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Evolution of the Perceived Impact of the Pandemic on
University Students

Danielle Morin* and Sara Hossaini

Abstract—The Coronavirus pandemic has taken the world
hostage. All aspects of society have been affected, including the
education system with the closure of universities and the
adoption of abrupt measures to continue offering university
programs virtually. Unexpectedly, the difficult situation has
continued until at least December 2021. This paper studies the
evolution of the perceived impact of the pandemic on students
over four semesters, from Winter 2020 to Fall 2021. A survey
conducted at the end of each semester captured the evolution of
the impact felt by students. Using Text Mining and Sentiment
Analysis, per semester, per gender and per age category, the
progression of certain sentiments was identified. The study
reveals that the professor’s attitude and support was a key
element at the beginning of the pandemic and for many, it has
been a good learning experience overall. The loss of direct/in
person communication has been strongly felt and it got worse as
time progresses. The level of negative comments seems to
decrease over time for Female students, while for Male students,
it tends to increase. Students from different age groups also
reacted differently. Students in the most prevalent age group
from age 25 to 30 show at first a decline in the proportion of
negative comments followed by an increase, while older
students from the 30 to 35 age group have a steady decrease of
negativity.

Index Terms—Pandemic, online teaching, face-to-face
teaching, text mining, sentiment analysis

. INTRODUCTION

The pandemic that has taken the world hostage for the last
two years, had many impacts on the different aspect of our
lives. People have reacted differently, the health care system
has seen the load of patients, sick with the Coronavirus
reached new limits, many residents of the senior homes did
not survive the decease, and families could not see each other
for long periods of time to prevent the spread of the virus.

Curfews were introduced, cinemas, restaurants and places
of worship were closed, which resulted in strong feelings of
isolation, loneliness, lack of motivation, financial stress to
name just a few. Everybody has a sad story to recall. Many
research papers have been written on the impact of the
pandemic on the global economy, the socio-economic of the
labor market, the food supply chains to mentioned just a
few [1-3].

In the field of education, in universities in particular,
campuses were closed and all the teaching that was done in
class, reverted to online teaching during the month of March
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2020. Overnight, instructors had to learn to use the online
technology, which was for most of them, a first experience.
Within a few days, teaching and learning took a new
dimension and from their homes, professors started to teach
students who were also in their homes. Assignments, exams,
tutorials, and all other learning activities became virtual.
Long hours in front of a computer screen, became the new
normal for both professors and students. Several research
studies have investigated the impact of the sudden change in
university education, mainly through the use of
questionnaires [4-17].

The research [13] concluded that in general, the average
levels of anxiety tend to decrease when the in-class pedagogy
was completely changed to online. This might not be the case
in all academic fields, but in some quantitative areas, there
was a new feeling of being in control that could be attributed
to the additional support and the additional resources and
learning activities that were introduced to offset the sudden
closure of campuses. While professors are concerned with
students” motivation and memory development, online
delivery seems to have failed in that area, and other research
found that that there is neither improvement, not deterioration
in performance [7, 8].

The focus of this research is to study the prolonged impact
of the pandemic on students. From the beginning of the
pandemic when campuses closed abruptly during the Winter
2020 semester to only offer online delivery of courses to
completely virtual teaching for three semesters in a row: Fall
2020, Winter 2021 and Fall 2021, this unusual situation has
certainly affected many aspects of students’ life. Using an
open-ended question analyzed with text-mining and
sentiment methodology, this paper will assess the gradual
impact of the pandemic.

Il. METHODOLOGY

A. The Semesters

Four academic semesters are considered for this research:
Winter 2020 (January to April 2020), Fall 2020 (September
to December 2020), Winter 2021 (January to April 2021),
and Fall 2021 (September to December 2021). The Winter
2020 semester started as a normal in-class semester with
face-to-face classroom teaching, in person office hours with
the professor and tutor, complemented with several YouTube
videos and other learning tools on the Moodle platform.
However, after the 9th week, the course abruptly was
switched to online with little or no experience from the
professor. Zoom was used to teach synchronously and/or
asynchronously and the course continued to be supported on
the Moodle platform with office hours, exams and tutorials
online.
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B. The Course

A first course in a master of business administration (MBA)
program at a Canadian university was selected. This course is
a mandatory managerial analytics course offered in the fall
and winter semesters of each year. Most sections of the
course were thought by the same instructor. The quantitative
nature of the course is sometimes a source of concern for
students from non-quantitative academic background.

