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Abstract: The COVID-19 pandemic, since its beginning in December 2019, has altered every aspect
of human life. In Vietnam, the pandemic is in its fourth peak and is the most serious so far, putting
Vietnam in the list of top 30 countries with the highest daily cases. In this paper, we wish to identify
the magnitude of its impact on college students in Vietnam. As far as we’re concerned, college
students belong to the most affected groups in the population, especially in big cities that have been
hitting hard by the virus. We conducted an online survey from 31 May 2021 to 9 June 2021, asking
students from four representative regions in Vietnam to describe how the pandemic has changed
their lifestyle and studying environment, as well as their awareness, compliance, and psychological
state. The collected answers were processed to eliminate unreliable ones then prepared for sentiment
analysis. To analyze the relationship among the variables, we performed a variety of statistical
tests, including Shapiro–Wilk, Mc Nemar, Mann–Whitney–Wilcoxon, Kruskal–Wallis, and Pearson’s
Chi-square tests. Among 1875 students who participated, many did not embrace online education. A
total of 64.53% of them refused to think that online education would be the upcoming trend. During
the pandemic, nearly one quarter of students were in a negative mood. About the same number
showed signs of depression. We also observed that there were increasing patterns in sleeping time,
body weight, and sedentary lifestyle. However, they maintained a positive attitude toward health
protection and compliance with government regulations (65.81%). As far as we know, this is the first
project to conduct such a large-scale survey analysis on students in Vietnam. The findings of the
paper help us take notice of financial and mental needs and perspective issues for indigent students,
which contributes to reducing the pandemic’s negative effects and going forwards to a better and
more sustainable life.

Keywords: COVID-19; Vietnamese students; lifestyle; education; depression; sentiment analysis

1. Introduction

Until June 2021, the world has known more than 170 million people infected with
COVID-19 and more than 3.5 million deaths from this disease [1]. For those whose loved
ones have passed away and those who suffer lifelong sequelae, the consequences of the
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pandemic are forever irreversible. Statistically, the mortality rate caused by SARS-CoV 2
is not as high as that of many other viruses. However, the danger consists in its ability to
spread, with the reproduction number R0 being between 3.5 and 6.4 [2]. In other words,
in the absence of immunity, one infected person can infect from 3.5 to 6.4 other people,
which manifests its terrifying infectivity. With its rapid spread when causing a pandemic,
COVID-19 has changed human life. From a highly social species, now humans lean toward
a “caveman” lifestyle, which is less active and accumulates more food and fat. Wearing
masks in public and social distancing have kept people away from the transitional space in
the development of human relationships. The word “cave” here should also be understood
as a virtual world into which we crawl more often and get separated from the community.
Economically, changes in human behaviors lead to changes in the long-run consumption
structure. As more people enter the cave and go online, online services will grow, and
offline services will decline. The changes also deepen the gap between the rich and the
poor. Social consequences would include increasing crime rate, decreasing compulsory
education rate, reduced life expectancy, and increasing need for medical care.

According to the Vietnamese Ministry of Health, Vietnam is currently facing the fourth
wave of the pandemic (https://ncov.moh.gov.vn/ Date accessed 7 June 2021). The first
outbreak lasted 85 days from 23 January 2020, with 100 cases in the community. With
the first case appearing in Ho Chi Minh City, which was an imported case from Wuhan
(China), the disease then spread to 13 cities and provinces. The second outbreak lasted
129 days from 25 July 2020, spreading to 15 localities from North to South, recording up
to 554 cases of the disease in the community, which was more than 5.5 times higher than
the first peak. The third outbreak lasted 57 days from 28 January 2021 and broke out in
Hai Duong, recording up to 910 patients with COVID-19 in the community. The third
wave spread to 13 provinces and across the country like the previous two waves. The
fourth wave of the pandemic started on 27 April 2021 and is ongoing. This is the first
time Vietnam has seen such a rapid spread of the COVID-19 pandemic. From 27 April to
7 June, the whole country has recorded a total of 6165 cases of COVID-19, appearing in
39 provinces and cities, of which five localities suffer the most are: Ho Chi Minh City, Bac
Giang, Bac Ninh, Hanoi, and Da Nang. Figure 1 shows the number of cases in the four
regions covered by this survey. The North provinces are in turquoise, the Central provinces
are in yellow, the Southern provinces are in pink, and the West provinces are in red. Ho
Chi Minh City in the South has the highest population density and is the second hardest
hit (3828), only after Bac Giang (5723—the North).

Figure 1. Situation of COVID-19 in some provinces in four Vietnamese regions.

https://ncov.moh.gov.vn/
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College students across the country are also among the most impacted by the pan-
demic. Personal activities are disrupted, and so is schoolwork. Most universities switch
into online mode. Students in mountainous and remote areas have difficulty in adopt-
ing this mode because of the lack of infrastructure as well as the supporting means for
online learning.

This survey was conducted during the first days of the fourth wave of the pandemic.
We collected survey responses from 1875 students in four areas representing the four
main regions of Vietnam: Hanoi, Da Nang, Ho Chi Minh City, and Can Tho. We aimed
to learn about the students’ hardship which would be the evidence for any appropriate
intervention and supporting policy. The survey questionnaire targeted the following
information: personal information, activities before and during COVID-19, learning during
COVID-19, awareness of and compliance with COVID-19 regulations, and psychological
factors in the period of COVID-19. The collected data were analyzed using non-parametric
statistical tests. The emotional information of the students was evaluated by a classifier
built on the sentiment orientation approach. We used Local Interpretable Model-Agnostic
Explanations (LIME) [3] to interpret the advantages of the proposed model when compared
with other approaches.

