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Abstract—The advance of technology grew on a large scale due to the
presence of Covid-19 together with education, this growth accompanied the
teaching and learning process. The transfer from face-to-face to virtual suggested
choosing a teaching process, having e-learning as the most friendly. The method
applied to the research is descriptive, correlational, transversal and predictive.
The sample was applied randomly and voluntarily to 3532 university students
from all over Peru, the sample was collected through an online survey. The results
show that there are still problems with the materials they share due to the lack of
reading comprehension, but by making use of communication technology and the
Internet, students are able to take advantage of it and improve their teaching and
learning through self-learning.
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1 Introduction

Learning and teaching in higher education centers is not exempt from the presence
of Covid-19; this caused great changes for everyone, teachers had to prepare their clas-
ses to teach them online virtually and in that trance many challenges were identified to
face in teaching, either asynchronously or synchronously; this change came with the
unfamiliarity in pedagogical management (class preparation time, class participation,
connectivity) [1], to obtain the progress of society education is the first thing to be a
first quality citizen, many countries invest and are committed to the education of their
country and with the emergence of ICT totally changed education in its four levels
(initial, primary, secondary and university), because of Covid-19 the traditional teach-
ing was left to oblivion to accept e-learning teaching in all educational centers world-
wide, whose only solution to this problem was online learning with various methods
such as e-learning having as a consequence the saturation of the internet line [2], with
the emergence of Covid-19 emerged the teaching in the online version, giving rise to
online surveys to investigate the challenges and characteristics of teaching and learning

(3]
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Education in the world had a resounding change by the presence of Covid-19, de-
manding that education in the world is online, which change affected students and
teachers with the emergence of multiple applications for the learning process where
much difference was noticed with the teaching of "traditional" way, but the emotion is
perceived more in students [4]; with this advance had to adapt to the new strategies of
online education and one of these applications is e-learning whose use grew exponen-
tially because of its easy access [5], this spread of Covid-19 brought opportunities and
challenges at all levels of education, even more so in higher education whose progress
in virtual education was little by little, university education not only offers extensive
knowledge, but also helps to train people with skills and fundamental aspects that will
make them face life; Therefore, this virtual teaching does not help in these points and
should return to the classroom immediately and from there propose a hybrid learning
teaching (virtual and face-to-face), since virtual teaching has many benefits and im-
provements for learning [6]. One of the methods with the greatest impact was e-learning
in higher level students, due to the help and relationship of their thinking and learning
skills; the e-learning model eliminated cultural and social barriers [7].

In these times education is the most affected having to face challenges such as learn-
ing and teaching pursued by technology, which had to be addressed first in all educa-
tional institutions, thanks to technology and e-learning method it was possible to con-
tinue with education virtually with highly significant effects [8], in virtual teaching
teachers seek to visualize facial expressions to be able to "judge" the learned of students
to then replace the strategies in a timely manner if necessary; for this purpose different
facial recognition programs were used [9], the greatest attention in education were the
learning systems with the e-learning method at all levels of education, the pandemic
brought more training for teachers on topics such as ICT for its application in their
teaching and many managers stopped traveling for their meetings, as the e-learning
methodology was imposed elegantly to organize meetings, tasks, jobs and share all
kinds of knowledge and experiences about the learning and teaching process [10]. E-
learning has facilitated the study and has broken barriers, its efficiency of the method
depends only on the technology and the quality of the internet, but still there are places
where there is no access to these technologies because of the poor quality of internet so
many students from different universities could not study [11], autonomous learning
was the most pronounced concept in these times of Covid-19 due to the learning and
teaching with the e-learning method, the negative consequences are the great deser-
tions, low performance and repetition of the course because the university students
lacked propaedeutic training to be more autonomous in their learning process [12], as
well as a survey of teachers on attitudes, competencies and measures of digital technol-
ogies in education which resulted in very high attitudes towards digital technology but
low attitudes towards them [13].

