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Abstract: The mobility restrictions imposed in different countries due to the pandemic of Sars-CoV2
has hugely impacted different areas in the world. In this work, impacts on the social areas of
Ecuadorian university students such as education, economy, physical and mental health, and access
to telecommunications are analyzed. For this work, in a snapshot between May to September 2020,
1841 students from 6 public and 5 private universities from Ecuador were surveyed through 47
questions, which were grouped into 7 mutually exclusive dimensions. The Partial Least Squares
Structural Equation Model (PLS-SEM) was used to analyze the correlations between the responses of
the questions and the relations between dimensions. Dimensional relations were used to analyze how
students perceive online classes, teachers’ preparation, mood, and the impact on their learning process
due to their decreasing family income. Among the most important results, we found that 63.78% of
students want to return to on-site classes regardless of their conditions of Internet connection and
their available learning tools (computers, tablets, or cellphones). The results also show that family
income has influenced how students access the Internet, Internet connection, technological resources
for online learning, and mood. Regarding the relations between variables, we found that older
students and students from higher semesters think that online classes are better than face-to-face
classes and want to continue in online education.

Keywords: Sars-CoV2; COVID-19; PLS-SEM; university students; Ecuador; educational impact

1. Introduction

The Sars-CoV2 virus, causing the COVID-19 disease, began in Wuhan, China, in De-
cember 2019. COVID-19 was declared a pandemic by the World Health Organization
(WHO) on 11 March 2020, forcing the world population to go through curfews and quar-
antines [1]. By June 2021, almost a year and a half later, 177 million infected people and
3 million deaths were reported [2]. The disruptive effects of the COVID-19 outbreak have
caused a considerable impact around the world in different areas such as physical and
mental health, education, economy, and telecommunications. In this research, all of these
social areas are analyzed among students of several universities of Ecuador.

1.1. Physical and Mental Health Impacts

The COVID-19 pandemic has not only brought regulations to ensure social distancing
but also misinformation related to how to treat the disease. The high mortality rate in
hospitals has affected the mental health of many people around the world. However,
the form and degree of this impact largely depends on the health system, the policies
imposed by the governments, and the culture of the country where people live [34].
During the curfews and quarantines because of COVID-19, the fear of being infected and
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the little social contact increased the cases of anxiety, depression, anger, confusion, and post-
traumatic symptoms [5-10]. Some studies have reported that the social distancing, self-
isolation, quarantines, economic problems, and misinformation are the major contributing
factors towards unusual depressive feelings [11]. In Ecuador, people who suffered the
biggest psychological impacts were women and young students according to [3,12].

Physical activity was also impacted during the pandemic [13,14]. According to [14],
less than 30% of people achieved “sufficient” levels of activity during the lockdowns.
Additionally, research shows that the pandemic originated variations in people’s eating
habits, causing considerable changes in their body weight [15].

1.2. Economy Impacts

By June 2020, the global growth was about —4.9% according to the International
Monetary Fund [16]. However, according to the same entity, the expected growth for the
end of 2021 is about 6% because of the early implementation of vaccination processes in
many countries [17]. Socioeconomic inequality between countries is an important variable
to consider when talking about people’s mental health [4]. Most of the countries and
companies have decreased their production due to the mandatory quarantines around the
world. As a result, the income of many families has been lost or reduced [18]. In Latin
America, most of the economical activity is based on the agro-industrial sector, which
has been impacted by the confinement [19]. In this context, Ecuador reported a growth
of —8.86% by the end of 2020 [20]. According to the study carried out by the United
Nations Children’s Fund (UNICEF), in Ecuador, it is estimated that 3.1 million of children
and adolescents felt into multidimensional poverty by the end of 2020. This means that
their homes suffered one or more deprivations in education, health, food, housing, work,
or social security [21].

Regarding higher education, both public and private universities have been hit hard
by the economic crisis [22]. The budget of public universities has been reduced [22] because
governments have decreased their incomes. For its part, the budget of private universities
has also been reduced because their incomes depend on the payments of the students [23].

1.3. Education Impacts

An area impacted a lot by COVID-19 is education. Since the pandemic began, more
than 100 million teachers have been affected, and 1.6 billion of students have lost access to
education [24]. In different countries, the academic activities have been greatly affected by
generating new educational habits in students and teachers [25,26]. Additionally, the emo-
tional and personal development of students are truncated due to the confinement. In this
context, the universities changed their resources and material of the traditional onsite
education system to online classes for the complete academic year [27-29].

