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Abstract—The current global pandemic situation has forced
universities to opt for distance education, relying on digital
tools that are currently available, such as course management
platforms like Moodle, videoconferencing applications like Google
Meet or Zoom, or instant messaging apps like WhatsApp. In this
study it is detailed that these tools have made virtual education
an effective alternative to provide education without having a
physical space where teachers and students can concentrate. In
addition, this document shows that in this form of teaching
learning it is not necessary to have a computer, it is enough to have
a cell phone to access this type of education in Peru, since most
of the country’s homes have a smartphone . Both students and
teachers affirm that, although a little more time is invested than
usual, this teaching method is satisfactory. The result obtained is
that the use of mobile applications plays a very important role
in virtual classes since the vast majority of students use the cell
phone. In conclusion, teaching and learning in higher university
education with the use of mobile applications, both teachers and
students said that it was of great help due to the interaction
through communication with WhatsApp, zoom, Google meet,
among others. In addition, being in constant communication with
the students through the applications strengthened the teaching.

Keywords—Higher education; internet connection; mobile ap-
plications; pandemic; university

I. INTRODUCTION

At the European level, m-learning is becoming increasingly
common in higher education. According to the report La
Sociedad de la Informacién en Espafia 2016 (study prepared
by Fundacién Telefénica), smartphone sales in Spain reached
3349 million in the first quarter of 2016. These figures
represent 87% (data taken from the Ditrendia 2016 Report:
Mobile in Spain and in the World) of the country’s total
number of mobile phones. In terms of connectivity, 92% of
Internet users access the Internet from their smartphones [1].
In a study Wai, Ng, Chiu showed that 84.7% of university
students used these applications for training purposes. They
also stated that they would like to use mobile applications to
search for learning materials and share information [2]. Some
Latin American countries, such as Mexico and Colombia, are
among the top ten countries that use these platforms [3].

With the complementary of the Information Technologies
and with the easy access to Internet, it has been possible to be
viable many of the things that needed a presential treatment,
now it is enough to have an application in the mobile or to
enter a page in Internet, to make different transactions in real
time. Banks, stores, even in the area of medical care, have
implemented applications for their attention from anywhere in
the world.

Currently, the use of mobile devices in Peru, the majority of
people who have them, which in turn presents great advantages
in terms of portability. This type of e-learning is known as m-
learning (mobile learning) [4]. According to a study by Futuro
Labs in 2014, young people between the ages of 20 and 29
(18% of the Peruvian population), an age range in which most
are university students, have mobile devices and use them on
social networks [5].

In a 2017 study on m-learning student performance using
the Google Classroom application, 86% of students found
that it helped them improve their academic performance [6].
Another study in 2019 shows that m-learning helps university
students to perform and speak in English [7].

In these times, conventional education is having gaps when
it comes to teaching, since, due to factors beyond their control,
the immobilization of people decreed by many governments
worldwide has left them only at home, unable to go out, much
less to places where many people are concentrated. Education
at any level has been affected in the delivery of classes.

With the above, a virtual learning system makes e-learning
the only option for providing the educational service[8]. It
would also turn remote interaction into local interaction, de-
crease network bottlenecks and accelerate response speed [9].

E-learning and the new vision of the use of technology,
provides the necessary tools of technological communications,
to make the process of teaching - learning effective and viable
[10].

The objective of this article is to demonstrate the impact
that mobile applications had on the teaching process at a
university in northern Lima in times of pandemic.

The structure of the article is formed as follows: in Section
IT review of the literature, explaining the background, in
Section III we focus on the methodology, where we place the
steps to follow, in Section IV results and discussions where
the results are discussed obtained and finally Section V which
is the conclusions and future work.