As well as the e-learning environment there is the Flipped-learning which is a virtual
learning model, whose application was to strengthen the student-teacher relationship,
educational practice and especially to evaluate this model; reaching the conclusion that
the Flipped test under an e-learning approach improves the training of students in a
positive way [14]. The University of Medellin together with other companies and local
government investigated through learning platforms the learning styles of university
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students using artificial intelligence for this Kolb's learning styles were used [15], e-
learning is practiced in universities thanks to ICT as the first class teaching worldwide,
it is applied in all courses especially in mathematics forgetting the traditional class and
making use of digital technology e-learning is gradually imposed on the old methodol-
ogies [16]. This pandemic of Covid-19 promoted virtual teaching and learning environ-
ments at all levels, as well as in higher education it was adapted from cultures, policies
and inclusive practices to reflect its management and application; this process was done
with professionals from the University of Manchester whose result was a guide with
information in a quantitative and qualitative way for the development of virtual envi-
ronments with e-learning [17]. The face-to-face university courses became online
courses due to Covid-19, even mathematics courses had to use various technologies for
teaching and learning, e-learning whose environment helped positively with support of
virtual platforms in academic performance in many universities, resulting in signifi-
cantly positive mathematics learning and performance [18] Positive changes were seen
in teachers after receiving trainings in digital competencies topics, whose effects were
greater use of digital resources, professional commitment, improvements in the quality
of evaluation, better activities in teaching and in students empowerment was noticed,;
All these results were thanks to the fluid communication and cooperation of the insti-
tution which provided them with digital technologies with the sole purpose of improv-
ing learning and teaching [19].

The evaluations and/or written tests in times of Covid-19 were left to oblivion, mov-
ing to online evaluation with different instruments and methodologies; which leads to
reconsider the type of evaluation that is done at the higher level, taking into considera-
tion that the use of the rubric and the simulated exam focus a better evaluation instru-
ment and thus students can be prepared for the final exam, which resulted positively in
each of them and generated a good performance and academic development [20], in
fact there is the bias of choice between the target population and the online population
when conducting online surveys, as it also reduces expenses, effort and time, these sur-
veys as the online evaluations would affect the level of reliability because it would have
to resort to Big Data for being large populations and use mathematical models to im-
prove the estimates, the promising algorithm is machine learning which offers volun-
tary bias with better approximations [21], artificial intelligence was also applied with
the sole purpose of improving the assessments that were used in the Microsoft Teams
platform, this thanks to the neural network that was used to be able to capture the faces
and notice the facial emotions of the students, to implement the respective solutions in
learning - teaching [22]. As the assessments are being conducted online we sought to
relate the effects between facial expressions and teaching, this was done with tensor-
flow software, whose results at 98. 76% were able to identify facial expressions in their
different forms (happy, sad, fear, surprise among others), this model positively helps
the teacher to understand and identify the level of learning in classes and student eval-
uations, with this model we want to improve and support the quality of learning and
teaching [23]. The validation of the Online Self-Regulated Learning Questionnaire
(OSLQ) instrument, which measures the learning provided by platforms, obtained a
very reliable Cronbach's Alpha, which means that this OSLQ instrument will support
the development of the student's motivations, cognitive skills and behavior [24].
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The educational programs that are currently used is thanks to the presence of Covid-
19, universities had to digitalize for this they had to rely on digital transformation using
different programs to achieve good teaching and learning [25], higher education in
these times with online courses and online teaching form a single element to seek the
quality of education, this union occurred after having closed schools, colleges, institutes
and universities worldwide as a result of Covid-19, the University of Turin used a
model "Start@unito" which is a digital learning environment to learn about the level of
teaching that it experienced [26], other universities used patterns to measure the behav-
ior of students and teachers on the learning management system (LMS) with clustering
techniques and sequential analysis resulting in five types of which the most prominent
was collaboration, communication and assignment [27].

The acceptance of the learning system with e-learning has exceeded the expectations
of students, but little is known about the factors that motivate their acceptance, for this
the technology acceptance model (TAM) was used, which uses social networks to mo-
tivate them and make an exchange of knowledge whose results were significantly pos-
itive and the factors were the usefulness and ease of use [28], the Universidad Politéc-
nico Gran Colombiano uses collaborative work skills so that students can interact and
thus find different opinions, provide input, solve mathematical problems, generate
strengthening in various aspects and learn different types of learning; This methodology
was used in mathematics courses and gave good results [29] and despite having a large
amount of research with reference to virtual learning tools, the benefits and positive
factors for education with these environments still persist, but these investigations are
being done in a meta-analytical way whose contributions are very valuable for educa-
tion [30].

The effectiveness and advantage of using blended learning in universities are posi-
tive, as well as "blended learning" or learning such as offline and e-learning combined
with various types of digital resources are significantly valuable for teaching and learn-
ing [31], student achievement is distinguished once familiar with an e-learning envi-
ronment [32].