C. The Questionnaire

Portions of a survey instrument [17] is utilized to collect
data at the end of each semester. The questionnaire contains
several parts, but only two were used for this research. The
first part is about demographics such as gender and age
categories and the second part is an open-ended question
concerning the impact of the pandemic: How did the
pandemic affect you? Since the coronavirus situation has
continued much longer than expected, for two years, surveys
conducted at the end of each semester can give a picture of
the evolution of students’ perceptions of its impact. Data
collected is analyzed using Text mining techniques and
Sentiment analysis of the comments to study the evolution of
the perceived impact of the pandemic.

D. Text Mining and Sentiment Analysis

The highest growing data available in the world is text
being produced every second of every day in different forms
such as a twit, comment, message, or feedback over different
platforms available to consumers and users. Mining this
wealth of unstructured data and preparing it for analysis is the
next step in data mining.

Text Mining is the process of transforming unstructured
text data into structured format to identify and extract hidden
trends, patterns and relationships contained within the text
data. Text mining solutions and natural language processing
(NLP) techniques help us with this transformation. Natural
language processing (NLP) refers to different computational
techniques and solutions that analyze and comprehend or
represent naturally occurring texts and human language. The
raw data input could be text, spoken (by adding a system for
speech recognition) or written language. NLP can be used to
produce a database or summaries of data, or to sustain a live
interchange with a user as part of an interface [18].

NLP was introduced around 1950s as the juncture of
artificial intelligence and linguistics sciences. Computer
translation was the first use of computer to understand natural
language [19]. With time, NLP has changed. At present, NLP
derives from several, various fields such as computer science,
artificial intelligence, linguistics, and data science. NLP
follows certain steps to analyze sentence structure and
grammar such as Tokenization, Text Categorization,
Sentiment Analysis and Performing Sentiment Analysis
using Text Categorization.

In this paper, responses to an open-ended question provide
the researcher with a wealth of information that cannot be
analysed with conventional statistical methods. Since there
are no suggested features of the learning process for the
students to comment on, answers can reveal new aspects and
feelings of the pandemic on their academic life that were not
anticipated. The use of text mining to analyze respondents’
comments allows this opportunity. The open source
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programming language Python is utilized for the analysis.
The Sentiment Analysis is then used to analyze each piece of
text to determine the sentiment behind it, as positive, negative
or neutral. It makes it possible to study the evolution of
positive, negative or neutral sentiments across gender, age
groups and semesters.

E. Python and NLTK

One of Python packages that contains several NLP
algorithms is NLTK (Natural Language Toolkit), which
includes tokenization, part-of-speech tagging, stemming,
topic classification and sentiment analysis.

For this analysis, NLTK is used for tokenization which is
the process of breaking down the students’ comment into
smaller portions and multiple units of opinion to help the
algorithm to understand the human language better. The text
categorization modeling which a is supervised machine
learning method to analyze text data and categorize them is
utilized. This step follows a predefined set of categories that
will help with categorization modeling of our text data. It
provides a structure for the unstructured textual data.

Sentiment analysis is run on tokenized data to have a
complete representation of multiple sentiments that can exist
within one single comment. The process is based on machine
learning approach which utilizes a predefined set of text data
that are labeled as positive, negative, or neutral to train the
model. The trained model is then run on our existing dataset
to get the sentiment categories on the students’ comments.

1. RESULTS

A. Demographics

Table | shows the number of students who completed the
survey taken at the end of each of the four semesters of
interest resulting in 49 respondents in the Winter 2020
semester, 46 in the Fall 2020 semester, 63 respondents in the
Winter 2021 semester and 62 in the Fall 2021 semester of
which 37%, 37%, 32% and 26% are female respondents.