II. LITERATURE REVIEW

Currently, in times of pandemic, teaching is remotely where
the use of mobile applications is relevant in education [11].
In rural areas, compared to urban areas, internet connectivity
is a problem [12],In other words, what is favored in edu-
cation are generally those who can access a payment plan
for the use of the internet.On the other hand, the use of
digital tools by students and teachers must be able to teach
remote learning [13]. Students nowadays use WhatsApp more
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frequently, where it is a means of communication between
teachers and students, to coordinate tasks, consultations among
others [14]. In addition, the use of zoom as a videoconference
by both the teacher and the students, their training is important
for both to know all the benefits of zoom, such as screen
sharing, uploading files among others [15]. Also, the moodle
platform is widely used in university education where it has its
benefits for use by students and teachers. This platform allows
asynchronous and synchronous interaction [16]. The Google
meet is a videoconference like the zoom but each one of it
has its own advantages and disadvantages, such as computer
security and its elements that make it up to interact with
students [17].There are other videoconferences such as Jitsi
but it is not as secure as Zoom. It is also observed in students
who mostly use cell phones, where they have downloaded the
zoom, Google meet among others. However, there are students
who use the computer that is different to the use of the cell
phone. Therefore, the teacher must adapt to teach the students
remotely with a mobile phone and a computer. This requires
training in the use of mobile applications and digital tools
[18].The LMS (learning management system) allows to have
an adequate management in the teaching-learning process since
you can upload files to the platform and download them in your
mobile application and this is also approved by a Web Master
that the administrator comes to do. of the educational entity
[19] .Mobile applications in times of pandemic have allowed
the use of the internet to grow exponentially due to the use
of students, however those who do not benefit from the use
of the mobile are the neediest students who are in poverty or
extreme poverty.

III. METHODOLOGY

Next, the relevant aspects that directly influence the de-
velopment of virtual education will be analyzed, such as the
connectivity in the country and how many people have a
smartphone- In addition, the important points of technological
tools that flow in virtual education will be described. Such as
Zoom, WhatsApp, Meet or Moodle Mobile applications.

A. Survey

This research will apply a survey to 15 students and 6
teachers of the University of Sciences and Humanities in
the seventh semester of the career of Systems and Computer
Engineering, will be conducted through a survey using Google
Form tools.

The survey that will be applied to teachers and students,
will use a structure in two blocks: questions on the mastery
of technologies and computer resources; and questions on
mobile devices in learning. The link to the forms will then
be presented:

Teacher survey: https://forms.gle/hPZRAR2HgASZSUPa7
Student survey: https://forms.gle/8PYtamsVZ4U6y87HS

B. Connectivity in Peru

Internet connection is a key part of effective distance
education. According to the National Institute of Statistics and
Informatics (INEI), mentioned in Fig. 1, the total percentage
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Fig. 1. Heat Map of Provinces in Peru with Internet Access.

of the population 6 years of age and older that has access to
the Internet in Peru in 2016 [20].

Another important tool in the present investigation is the
use of the cellular phone as the means to host the application
by which the development of the courses or videoconferences
would take place. As we can see in Fig. 2, the INEI gives us
the following data about households in Peru that will have at
least one smartphone at home by 2016 [20].

C. WhatsApp

A fast messaging experience used as an educational support
tool in various aspects of connectivity. With an easy structure,
basic platform for the use of this tool is practical and easy to
use.

The main tools of WhatsApp and its functionality for
learning are shown in Table 1.

D. Moodle Mobile

Moodle Mobile is an official application of the Moodle
platform, available on digital platforms, such as Windows App
Store, Google Play, Market and Apple; allowing you to access
it from various devices, such as a cell phone, Tablet, IPad, etc.
[21].
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Fig. 2. Heat Map of Provinces in Peru that have at Least one Smartphone.

TABLE I. WHATSAPP’S MAIN TOOLS

[ TOOL
New group

FUNCTIONALITY |

Function created to join contacts in order to share useful
information.%

You can send messages to several contacts at once about
something important or event.%

Function that allows you to use it in the browser.%

Message valued with a star as it has a conversation value.%
Account privacy settings, chats, notifications and storage
data.%

New diffusion

WhatsApp Web
Featured Messages
Adjustments

As you can see in Fig. 3, Moodle Mobile can offer the
same functions as if it were a desktop, where you can all your
content, courses, notes, etc.