Surprisingly, some university programs have been positively impacted by virtual
education. In a survey of 2197 people, the students of Computer Science felt more prepared,
comfortable, and in general they felt better [30]. Similarly, in social sciences, most of the
students agreed that asynchronous virtual classes have positive consequences because
it opens the possibility of a better time management [31]. However, in disciplines such
as medicine or engineering, the negative impact has been significant. The access to the
practical learning processes has been lost or changed to a virtual modality, leading to a loss
of development of practical skills [32].

1.4. Telecommunication Impacts

During early 2020, the Sars-CoV2 virus rapidly spread worldwide, forcing many
governments to impose strict lockdown measures to tackle this pandemic. This significantly
changed the people’s mobility and the use of their mobile networks and electronic devices.
Different business have focused their interest and dependence on digital communication
systems [33]. However, worldwide, approximately 3.6 billion people had no access to the
Internet by April 2020 [33]. In the US, during 2020, the Internet traffic related to online
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meetings for work and study activities grew by 300% compared with the past years (before
the pandemic). [34]. This problem is worse in Latin America, where only 14% of the rural
population has access to the Internet [35].

1.5. Method for Exploratory Studies PLS-SEM

In different exploratory studies, Partial Least Squares Structural Equation Model-
ing (PLS-SEM) is commonly used for analyzing social areas through questionnaires or
interviews [36—40]. For instance, in [40], PLS-SEM was used to analyze the facilities that
universities offered to their students in green entrepreneurship intentions during the
COVID-19 lockdown. The research proposed in [39] uses PLS-SEM to analyze the intention
of university students to abandon online classes during the pandemic. For its part, the study
conducted in [38] explores the emotional effects caused by the adoption of new technologies
for online classes. Another study [37] used PLS-SEM to evaluate the economic impact and
mental health of university students. In this context, the objective of our work is to analyze
how the pandemic has affected the learning process of Ecuadorian university students.

1.6. Article Overview

The main contribution of this paper is the identification of relationships among differ-
ent areas (dimensions) of Ecuadorian university students that have been affected during
lockdown. For this analysis, data from 1841 students belonging to public and private
universities of Ecuador were used. We have analyzed the factors which influence the
students’ perception of online classes, such as family income, mood, teacher preparation,
and access to learning tools, among others. The exploratory study is carried out among
dimensions and responses to questions using Partial Least Squares Structural Equation
Modeling (PLS-SEM).

The rest of this paper is organized as follows. Section 2 presents the Materials and
Methods, where we describe the dataset and methods used in this work. In Section 3, the cre-
ation of the proposed dimensions with each related question is described. In Section 4,
the dimensional experiments to analyze the proposed hypothesis, and the results of these
experiments are shown and analyzed. In Section 5, a discussion over the results is pre-
sented. In Section 6, the findings of this research as well as the outlines of the future work
are mentioned.

2. Materials and Methods
2.1. Dataset

The participants in our study are students from 6 public and 5 private universities of
Ecuador. The dataset was obtained between May and September 2020. The total number of
participants is 1841, between 16 and 41 years old, who answered 47 questions. Of these,
1312 (71.27%) of the participants are men, and 529 (28.73%) are women, as can be observed
in Figure 1.

2.1.1. Universities

Out of the 1841 participants, 1235 (67.08%) and 606 (32.92%) students come from
public and private universities, respectively.

2.1.2. Provinces and Cities

The participants come from 90 different cities belonging to the 24 provinces of Ecuador.
The main cities and their corresponding number of participants can be seen in Figure 2. It
is important to note that Quito (in the Pichincha province) and Guayaquil (in the Guayas
province) are the largest cities in the country.
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Figure 1. Age histogram of participants and percentage of women and men.
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Figure 2. Percentage of participants according to city and province of Ecuador.

2.2. Hypotheses

Different hypotheses have been formulated in our research looking for relationships
between responses of questions and latent variables. These hypotheses are described below:

Hypothesis 1 (H1). Participants’ information (age, semester, and educational level) does not affect
their opinion about online classes (continue online, qualified teachers, and opinion of online classes).

Hypothesis 2 (H2). The mood (emotional state and financial need) affects the students” opinion of
the online classes (continue online, qualified teachers, and opinion of online classes).