The purpose of this study is to investigate Vietnamese students’ emotions, psychol-
ogy, and lifestyle changes during COVID-19. The present paper is to explore the follow-
ing issues:

• How have students’ lifestyles changed in the course of COVID-19?
• Are their studying and working affected?
• How are their awareness and emotions about the pandemic?
• How are they psychologically affected?

The main contributions of the paper are:

• This is the first large-scale survey on the impact of the pandemic on Vietnamese
college students.

• The data are analyzed by profound statistical methods and state-of-the-art sentiment
analysis models.

• This paper could be used as the basis to support policy makers’ decisions at the
provincial level as well as the state level.

The remainder of the paper is organized as follows. Section 2 introduces related work.
Section 3 presents the proposed method, and Sections 4 and 5 present the results and
discussion. Finally, Section 6 offers a conclusion.

2. Related Work

For the past 18 months, numerous researches have been published to contribute to
the fight against the pandemic. Early warning, rapid detecting, and diagnosis systems
based on artificial intelligence are reported in [4–8]. Tracking and predicting models are
reported in [9]. Fighting misinformation and understanding the virus are equipped with
systems of chatbots and sentiment analysis in [10–12]. Changes and social impacts of
the pandemic have also been studied. Renzo et al. [13] investigated the impact of the
COVID-19 pandemic on eating habits and changes in Italian people’s lifestyles. They
showed that 48.6% of 3533 people participating in the survey had gained weight, and 15%
of participants switched to using farm products or organic products. In [14], the authors
showed that women are strongly affected by the pandemic due to the risk of losing a
job being 24% higher for women than for men, and the reduction of income being 50%
higher when compared to that of men. In [15], the authors explored the impact of the
pandemic on families with young children, reporting 82.0% of respondents experienced
at least one challenge during COVID-19. There are several studies on people’s attitudes
and psychological state during the COVID-19 period as well. In Japan, a survey with
11,342 respondents in March 2020 about people’s attitudes to the COVID-19 pandemic
claimed that about 85%, mostly women and elderly people, complied with social distancing
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measures. Young celibate men under 30 years old having smoking and alcohol using habits
are often reluctant to take appropriate precautions [16]. In Canada, Guerrero et al. [17]
used a decision tree model to predict the ability of children aged from 5 to 17 to meet
COVID-19 instructions. They reported that families with limited use of electronic devices
and good income complied better with the precautions required. Families with young
children aged from 12 to 17, not active in outdoor activities, and more limited income, by
contrast, gave more negative results. In Spain, a survey conducted in May 2020 on the
mental and psychological state of 1407 health workers reported that 24.7% and 53.6% of
them were stressed and had health problems, respectively [18].

Surveys on college students can be found in [19–23]. In [19], the authors studied
2739 students from China and Hong Kong and found that the COVID-19 pandemic had
significantly reduced students’ interest in studying abroad. The authors in [20] have
questioned 675 freshmen from the University of Vermont, USA, to investigate the impact of
the COVID-19 pandemic on the emotional, behavioral, and psychological well-being health
of freshman university students. The results showed that up to 68.4% of them did not
trust the government’s handling of COVID-19. However, the positive thing was that most
students, accounting for 86.3%, believed that the pandemic would go away. In addition,
compliance with government rules and recommendations was ensured by most of the
students (95.8%). Furthermore, 87.3% of students felt strongly disrupted by the pandemic,
especially those who were younger and did not participate in wellness programs. The
study [21] has conducted a survey of 2945 students in Denmark in May 2020 to investigate
students’ compliance with state regulations in response to COVID-19. The results said that
68% of students followed the recommendations of the government. Most of them were
older, concerned about the pandemic, and depressed. The latest works have been carried
out by Turgut et al. [22,23], who have focused on changes in educational processes due
to COVID-19 for reducing the pandemic’s negative effects and going forwards to a more
effective working process.

It is noted that most of the surveys in the aforementioned works were carried out at the
beginning of the pandemic, whereas the pandemic was still ongoing. This has prevented
the authors from presenting the most exhaustive panorama. In this paper, to get the most
in-depth and latest information, we have conducted surveys on a large number of students
from different regions, with a variety of topics, then analyzed the data using statistical and
machine-learning techniques. Based on our information, this paper is also a pioneering
study on the status of Vietnamese students in the context of sustainable education, dealing
with the COVID-19 pandemic.

3. Method
3.1. Questionnaire

The study was conducted with the following assumption: there has been a negative
impact on many aspects of student life such as lifestyle, mental, and education. This paper
is descriptive research, and survey questions are designed based on and adapted to the
context in Vietnam [13,24].

