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Abstract: The appearance of the SARS-CoV-2
health contingency, better known as the
COVID-19 pandemic, caused the temporary
closure of educational centers in Mexico and
the adoption of a remote class model, this
work tries to investigate the access they had
to the internet, computers (cell phones or
tablets) and electricity service, teachers and
two groups of chemical engineering students,
one who was in the first semester and the
other in the fourth semester of the degree
when the health contingency began and with
it the confinement for students and teachers.
The work was carried out with students
(20 from the first semester and 16 from the
fourth semester)) and teachers (17 from the
first semester and 9 from the fourth semester)
from an institution in the southeast of Mexico,
of medium socio-economic level, who were I
apply a survey. The results show that, despite
being of a medium socioeconomic level, the
majority of teachers and students had no
problem accessing a computer, an internet
connection and electricity service.

Keywords: COVID 19, computer, internet,
electric power service.

INTRODUCTION

With the appearance of the SARS-CoV-2
health contingency (severe acute respiratory
syndrome coronavirus 2), better known as
the COVID-19 pandemic, and the temporary
closure of educational institutions, according
to studies, almost 35.6 million students and
close to than 2.1 million teachers of all types
and educational levels, as well as education
support workers in the administrative offices
of the federal entities and in the central
areas entered into confinement (SEP, p.276
according to Mena, 2022 ). Provoking with
this a massive access to the use of ICT, affecting
students and teachers, from preschool to
university and postgraduate level, it is known
that in Mexico it is determined by the socio-
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economic level, who could access online
education and who does not (INEGI, 2018b).

One of the first barriers we encountered
was accessing the technological area, since
the solution was to migrate from face-to-face
education to the education that at that time we
call online, virtual, distance, internet, remote
education, among others, that we From now
on we will call it Remote Education, assuming
that both students and teachers have the
required equipment and connectivity. The
latest figures available from the International
Telecommunication Union offer a bleak
picture: in Latin America, only 52% of homes
have technological equipment and broadband
connectivity. Although in the specific case of
higher education students and teachers it can
be assumed that the percentage is higher, it is
not unreasonable to assume that a significant
part of these actors did not have, right off the
bat, the appropriate technological conditions
for an immediate transition to distance
education supported by technology (Frances,
2020).

Within this context, after the health
contingency, when returning to face-to-
face education, a retrospective analysis was
proposed to investigate: Whathad happened to
the access they had to the Internet, computers
(cell phones or tablets) and electricity service
both teachers and students, ;to be able to
migrate to remote education?

To answer the question, it was decided to
survey two groups, one from the first semester
and the other from the fourth semester of
chemical engineering, from an institution in
the South of Veracruz and the teachers who
taught in those semesters, with the objective
of knowing if At the time of confinement, they
had the required equipment and the required
connectivity.

With the information obtained in the
survey, we proceeded to organize them
in a matrix and graphs, since this type of
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visualization allows us to show a large number
of data in a summarized way and helps us to
make it easy and clear to read and interpret.

DEVELOPMENT

In a review of the state of the art of the key
concepts that gave rise to the question of this
work, the following topics are addressed:

INTERNET IN MEXICO

Lloyd (2016) mentions that, according to
the results of the National System of Statistical
and Geographic Information (INEG, 2018 a),
Mexico ranked 87th in the world in access to
ICTs and 8th in Latin America, in addition
there are strong inequalities between the north
and south of the country, since for example in
the north in Baja California, Coahuila and
Sonora, more than 80% of the population
has access to the Internet, while in the south
Michoacan, Guerrero and Oaxaca, only fifty
percent has the service and the context in
which we carry out the work is precisely the
south east of Mexico.

On the other hand, the Organization for
Economic Cooperation and Development
(OECD) in 2015 mentions that the
concentration in internet services has as
a consequence that Mexico is in the worst
situation in terms of prices, since it is located
among the highest prices, with the lowest
penetration rate and little service offer. While
the Internet penetration rate in countries like
Canada is 93.3%, in the United States 88.6%,
in Costa Rica 86.9% and in Chile 79.9%, in
Mexico it is barely 40%, these figures only
exceed those of Colombia, Paraguay and Peru
with 23.4%, 19.3% and 14% respectively. This
reflects that the Internet is not distributed
equitably, and that its distribution is linked
to infrastructure, socioeconomic status, and
competition (ITU, 2018).

In normal times, such differences are
one more piece of the mosaic of inequalities
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in Mexico, but in times of COVID-19, the
digital divide has particularly harmful and
far-reaching consequences, especially due to
its impact on the educational system (INEGI,
2018).