Hypothesis 3 (H3). Family income (income) influences how students access the Internet dur-
ing online classes (simultaneous PC use, way of Internet access, Internet velocity, and tools for

online learning).

2.3. Method
For SEM, there are two approaches: the analysis of structures of Covariance-Based

SEM (CB-SEM), and the Partial Least Squares (PLS-SEM) based on analysis of variance.
CB-SEM and PLS-SEM are commonly used for doing research in social areas [41-43].
To select an specific method, the following premises are recommended [44—47]:
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e PLS-SEM is recommended for the identification and validation of the inputs corre-
sponding to a specific dimension (latent construct).

e  If the goal is to develop a theory evaluation, theory confirmation, or a comparison of
two or more theories, CB-SEM is recommended.

¢ If the objective is to create an exploratory structural theory, which is our case, PLS-SEM
is recommended.

In our work, PLS-SEM is implemented through SmartPLS software version 3.3.3.
PLS-SEM methodology presents two measurement approaches: formative and reflective.
Formative measures analyze the relationships between dimensions, and reflective measures
analyze the influence of variables within a dimension [48]. Figure 3 shows the statisti-
cal tests used for the evaluation of the formative and reflective measurement models,
and Figure 4 describes the parameters for global evaluation of the structural model.

Evaluation of measurement models
Reflective

1. Inner consistency

(Cronbach's Alpha, Composite Reliability (CR))

2.Convergent validity

(Reliability of the indicator, average variance extracted (AVE))

0c = (X A)?

C (A2 + i var(e)
Y
i A2+ Y var(e;)

AVE =

3. Discriminant validity

Formative

1. Convergent validity
2. Significance and relevance of the path weights

Figure 3. PLS-SEM parameters considered in evaluation measurements [49].

Evaluation of structural models
1. Determination coefficient R2
2. Predictive relevance Q2
3. Size and significance of the path coefficients
4. Effect sizes f2
5. Effect sizes EIZ

Figure 4. PLS-SEM parameters considered in structural models [49-51].

3. Dimensions

In our research, each question Qpy, where N denotes the number of question, has
been grouped into seven dimensions D € {0,1,2,3,4,5,6}, where each dimension covers
a particular topic. The questions selected for each dimension were selected based on the
analysis shown in Section 4 (Experiments and Results). It is important to note that some
questions were excluded from the analysis because of the lack of enough answers for these
questions. These excluded questions are shown in the Appendix B.

3.1. Dimension Zero Do—Participant’s Personal Information

Six questions have been grouped in dimension zero (Dp). Out of the six questions,
the following four questions were considered for the analysis. These questions are intended
to collect the personal information of the participants (Appendix B.1), as described below:

*  (Qo3: What is your education level?
*  Qos4: What semester are you taking?
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*  Qos: What province are you currently in?
*  Qos: What city are you currently in?

3.2. Dimension One D1—Omnline Classes

Three questions have been grouped in dimension one (D). These questions are in-
tended to collect information about the satisfaction level of students with the new learning
modality (Appendix B.2).

*  (11: Based on your opinion, online classes, due to the pandemic, are better, the same
or worse than face-to-face classes?

*  (Qqy: Based on your opinion, after the pandemic ends, would you like to continue
attending online classes?

*  (13: Based on your opinion, are your teachers trained to teach online?

3.3. Dimension Two Dy—Basic Instruments for Online Learning

Three questions have been grouped in dimension two (D). These questions are
intended to collect information about how students access electronic devices, computers,
tablets, or necessary tools to take online classes (Appendix B.3). The following questions
are included in the current dimension:

*  (71: Do you have a computer for all-day use?
*  (»: How long do you have access to a computer per day?
*  (3: Do you have a smartphone or tablet?

3.4. Dimension Three Ds—Internet Connection

Five questions have been grouped in dimension three (D3). Out of the five questions,
the following three questions were considered for the analysis. These questions are intended
to collect information about students’ internet access conditions (Appendix B.4):

*  (Q31: How do you access Internet?
*  (Qz: Onaverage, how many people are using Internet simultaneously in your house?
* (O34 What is the download speed of your Internet connection?

3.5. Dimension Four Dy—Mood and Physical State

Seven questions have been grouped in dimension four (D). Out of the seven questions,
the following four questions were considered for the analysis. These questions are intended
to collect information about the physical and emotional state of the students during the
lockdown (Appendix B.5):

* Q41 What has your mood been most of the time since March 2020 (start date of
lockdown in Ecuador)?