The survey questionnaire consists of 54 questions, divided into five sections. The
details are described in Appendix A:

Section 1: Personal information. This section consists of 7 questions (Q01 to Q07): year in
college, gender, weight, height, region, major, who they live with;
Section 2: Lifestyle before and during COVID-19. There are 14 questions (Q08 to Q21)
on their daily activities, including shopping, sleeping, using alcohol/tobacco, exercising,
eating, and part-time jobs;
Section 3: Studying in the period of COVID-19. This part contains 8 questions (Q22 to Q29)
about online vs. in-class learning;
Section 4: Awareness of COVID-19. There are 16 relevant questions (Q30 to Q45) with
regard to understanding about COVID-19, attitudes towards the disease, compliance
with government guidelines and regulations such as following 5K instructions (Khẩu
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trang “Facemask”—Khử khuẩn “Disinfection”—Khoảng cách “Distance”—Không tụ tập “No
Gathering”—Khai báo y tế “Health Declaration”);
Section 5: Psychological state during the COVID-19 period. This section includes 8 ques-
tions (Q46 to Q53) about depression based on the CES-D scale [25], using a 4-point Likert
scale from 1 “almost none of the time” to 4 “almost all of the time”, how much time during
the past week: (i) they were depressed, (ii) that everything they did was an effort, (iii) their
sleep was restless, (iv) they were happy, (v) they were lonely, (vi) they enjoyed life, (vii)
they were sad, (viii) they could not get going.

• Students’ comments on the pandemic (Q54): A free-style paragraph on what they
thought about COVID-19.

3.2. Data Collection Process

We built the survey form based on Google Forms—an online survey tool that helps
create custom forms for surveys and questionnaires. Survey answers were downloaded
as a Microsoft Excel sheet. Survey forms were emailed to and shared on several Face-
book groups that reached about 10,000 college students in four regions: Ho Chi Minh
City, Western, Central, and Northern areas. The forms were open from 31 May 2021 to
9 June 2021.

From 2041 responses initially, we removed unreliable responses due to unreason-
able response time or inconsistent inter-question responses. Results obtained comprise
1875 survey samples and 1286 feeling comments of the pandemic. The flowchart of the
data collection process is depicted in Figure 2.

Figure 2. The flowchart of data collection process.

3.3. Statistical Analysis

There are both continuous and nominal variables in the data obtained. In this paper,
we performed the following statistical tests:

• Shapiro–Wilk normality test [26] to determine variable distribution.
• Cronbach Alpha [27] to evaluate the internal consistency (reliability) of the survey

scale (measure of scale reliability).
• Mann–Whitney–Wilcoxon test [28] and Kruskal–Wallis test [29] to assess whether the

population distributions are identical among two or more groups, respectively.
• McNemar test [30] to evaluate the changing of pre-COVID-19 and during COVID-19.
• Chi-square [31] to evaluate the relationship between categorical variables.
• The results are significant with p-value < 0.05.
• We use the R Statistical Package (https://www.r-project.org/ Date accessed 7 June

2021) as our main tool for statistical analysis.

https://www.r-project.org/
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3.4. Sentiment Analysis

In Liu [32], an opinion is defined by a set of five objects by (1):

(ei, aij, hk, tl, sijkl) (1)

where ei is an entity, aij is an aspect of ei, hk is a holder, tl is the time, and sijkl is a sentiment.
In the above definition, sijkl could be positive, negative ei can be a product, service,

event, or topic. Based on the definition of opinion, sentiment analysis aims to analyze
the five objects of Equation (1), for example, document-level sentiment analysis towards
the fifth object (sijkl) without regard to the others. In this paper, we have performed a
document-level sentiment analysis based on the students’ comments in the survey.

3.4.1. Dataset

Among 1875 survey responses, 589 people did not record their thoughts, accounting
for 31.4%. Among 1286 comments recorded, there are 886 (47.25%) very short comments
with fewer than five words. The average length of a comment is 13.33 words. Most of these
comments are found to be written in social media styles, teen language, and acronyms.

3.4.2. A Classification System based on A Sentiment Orientation Approach

Intensive deep learning models such as BERT-based models are powerful but time
and resource consuming. Due to the data nature of many short sentences, teen language,
too small data set, as well as weak practical applicability, we used the sentiment orientation
approach instead. The sentiment orientation method accumulates the emotional scores
of the words and phrases in the considered and applied sentences. A comment’s result
with a total score of positive is evaluated to be a positive comment, otherwise a negative
comment. To calculate emotion scores for words and phrases, we used the Vietnamese
sentiment dictionary—VNSD [33]—built based on SentiWordnet [34] and applied fuzzy
rules proposed by Zadeh [35]. VNSD can calculate scores of single words and phrases
associated with them. In this paper, to deal with the cases of social networking and teen
language, we manually added, thanks to [36], to the VNSD dictionary named eVNSD,
emotional words in the form of social media, which contain 126 variations all together. A
dictionary of emotion icons was also created; in our database, all 36 emotion icons appear.
Table 1 describes a part of this dictionary.

Table 1. A part of the dictionary of variations of words and emotion icons on Vietnamese social media.