The satisfaction of online classes that students had at first was discouraging, but
thanks to the adaptation in a very accelerated way so as not to affect the dream of every
student, "to be a professional" led to research on the satisfaction of online classes later,
whose factors of greater weight was the teaching method of teachers, which was im-
posed against the curriculum and the learning environment itself [33], e-learning has
multidimensional form relationships such as metacognitive strategies incur in e-learn-
ing acceptance and satisfaction, but self-efficacy affects satisfaction, so e-learning plat-
forms have to be repowered in e-learning [34].

The results of the courses that were dictated online previously we looked at them
from "far away", because we did not know how it worked; but in our time everyone,
absolutely everyone is receiving the classes in a non-presential way and using learning
environments, teaching platforms among others that have better results of the tradi-
tional method; existing full satisfaction for these pedagogical methods in higher educa-
tion [35].
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2 Justification and objectives of the study

In these times of Covid-19 the need for the internet was like daily bread, without this
medium it would not have been possible to reach the deepest corners, thanks to this tool
many university students continued their studies and teachers had the opportunity to
have scientific literature at hand to analyze scientific research as the highlight of the e-
learning method and others for teaching and learning [36], e-learning has a purely
virtual training approach, whose evolution is given thanks to Covid-19 for its
application in the educational environment, the application and acceptance in
educational centers is due to the process of learning and teaching [37].

In order to develop this research, the objectives were formulated as to know the ex-
pectations of e-learning and how university students in Peru were facing the learning
methods in times of Covid-19.

e To analyze descriptively the demographic characteristics.
e To analyze the distribution of the types and uses of the technological devices used
in the courses during the Covid-19 pandemic

3 Method

3.1 Research design

This is a descriptive, correlational, cross-sectional and predictive quantitative re-
search design [38].

3.2  Sample

A total of 3532 university students from all over the country were surveyed, between
44.71% female and 55.29% male, distributed according to age from 16 to 20 years
(49.43%); between 20 and 25 years (42.78%); between 25 and 30 years (5.55%) and
more than 30 years (2.24%) from national universities 56.43% and private universities
43.57%, who were studying from the first cycle to the tenth cycle (17.67%; 13.05%;
16.02%; 10. 14%; 4.61%; 12.8%; 5.8%; 7.79%;4.45% and 7.67% respectively), the
careers were classified in four areas such as Sciences 2.92%, Engineering 35.25%,
Health Sciences 1874% and Social Sciences 43.09%, the respondents were randomly
and voluntarily through an online survey for which the google form was used, the sur-
vey was conducted during the first three weeks of the month of May.

3.3 Instrument

The validated questionnaire [39] was used with a Cronbach's alpha of .868, which
guarantees to carry out other research, this measurement instrument is composed of 11
questions, which aim to measure e-learning in Peruvian university students during the
Covid-19 period, this measurement instrument has the format of a five-point Likert-
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type scale, one point (1) more negative rating and five points (5) more positive rating;
this measurement instrument achieved adequate scores in its original validation devel-
opment, but this instrument (questionnaire) was tested in a Peruvian context with the
3532 university students chosen randomly and voluntarily. The sociodemographic var-
iable was also surveyed using the Likert scale.

The exploratory factor with varimax rotation was used for data analysis. Several tests
were tested to make the respective comparisons such as Bartlett's sphericity with the
Chi-square approximation (2884.955) with gl. 21 and Sig. 0.000 and the Kaiser-Meyer-
Olkin test (0.676) with the sole purpose of adjusting the sample, resulting in optimal
results in the tests. In all of them, relevant results were achieved for the internal con-
sistency of the questionnaire.

3.4  Procedure and data analysis

The research began in the month of May, and students from national and private
universities throughout the country were surveyed by distributing the link to the survey
among teachers and students from the different universities in Peru, in a randomized
manner, where they were first informed of the objective of the research and consented
to give their authorization to make their answers public once the research was com-
pleted; all considerations of good research practices and ethics were respected, which
were established in the Declaration of Helsinki.

This "new" and novel approach to e-learning in Peruvian university students has a
positive acceptance in spite of the difficulties that arose at the beginning of the appli-
cations, since it surprised the entire educational environment from the initial level, pri-
mary, secondary through university level and possibly reaching postgraduate level.

Once all the information was downloaded, we proceeded to its respective analysis in
order to then interpret and conclude with the most relevant information for the scientific
community and thus answer our research objectives.

