research 2013, 14(1), 23492353.
77. Alemu, A.M.; Cordier, J. Factors influencing international student satisfaction in Korean
universities. International Journal of Educational Development 2017, 57, 54-64.
DOI:10.1016/J.IJEDUDEV.2017.08.006
78. Cohen, J.; Cohen, P.; West, S.G.; Aiken, L.S. Applied multiple regression/correlation analysis for the
behavioral sciences. Routledge. 2013.
79. Hunter, J.D. Matplotlib: A 2D graphics environment. Computing in science & engineering 2007,
9(3), 90-95. DOI: 10.1109/MCSE.2007.55
80. VanderPlas, J. Python data science handbook: Essential tools for working with data. O'Reilly Media,
Inc. 2016.

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

33 of 34

81. Aristovnik, A.; Keržič, D.; Ravšelj, D.; Tomaževič, N.; Umek, L. A Global Student Survey
“Impacts of the Covid-19 Pandemic on Life of Higher Education Students”. Infographics 2020.
Available online: http://www.covidsoclab.org/wp-content/uploads/2020/07/COVID-19-GlobalStudent-Survey-Infographic-Brochure.pdf (accessed 3 August 2020)
82. Aristovnik, A.; Keržič, D.; Ravšelj, D.; Tomaževič, N.; Umek, L. A Global Student Survey
“Impacts of the Covid-19 Pandemic on Life of Higher Education Students”. Global Database
2020.
Available
online:
http://www.covidsoclab.org/global-student-survey/globaldatabase/ (accessed 1 August 2020)
83. Ali, W. Online and Remote Learning in Higher Education Institutes: A Necessity in light of
COVID-19 Pandemic. Higher Education Studies 2020, 10(3), 16-25. DOI:10.5539/hes.v10n3p16
84. Kapasia, N.; Paul, P.; Roy, A.; Saha, J.; Zaveri, A.; Mallick, R.; Barman, B.; Das, P.; Chouhan, P.
(2020). Impact of lockdown on learning status of undergraduate and postgraduate students
during COVID-19 pandemic in West Bengal, India. Child Youth Serv Rev 2020, 105194. DOI:
10.1016/j.childyouth.2020.105194
85. Sun J. Multi-dimensional alignment between online instruction and course technology: A
learner-centered
perspective.
Comput
Educ
2016,
101,
102–114.
DOI:10.1016/j.compedu.2016.06.003
86. Wu, J.; Liu, W. An Empirical Investigation of the Critical Factors Affecting Students’ Satisfaction
in EFL Blended Learning. Journal of Language Teaching and Research, 2013, 4(1), 176–185.
DOI:10.4304/jltr.4.1.176-185
87. Bao, W. COVID-19 and online teaching in higher education: A case study of Peking University.
Hum Behav & Emerg Tech 2020, 1–3. DOI:10.1002/hbe2.191
88. Demuyakor, J. Coronavirus (COVID-19) and Online Learning in Higher Institutions of
Education: A Survey of the Perceptions of Ghanaian International Students in China. Online
Journal of Communication and Media Technologies 2020, 10(3), e202018. DOI:10.29333/ojcmt/8286
89. Zimet, G.D.; Dahlem, N.W.; Zimet, S.G.; Farley, G.K. The Multidimensional Scale of Perceived
Social Support. Journal of Personality Assessment 1988, 52(1), 30-41. DOI:
10.1207/s15327752jpa5201_2
90. Chen, X.; Ran, L.; Liu, Q.; Hu, Q.; Du, X.; Tan, X. Hand Hygiene, Mask-Wearing Behaviors and
Its Associated Factors during the COVID-19 Epidemic: A Cross-Sectional Study among Primary
School Students in Wuhan, China. Int. J. Environ. Res. Public Health 2020, 17(8), 2893. DOI:
10.3390/ijerph17082893
91. De Beliso, M.; Berning, J.M.; Carson, C.; Sevene, T.; Harris, C.; Adams, K.J., Walsh, J.; Climstein,
M. COVID-19: Beyond Washing Your Hands and Social Distancing. International Journal of
Science and Engineering Investigations 2020, 9(99), 1-4.
92. Baker, M.G.; Kvalsvig, A.; Verrall, A.J.; Wellington, N. New Zealand’s COVID-19 elimination
strategy. The Med J Aust 2020, [Preprint, 19 May 2020].
93. Watanabe, T.; Omori, Y. Online consumption during the covid-19 crisis: Evidence from Japan.
Covid Economics. Vetted and Real-Time Papers 2020, 32, 208-232.
94. Shuja, K.H.; Aqeel, M.; Jaffar, A.; Ahmed, A. COVID-19 Pandemic and Impending Global Mental
Health Implications. Psychiatr Danub 2020, 23, 32-35. DOI:10.24869/psyd.2020.32
95. Zhai, Y.; Du, X. Addressing collegiate mental health amid COVID-19 pandemic. Psychiatry
Research 2020, 288, 1-2. DOI: 10.1016/j.psychres.2020.113003
96. Kernan, W.D. Health-related impediments to learning among dental and oral surgery students.
J. Prev. Interv. Community 2019, 47(1), 32–44. DOI:10.1080/10852352.2018.1547307
97. Peng, L.; Zhang, J.; Li, M.; Li, P.; Zhang, Y.; Zuo, X.; Miao, Y.; Xu, Y. Negative life events and
mental health of chinese medical students: the effect of resilience, personality and social support.
Psychiatry Res 2012, 196(1), 138–141. DOI: 10.1016/j.psychres.2011.12.006
98. Nole, D. Covid-19: A pivotal moment for rebuilding trust in healthcare. MedCity News, 26 May
2020. Available online: https://medcitynews.com/2020/05/covid-19-a-pivotal-moment-forrebuilding-trust-in-healthcare (accessed 25 July 2020)