Emotion Icons/Words Base Form (Meaning) Score

banh ta lông nát, không còn nguyên vẹn (broken, no longer entire) −0.75
bánh bèo nhõng nhẽo ẻo lả (effeminate, a female characteristic) −0.25

:) vui mừng (enjoyable) 0.75
:] vui mừng (enjoyable) 0.75
:( buồn (sad) −0.75

<3 thả tim (showing one’s love) 0.75

In addition, cases of sentiment shifting [37] in the sentence are also detected and
processed. This work builds rules to catch contrast patterns as follows: “Mặc dù dịch d̄ang
hoành hoành kinh khủng nhưng em tin tưởng chúng ta sẽ vượt qua.” (English: “Although the
epidemic is raging, I believe we will overcome it.”) or “Thời gian khó khăn d̄ối với tất cả mọi người
nhưng mọi chuyện sẽ ổn thôi.” (English: “It’s been a difficult time for everyone, but it’s going to be
okay.”). In these two sentences, the word “nhưng” (“but”) has shifted the feeling towards
the clause containing it, the whole sentiment of this sentence becomes positive. The whole
process is summed up as in Algorithm 1.
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Algorithm 1. Sentiment Classifier (sentence, contrast_signal, eVNSD)

Input:
• sentence
• constrast_signal: list of contrast words
• eVNSD: dictionary contains words and corresponsive sentiment scores

Output: sentiment of input sentence (0—negative; 1—positive)
BEGIN
foreach (contrast_word in contrast_signal) do

if (contrast_word in sentence) then
// using contrast_word to split sentence into 2 parts.
sentence_parts = explode(contrast_word, sentence, 2);
sentence = sentence_parts [1]; // ignore 1st part of input sentence
break;

endif
endforeach
tokens = tokenize(sentence);
sentiment_score = 0;
foreach (token in tokens) do
if (token in eVNSD.keys()) then

sentiment_score += eVNSD[token];
endif

endforeach
return (sentiment_score >= 0) ? 1:0
END.

4. Results
4.1. General Information about Participants

Respondents’ characteristics, including student year, gender, height, weight, and BMI
of students from four regions, are given in Table 2.

Table 2. Participants’ characteristics.

Total Samples
(n = 1875)

Central Vietnam
(n = 371)

HCMC
(n = 988)

Western Vietnam
(n = 368)

Northern Vietnam
(n = 148)

Student Year
1-Freshman

2-Sophomore
3-Junior
4-Senior

541 (28.85%)
546 (29.12%)
391 (20.86%)
397 (21.17%)

190 (51.21%)
98 (26.42%)
42 (11.32%)
41 (11.05%)

261 (26.42%)
261 (26.42%)
230 (23.28%)
236 (23.88%)

47 (12.77%)
160 (43.48%)
91 (24.73%)
70 (19.02%)

43 (29.05%)
27 (18.25%)
28 (18.92%)
50 (33.78%)

Gender (F) 1130 (60.26%) 214 (57.68%) 666 (67.41%) 196 (53.26%) 54 (36.49%)

Height (cm) 163.0 [158.0–170.0] *
163.23 ± 8.18

162.0 [156.0–169.0]
162.5 ± 8.50

162.0 [158.0–169.2]
163.0 ± 7.93

163.0 [158.0–170.0]
163.7 ± 8.24

166.5 [160–171.2]
165.6 ± 8.50

Weight (kg) 53.00 [48.0–60.0] *
55.54 ± 11.45

51.00 [46.00–58.00]
53.22 ± 10.14

54.00 [48.00–62.00]
56.36 ± 12.09

54.00 [47.00–60.0]
54.88 ± 10.81

56.00 [50.00–64.25]
57.50 ± 10.85

BMI (Kg/m2)
20.19 [18.49–22.27] *

20.73 ± 3.24
19.53 [18.07–21.62]

20.07 ± 2.89
20.55 [18.73–22.66]

21.09 ± 3.43
19.91 [18.33–22.03]

20.38 ± 3.03
20.38 [18.67–22.49]

20.87 ± 2.94

The continuous variables are represented by the mean and standard deviation (M ± SD) or median and interquartile range (IQR) in square
brackets (M [IQR]). The categorical variables are represented in accordance with number or percentage (n (%)). *: Indicating the variable
does not follow a normal distribution according to the Shapiro–Wilk normality test (p < 0.05).

Ho Chi Minh City (HCMC—South) has the largest number of students participating
with 988 students, accounting for 52.69% of the total. The number of female students
participating in the survey is higher than that of male students (60.26% compared to
39.74%). There are more freshmen (28.85%) and sophomores (29.12%) than juniors (20.86%)
and seniors (21.17%). The majority of students participating in the survey have the Body
Mass Index (BMI) in the standard form, compared to the ideal range of 18.5–22.9 (based on
the IDI & WPRO classification scale for Asians). The Kruskal–Wallis test shows that BMI in
four regions is statistically different (p-value < 0.01). The Mann–Whitney–Wilcoxon test
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shows that the BMI of males and females are statistically different (p-value < 0.01). This
information is evidence for us to believe that the survey results are reliable.

4.2. COVID-19 Has Changed Many Things

The pandemic has changed many things, from sleep and work to almost all daily
activities, physically and mentally. Table 3 presents the sleep pattern and part-time work
changes during the COVID-19 period. The results from McNemar’s test supports the claim
that the students slept more during the pandemic (McNemar’s chi-squared = 307.73, df = 3,
p-value < 0.001, and the standardized mean difference (SMD) = 0.473), with more than half
of the respondents indicating that they slept more than 9 h a day. Working part-time jobs
has decreased (McNemar’s chi-squared = 428.77, df = 6, p-value < 0.001, and SMD = 0.537),
the rate of not having part-time work has increased from 61.07% to 85.87%. Moreover, a
number of students doing part-time jobs worked only with a very limited number of hours.