*  Quq: Has your weight changed during the pandemic?

* (45 In one word, what have you missed the most during the lockdown?

*  (Qu7: In one word, what is the most negative thing that you have experienced during
the lockdown?

3.6. Dimension Five Ds—Income and Financial Status

Seven questions have been grouped in dimension five (Ds). Out of the seven questions,
the following four questions were considered for the analysis. These questions are intended
to collect information about the financial status of the student (Appendix B.6):

*  Qs;: If you are financially dependent, what is the monthly income of your family?.
If you are financially independent, what is your monthly income?

* Qs Since March 2020 (start date of the lockdown in Ecuador), have you had any
temporary or permanent problem caused by the pandemic to cover any basic need
(health, food, housing, clothing, and education)?

*  (Js3: What are these basic needs? (See Qsp).
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*  (s7: Do you think that there will be a prosperous future in Ecuador after the pan-
demic ends?

3.7. Dimension Six Dg—Relatives Affected by COVID-19

Fourteen questions have been grouped in dimension six (Dg). These questions
are intended to collect information about COVID-19 from the students’ own experience
(Appendix B.7). We have used these questions only to contrast the answers to the previous
dimensions. These questions reflect the opinion of the participants as well as information
regarding the period of time in which we conducted this research. These questions are not
used in the construction of the final model. Out of the 14 questions, the following questions
were attached for visualization:

*  (Qg¢1: Have you tested positive for COVID-19 (with a RT-PCR or a rapid test)?
* Qg If the previous answer is yes, have you recovered from COVID-19?

*  Qgs: Do you have any relative who died from COVID-19?

*  (Qg13: What do you think about the origin of the Sars-CoV2?

*  (Qg14: When do you think we will return to the normal activities in Ecuador?

4. Experiments and Results

The experiments are based on identifying valid statistical relationships among the
proposed dimensions. The results among dimensions (Dy, D1, Dy, D3, D4, Ds) (Section 4.2)
as well as the results related to the input questions of each dimension (Section 4.1) are
detailed below.

4.1. Dimensions

As an exploratory detail for D; (Section 3.2), the acceptance of the students in returning
to on-site classes is presented in Figure 5. The information is ordered according to the
Internet speed of the participants (axis X). The average result shows that 63.78% of students
prefer to return to on-site classes regardless of their condition of Internet connection.

NO ©NO OPINION © YES

L0 701 353 192 127 12 78 62 47 46 45 35

18%

20%

PERCENTAGE

62%

<5

22%

17%

61%

20%

15%

65%

10-15

16%

19%

65%

15-20

13%
25% 26%
13%

13%
22%

74%
63%
53%

20-25 25-30 >50

INTERNET SPEED (Mbps)

4%

19%

7%

30-35

22%

26%

52%

35-40

31%

7%

62%

45-50

20%

11%

69%

40-45

Figure 5. Students’ acceptance of continuing in online classes regarding their Internet speed. Dimen-
sion D (Section 3.2).

In Figure 6, the distribution of participants according to family income and Internet
speed are exposed. The majority of participants have a low Internet connection speed.
The result of the survey shows the polarization regarding Internet speed and the level of
income during the lockdown period.
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5-10 Mbps
45-50 Mbps
35-40 Mbps
30-35 Mbps
725.30 Mbps

47

112
20-25 Mbps
627
15-20 Mbps
$500 - $1000 135

10-15 Mbps
192

>50 Mbps
$1500 - $ 2000

$3000 - $3500

$7500 - $10000 <5Mbps

Figure 6. Participants’ distribution according to family income and Internet speed. Dimension Ds,
Section 3.4.

Figure 7 shows the changes in the physical state of the participants. The results indicate
the gain or loss of weight of the participants during the period of the analysis. It can be
noted that the 50.1% of participants suffered alterations in their body weight.

212 (11.52%)

707 (38.37%)

369
(20.05%)

©EQUAL WEIGHT
© INCREASE
©DECREASE

©DO NOT KNOW

553 (30.05%)

Figure 7. Changes in physical weight reported by the participants. Dimension Dy, Section 3.5.

In Figure 8, the results of the mood of the participants are presented. It can be seen
that 74.24% of the participants show mostly stress, fear, boredom, sadness, or annoyance.
For its part, normal and happiness states reach 23.1% and 2.66%, respectively.