Moodle allows us to build systems as complex as an ERP.
Moreover, several activities can be carried out that will allow
a very close interaction with students and teachers, such as:
student and teacher collaborations, peer review and mobile
learning, since it will allow them to download and configure
the application [22].

Among the outstanding features that Moodle Mobile has,
are:

e  Contact with your course participants.

e  Access their courses and download their contents; as

a )

R RE

Stutus: Active K]

(@] Back  First learning plan
Due dte: 1271172016, 8:5000 AM

Leaming plan template: First leaming plan S e

Progress: 1 out ol 3 competencies are proficient (33.3%) Dise date: 12/11/2016, S:50:00 AM

Learning plan template: First learning
plan

ape = Progress: 1 oul of 3 competencies are
proficient (33.3%)
A1 s

A1) sore

AV ) 30084 Learning pian compotencies.

AT ) 2163 ™
\ AT (i) zo164 (-] J
4 o u]
-
Fig. 3. Moodle Mobile Interface.
well as monitor their own processes.
e  Access links to view your course grades.
e Keeps up to date with events with the calendar.
e  Feedback to teachers through surveys.
e Exams on the same cell phone.
e Learning plans for the student to check their progress.
e  Teachers can grade assignments in real time.
E. Zoom

Tools that allow you to work efficiently and at any time
wherever you are and in an organized way to deal with
the problems that arise are various collective connectivity
platforms to make a virtual meeting so if you want to manage
this environment is necessary to know the aspects of them and
their updates that allow us to develop various expectations [23].

As shown in Table II, there are Zoom tools that are useful
when conducting a class by video conference and thus be able
to make the class dynamic.

TABLE II. Zoom TooOLS

TOOL FUNCTIONALITY

Scheduling a meeting Allows for teleworking, videoconferencing.%

Recording a meeting Collect data from meetings held.%

Sharing a screen Allows several participants to do so simultane-

ously.%

Streaming Broadcast live.%
Virtual blackboard Enable a blank slate for writing or drawing.%
Live Chat Participations through a chat.%

Enable and disable audio and video for partici-
pants.%

Management of participants

Virtual backgrounds Allows the use of a virtual background.%

The added value of these tools is the maximum use of
the experiences that allow to solve the problems of academic
connectivity among others since they facilitate the generation
of new knowledge creating a programmed environment with
generations of new connections [22].
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As shown in Fig. 4, the representation of the basic zoom
tools and their easy interaction.

Tema de la reunisn
Mospedador

URL de la Reunice:

1D 8¢ & participante:

represents the number
of participants

recording of
g

q the meeting
* 7
Risirs Contacts
Y] messages L=
~ ™

Fig. 4. Zoom Platform Tools

video activation

Audio activation

Besides being a free application (the basic functions), its
architecture is designed to be as simple as possible, so it is
not necessary to have a user’s manual.

FE Google Meet

Meet is more focused on schools and businesses, is paid for
and accessed from a corporate Google Suite Center account,
and generates more options such as: Encrypted account, the
participants can reach 100 or more depending on the plan that
has been activated, helps you record meetings so you can share
them and send connection links to announce the video call
[24].

Google Meet is fully integrated with Google Suite and this
makes it possible to join meetings directly from a Calendar
event. The following Fig. 5 shows the features of the Meet
interface.

Detalesdela reunion ~ 8 G @

Fig. 5. Graph of Google Meet Features.

A very new feature of Google Meet is that, since
May 4th 2020, Meet is available for free on the website
meet.google.com and through its mobile applications [25].