Table 3. Sleep habits and part-time work pre-COVID-19 and during COVID-19.

Sleep Habits pre-COVID-19 Sleep Habits during COVID-19

<7 h/day 690 (36.8%) 397 (21.17%)
=7–9 h/day 136 (7.25%) 395 (21.07%)

>9 h/day 1049 (55.95) 1083 (57.76%)

Part-Time Work pre-COVID-19 Part-Time Work during COVID-19

0 1145 (61.07%) 1610 (85.87%)
<7 h/week 202 (10.77%) 82 (4.37%)

=7–14 h/week 209 (11.15%) 68 (3.63%)
>14 h/week 319 (17.01%) 115 (6.13%)

Regarding recreational activities, 42.24% of the respondents answered that they ex-
ercised less, and only 12.16% of the respondents said that they worked out more during
the ongoing pandemic. Statistics show that male students, accounting for 48.32%, worked
out less than female students, who represent 38.23% (p-value < 0.001). With respect to
eating, 30.88% said they ate more, and only 15.73% said they ate less during COVID-19. By
comparison, women of 34.87% consumed more food than men of 24.83% (p-value < 0.001).

As for education, COVID-19 was expected to have a great impact on the profession
because 48.53% of students said that the pandemic had and would have a negative impact
on their major study, especially those in the hospitality industry who occupied 85.86%
and in Eastern culture studies (69.04%). Only 12.16% of students were optimistic, saying
that the pandemic was an opportunity for their major to develop. Speaking about online
learning and testing, up to 63.31% of respondents said that they themselves did not
like online exams, and 64.53% of respondents said that online learning would not be a
trend when COVID-19 was over. Thinking of the effectiveness of online learning, 14.4%
of respondents said that online learning was not effective at all, 64.8% of respondents
said that although online learning was just a little effective and was only a temporary
solution, and only a relatively modest number of students thought that learning online was
really effective 20.8%. Surveying on the advantages and disadvantages of online learning,
we have the following results: in terms of convenience: (i) more comfortably studying
33.76%, (ii) easily reviewing lectures 31.31%, (iii) having tuition fees probably decreased
by 17.01%, (iv) understanding the lesson and interacting with classmates from anywhere
6.56%, (v) others 11.36%; in terms of obstacles when learning online: (i) having difficulty in
assessing and testing online 37.44%, (ii) not understanding the lesson and interacting with
classmates 36.53%, (iii) not having required IT skills for online learning 4.32%, (iv) having
no equipment for online learning 2.83%, (v) other 18.88%.

Apropos the concern about COVID-19 shown through watching related news, up to
77.12% of respondents kept track of news hourly and daily. Among them, women were
more interested than men, with the corresponding rate of 81.86% and 69.93% (p-value < 0.01).
When areas are taken into consideration, it can be seen that students from the South are
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the most interested, followed by the West, the North, and finally the Central with the
corresponding rate of 79.45%, 79.07%, 76.35%, and 69.27%.

Concerning hygiene during the COVID-19 pandemic, the survey results show that
people almost lived more cleanly (85.49%), women paid more attention to hygiene than
men with the corresponding rate of 88.76% and 80.54% (p-value < 0.05). By region, students
from Central, South, North, and West regions were 85.71%, 85.63%, 79.73%, and 79.08%,
respectively. With respect to depression, more than a quarter of female students had
problems with a high or quite high degree of depression, accounting for 27.65%; the
percentage was 21.87% for men. The rate of depression in female students was higher
than in male students (p-value < 0.05). We calculated Cronbach’s Alpha to be 0.784, so the
internal consistency of this depression survey is “Acceptable.” The 95% confidence interval
for Cronbach’s Alpha is [0.768, 0.800].

4.3. Prevention and Compliance with State Regulations on COVID-19 Prevention

With reference to students’ compliance with anti-pandemic regulations, generally,
students have shown strict compliance with anti-epidemic regulations (p-value < 0.001).
Table 4 describes the corresponding statistics for each region, the level of students’ un-
derstanding of COVID-19, paying attention to the COVID-19 situation, implementing
preventions, and factors of depression. The level of understanding about the pandemic is
shown by the results of answering four questions from Q27 to Q30; the results are divided
into two groups: low (1–2 correct) and high (3–4 correct). Up to 71.09% of the respondents
have a high level of understanding of the pandemic, and 65.87% of them are actually in
compliance with the regulations. The concern about the COVID-19 situation is shown
through question number Q36: daily and hourly concerns are considered as high and
lesser concerns as low. In total, 77.12% of people are concerned about the pandemic at a
high level, accounting for 79.50% of people who are said to have complied with epidemic
prevention regulations. However, among those who are concerned about the pandemic,
only 67.84% really trust and comply with epidemic prevention regulations. Taking mea-
sures to prevent infection is shown through three evaluation levels related to six questions
from Q33 to Q38 evaluated as high level when all of the following requirements are met:
(i) absolute compliance with wearing masks when outside, (ii) regularly wearing masks
in class, (iii) better hygiene than before COVID-19, iv) carefully watching daily news, and
(v) never entering a restaurant which ignores doing 5K, not attending meetings or parties
during the COVID-19 period. Evaluated as average level are the cases when all of the
followings are met: (i) usually wearing masks when outside, (ii) often wearing a mask in
class, (iii) better hygiene than before COVID-19, (iv) occasionally watching the news, and
(v) having restrictions on entering restaurants that do not implement 5K and being less
likely to attend meetings or parties during the COVID-19 period than before. The rest are
low-level cases. The number of students taking high-level infection prevention measures is
660, accounting for 35.2% of the total number of students, of whom 74.62% have strictly
complied with epidemic prevention regulations.