TABLE I: ENROLLMENT PER SEMESTER AND GENDER

Semesters Students Female Male

Winter 2020 49 18(37%) 31(63%)
Fall 2020 46 17(37%) 29(63%)
Winter 2021 63 20(32%) 43(68%)
Fall 2021 62 16(26%) 46(74%)

After the Winter 2020 semester, several students started
their MBA program from their home country entirely
virtually. In the Winter 2021 and Fall 2021, in spite of the
pandemic not being over, enrollment went up, perhaps as a
sign that the world is adapting to the new reality. Even though
the total number of students increases for the last two
semesters, the percentage of female students does not show
that increase.

Table 11 shows the age distribution of students per semester.
We note that the most frequent age category is 25-30 which
corresponds to “25 to less than 30”. In the fall semesters, we
also observe higher proportions of students in the 35-40 that
is “35 to less than 40” than in the winter semesters. Overall,
students are slightly older on average by one or two years in
the fall semesters.
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TABLE Il: STUDENT’S AGE CATEGORIES PER SEMESTER

Semesters 20-25 25-30 30-35 35-40 40+
Winter 2020 0% 55% 32% 7% 6%
Fall 2020 0% 48% 30% 15% 7%
Winter 2021 5% 51% 33% 8% 3%
Fall 2021 5% 52% 23% 18% 3%

B. Text Mining Analysis

Text analysis was performed on the comments written by
students to answer the following question: How did the
pandemic affect you? Text analysis is conducted in following
four steps:

1) The first step is to break down students’ comments into
multiple opinion units since one comment can contain
various opinions on different subjects. There is no list
proposed to respondents. This step allows a better

understanding of the opinion and form a basis for analysis.

The comments of a respondent can refer to different
aspects of the perceived impact of the pandemic.

2) The second step is to group similar opinion units into
categories, about 27 categories have been identified to
build the categorization model.

3) The third step is to finalize a list of categories presented in
alphabetical order in Table I1I.

TABLE Ill: CATEGORIES OF OPINION

Additional Stress Lack/loss of motivation
Additional time to study Loss of direct/in person
Additional workload communication
Decreased performance Loss of in class learning
Different Time Zones Loss of interest/enthusiasm
Difficult to perform in Lost track of time

personal space No Impact
Difficult to focus Personal/family issues
Difficult to handle Professor’s support

assignments/project TA availability & support
Feeling uneasy Technical/Software Issues
Good Learning Experience Time/Work Issue
Increased Anxiety Uncategorized
Lack of Structure Weak Quantitative Background

4) The fourth step consists in a Sentiment Analysis on units
of opinion. The Sentiment analysis is also used to sort the
opinion units as Negative, Positive or Neutral avoiding
the situation where different positive and negative
sentiments could cancel out each other.

C. Sentiments Analysis per Semester

Table IV presents the results of the Sentiment Analysis
after categorizing each unit of opinion as Negative, Positive
or Neutral. For each semester, the frequency of the
sentiments is presented.

TABLE IV: SENTIMENT ANALYSIS PER SEMESTER

Sentiment Negative Neutral Positive Total
Winter 2020 90(56%)  33(20%)  39(24%) 162
Fall 2020 54(46%)  32(27%)  31(26%) 117
Winter 2021 56(51%)  23(21%)  30(28%) 109
Fall 2021 63(50%)  33(26%)  31(24%) 127

We note than the total number of comments for each
semester exceed the number of students who answered the
questionnaire. The reason is that most respondents have
written multiple comments touching on different aspects of
their feelings.

Table IV also shows that at the beginning of pandemic
(Winter 2020), the negative sentiment is dominant with 56%
which decreases to 46% in the next term (Fall 2020). During
the next two semesters (Winter 2021 and Fall 2021), it
increases but remains stable (51% and 50%). The negative
sentiments form the most frequent group and are maintained
throughout the four semesters under study. This can be due to
the new variants of virus and reimplementation of sanitary
restrictions causing a feeling of discouragement.

