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Abstract: The mobile phone has become the preferred means of communication, especially among
young people, and there are many teachers who are committed to introducing it as a resource in their
classrooms. Therefore, the objective of this work was to describe the educational uses of WhatsApp.
The methodology was a systematic review of published work on the subject, based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) and similar phases in the
process. The sample was made up of 192 papers, which shows the large amount of research that has
gone into the subject. WhatsApp’s educational use comes from the creation of groups—students alone
or including the teacher. It is applied in both formal and informal education in all educational stages
and in numerous subjects. It is also related to improvements in active learning, decision-making, and
motivation, in addition to skills related to efficiency, planning, and time organization. Although the
application was not designed for the educational environment, its advantages have shown it to be an
adequate educational and support resource in teaching and learning at all educational stages.

Keywords: WhatsApp; education; educational technology; digital competence; educational resources;
digital society

1. Introduction

In recent decades, the internet has been introduced into all areas of life: leisure, work,
health, and education. In fact, the situation caused by COVID-19 and mobility restrictions
led to a notable increase in all these areas of internet consumption through mobile phones,
connection to social networks, video games, and instant messages [1].

Among these devices, there has been notable growth in the use of mobile phones, or
smartphones [2], which has become the preferred means of communication, work, and
leisure [3]. Ditrendia’s annual report revealed that there are already 5.22 billion unique
users worldwide. In other words, more than half of the world’s population uses mobile
phones. The report also highlights that web traffic on browsers via mobile phones accounts
for 92.6% of internet users, and it is growing faster than for tablets or computers [3].

The same report indicated that, of the time spent on a smartphone (an average of
4 h and 10 min a day, 20% more than in 2019), most of it is dedicated to communication
and instant messaging (90.7%) and social networks (88.4%). These uses are described
graphically in Figure 1.

Young people have also shown such a preference, regularly accessing the internet
via their smartphones [4]. It is also noticed that this is the group that spends the most
time on smartphones [3], and among the activities and applications most used are instant
messaging (89.5 compared to 85.1% in 2019) [1]. Some studies, such as [2], already warn
that smartphones are being used from an increasingly younger age, even below 12 years of
age, the minimum recommended age for owning this device.
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How do we spend our time with the mobile?
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Figure 1. Mobile phone use. Source: Adapted of Ditrendia (2021) Copyright Creative Commons type
“Share Alike 4.0-CCBY-5A4.0”.

It is necessary to indicate that mobile phone use has become normalized and that it has
reached a high level of implementation in the educational sphere [5]. In fact, Generation Z
already incorporates screens into their teaching—learning process, and it is very common
for university students to have a smartphone in the classroom.

Given the popularity of smartphones among young people, teachers are committed to
introducing them into their classroom [5]. In addition, probably because they are mostly
used for instant messaging and social networks, mobile phones have also increased their
influence in the classroom [2,6].

Recognizing this trend, this paper focuses on the WhatsApp (WA) application and
its use as an educational tool, since it is considered the world’s leading instant messaging
application [7-9], although it is facing competition from Signal and Telegram [3].

WhatsApp was created for BlackBerry and iPhone in 2009, and for Android in 2010. It
became massively popular in 2012 because of smartphones, and in 2014 it was acquired by
Facebook, which started its meteoric expansion.

WhatsApp is said to have revolutionized social information exchange on all conti-
nents [10]. It has even given rise to new expressions, such as “Whatsapping” in English or
“Wasapear” in Spanish. Currently, the application is the most widely used for communica-
tion in real time or asynchronously. It is easy to use, has a limited data-consumption cost,
and can be used to send audio and videos and share web addresses. It is updated and adds
new functions in short periods of time to adapt to the needs of the users.

In 2014, the paper WhatsApp Goes to School dealt with its educational application [11]
and concluded that it was the most complete app with features that can be used and adapted
for use in the classroom. Since them, the app has been the subject of study in education,
sociology, and psychology, with numerous studies focusing on its educational use [6,12-16].
However, most of these were concerned with a specific practice or implementation, with a
few theoretical studies analyzing its general use and its advantages and disadvantages.

The aim of this study was to describe the state of the art of WhatsApp and its educa-
tional uses. In this sense, we considered it important to carry out a review to allow us to
understand the state of the question, providing a new approach to its educational usefulness.

We intended to complete previous studies, carrying out a review from a global per-
spective using international and easily accessible search engines not restricted to text with
an index, such as JCR or SJR, expanding access to a greater number of practices. We include
a description of some examples of these uses, which provides a more global and complete
vision of the app’s educational uses. The starting questions of this research were as follows:
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- How has the app been used in the classroom?