The factors related to 5K practice and precautions are presented in Figure 3. For
question Q01, buying online has the highest score, then the supermarket, and finally the
traditional market. With questions Q33 and Q34, wearing a mask when outside and in the
classroom is said to be the best form of protection. Q35, which is related to being more
hygienic than before COVID, has a higher rate. Not eating and drinking in restaurants that
do not follow 5K and not going to parties during the pandemic is considered as having the
best sense of protection. For Q39, being ready to be vaccinated occupies the highest score.
In general, apart from traditional market shopping in Q01, all other activities show that
students’ awareness of infection prevention is high.
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Table 4. Students’ compliance with anti-pandemic regulations.

Overall Not Really Compliant Really Compliant *

Total 1875 (100%) 641 (34.19%) 1234 (65.81%)
Area

North
Central
South
West

148 (7.89%)
371 (19.79%)
988 (52.69%)
368 (19.63%)

56 (8.74%)
136 (21.22%)
319 (49.76%)
130 (20.28%)

92 (7.46%)
235 (19.04%)
669 (54.21%)
238 (19.29%)

Understanding about COVID-19
Low
High

542 (28.91%)
1333 (71.09%)

86 (29.02%)
455 (70.98%)

356 (28.85%)
878 (71.15%)

Concerning about COVID-19
Low
High

429 (23.88%)
1446 (77.12%)

176 (27.46%)
465 (72.54%)

253 (20.50%)
981 (79.50%)

Implementing measures to prevent
infection

Bad
Average

Good

356 (18.99%)
859 (45.81%)
660 (35.20%)

143 (22.31%)
335 (52.26%)
163 (25.43%)

213 (17.26%)
524 (42.46%)
497 (40.28%)

Depression
Low
High

1506 (80.32%)
369 (19.68%)

516 (80.50%)
125 (19.50%)

990 (80.23%)
244 (19.77%)

*: A student is said to strictly comply with the state’s epidemic prevention and control regulations if choosing the scale in question Q23 from 9 points or
more; otherwise, this would not be the case.

Figure 3. Chart of 5K practice and precautions.

4.4. During the Pandemic, Nearly Half of Students Experienced Negative Emotions

Using a sentiment classifier based on the VNSD dictionary, we classify 1286 students’
thoughts about the pandemic into positive or negative ones. As a result, 46.5% of the
students suffered from a negative mood, which approximately amounts to the results of
our manual labeling test. Table 5 shows the results of emotion classification; the recom-
mendation system gives better classification results than other machine learning-based
methods, including Naïve Bayes [38], Decision Trees [39], Logistic Regression [40], Multi-
Layer Perceptron [41], and Support Vector Machines [42] with TF-IDF feature [43] and
10-fold cross-validation.

Table 5. The results of sentiment classification.

Metric Our System Naïve Bayes Decision Trees Logistic Regression Multi-Layer Perceptron Support Vector Machines

Accuracy 0.91 0.8242 0.7792 0.8581 0.8571 0.8528
Precision 0.91 0.8494 0.7955 0.8769 0.8368 0.8673
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We also used LIME to interpret the classification results that cause misidentification
errors from the logistic regression method—the method that gives the highest recognition
results in the group of machine learning algorithms. Figure 4 presents an example in
which LIME is used to figure out which parts of the interpretable input contribute towards
the prediction.

Figure 4. Using LIME to figure out which parts of the interpretable input are contributing towards the prediction.

In the above example, the sentence “Thời_gian này rất khó_khăn nhưng mọi chuyện
sẽ sớm ổn thôi.” (“This is a very difficult time, but everything will be fine soon.”) is
classified as negative when negative words in the sentence such as “rất khó_khăn” (“very
difficult”), “chuyện” (“everything”, ”problem”) appear to prevail over the positive word
“ổn” (“okay”). With the sentiment orientation method, the proposed system can detect
and remove the term “Thời_gian này rất khó_khăn“ (“this time is very difficult”) because
the contrast keyword “nhưng” (“but”) appears in the sentence, which leads to a positive
sentence classification result.

We also synthesized the top most frequent words in the students’ comments as a
word cloud, as shown in Figure 5. In addition to the trending words such as “covid”, “dịch
bệnh” (“epidemic”), and “ở nhà” (“stay at home”), other top words apparently bear negative
meanings like “buồn” (“sad”) but also hopeful like “mong” (“hope”), “qua d̄i” (“pass away”),

“giảm” (“decrease”), and “cảm thấy” (“feel”).

Figure 5. Top frequently appeared words in the students’ comments.