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 August 2020

doi:10.20944/preprints202008.0246.v1

34 of 34

99. Nicola, M.; Alsafi, Z.; Sohrabi, C.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, M.; Agha, R. The
socio-economic implications of the coronavirus pandemic (COVID-19): A review. International
journal of surgery 2020, 78, 185-193. DOI:10.1016/j.ijsu.2020.04.018
100. Hashikawa, A.; Sells, J.; DeJonge, P.; Alkon, A.; Martin, E.T.; Shope, T.R. Child Care in the Time
of COVID-19: A Period of Challenge and Opportunity. J Pediatr 2020, S0022-3476(20)30898-2.
DOI:10.1016/j.jpeds.2020.07.042
101. CIAT/IOTA/OECD. Tax Administration Responses to COVID-19: Measures Taken to Support
Taxpayers, OECD, Paris. 2020.
102. Kholodilin, K.A. Housing policies worldwide during coronavirus crisis: Challenges and
solutions. DIW focus 2, DIW Berlin, German Institute for Economic Research. 2020
103. Khattar, A.; Jain, P.R.; Quadri, S.M.K. Effects of the Disastrous Pandemic COVID 19 on Learning
Styles, Activities and Mental Health of Young Indian Students-A Machine Learning Approach.
In 2020 4th International Conference on Intelligent Computing and Control Systems (ICICCS), (pp.
1190-1195), Madurai, India. IEEE. DOI: 10.1109/ICICCS48265.2020.9120955.
104. Menard, S. Applied logistic regression analysis (Vol. 106). Sage. 2002
105. O'Connell, A. Logistic regression models for ordinal response variables. Thousand Oaks: Sage
publications. 2006.
106. Brant, R. Assessing proportionality in the proportional odds model for ordinal logistic
regression. Biometrics 1990, 46, 1171-1178.
107. Allison, P.D. Logistic regression using the SAS system: Theory and application. Cary, NC.: SAS
Institute. 1999.
108. Clogg, C.; Shihadeh, E. S. Statistical models for ordinal variables. Thousand Oaks, California: Sage
publications. 1994.
109. Alin, A. Multicollinearity. Wiley Interdisciplinary Reviews: Computational Statistics 2010, 2(3),
370-374. DOI:10.1002/wics.84
110. Nagelkerke, N.J. A note on a general definition of the coefficient of determination. Biometrika
1991, 78(3), 691-692.
111. Goel, N.; Haque, I.; Bhyan, S.J.; Jain, A.; Kumari, A.; Hamid, K.; Sreelakshmi, M.; Thomas, B.;
Chauhan, R. Impact of Covid-19 on Pharmacy Students in India. Preprints 2020, 2020070702.
DOI:10.20944/preprints202007.0702.v1
112. Pather, N.; Blyth, P.; Chapman, J.A.; Dayal, M.R.; Flack, N.A.; Fogg, Q.A.; ...Lazarus, M.D. Forced
Disruption of Anatomy Education in Australia and New Zealand: An Acute Response to the
Covid‐19 Pandemic. Anatomical sciences education 2020, 13(3), 284-300. DOI:10.1002/ase.1968
113. Burgess, S.; Sievertsen, H.H. Schools, skills, and learning: The impact of COVID-19 on education.
VoxEu. Org 2020. Available online: https://voxeu.org/article/impact-covid-19-education
(accessed 28 May 2020)
114. Muhammad, S.; Long, X.; Salman, M. COVID-19 pandemic and environmental pollution: a
blessing in disguise? Sci Total Environ 2020, 728, 138820. DOI:10.1016/j.scitotenv.2020.138820
115. Aksoy, C.G.; Eichengreen, B.; Saka, O. The political scar of epidemics. NBER Working Paper
27401, June 2020. DOI:10.3386/w27401
116. Yeo, E.-G.; Kim, S.-A. Emergency support Measures in response on COVID-19. Research in brief
2020, 2020-08, 1-8. Available online:
http://repository.kihasa.re.kr/bitstream/201002/35220/6/ResearchinBrief.2020.N054.pdf
(accessed 4 June 2020)
117. Misirlis, N; Zwaan ,M.H.; Weber, D. International students’ loneliness, depression and stress
levels in COVID-19 crisis. The role of social media and host university. arXiv:2005.12806.
118. UN. UN chief outlines ‘bold steps’ for education in the face of COVID-19 disruption. 4 August
2020. Available online: https://news.un.org/en/story/2020/08/1069442 (6 August 2020)