- In which subjects or areas has it been used and what was the procedure followed?

- What are the results observed in the improvement of the teaching-learning process?
- What has been the satisfaction of users?

- What advantages and disadvantages have been observed?

2. Materials and Methods

The method chosen was a systematic review of publications on the subject to become
informed, develop the practice, and invite discussion of academic work [17]. In addition,
it showed the state of the matter and the results obtained [18,19], making it easier for
other researchers to consult the bibliographical sources, enabling them to understand and
perhaps continue the work [20].

The literature review proposed is descriptive and integrative. By raising questions,
data were collected in the form of previous articles, analyzed, and then conclusions were
drawn [17]. The procedure took previous studies as a reference [19,21-24]. In addition, the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses_(PRISMA) statement
was considered [25] and some of its phases were adopted, which are briefly presented
below (Figure 2):

- Problem formulation. Establishment of the research questions for which answers are
sought and indicated in the objective section.

- Identification of information sources. Choice of Google Scholar as database (Google
Académico in Spanish) because it gives easy access to work developed with different
impact indices around the world. This gave the research an international character,
which allowed greater information to be obtained without being limited to works
published with impact indices, such as Wos-JCR or Scopus-SJR.

- Elaboration of the search string. Structuring the string using the following terms
of interest, both in English and Spanish and in the same order: WhatsApp (and)
Education; WhatsApp (y) educacion; WhatsApp (and) educational use; WhatsApp (y)
uso educativo.

- Selection of the search fields using the option. No citations and no patents.

- Inclusion criteria were established based on the following: (i) scientific rigor—-the text
had to be in a publication that had passed peer or tribunal review; (ii) language—text
had to be compiled in English, Portuguese, or Spanish; (iii) time—-the texts should
have been published between 2014 (the year WhatsApp Goes to School was published
and the year expansion of the application began) and 2021; and (iv) themes, included
in the title or the abstract terms, allowing for some flexibility.

- Establishment of exclusion criteria. After an initial reading of the abstract, the text was
subsequently reviewed, and work that did not report results of or did not focus on the
educational use of the app in education or with other aspects (e.g., use in leisure time)
or from other fields (e.g., sociology or psychology) was excluded.

The final section included a total of 192 documents: written in English (44.3%), Spanish
(44.3%) or Portuguese (11.4%), distributed among articles (1 = 130), conferences (n = 31),
books or book chapters (1 = 16) and thesis or end-of-studies projects (1 = 15). These texts can
be consulted in the Supplementary Materials (Doi: https://doi.org/10.6084/m9.figshare.
19998074.v2 (accessed on 23 May 2022)

One of the texts was considered and treated qualitatively. It developed a traditional
narrative and descriptive analysis using a file with different categories as a record of the
information: bibliographic reference, country, educational level, use of the application,
subject/area, procedure, performance, satisfaction, advantages, and disadvantages.
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Statement of purpose and research questions
addressed by the review

Databases: Google Scholar/Google Academic

Building the search string:

WhatsApp (and) Education (N= 109,000)
WhatsApp (and) education (N= 62,500)
WhatsApp (and) educational use
(N=51,900)

WhatsApp (and) educational uses
(N=55,700)

Restrict search field:
® no citations, no patents

e order of appearance in the search engine
e Articles published in scientific journals

In-depth review
(N=520)

that include in their title and/or summary
the terms established in the search.

Exclusion criteria:

e linguistic criteria, compiling articles in English
and Spanish

e time criterion, the texts should have been
published between 2014 and 2021

e thematic criteria, collect in its title the terms
established in the search

* The goal is set to have 20 texts per year

In-deep review
(N=300)

Deep reading

Works whose study is carried out from other non-educational
fields (sociology or psychology, for example) or do not collect
results are excluded.

In-deep review
(N=192)

Figure 2. Text search and selection flow diagram. Doi: https://doi.org/10.6084 /m9.figshare.202912

95.v1 (accessed on 23 May 2022).

3. Results

Although the WhatsApp application has been around for more than a decade, it has
not lost its potential as an educational resource introduced in classrooms. Highlights from

the analysis include the following:

- The large number of documents that study the subject.
- Its use in both formal and informal education.
- Its use at all education stages, but mostly (87%) in higher education.
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- Its widespread use in the Americas, Europe, Asia, and Africa, and even in training
situations as peculiar as areas affected by armed conflict, such as Syria [26].
- Itusenot only on smartphones but also on computers (WhatsApp Web) [27].