5. Discussion

The Common Era has experienced forty pandemics, ten in the twentieth century and
five in the last two decades [44]. The gap between the two consecutive pandemics has
gotten shorter and shorter: from a few hundred years to a few decades and now to a few
years. The world seems to be entering the Pandemic Era and the Digital Age. In the field of
education, UNESCO says that all along the COVID-19 period, more than a billion students
worldwide have had their studies interrupted, and hundreds of thousands of educational
institutions have had to close temporarily. Online technology has saved secondary and
higher education from disturbing the transmission of knowledge. However, the fact that
millions of lecture periods in the lecture hall have hurriedly been passed on to the cloud
with defective content and resources has caused negative reactions from many students
around the world. This article surveyed students in four representative regions in Vietnam,
namely, the North, the Central, the South (Ho Chi Minh city), and the West.
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With 55 questions divided into five sections, this survey manifested that many students
are not interested in online learning and examining; more than two thirds of them do not
think that online education would be the upcoming trend. Regarding psychological and
emotional issues, nearly one quarter of students felt in a bad mood, and there were also
people who showed signs of depression. The paper also attested that there were increasing
patterns in sleeping time, body weight, and sedentary lifestyle. However, they maintained
a positive attitude towards health protection and compliance with government regulations,
as the statistics show the percentage at 65.81%.

The discovery coming from the statistical and sentiment analyses has resulted in the
following issues needing attention. Regarding education, students have not appreciated
online education yet. There are two main reasons, in our opinion, first of all, studying
and taking online exams are not familiar to them. Second, students need to be equipped
with six essential skills in the modern world, which are communication, collaboration,
creativity, critical thinking, self-reflection, and digital literacy. Regarding working, statistics
show that nearly 40% of participants alternately work part-time and study at university,
especially those in big cities like Ho Chi Minh city. The pandemic has prevented them from
earning money and gaining professional experience. Similarly to the above issue, we see
two main reasons for this, namely, businesses’ difficulties caused by the pandemic and the
said students’ fear of being infected. Once again, in this pandemic period, the Digital Age
is expected to bring about more suitable jobs as online ones are becoming more popular.
Relating to lifestyle, the pandemic has forced us to change our lifestyle and activities,
as well as our daily routines. Online shopping is considered a safe and smart form of
shopping. Hygiene and safety are always a top priority for all individual and community
activities. The last thing we wish to mention is the attitude and psychophysiology of the
students during the pandemic when a certain number of students failed to feel well. What
needs to be done now is to deploy accurate and timely information channels to all sectors
of society, avoiding untrue, disturbing, and confusing information.

One limitation of this study is that it only constitutes preliminary research. Because
of the study scope, this study has neither detected nor explored latent variables and
associations among those variables.

6. Conclusions

In this paper, we have surveyed a relatively large number of students in four main
regions in Vietnam. The study has used the most effective and appropriate sampling
methods as well as statistical analysis techniques and sentiment analysis. The results of
analysis through the data obtained from the survey have helped us to get an overview of
the students’ physiological and psychological status throughout the pandemic.

The strength of the paper, so to speak, is that it was conducted in the course of the
period when the fourth wave of COVID-19 is violently striking Vietnam, especially in
HCMC, from which the number of samples collected is the largest. As a result, the survey
data most clearly reflect the status of students under the pandemic. In future work, we
plan to expand the number of survey participants as well as increase the questions related
to the field of vocational education. We also aim to explore latent variables together with
associations among them. The construction of a pandemic information and forecast channel
will also be considered because COVID-19 is still raging and does not want to come to
an end.
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Appendix A

Questionnaire: STUDENTS QUICK SURVEY ABOUT COVID-19 PANDEMIC

Personal Info
Q01. You are a 1st, 2nd, 3rd year student, final year, graduated?
Q02. Gender: Male/Female
Q03. Weight: __ kg
Q04. Height: __cm
Q05. Region: South, Central, HCMC, or Western
Q06. Majors: IT, Foreign Languages, Hospitality Industry, Eastern Cultures, Business
Administration, International Relations, Law, Accounting, others Q07. You are currently:
living with family, living with friends, living alone

Lifestyle
Q08. Where have you been buying food and essentials during COVID-19?

a. Online
b. Supermarket
c. Market & Other

Q09. The way to buy food and necessities has changed compared with before COVID-19:

a. Yes
b. Not at all

Q10. How long did you sleep before COVID-19?

a. <7 h per day
b. 7–9 h per day
c. >9 h per day

Q11. How long do you sleep now?

a. <7 h per day
b. 7–9 h per day
c. >9 h per day

Q12. During this COVID-19 period, have you been changing anything about:

a. Smoking, using more alcoholic drinking
b. Smoking, using less alcoholic drinking
c. NO CHANGES (including if you don’t smoke and use alcoholic drinking)

Q13. Did you play sports before COVID-19?

a. No
b. running/swimming/soccer/tennis/martial arts
c. yoga/aerobics
d. other sports
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Q14. How many times did you play sports a week?

a. I did not do any sports
b. Once–twice a week
c. 3–4 times a week
d. Almost every day

Q15. During the COVID-19 period, have you still been practicing?

a. No
b. Practicing at home
c. Practicing as usual

Q16. During the COVID-19 period, have you been practicing more or less than before?

a. Less
b. As much as
c. More

Q17. During the COVID-19 period, have you been eating more or less?

a. Less
b. As much as
c. More
d. Much more

Q18. Have you been gaining weight during COVID-19?

a. No, my weight is STABLE
b. No, I think I HAVE BEEN LOSING weight
c. Yes, but I think I HAVE NOT BEEN GAINING TOO MUCH WEIGHT
d. Yes, I think I HAVE BEEN GAINING A LOT