D. Sentiments Analysis per Gender

The results of the sentiment analysis is also performed by
gender for each semester and combining all four semesters, is
presented in Table V. Even though there are fewer Female
students compared to Male students, reviews by Female
students show more negative sentiments. For Female
students, 55% of their comments overall could be considered
Negative, while it is lower for Male students at 49%. The
proportion of positive comments for Males, 27% is higher
than that for Females at 22%. Overall, it seems that Male
students were more optimistic during the pandemic.

TABLE V: SENTIMENT ANALYSIS PER GENDER

Semester Gender  Negative Neutral Positive
i Female  35(65%) 11 (20%) 8 (15%)
Wwinter2020 -\ rle 55(5106) 22 (20%) 31 (29%)
Female 9 0 0
— 19 (54%) 7 (20%) 9 (26%)
Male 35(43%)  25(30%) 22 (27%)
Female 9 0 1)
Winter 2021 17 (55%) 6 (19%) 8 (26%)
Male 39 (50%) 17 (22%) 22 (28%)
Female () 0 0
Fall 2021 10 (37%) 9 (33%) 8 (30%)
Male 53 (53%) 24 (24%) 23 (23%)
Female 81(55%) 33(22% 33(22%)
Overall Male 182(49%)  88(24%) 98(27%)
Total 263(51%)  121(24%)  131(25%)

We can also observe in Table V that the proportion of
positive comments for Female respondents gradually
increases over time from 15%, 26%, 26% and 30%. This is
not the case for male respondents with the proportion of
positive comments tends to decrease over time as follows:
29%, 27%, 28% and 23%. This could be interpreted as the
higher adaptability of Female respondents.

100%

80%

Y

60%

40%
20%

0%

Female Male Female Male Female Male Female Male

Winter 2020 Fall 2020 Winter 2021 Fall 2021

M Negative ONeutral B Positive
Fig. 1. Sentiment analysis over time.

Fig. 1 illustrates graphically the evolution of the
sentiments by gender over time. The sentiments seem to
evolve over time, as if students learned to live with this new
reality. There are still negative feelings, but they are not as
strong. Male and Female students do not have the same level
of positive/negative sentiments. Fig. 1 shows this difference.
There is a downward trend in the proportion of negative
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comments for Female respondents (upper line), with an
upward trend for proportion of positive comments while a
different pattern is observed for Male respondents, with a
decrease and then an increase (lower line) in negative
comments and a decrease in positive comments. Male and
Female respondents seem to assess the impact of the
pandemic differently

E. Sentiments Analysis per Age Category

A sentiment analysis is performed considering the age
categories. The five age categories are labeled as A1, A2, A3,
A4 and A5 in Table VI. The most frequent age group of
students is 25 to 30-year-old (A2). This age group has 52%
negative sentiment in total, across four semesters as indicated
in Table VI and has a 50% or higher rate of negative
sentiments in each of the four semesters. The proportion of
negative comments for that age category, had a slight
decrease in Fall 2020 semester to increase afterward. The
corresponding proportion of positive sentiments had its
lowest level in the fourth semester of the pandemic. This
could be an indication of Zoom fatigue and loss of hope.