More specifically, the results in relation to the research questions concerned the app’s
use in the classroom, subjects, or areas in which it has been used, the procedure followed,
and improvements in the results of the teaching-learning process and user satisfaction.

3.1. How Has the Application Been Used in the Classroom?

In all the texts analyzed, the use of WhatsApp as an educational resource involved the
creation of a group, either including the teacher (15%) or just students (85%).

3.1.1. Student-Teacher Groups

Of the texts that focused on student-only groups, a high percentage (82%) were
specifically created at the instigation of the teacher for the specific development of a topic
or subject. Of these, 17% were related to teaching innovation projects. The use was usually
related to tutoring and task resolution, both for learning and reinforcement queries or for
group work or collaboration. Their use was adapted to the contents of the specific subjects
or areas of learning. Some examples are in Table 1.

Table 1. Examples of the use of WhatsApp through groups with the teacher.

Reference Citation

Author(s) and Year Description of the Study

An investigation into what leads students to create a WA group and what kind of

Baishya & . interaction takes place in it as a collaborative learning tool or as a chat. Their results
Maheshwari . . . .
(2019) [28] indicated that it was mostly used for general conversation and sharing class alerts

and homework questions and answers with classmates.

This study focused on the influence of the app on the academic performance of 92
university students at the Faculty of Education in Istanbul. The students were
divided into three groups (two controls and one group that used WA). The study
explained that the group using WA was more successful on the final exam.

Sayan (2016) [29]

3.1.2. Student-Only Groups

Research also showed that 18% of the groups were created on the students” own
initiative. These groups are often referred to as “class groups” or “subject groups.” The
outcomes indicated that the students mainly used them to share information related to
their studies: important dates, exams, materials. Some examples are in Table 2.

Table 2. Examples of the use of WhatsApp through student groups.

Reference Citation

Author(s) and Year Description of the Study

They explored the use of WA, in particular WA student groups, during a course
Baishya & Maheshwari in which the usefulness and participation of WA groups was observed by
(2019) [28] comparing groups in which the teacher was present and groups in which only
the students were present.
They analyzed through discussion groups the communicative dynamics
between university students in WA groups created by them in the classroom
Fuentes et al. (2017) [30]  context. The authors pointed out that the potential of this medium lies mainly in
the immediacy it offers, making it an attractive resource for
simultaneous communication.
That study focused on the use of WA among postgraduates at Karnataka State
Women’s University. Students frequently accessed the app for educational
purposes, concluding that there was a good possibility for the university to
Patil (2015) [31] integrate mobile technology into the learning process. They even suggested that
the library could take necessary steps to form a user group on WA to provide a
platform for them to share digital information and be a tool to provide
alert services.
They studied the use of the app among dental students in Sao Paulo (Brazil)
Pessoa et al. (2016) [32] through an electronic questionnaire. They concluded that WA can be of great
help as a study tool and as an aid in decision-making.
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However, there are some exceptions to these teacher-student or student-student
WhatsApp group models, e.g., the revision of the relationship via WA between parents
and teachers [33], the study into the use of WA as a tool for teaching collaboration among
physical education teachers [34], and the study that proposed the creation of a group as a
collaboration tool among researchers in the team [35].

3.2. In Which Subjects or Areas Has It Been Used and What Were the Procedures Followed?

As indicated above, the results showed that the application has been used in all
educational stages, although the university stage had the highest representation (87%).
Moreover, it has been used in degrees in different disciplines, such as education [36],
nursing [37], physiotherapy [38], engineering [39], medicine [40], sociology [35], and
veterinary medicine [41].

WhatsApp has also been incorporated as an educational resource in a wide range
of subjects: biology [42], library science [43], cardiopathy [44], physical education [45],
philosophy [46], physics [47], reading [48], odontology [32], spelling [49], chemistry [50],
mathematics [47,51], music [52,53], psychiatry [54], technology [55], vocabulary [56], and
even religious values [57]. Some examples are presented in Table 3.

Table 3. Examples of the use of WhatsApp by subject or area.