49 (2.66%) 29 (1.52%)
166 (9.02%) 731

(39.73%)

217

(11.79%)
o STRESS

e NORMAL

oFEAR

©BOREDOM
SADNESS

© HAPPINESS

© ANNOYANCE

224
(12.17%)

425 (23.1%)

Figure 8. Mood reported by university students. Dimension D, Section 3.5.

An additional analysis such as mood (D) and income (Ds) can be found in Figure Al.
The mood (D) and desire to continue in online classes (D7) are exposed in Figure A2.
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Internet speed (D3) and income (Ds) are described in Figure A3. How students access the
Internet (D3 1) and their income (Ds) can be found in Figure A4. All figures are described
in the Appendix A.

4.2. Structural Model

In our research, different models have been tested to obtain the best relationship
between each input question and its dimension, as well as the relationships among di-
mensions (Figure A6). The best relationships obtained between each dimensional input
question are presented in Figure 9. For instance, the best relation of dimension zero is
obtained by combining the questions regarding age, educational level, and semester. This
means that these three questions describe dimension zero by around 49.9%. In Figure 10,
we can see the path with the ¢ statistical value between connections of each dimension.
For example, from dimension zero to dimension one, the model shows a t value of 8.386,
which indicates a strong relationship.

Continue online classes ~ Qualified teachers Opinion virtual classes
- "

\\\\ 0.349 ////
0.870 — | —
Dim 0

Age, qoro Prticipans’info Dim 4

e -0.024 Mood

0182
-0.392 .
: % — Dim 1 — "+ Emotional state
Educational level > omim!
— — Economic necessit;
Semester + .38 0.936 y

-0.273 ‘
0.167
v

Dim4.1 10 Fear ofdying
Fear of Covid due to Covid

0.848
0.171 0212 H | T
~ ", Haveco pute
v Dim 3 .
Internet —
How to access 10 comnection o5~ Have smartphone
3 Dim2
internet Basic instruments
for online learning
Dim 3.1

Internet access 0204 0988

Simultaneous use Internet speed
of internet

1.0

Income range

\

Dim 5
Income

—_ 0152

—

Figure 9. Model that evaluates the correlation among input questions of each dimension.

Continue online classes  Qualified teachers Opinion virtual classes
- _—
T 4221] _—
30821 T 12508

Dim 0 Dim 4
Age 37.891 Participants’ info 3386 o 0.932 Mood
v\ 3 4334 .
——~ Emotional state

: 3.409 Dim 1 —, _—
Educational level <4 Online classes ‘\
— Economic necessit
Semester « 14.858 7 91m y

11.244
5.8|8l

Dim4.1 00 Fear of dying
Fear of Covid due to COVid
12,958 l 7724 —~—, jﬁ, Have computer
Dim 3 \
Internet
How to access 00 comnection 600 - Have smartphone
. —_— Dim?2
internet Basic instruments
for online learning
Dim 3.1

Internet access 2.021 w(:l)

Simultaneous use Internet speed
of internet

0.0

Income range

Dim 5
Tncome | 8.731

Figure 10. Model that evaluates the different relationships between each dimension.

Reliability and Validity Evaluation

The reliability of the variables was tested using Composite Reliability (CR) [52,53].
For this purpose, the overall sample was assessed, and the items with a factor less than 0.6
were discarded. However, few factors with a correlation value less than 0.6 were taken into
account due to their strong path relationship with the dimension, as it can be observed in
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Figure 9 (e.g., Educational Level for D). The Average Variance Extracted (AVE) [54] and
CRs were higher or close to 0.500 and 0.700, respectively, which indicates that the model
fitted to the data is valid. The AVE value, shown in each dimension in Figure 9, indicates
the percentage of the description of that dimension with the considered input questions.
In Table 1 the CR and the AVE values for each dimension are presented. For example,
the AVE value for D; indicates that its inputs describe 54.6% of this dimension, whereas
the CR value indicates a composite reliability of the inputs of D7 of 0.763.

Table 1. Dimensions according to each input.

Dimensions CR AVE
Dy Participant’s Info 0.724 0.499
D; Online Classes 0.763 0.546
D, Instruments 0.683 0.527
D3 Internet Connection 0.591 0.509
D4 Mood 0.234 0.515
Dy 1 Fear of Covid 1 1
D5 Income 1 1

Composite Reliability (CR), Average Variance Extracted (AVE).