TABLE VI: SENTIMENT ANALYSIS PER AGE CATEGORY OVER
FOUR SEMESTERS AND OVERALL

Semester Age  Negative Neutral Positive
Al 0 (0%) 2 (100%) 0 (0%)
A2 41 (50%) 18 (22%) 23 (28%)
Winter 2020 | A3 38 (58%) 12 (18%) 15 (23%)
A4 8 (100%) 0 (0%) 0 (0%)
A5 3 (60%) 1 (20%) 1 (20%)
Al 0 (0%) 0 (0%) 0 (0%)
A2 24 (56%) 9(21%) 10 (23%)
Fall 2020 A3 18 (40%) 12 (27%) 15 (33%)
A4 11 (46%) 9 (38%) 4 (17%)
A5 1 (20%) 2 (40%) 2 (40%)
Al 3 (75%) 1 (25%) 0 (0%)
A2 27 (50%) 10 (19%) 17 (31%)
Winter 2021 | A3 17 (55%) 8 (26%) 6 (19%)
A4 3 (43%) 2 (29%) 2 (29%)
A5 6 (46%) 2 (15%) 5 (38%)
Al 6 (86%) 1 (14%) 0 (0%)
A2 35(53%) 20 (30%) 11 (17%)
Eall 2021 A3 9 (36%) 4 (16%) 12 (48%)
A4 10 (38%) 8 (31%) 8 (31%)
A5 3 (100%) 0 (0%) 0 (0%)
Al 9(69%) 4(31%) 0(0%)
A2 127(52%)  57(23%)  61(25%)
A3 82(49%) 36(22%)  48(29%)
Overall A4 32(49%)  19(29%)  14(22%)
A5 13(50%) 5(19%) 8(31%)
Total  263(51%)  121(24%) 131(25%)

The second most frequent age group 30-to-35 (A3) shows
a high level of proportions of negative comments (58% and
55%) for the Winter semesters (Winter 2020 and Winter 2021)
and a decrease of proportions of negative comments (40%
and 36%) for the Fall semesters (Fall 2020 and Fall 2021).
The proportion of positive comments reached a maximum
(48%) in Fall 2021 semester
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The 35 to 40 age group (A4) shows an increase in
proportion of positive comments from 0% in Winter 2020 to
31% in Fall 2021 semester. The age group with highest
proportion of positive sentiments in total, is the older age
group of 40 or more (A5). But since there are fewer students
in this age group, we will not extrapolate from this result.

Fig. 2 visually summarizes the proportions of positive and
negative comments per age categories and semesters.
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%
B

12.-. M m ﬁﬁﬁﬂ ﬁlﬁﬁl‘m m

Al A2 A3 A4 A5 Al A2 A3 A4 AS Al AZ A3 A4 AS Al A2 A3 A4 AS

NN

Winter 2020 Fall 2020 Winter 2021 Fall 2021

M Negative [ONeutral EPositive
Fig. 2. Sentiment analysis by age and semester.

F. Categorization Models with Sentiments

After having broken down each respondent’s comment
into units of opinion on different aspects of their experience
during the pandemic, categories of opinions were identified
in Table Ill. A Sentiment Analysis on the opinion units is
performed to sort them as Negative, Positive or Neutral.
Tables 1V, V and VI present the sentiments by semester, by
gender and by age category. Table VII presents the most
frequent negative and positive categories of opinion per
semester called the categorization models per semester. It
allows the researcher to identify their evolution over time.

The common POSITIVE categories that show up more
frequently are:

e Professor’s support (3 semesters)
e Good Learning Experience (4 semesters)
e Additional Time to study (3 semesters)

In Winter 2020, when decisions were made to close
campuses, and in consequence, teaching and learning went
from in-class to completely online, results in Table V11 shows
that the most important element in the successful transition
was the Professor’s support. It seems to be a key element to
help students deal with the abrupt transition. Overtime,
results show that it turned out to be a “Good Learning
Experience” for many students, as indicated by the presence
of this category in all four semesters. The third category
“Additional Time to study” is also very popular among
positive comments. It is understandable that not having to
commute to campus, has freed some time in a day and gave
more time to study. It seems that respondents only
appreciated this benefit starting in the second semester of the
pandemic.