Subject Author(s) Description of the Study

or Area and Year
Nuray (2019) Interaction among eight chemistry teachers and their high school students using
Chemistry [}578] WhatsApp groups. The app increased motivation and a feeling of belonging,
received rapid feedback, and was a reminder of important dates or actions.
WA was applied to the teaching-learning of philosophy in an intermediate
Araujo & vocational training cycle, using it as a virtual space for conversation and
Philosophy  Bottentuit stimulating student participation through discussion groups. The teacher posed
(2015) [46] a philosophical problem through videos, audio, or images related to the topic or
classroom content.
C WA was introduced to teach electricity and magnetism by creating a group in
. osta et al. . .
Physics (2017) [59] which, after a presentation of classroom content, the students presented doubts
: and questions.
This work was conducted to determine if WhatsApp could be effective in
teaching and learning mathematics. To collect the data, a mixed approach
employing both qualitative and quantitative methods was used. A WhatsApp
group of 10 students and one mathematics teacher were engaged in this study.
Jere et al The participants explored the effectiveness of using WhatsApp for Grade 12
Mathematics (2019) [ 604] mathematics students at Phakamani High School in the Eastern Cape Province
of South Africa. The results showed that WhatsApp motivated students and
teachers to share information, and that students were free to ask and discuss
critical topics and issues within the mathematics group. From the participants’
comments, it was evident that WhatsApp could be a means to improve interest
and performance in mathematics.
Darias (2015) The app was used to introduce algebraic language to students in the first year of
[61] secondary school. WA symbols were used to solve equations in which these
icons hid numbers.
Biology Campos etal. WA was used in a school in Rio de Janeiro, Brazil, to teach biology by forming
(2015) [62] groups through which the teacher sent exercises for the students to consult.
Literature Hefr?;::lez The application' is used through group chat in Which stgdents participate by
(2021 [63] developing texts and commenting on different literary works.

From these results, it is striking that WhatsApp was mostly used to teach other
languages (20%), of which 60% was English, although there were also studies that used the
app to teach minority languages, such as Galician [64], Quechua [65], or Mayan [66]. Some
of these studies worked on specific aspects of communication skills [67], oral skills [68],
and learning phrasal verbs [69] or vocabulary [56,70]. Some examples that illustrated the
use of the app in teaching of different second languages are shown in Table 4.
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Table 4. Examples of the use of WA in teaching second languages.

Author(s) and Year Description of the Study
The use of WA in English-language teaching involving students from the University of
Asmawati et al. Malaysia. It promoted the creation of WA groups in which the teacher uploaded text
(2016) [71] messages, images, or videos to encourage student participation or comments. In this
case, the use of voice messages was not allowed.
De Sousa da Silva This research used WA to teach Portuguese as a foreign language by proposing
(2015) [72] activities. The results indicated an improvement in learning.
Hong & Ling An interactive model of Chinese-language learning used WA to promote the
(2014) [73] understanding of Chinese characters.

The app was used as support for teaching French as a second language to a group of
Ecuadorian students from the Technical University of Cotopaxi (UTC) in Ecuador.
Ramos (2018) [74] Through an analysis of a pedagogical sequence that proposed face-to-face courses and
remote tasks with the app, it showed its advantages and limitations for the acquisition
of communication skills.
The app was integrated into the teaching of Spanish as a second language. It reduced
Simarro (2016) [75]  student anxiety before oral interaction activities, achieved higher-quality interactions,
and improved self-esteem and motivation.

In addition to the uses linked to specific subjects, the app was also used as a sup-
port tool for tutoring subjects and coursework for final projects. This usefulness of the
application increased during the special educational circumstances of the pandemic.

In all these works, WA groups were created to promote communication between
the teacher and students to strengthen learning. The resolution of questions or doubts
improved student motivation. Some examples are given in Table 5.

Table 5. Examples of the use of WhatsApp to support tutoring or academic guidance.

Author(s) and Year Description of the Study

The app was used through a group to exchange information on a subject,

clarify doubts, tasks or proposed work, and serve as a discussion forum.

WA was introduced as a resource for resolving doubts related to subject
areas similar to academic tutorials, but carried out through the app.

The author proposed the use of WA as a mediation and support tool, in

Valerio (2020) [43] particular for teaching library science. The students used it to clarify

doubts or complete tasks or similar actions.
WA was proposed as a tool for communication, integration, and
motivation in distance learning.

Alencar et al. (2015) [76]

Suérez-Lantarén et al. (2021) [77]

Misaghi et al. (2021) [78]

Other uses in education, not previously mentioned, were to promote sexual health
among young people [79], encourage reading among primary school students with high
rates of school absenteeism [48], help visually impaired students with curricular adapta-
tions [80], teach students with dyslexia [52], serve as an assessment tool [53,56] and for
peer assessment [81], or to promote collaborative work among students [82,83] and among
teachers [34].

3.3. What Were the Results Observed in the Improvement of the Teaching-Learning Process?

All the texts referred to improved academic performance in their results. Some
studies found that the use of this tool was closely related to student achievement [84]
and that the interactions developed through the WhatsApp group improved student
performance [85,86].