For the path model, in Table 2, we can observe the ¢ statistics (the higher, the better)
and the p value (the lower, the better) for all paths. Most of the t statistics are greater than
1.96 (95% of confidence level). The p value of the path D4y — Dj is 0.352, suggesting that
D, is not related to D;. It means that the mood (Dy4) does not have direct relation to online
classes (D1); consequently, Hypothesis 2 is rejected.

Table 2. Coefficient values related to path model.

Path t Statistics p Values
Dg — Dq 8.386 0
Dy — Dy 0.932 0.352
Dy — Dy1 5.818 0
Ds — Dy 8.731 0
D5 — D3_1 12.958 0
Ds — D3 7.724 0
D5 — Dy 11.244 0

5. Discussion

Hypothesis 1: Participants’ information (age, semester, and educational level) does not affect
their opinion about online classes (continue online, qualified teachers, and opinion of virtual classes).
Since the value of the ¢ statistic is greater than 1.96 (8.207), this hypothesis is confirmed by
the data. Additionally, our analysis indicates that the students want to return to on-site
classes regardless of if they have the right tools to keep taking online classes.

Hypothesis 2: The mood (emotional state and financial need) affects the students’ opinion of
the online classes (continue online, qualified teachers, and opinion of virtual classes). The value of
the t-statistic of 0.932 indicates that the mood has a relative influence on the perception of
students about online classes. Therefore, we cannot categorically reject this hypothesis.

Hypothesis 3: Family income (income) influences how students access the Internet during
online classes (simultaneous PC use, way of Internet access, Internet velocity, and tools for online
learning). Since the values of the t statistical are greater than the recommended 1.96, (8.731
for the path Ds(Income) — D; (Basic instruments for online learning), 7.724 for the path
Ds(Income) — D3(Internet connection), and 12.958 for the path Ds(Income) — D3 1 (Internet
access), this hypothesis is confirmed by the data.

Additionally, regarding the state of mind, we can observe that the students mostly
present states related to feelings of sadness (9.02%), stress (39.73%), and fear (12.17%).
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Similarly, the physical state of the students changed. The percentage of students who
experienced a change in their weight is 50.10%.

Comparison of Studies Carried Out before and during COVID-19

The study carried out in [55] shows an analysis of several dimensions in the context of
the pandemic of COVID-19 considering university students from Ecuador, Spain, and Italy.
The data were acquired between March and April 2020. The study had responses from
300 participants. In Ecuador, 100 students from the Technical University of Machala
participated in this research. One of the findings of this work is that online classes and the
lack of enough tools (laptop, Internet, and smartphones) have contributed to negatively
impacting the opinions of students about their learning process. In Table 3, the data show
the negative perception about online classes, with 93.00% in Spain, 83.30% in Ecuador,
and 64.80% in Italy [55]. Additionally, we add our results regarding the participants’ desire
to not continue taking online classes.

Table 3. Negative perception of online classes in the context of COVID-19.

Paper Date Participants Country Universities Negative Perception
[55] March-April 2020 100 Spain 1 93.00%
[55] March—-April 2020 100 Italy 1 64.80%
[55] March-April 2020 100 Ecuador 1 83.30%
This paper May-September 2020 1841 Ecuador 11 63.78%

To the best of our knowledge, in order to make a comparison between the results of our
analysis during the COVID-19 pandemic and the results before this pandemic, the studies
existing in Ecuador [56-59] do not have data of the variables analyzed in this work.

6. Conclusions

In this work, we surveyed 1841 Ecuadorian university students about the impact of
COVID-19 in areas such as health, emotional state, perception of online classes, and eco-
nomic income in a snapshot between May to September 2020. These students come from
six public and five private universities. The analysis considered the responses to 21 ques-
tions out of a total of 47 questions, which were grouped to form 7 dimensions: participants’
information, online classes, basic instruments for online learning, Internet connection,
mood and physical state, income and financial status, and relatives affected by COVID-19.
The 26 discarded questions have no relevant information for the areas of the analysis of
this work.

The PLS-SEM technique was used to analyze the relations between six dimensions.
The reason why the dimension “relatives affected by COVID-19” was excluded from this
analysis is because only a small number of participants answered the questions of this
dimension. The results of this analysis show that participants’ income has a strong effect on
the way how they access to the internet and the availability of electronic tools (computers,
smartphones, and tablets) needed for online learning: The higher the income, the higher
the speed of the Internet connection. Additionally, the higher the income, the larger the
number of electronic tools and the longer the time of their availability.