The common negative categories that show up more
frequently are:

e Loss of direct/in person communication (4 semesters)

e Difficult to focus (3 semesters)

e Difficult to perform in personal space / to handle
assignments and assignments (3 semesters)

e Different time zones (2 semesters)
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TABLE VII: CATEGORIZATION MODELS PER SEMESTERS

Winter 2020

Fall 2020

Winter 2021

Fall 2021

Positive Sentiments

Professor’s support (15)
Good Learning Experience (11)

Good Learning Experience (14)
Additional time to study (6)

Good Learning Experience (14)
Additional time to study (6)
Professor’s support (3)

Good Learning Experience (15)
Additional time to study (9)
Professor’s support (2)

Negative Sentiments

Difficult to focus (10)
Technical/Software Issues (9)
Difficult to perform in personal

Loss of direct/in person
communication (8)
Difficult to focus (8)
Additional workload (5)

space (9)

Personal/family issues (8)
Loss of direct/in person
communication (7)

Difficult to perform in personal
space (5)

Different Time Zones (9)
Feeling uneasy (9)

Loss of direct/in person
communication (7)

Loss of direct/in person
communication (21)
Difficult to focus (10)
Difficult to handle

assignments/project (10)
Different Time Zones (5)

The “Loss of direct/in person communication” is a
common negative category and got worst overtime,
especially in the Fall 2021 when many people experienced
Zoom fatigue and felling of isolation. With travel restrictions
impacting semesters from Fall 2020, coming to Canada
became impossible and students had to take classes from their
home country in different time zones resulting in attending
classes and writing quizzes late at night or during the night.
The difficulty to focus and the challenge of different time
zones were also major challenges for students.

Categories “Difficult to perform in personal space” and
“Difficult to handle assignments/project” which refer to
academic performance in online and virtual environment
show up in 3 semesters with negative sentiment associated
with them. This reflects the worries and perception of
students that learning and academic performance occur more
easily in non-virtual environment and with face-to-face
meetings. Many students did not have a quiet space to study
and work which aggravated the situation.

The common neutral category that shows up every
semester is that several respondents indicated that the
pandemic has had no significant impact on their learning
experience.

IV. CONCLUSIONS

With the use of text mining and sentiment analysis, we
could uncover the evolution of the perceived impact of the
pandemic on students. These perceptions evolve over time
and differ according to gender and age categories. One of the
most important factor that contributed positively to this
experience is the professor’s attitude and support. It seems
that professors had a major role to play in this difficult period
especially in the first semester of the pandemic. Although not
easy to turn around and change the pedagogy from in-class to
online teaching, respondents appreciated the leadership and
hard work of the instructors to support them. This seems to
have contributed to students’ feeling that they were provided

with a good learning experience. It would have been
interesting to replicate this study among different groups of
students and different professors. From the second semester
of the pandemic (Fall 2020), students started to appreciate
having more time to study by not having to commute and
working from home. Although this came up as a positive
aspect, there were also challenges such as the difficulty to
focus and lack of a quiet space to study, which were
identified in the negative category.

The loss of direct/in person communication has been
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strongly felt in all four semesters of the pandemic and it got
worse in the Fall 2021 semester, which could be due to the
Zoom fatigue and feeling of isolation and loneliness. The
difficulty to focus and studying under different time zones,
are common negative factors experienced by students.
However, it is to be noted that several respondents did not
feel significant impact on their academic experience.

The levels of negativity as indicated by the frequency of
negative comments seem to decrease over time for Female
respondents as if they have learned to live with the situation,
while for Male students, this level increased over time.
Female respondents show an increase in the level of positive
comments while Male respondents exhibit a decline.
However overall Male students have higher positivity level.

Respondents from different age categories react differently
over time. Students in the most prevalent age group from 25
to 30, show at first a decline in the proportion of negative
comments followed by an increase, which could be an
indication of tiredness of the situation. The corresponding
proportion of positive sentiments has its lowest level in the
fourth semester of the pandemic.

Older students in the 30 to 35 age category, exhibit higher
levels of negativity in the Winter semesters as compared to
the Fall semesters. It seems that longer and colder nights of
the Winter semesters added to the challenges of the pandemic.
The highest level of positivity for this age category can be
observed in the Fall 2021 semester. .

In conclusion, the collection of comments over the four
semesters of the pandemic helps understand the impact of the
instructors, the difference between Male and Female
perceptions and the age categories. Instructors should keep in
mind that Winter semesters tend to be more challenging for
students especially in times of pandemic. It would be very
interesting to have collected similar data in different courses
taught by different instructors.
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