Some features of Meet are that it allows screen sharing with
more control and integrates screen layouts that suit users. A
security feature is that the meeting host can admit or deny entry
to a meeting, as well as mute or delete participants. Another is
that only Google Account users join meetings, not other users.
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IV. RESULTS AND DISCUSSIONS

As for the teachers surveyed, the following results were
obtained:

e 100% ensures that they are capable of working with
mobile applications.

e Its objectives for the 2020-I semester were 100%
fulfilled.

e 68% spend more than 4 extra hours than usual to
prepare their classes, while 16% spend between 2 and
4 hours, and the other 16% less than 2 hours.

e  80% consider that they highly need to strengthen their
digital skills, while 20% do not.

e  Most teachers have mastered the Zoom, Google Meet,
and WhatsApp tools, as shown in Fig. 6.

e  Teachers say they always use digital tools with their
students, as shown in Fig. 7.

e 060.7% of the respondents stated that the greatest
difficulty during the online classes was pedagogical,
while the rest had other inconveniences, as shown in
Fig. 8.

Currently the use of mobile applications such as Zoom, meet, WhatsApp, Moodle has been spread.
Ona scale of 1to 5, mention the handling of each one, where 1is null and 5 is totally.

RN 3 EN: WM
4
| II II IL
0 I_II
Zoom Google Meet WhatsApp Moodle

Fig. 6. Question about the use of Mobile Applications.

Please rate the following tools indicating the level of use of each one during online classes:

6
Il Aways [ Sometimes Occasionally Il Hardly ever

n J I I
f

Messaging and social Email
networks

Virtual Meetings Course Administration

Fig. 7. Question about the use of Digital Tools.

As for the students surveyed, the following results were
obtained:

e 07% consider that their teachers are trained to deal
with virtual classes.
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Which of the following variables do you consider to have been the most difficult during online

Classes?

[ ] Technology
@ curricular
) Pedagogical
® Mot being able to use a whiteboard to make
free strokes

@ Students must persevere in
research and develop your tasks

Fig. 8. Question about Difficulties in Online Classes.

e  57% say that their teachers have a high level of mas-
tery of Moodle, Zoom, WhatsApp or Google Meet,
while 47% consider it low.

e 53% are sure that mobile applications help them
highly in their virtual teaching, while 40% consider
it low, and only 7% interpret it as very high.

e 067% dedicate more than 4 hours of extra time than
usual to their university work, while 27% dedicate
between 2 and 4 hours, and the other 6% less than
2 hours.

e 93% consider that they do need to strengthen their
digital skills in virtual environments, while only 7%
do not.

e  Most students report medium to high proficiency in the
Zoom, Google Meet, and WhatsApp tools, as shown
in Fig. 9.

e  87% of respondents say that mobile do motivate them
for virtual learning.

Currently the use of mobile applications such as Zoom, Meet, WhatsApp and Moodle has spread.
On a scale of 1to 5, mention the handling of each of them, where 1is null and 5 is very high.

R ¥ 3 EN4 W5

=

=

~

Whatsapp Zoom Google Meet Moodle

Fig. 9. Graph on the Question of use of Mobile Applications.

On the other hand, the percentages provided by INAI tell
us that, although there are differences in purchasing power
between one department and another, most households in Peru
will have a cell phone at home by 2018, since they exceed
70%; this means being viable to transmit education in the
country.

Vol. 12, No. 2, 2021

As we can see in Fig. 1, the difference in internet access
is great between some departments and others. For example,
while departments like Lima, Ica or the province of Callao,
have a great advantage in terms of people who have access
with more than 50%; others like Amazonas, Apurimac or
Cajamarca, can barely reach 25% of their inhabitants. Making
it clear that distance education can be given better in some
regions of the country than in others.

As for the use of Moodle Mobile, it has been successful
in implementation and use for the academic environment. For
example, a study carried out on its use indicates that most
students who used the tool did so more frequently in looking
at the courses or checking the grades obtained, while the
discussion forum was the least busy [16]. As can be seen in
Fig. 10.

25.00%
20.00%
15.00%
- 22.73% 22.73%
1040% 18.18%  18.18%
5.00% 9.09% 9.09%
0.00%
Course Course Discussion Grade user Notes User list
module viewed viewed report viewed viewed
completion viewed
updated

Fig. 10. Using the Moodle Mobile Tool.