We also found that the income affected the mood of the participants during the period
of analysis. The participants with higher income experienced, most of the time, positive
feelings: happiness and normal (such as before the pandemic); whereas the participants
with lower income experienced, most of the time, negative feelings (sadness, fear, stress,
and annoyance). The participants’ information strongly influences their perception about
online classes: Older students and students from higher semesters think that online classes
are better than face-to-face classes and want to continue in online education. The mood
does not have a strong influence regarding to the opinion about online classes. We also
observed that students’ perception about online classes is not affected by income, the
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Mood

ANNOYANCE
BOREDOM
FEAR
HAPPINESS
NORMAL
SADNESS
STRESS

availability of basic instruments for online learning, Internet connection, and the way they
access the Internet.

In this research, we could not find reasons why students have a negative perception
about online classes, which should be investigated in a future work. For another future
work, a new study can be executed when students go back to face-to-face classes after the
Sars-CoV2 pandemic. This study will evaluate again their perception about online and
face-to-face classes and its results can be compared with the results of this work.
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Appendix A. Additional Findings
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Figure A1. Mood of the participants in relation to their reported income. The color map is used to
emphasize the number of people.
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Mood /
Economic necessity

ANNOYANCE FEAR STRESS SADNESS BOREDOM NORMAL HAPPINESS

Continue online classes Qualified teachers NO YES NO YES NO YES NO YES NO YES NO YES NO YES
NO 5 13 15 59 53 8 13 19 20 32 21 3 2
NO NO OPINION 1 8 19 18 81 88 16 19 36 25 52 19 1 5

YES 5 2 19 29 | 100 81 20 24 41 27 72 42 6 1
NO 2 5 7 8 2 1 2 2 4 1 1
NO OPINION NO OPINION 1 4 13 29 34 3 8 7 8 24 10 1 4
YES 1 14 13 27 19 10 7 6 2 24 15 2
NO 2 3 4 10 14 2 2 2 5 6 1 1
YES NO OPINION 4 5 12 19 2 1 4 12 6 2 1
YES 1 15 25 33 48 10 13 5 ° 47 22 4 3

Figure A2. Participants’ mood (D;) regarding the opinion of the online classes and qualified teachers
(D1). The color map is used to emphasize the number of people.

Internet speed (Mbps)
Income Have computer <5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 >50
NO
<$500 86 37 21 16 5 5 6 6 1 1 4
YES 362 77 46 43 26 S 20 17 14 18
NO 16 9 4 4 7 1 1 1 1 1
$(500 - 1000) .
YES 196 112 65 53 38 BS 17 s 15 17 23
NO 3 6 4 1 1 1
$(1500 - 2000) .
YES 27 22 14 11 15 10 5 6 10
NO 2 1 1
$(2500 - 3000)
YES 6 2 6 3 3 1 1 3
$(3000 - 3500) YES 1 1 1 1 il
$(3500 - 4000) YES 1 1 1 1 2
$(4500 - 5000) YES 1 1 1
$(7500 - 10000) YES 1 1

Figure A3. Participants’ Internet speed (D3) according to their income (Ds). The majority of partici-
pants have an Internet speed lower than 5 Mbps and an income less than $1000. The color map is
used to emphasize the number of people.

Income
. . Have Have <$500 $(500-  $(1500-  $(2500-  S(3000-  $(3500-  $(4500-  $(7500 -
nternet access computer  smartphone 1000) 2000) 3000) 3500) 4000) 5000) 10000)
IMUST GO TO A NO NO 3
COMPUTER YES G
CENTER YES NO q i 1
NO
SOMEONE WHO NO ) 15 1
LIVES NEARBY YES 45 3
ALLOWS ME TO NO i 5
ACCESS YES ]
YES 81 12
NO No /
I HAVE INTERNET YES
INSTALLED AT el -4 e =
HOME VES NO 40 22 3
YES 666 543 121 29 6 6 3 2

Figure A4. Figure shows how participants access to the Internet (D3 1) according to their income (Ds).
Additionally, the availability of basic instruments for online learning (D) can be seen. The color map
is used to emphasize the number of people.
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Figure A5. Different tested models: relation between participants’ information and their opinion
about virtual classes (a) CR, (b) t-statistics. Relation between participants” information and their
opinion about to continue in online classes (c) CR, (d) ¢-statistics.
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Figure A6. Model that shows no relationship between the perception of online classes (D) consider-
ing: income (Ds), mood (Dy), Internet connection (D3), Internet access (D3 1), and the availability of
basic instruments for online learning (D).