COMPUTERS IN MEXICAN HOUSES

Many of the students and some teachers
did not have access to a computer or did not
have a mobile phone or simply did not have
enough credit, especially the students, to
take the class hours that were being taught,
since more than 50% of the total number
of students in Mexico they do not have the
tools, place of study, accessibility, quality
connectivity or with any possibility of
continuing their classes outside the classroom
(Didriksson, 2020), however, this data varies
between the different socio-economic levels
to which they belong the teachers and the
students. The foregoing forced many teachers
who did not use technology to have to
equip themselves and prepare themselves
in digital tools, presenting themselves as an
area of opportunity and became one of the
most important improvisations during the
digitalization quarantine, since improvised
self-learning  required recognizing the
abilities and weaknesses in their use and use
them quickly and apply them for educational
purposes (Diaz, 2020).

However, if the digital gap is not addressed,
which is the inequality of possibilities that
exist to access information, knowledge and
education through new technologies, and
only students who live in urban areas and
who have more resources and infrastructure
could study, which will increase educational
inequality (Lloyd, 2020; Lépez, 2020; Sagra,
2020).

On average, 18% of university students
do not have access to a computer, internet or
electricity service; that is, one in five cannot
follow online classes from their homes at a
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higher level. For the upper secondary level,
however, the gap is even more pronounced: 81
percent of the poorest have neither Internet
nor a computer at home, while 40 percent
do not have access to ICTs at home (INEGI,
2018b)

Although multiple factors influence
how much students learn, during distance
education two fundamental conditions have
existed to make the teaching-learning process
possible. First, having a device with internet
access at home and second, having the support
of another person who is capable of guiding
the learning process. Considering these
two elements, it is estimated that almost 2.2
million students are at high risk of not having
made progress in learning during the COVID
19 pandemic (Garcia, 2022).

An education strategy focused on television
was the most viable option in a context where
45% of students did not have a technological
device at home such as a computer, laptop,
tablet or smartphone with Internet access
(Garcia, 2022).

ELECTRICITY SERVICE IN MEXICO

Other situations faced by teachers were
continuous connection failures in private
homes. Being responsible for a course implied
the challenge of being certain of their own
connectivity and of the students who reported
and continues to report various failures in
connectivity, in the qualities of their equipment
or in the management of the software to take
and follow the classes. Different feelings were
expressed in the classes, which were reflected
by the teachers in the virtual seminars where
experiences were exchanged (Mena, 2022).

ELECTRIC SERVICE

The Federal Electricity Commission
entered a stage that must be governed by two
absolute priorities: maintaining the electric
power service and caring for the health of its
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workers.

In Mexico, there are more than 500,000
homes without electricity, mainly in
indigenous and rural communities: “It is a
reality that there are still lags in the electric
power service, so it must be extended to
all communities, areas, school classrooms,
homes, clinics, health centers or institutions in
the national territory, without any distinction
(Aguirre, 2021).

In 2020, the CFE reported 10,461 electrical
failures in the entity in Veracruz and, in
the first quarter of 2021, 1,619 reports had
already been recorded, in January 557 failures
occurred; in February, 412 and in March 650.
All these reports affected 114 municipalities
of Veracruz (Gonzalez, 2021).

METHODOLOGY

The work is cross-sectional and
retrospective descriptive. The survey to obtain
the data was structured with three questions
for both students and teachers:

Questionnaire for teachers and students

We appreciate your collaboration to answer
the following questionnaire,
marking with a cross or underlining the
answer(s) that you consider correct, which
will serve to know the work carried out in
the institution when, in March 2020, the
country entered in sanitary confinement
due to SARS-CoV-2, hereinafter referred to
only as the COVID 19 pandemic. We inform
you that all your answers refer to only to the
semesters January - June 2020 and August-
December 2020. In addition, the answers to
this questionnaire will serve to propose action
strategies for when a contingency like the one
that occurred in 2020 occurs again.

answering,

1.- Did you have a computer, tablet or cell
phone to use in remote classes at the beginning
of the COVID 19 pandemic?

YES

NO

I didn’'t have it, but the institution
solved it.
Explanit.__

I didn’t have it, but I fixed it.

Explanit.__
_ Ididn’t have one and I lost the semester
for that reason.

2.- Did you have internet service for remote
classes at the start of the COVID 19 pandemic?

YES

NO

I didn’t have it, but the institution fixed
it.
Explanit.__

I didn’t have it, but I fixed it.
Explanit.__

I didn’t have one and I lost the semester
for that reason.

3.- Did you have electricity to use in remote
classes at the beginning of the COVID-19
pandemic?