The SPSS version 25 program was used for data analysis, verifying the assumed
linearity, normality, independence, residual analysis, homoscedasticity and non-collin-
earity.

4 Results

The results show in Figure 1 where it is observed that the technological equipment
of greater use to listen to their classes in university students is the cell phone and per-
sonal computers or Tablet, then in Figure 2 we have the result of the means by which
the student communicates with the teacher, observing that the most used means is
WhatsApp and Google Meet; in Figure 3 we have the results of the type of technolog-
ical equipment which is used for their academic work and in Figure 4 we have the
results of the dedication of hours used by the university student to perform academic
work.

Figure 1 shows the type of technological device used in the courses during the
Covid-19 pandemic to receive their classes, obtaining the following results: cell phones
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(D4) in 72.1% are the most used to be able to receive the respective classes; followed
by personal computers or Tablet (D3) with 63. 7%; virtual learning systems (D5) with
39.8%; video conferencing systems (D2) with 29.8%; digital video cameras (D6) with
20.7%, digital photo cameras (D7) with 20.6% and finally projection systems (D1) with
10.2%.

D7 726 (20.6 %)

D6 731 (20.7 %)

D5 1404 (39.8 %)

D4 2546 (72.1 %)
D3 2251 (63.7 %)

D2 1054 (29.8 %)

D1

362 (10.2 %)

0 1,000 2,000 3,000

Fig. 1. Distribution of the types of technological devices used in the courses during the Covid-
19 pandemic.

Figure 2 shows the results of how students communicated with their teachers (stu-
dent to teacher); with 71.2% communication is via WhatsApp (M4), with 55.2%
Google Meet (M2), with 47.3% Email, e-learning/virtual teaching platforms (M6), with
44.3% Email (M7), with 44.2% Zoom (M3), with 10.4% other means of communica-
tion and with 9.2% Microsoft Teams (M5).
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M7 1565 (44.3 %)

M6 1670 (47.3 %)

M5 325 (9.2 %)

M4 2514 (71.2 %)
M3 1560 (44.2 %)

M2 1951 (55.2 %)

M1 367 (10.4 %)

0 1,000 2,000 3,000

Fig. 2. Distribution of how students have communicated with their professors

Figure 3, shows the results of the types of technological equipment used by univer-
sity students to receive their respective classes, resulting that 70.1% use Laptos (E3),
44.4% use Smart Phones (E1), 27.2% use Desktop Computers (E4) and only 8.9% use
Ipads or tablets (E2).

E4

959 (27.2 %)

2475 (70.1%)

E3

E2

316 (8.9 %)

El

1569 (44.4 %)

0 500 1,000 1,500 2,000 2,500
Fig. 3. Distribution of the type of technological equipment used by university students.
Figure 4 shows the results of how many hours a day university students dedicate to
class work, showing that 48.7% dedicate between 3 to 5 hours, 30.2% dedicate between

6 to 10 hours, 14.1% dedicate between 1 to 2 hours and only 7% dedicate more than 10
hours to class work.
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® 1-2horas
® 3-5horas
6 - 10 horas
@® Mas de 10 horas

Fig. 4. Distribution of the dedication of hours to carry out the work.

Table 1 shows the results of the descriptive statistics where the highest mean is
shown in the difficulty of understanding the contents, with a variance of 8.3222 and a
squared multiple correlation of .146 and the lowest mean score is shown when the stu-
dent consults the course materials at any time of the day, it does not help their under-
standing, with variance of 7.899 and a squared multiple correlation of .136.

Table 1. Questionnaire descriptive statistics

Scale mean if| Scale vari- | Scale vari-
the item is | ance ifitem | ance if item
suppressed |is suppressed | is suppressed

Squared multi-
ple correlation

Is the use of E-Learming (the teaching and
learning we receive online, i.e. through the

Internet and technology) the main diffi- 23,3553 7,513 266 158
culty you have faced?
When you study a course, is understanding 23.8916 8322 082 146

the content your greatest difficulty?

Referring back to the course materials at
any time during the day significantly aids 23,0654 7,899 297 ,136
in their comprehension

The PowerPoint presentation significantly

aids your understanding of the course. 23,0578 7,490 378 269
Online meetings (i.e. Zoom, MS Teams,

GoogleMeet, etc...) significantly help your 23,2537 7,681 293 ,308
understanding.