Appendix B. Questionnaire

Appendix B.1. Dimension Zero—Participant’s Personal Information

Table A1l. Questions in Dimension Zero.

Dimension Question

Qo1 What is your gender?

Qo2 How old are you?

Qo3 What is your education level?

Qo4 What semester are you taking?

Qos What province are you currently in?

What city are you currently in?

Qoe
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Appendix B.2. Dimension One—Online Classes

Table A2. Questions in Dimension One.

Dimension

Question

Qu

Q12
Q13

Based on your opinion, online classes, due to the pandemic, are better, the same,
or worse than face-to-face classes?

Based on your opinion, after the pandemic ends, would you like to continue
attending online classes?

Based on your opinion, are your teachers trained to teach online?

Appendix B.3. Dimension Two—Basic Instruments for Online Learning

Table A3. Questions in Dimension Two.

Dimension

Question

Q21
Q2
Q23

Do you have a computer for all-day use?
How long do you have access to a computer per day?
Do you have a smartphone or tablet?

Appendix B.4. Dimension Three—Internet Connection

Table A4. Questions in Dimension Three.

Dimension

Question

Q31
Q32
Q33
Q34
Qss

How do you access Internet?

On average, how many people are using Internet simultaneously in your house?
Which is your Internet provider?

What is the download speed of your Internet connection?

What is the upload speed of your Internet connection?

Appendix B.5. Dimension Four—Mood and Physical State

Table A5. Questions in Dimension Four.

Dimension

Question

Qu
Qa2

Qa3

Qua
Qa5

Qa6
Qa7

What has your mood been most of the time since March 2020 (start date of
lockdown in Ecuador)?

Have you ever thought about committing suicide due to the pandemic and the
crisis caused by the Sars-CoV2 virus?

During the lockdown caused by the SARS-COV-2, were you alone or with
company?

Has your weight changed during the pandemic?

In one word, what have you missed the most during the lockdown?

In one word, what is the most positive thing that you have experienced during
the lockdown?

In one word, what is the most negative thing that you have experienced during
the lockdown?
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Appendix B.6. Dimension Five—Income-Financial Status

Table A6. Questions in Dimension Five.

Dimension Question

If you are financially dependent, what is the monthly income of your family?

If you are financially independent, what is your monthly income?

Since March 2020 (start date of the lockdown in Ecuador), have you had any
Qs temporary or permanent problem caused by the pandemic to cover any basic
need (health, food, housing, clothing, and education)?

If the answer of the previous question is yes, what are these basic needs that you

Qs1

Qs have not able to cover? (See Qsp).

How do you rate the management of the pandemic by the Ecuadorian
Qs government?
Oss How do you rate the management of the economic crisis, caused by the

pandemic, by the Ecuadorian government?
Qs6 What is your perception about the level of corruption in Ecuador?

Do you think that there will be a prosperous future in Ecuador after the
Qs7 pandemic ends?

Appendix B.7. Dimension Six—Relatives Affected by COVID-19

Table A7. Questions in Dimension Six.

Dimension Question
Qs1 Have you tested positive for COVID-19 (with a RT-PCR or a rapid test)?
Qe2 If the previous answer is yes, have you recovered from COVID-19?
If you live with someone, has he/she tested positive for COVID-19 (with a
Qes RT-PCR or a rapid test)?
Qsa If the previous answer is yes, has he/she recovered from it?
Q5 Do you have any relative who died from COVID-19?
Qs6 Has a friend of you tested positive for COVID-19 (with a RT-PCR or a rapid test)?
Qs7 Has a friend of you died from COVID-19?
Qss Has somebody in your neighborhood been infected with COVID-19?
Qe9 Has somebody in your neighborhood died from COVID-19?
What is the probability that you estimate of being infected with the
Qs10 Sars-CoV?2 virus until 31 December 2020?
Qe11 Are you afraid of getting sick of COVID-19?
Qe12 Are you afraid of dying from COVID-19?
Qe13 What do you think about the origin of the Sars-CoV2?
Qs14 When do you think we will return to the normal activities in Ecuador?
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