YES

NO

I didn't have it, but the institution
solved it.
Explanit:__

I didn't have it, but I fixed it. Explan
it:

Ididn’t have one and I lost the semester
for that reason.

THANK YOU VERY MUCH FOR YOUR
PARTICIPATION!

RESULTS

Below is a matrix with the results obtained
and then they are graphed to compare the
values. The results that we present for the
fourth semester have already been presented
at a congress and the information is shown in
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Espinosa et al. (2022), however, they are mentioned again here to see how they vary with respect
to those of the first semester that was analyzed later:

Of the students
Semester Computer access Internet access Electric energy service
Yes NO Yes NO Yes NO
First semester 13 65% 7 35% 16 80 4 20 % 20 100 %
Fourth 12 75 % 4 25% 10 62.5% 6 37.5% 16 100 % 0
semester

The results of the student survey are shown  an internet connection and 25% of the first

in the following graphs: semester did not have internet either, in the
two semesters they ended up solving the
Computer access by students L. . .
— problem by hiring their own internet.
g 12
%:“ 10 " Electric power service (Students)
2l |5
=] =] 25
5|6 m they had computer 2
| they had no computer L.g 20
Z:S 2 I 5 1
— =) . X
o ‘ E 10 = Electric energy service
First semester Fourth semester =
Semester they are studying ”
1]
First semester fourth semester
As we can see from this graph, the students Semestet they ate studying
who had the most difficulty accessing a Regarding the electric power service, as we

computer were those in the first semester  can analyze both in the matrix and the graph,
since 35% did not have a computer, two all the students had electric power when the
said that they were the ones who solved the = confinement began.

problem by buying a computer and another

stated that they had lost the semester due to

lack of computer.

Internet access for students
18
16
14
12
10

8 I

First semester Fourth semester

Number of students

SN RO

Semester they were

u they had internet = they had no internet

Regarding the internet connection, 37.5%
of the fourth semester students did not have




Of the teachers

Semester Computer access Internet access Electric energy service
YES NO YES NO YES NO

First semester 17 | 100% | O 0 16 94.1 % 1 5.9 % 17 100 %
Fourth semester 9 100% | O 0 8 88.8 % 1 11.11 % 9 100 %

The results of the teacher survey are shown As we can analyze both the matrix and the
in the following graphs: graphs of the teachers, we can say that they all
had a computer and electricity service when
computer access
(Teachers) the confinement began and only 5.9% (one

teacher) in the first semester and 11.11% (one

]
=]

2 teacher) They did not have internet at home
5 and both stated that they had to contract it.
L
;._‘: 10
5 - FINAL COMMENTS
=]
g ° _ SUMMARY OF RESULTS
z First semester Fourth semestre .
The results include the responses of the
Semester in which classes are taught survey applied to both students and teachers

of two different groups, one for the first
semester (20 students and 17 teachers) and
another for the fourth semester (16 students

m they had computer = they had no computer

Internet access (Teachers) and 9 teachers) that made up the sample;
15 They are visualized through a matrix and
. corresponding graphs, which allows us to
1 know in retrospect what happened, during the

10

internet, computers (cell phones or tablets)
and electricity service to be able to migrate to

& o

confinement, with the access they had to the
. I

Number of teachers

0 —
First semester Fourth semester education via remote.
Semester in which classes are taught
» they had internet they had no internet CONCLUSIONS
‘ . The results show that in the first semester
Electric energy service 65% of students had a computer and 35%

Teach . ile i
(Teachers) did not have a computer, while in the fourth

semester 75% of students had access to a

E 18

é . computer, 25% did not have a computer and

ERNRE in both semesters they had to solve it by their

B P et ~own means. While 80% of the first semester

m Electric energy service . . .

g8 . # had internet service and 20% did not have

= ’ internet compared to the fourth semester,
First semester Fourth semester 62.5% of students did have internet service,
Semester in which classes are taught 375% dld not have that SerVice.
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Regarding the teachers, the results of the
survey show that 100% had a computer and
electricity service. 88.8% did have Internet
access and only one (5.9%) in the first semester
and one (11.11%) in the fourth semester had
to contract the Internet service by their own
means.

Regarding the institution’s support option
to meet the need for a computer, internet
service and electricity service, none of the
respondents, both students and teachers,
stated that they had received support; It was
simply taken for granted that everyone had
a computer, internet, and electricity service,
in order to be able to quickly join the class
remotely.

With the information collected, we can
conclude that in this sample group, the
transition from face-to-face education to
another remote route did not represent a
problem with respect to access to a computer,
internet, and electricity service for teachers
and students when migrating to remote
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