Your teachers have r‘esponded to your 23.1645 7917 270 193
comments and questions.

Internet speed is the main online difficulty 22,8522 7,871 212 077

encountered

Table 2 shows the means of each question, obtaining the highest score 4.2545 in
question 7 (P7) where Internet speed is the main online difficulty they have faced, with
a standard deviation of 0.92790 and the lowest mean was in question 2 (P2) where they
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state that understanding the content is their greatest difficulty, with a standard deviation
of 1.01566; there is a relationship between the same variables.

Table 2. Relationship analysis

Media D.E. P1 P2 P3 P4 Ps P6 P7
P1 3.7514 0.95964
P2 3.2152 1.01566 0.342

P3 4.0413 0.78789 0.071 -0.022
P4 4.0490 0.81416 0.097 -0.048 0.286
P5 3.8531 0.86545 0.013 -0.132 0.281 0.468

P6 3.9422 0.81930 0.030 -0.088 0.259 0.308 0.392
P7 4.2545 0.92790 0.229 0.162 0.108 0.114 0.011 0.028

Note: P1: E-Learning usage is the main difficulty you have faced; P2: When you study a course, is under-
standing the content your biggest difficulty; P3: Referring back to the course materials at any time of the day
significantly helps your understanding; P4: PowerPoint presentation significantly helps your understanding
of the course; P5: Online meetings (i.e. Zoom, MS Teams, Googlemeet, etc.. ..) significantly help your un-
derstanding; P6: Your professors have responded to your comments and questions; and P7: Internet speed is
the main online difficulty you have faced.

5 Discussion

In the educational environment e-learning is the most accepted at all levels of edu-
cation for its easy access and friendly environment, leaving aside the teaching and
learning in a traditional way to be able to deal with technology, information and com-
munication both teachers and students immediately, at the beginning of the pandemic
of Covid-19 has left us no time to be able to train and to be able to face education with
all the tools and environment for teaching and learning.

The results of the data analysis reveal that there is a dominance (almost nothing) of
the male sex in the sample, the age of the university students predominates with less
than 25 with a high percentage of 92. 21%, the student population at the time of the
survey has the Social Sciences (Education, Law, Accounting, Administration, among
others) and Engineering (Civil, Systems, Environmental, Industrial, Agroindustrial,
among others) as the most populated careers; it is observed that the number of univer-
sity students at the time of the survey are dispersed and there is no homogeneity in the
study cycles, despite the fact that year after year the same number of students enter and
with respect to the type of university there is a good number of respondents compared
to many surveys conducted previously, this is due to the ease that students have to make
use of their respective cell phones and be able to respond immediately to the online
survey.

Within the results we have that the technological equipment of greater use to listen
to their classes in university students is the cell phone and personal computers, remem-
bering that when this pandemic began all universities implemented to students accord-
ing to the SISFOH program by provision of the Peruvian State, thus delivering both
Chips cards for internet use and from the cell phone to share internet to a laptop or
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computer and thus listen to the respective classes, as were also delivered in some uni-
versities Tablets; The students were able to answer more than one option because most
of them combine cell phones and computers.

While the most used means of communication is the application of a social network
called WhatsApp, whose application is not approved for official use at the university
level, but even so it is used more frequently for its ease, access and daily use of univer-
sity students; in second place, is the Google Meet this is because it grew exponentially
access to institutional emails where is the Google Meet and is easily accessible and
"official" use for universities; also in this question students could answer more than one
option.

6 Conclusion

The use and application of the most used method in these times e-learning in the
teaching and learning process was very successful and successful, university students
value positively all teaching and learning environments and especially the e-learning
method.

Due to the socio-sanitary situation, it has not been possible to request the respective
permissions from the different universities to obtain as many samples as possible. As
for future research that could be promoted would be to generate devices which would
serve as radio listening channels so as not to depend on the internet in very remote
places and to continue with the teaching and learning process in university students,
allowing them to continue and finish their university studies and to go out profession-
ally for the good of their locality and to face society in a responsible way. The theoret-
ical and practical implications in education of the teaching and learning process are
very significant with the e-learning method not only for students but also for teachers
and anyone who makes use of this method. The e-learning method combined with other
technologies can have different applications for the good of education in its learning
and teaching process; interacting synchronously and/or asynchronously. Finally, it was
demonstrated with multiple researches that the e-learning method is of great importance
and brings good positive results for education.
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