In addition, the same study with a sample of 100 students,
states that more than half saw it as a very easy tool to use for
their courses [26], as shown in Fig. 11.
70
60
50
40
30

20

1 1 2
0 I

Difficulty

Very Difficulty No Opinion Easy Very Easy

Fig. 11. Difficulty level of the Moodle Mobile Tool.

In a 2018 study, the use of WhatsApp as a means of
information exchange for the academic environment was very
satisfactory among university students, as they used it for
academic purposes as shown in Fig. 12.

One of the most shocking questions was about the use
to which it was put. As shown in Fig. 13, it mentions
most frequently for records management, followed by group
management.

In the XTI International Congress of a University the use of
the Zoom tool in the courses is very useful and beneficial for
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What is the use you give to the WhatsApp messaging application?

BY answers

et

T ¢ g6,

Entertainment J
— :
Messenger service BLBAN)
State sharing
Create groups 5 B GWD

Acadesmic Information

User interface

For work

Fig. 14. Zoom and Google Meet Academic Support Strategy.
Fig. 12. . What use is Given to the WhatsApp Messaging Application?

Graph 14: Use WhatsApp for academic purposes? Do you share links related
to your studies? Do you belong to any group related to your studies?

What are the academic uses of WhatsApp?
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Discussions
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Communication with 521612 %) sy
teachars I.aonﬂul;::lﬂmhrlﬂrnmubdb | 2%
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Information 3 of Inferviswsst
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Fig. 15. Do you use WhatsApp for Academic Purposes?.
Fig. 13. Academic uses you Give WhatsApp?
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Another study mentions the e-learning [27] strategy of e wiivited [ W s |
many institutions regarding the use of the Zoom and Google [ — 7 ) o
Meet application in education. Showing as a result as shown in éFAcnlME = - v ]
Fig. 14. That the two are compatible with respect to usability, S OCELE DG =z B F: |
clarity and user interface. 'HOUSEPARTY = = R
. . . | DISCORD 25 v v V| ook
Another 2019 study from a Latin American journal of Fer = “ L P o
social communication [28], mentions the good use of the s = e
WhatsApp tool in university students for academic purposes | e
as shown in Fig. 15. | MICROSOFT TEAMS e v v
| ZOOM CLOUD MEETINGS | 100 v V| S ok
As you can relate, every year more students are using this | SNAPCHAT 16 | Kk
technology tool, WhatsApp, for academic purposes and are | SKYPE U A U R
using it for more university subjects. | INSTAGRAM 6 | Fkx

In addition, Google Meet ranks among the most user Fig. 16. Graph Representing the Ease of use of Google Meet.

friendly applications, as shown in Fig. 16.
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V. CONCLUSION AND FUTURE WORK

In conclusion, regarding the results of the survey applied
to both teachers and students of the University of Sciences
and Humanities, m-learning is already in university and many
of the teachers handle very well the mobile applications
mentioned in the survey for virtual teaching. In addition,
they are in constant communication with students through
the applications, strengthening the teaching provided to them.
Also, the expectations that were set for the semester taught
were met, using the mobile applications in university teaching.
On the other hand, teachers have encountered pedagogical
difficulties during the development of their classes, so their
improvement is a short term proposal. As for the students,
they mentioned that their teachers were trained for m-learning
through mobile applications, they also mentioned that using
these tools help them in their learning, they are more time in
constant communication with their teachers and that motivates
them to continue learning even more.

The use of mobile applications in higher education has
a great impact on university students, since as mentioned
above in a study of the Peruvian population, there is a large
percentage of the population that has a mobile device, has
access to the Internet and makes use of it. In addition, many
universities have conducted studies testing the use of these
technological tools such as WhatsApp, Moodle Mobile, Zoom,
and Google Meet in their virtual teachings and have obtained
great results, academically. It is suggested as future work that
a comparison is made of the impact of the use of mobile
applications in university teaching in the classroom in physical,
blended and remote form.
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