Q19. Did you work part-time before COVID-19?

a. No
b. About <7 h/week
c. 7–14 h/week
d. >14 h/week

Q20. Have you been working part-time during COVID-19?

a. No
b. About <7 h/week
c. 7–14 h/week
d. >14 h/week

Q21. What is your part-time job?

a. Tutor
b. Service
c. Employee (sales/marketing)
d. Officer
e. Working online
f. Other

Education

Q22. Has COVID-19 been making you take a break from offline lessons, group lessons:

a. Regularly
b. Sometimes
c. No, I’m still participating in them normally

Q23. Have you been studying online during the pandemic?

a. Yes
b. No
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Q24. Do you think online learning during the COVID-19 period is effective or not?

a. Not at all
b. A little, it’s just a temporary solution
c. Quite effective
d. Very effective

Q25. What do you think is the biggest obstacle to online learning?

a. I can’t understand the lesson and interact with classmates
b. I don’t have suitable equipment to study online
c. I’m too bad at IT to learn online
d. It is difficult to evaluate, check students’ qualifications with online method
e. Other

Q26. What do you think is the most advantageous thing about online learning?

a. I can still understand the lesson and interact with classmates anywhere
b. I easily review the lecture any time
c. I feel more comfortable while studying online
d. Tuition fees will probably decrease when online learning is officially applied
e. Other

Q27. Honestly speaking, do you like to take the test online?

a. Absolutely
b. No, I do not think so

Q28. Do you think online learning is a trend even after the COVID-19 epidemic is over?

a. Yes, for sure
b. No, I do not think so

Q29. In your opinion, has COVID-19 affected your major?

a. Very influentially, in a POSITIVE direction
b. Very influentially, in the NEGATIVE direction
c. I don’t think it has affected so much

Awareness

Q30. Do you think you have been complying with the State’s regulations on COVID-19
prevention and control (the higher the number, the better the compliance): Creating radio
button 1–10
Q31. Are you afraid of being infected with COVID-19 (the higher the number is, the more
afraid you are)? Creating radio button 1–10
25. Do you know anyone who has had COVID-19?

Yes/No/No idea

Q32. Have you heard of COVID-19?

Yes/No/No idea

Q33. Can you get COVID-19 without any symptoms?

Yes/No/No idea

Q34. How is COVID-19 transmitted? (Can choose more than one answer): Create check box

a. Through blood
b. Through the droplets from the sick
c. Due to direct contact with sick people/animals
d. By touching contaminated objects or surfaces
e. Due to mosquito bites
f. No idea
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Q35. What is 5K Implementation? (choose 5 most relevant items): Create check box

a. Wearing mask
b. Not going out unnecessarily
c. Disinfecting
d. Not drinking alcohol while driving
e. Social distancing
f. Not shaking hands when meeting other people
g. Not gathering with many people
h. Health declaration

Q36. What kind of vaccine is being used mainly in Vietnam? Create radio buttons

a. Pfizer-BioNTech
b. Moderna
c. AstraZeneca Johnson & Johnson’s Janssen

Q37. What do you think is the most important thing to do to limit infection? Create
radio buttons

a. Implementing 5K
b. Vaccination
c. Community immunization
d. Nothing to do

Q38. Do you think your view on COVID-19 is different from those of the people you
live with?

a. Always different
b. Different in some cases
c. No

Q39. Do you always wear a mask when going out?

a. Always
b. Sometimes, that depends
c. Never

Q40. Do you wear a mask in the classroom or at work?

a. Always
b. Sometimes, that depends
c. Never

Q41. Do you feel you have safer sanitation genie than before? For example, wash your
hands often.

a. Yes
b. No, it’s the same

Q42. Do you follow the news about the COVID-19 situation?

a. Hourly
b. Daily
c. Sometimes
d. Almost never

Q43. Do you think eating buffets or at restaurants and bars whose staff work without
masks will get infected?

a. Yes, but I still eat there. I believe in fate
b. Yes, I never enter such places
c. No, Vietnam is less likely to be infected

Q44. In the recent time, have you attended meetings or parties?

a. Absolutely not
b. Less than before
c. As usual, I have still attended them
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Q45. If vaccinated, would you be ready?

a. Sure
b. That depends on the type of vaccine
c. I don’t want to get vaccinated

Depression
In the past week:

Q46. Feeling depressed?

(0: no, 1: a little bit, 2: pretty often, 3: all the time)

Q47. Do you find it difficult to do something?

(0: no, 1: a little bit, 2: quite often, 3: everything)

Q48. Do you have trouble sleeping?

(0: no, 1: a little bit, 2: pretty often, 3: every night)

Q49. Do you feel happy?

(0: no, 1: a little bit, 2: pretty happy, 3: always happy)

Q50. Do you feel lonely?

(0: no, 1: a little bit, 2: pretty often, 3: all the time)

Q51. Do you find your life interesting?

(0: no, 1: a little bit, 2: pretty, 3: very interesting)

Q52. Do you feel sad?

(0: no, 1: a little bit, 2: pretty often, 3: all the time)

Q53. Have you ever felt like you do not continue your job?

(0: no, 1: a little bit, 2: pretty often, 3: all the time)

Q54. Finally, if you were to write 1–3 sentences about how you felt during this period,
what would you write?
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