In addition, 100% of the students agreed that the group discussions contributed to
their learning [87]. This author pointed out that the use of WhatsApp as a pedagogical
resource facilitated teaching—learning in chemistry. Other authors [68], agreed regarding
oral competence in English or [46] philosophy. Furthermore, [88] reported significant
improvement in efficiency, time planning and organization, active learning, decision-
making, and motivation. Some examples are in Table 6.
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Table 6. Examples of results observed in the teaching-learning process.

Author(s) and

Year Description of the Study

WA allowed all students to follow the subject and access the contents. The activities

Ortega (2021) [15]  proposed through the application contributed to the understanding of the topics, as well
as group work or the exchange of opinions, which promoted active learning.

Results showed that WhatsApp motivates, encourages, and allows learners and teachers
to share information on the subject. Learners were free to ask and discuss critical topics
and issues on the mathematics group. From the comments given by the participants, it
was evident that WhatsApp could be one of the means to improve mathematics interest

and performance among learners engaged.

The results of this study revealed that using WhatsApp outside the course led to a

significant differentiation in the self-efficacy beliefs of the students for both reading and
listening. The data obtained from qualitative processes also confirmed this. In addition,

Jere et al.
(2019) [60]

C(;gl&gz)A[lg;a]s it shows that the practice has a statistically meaningful effect on students” attitudes
toward the course. The data obtained from the qualitative processes proved that the
implementation was influential in such emotions as happiness, joy, excitement, and
pride and that the students considerably supported the use of this implementation.

This study describes that the use of WhatsApp promoted learning independently at any
time and anywhere (no geographical boundaries); the students were more open to
Akulwar asking questions as it provides privacy and confidentiality; one student’s doubt
(2019) [38] resolution benefited the entire group; it was especially helpful during exam preparation

for immediate feedback and quick problem solving, discussion of important topics, etc.
Also, it was an effective method for doubt resolution, explanation with voice notes,
video calls are possible.

Most studies recognize that the WhatsApp group is of potential for ubiquitous learning,
and the students have a good attitude to this app as a teaching and learning platform.
However, there are also studies that also indicate that students are not ready yet to learn
actively, collaboratively, and independently through the WhatsApp group [90].

3.4. What Has Been the Satisfaction of Users?

The results showed a high level of satisfaction among students and teachers who have
used the application. Some examples are in Table 7.

Table 7. Examples of user satisfaction.

Author(s) and Year Description of the Study

The authors said that lecturers and students are encouraged to use the app
Morsidi et al. (2021) [91] because it can help fortify communication skills among students who later
become competent graduates.

In this study of 250 students, a facilitator created a separate group for students
for each class. At the end of the program, the authors described the
“successes”: creation of a pleasant learning space, faster interaction with the
teacher, and easy access to work materials, among other issues.

The results of this study revealed that using WhatsApp outside the course had
a statistically meaningful effect on students’ attitudes toward the course. The
implementation was influential in such emotions as happiness, joy,
excitement, and pride.

Note that the students who used the WhatsApp group valued the experience
positively because it provided them with information almost in real time.
They could ask questions at any time without personal contact, which
encouraged even the shyest or most withdrawn students to participate.

Akulwar (2019) [38]

Can and Aktas (2019) [89]

Alencar et al. (2015) [76]

3.5. What Advantages and Disadvantages Were Observed?

The following advantages and disadvantages emerged, which are listed in Table 8.
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Table 8. Advantages and disadvantages.

Advantages

Disadvantages

- Ease of use and access.

- Synchronous and asynchronous
communication.

- Very versatile functionalities, such as
group chat and the ability to attach files,
images, audio, or videos.

- Sharing and accessing useful materials
for the development of subjects.

- Increased motivation.

- Promoting student-student and
teacher-student participation.

- New possibilities for learning.

- Task development under
teacher supervision.

- Feedback on assignments and easy
access to the teacher to resolve doubts.

- Generates a sense of belonging within
the group.

Requires a network connection, which is
not always easy or free of charge.

Using the app may distract students from
other tasks and study time.

Promotes addictive behavior.

Harmful effect on spelling and grammar.
Increased time dedication on the part of the
teaching staff as they receive a large
number of messages for review.

Possibility of inappropriate use of time
and language.

High volume of messages (and in some
cases dispersion of topics) can result in
wasted time.

Generation of fatigue among students
because of information and communication
overload and invasion of privacy.

Teachers who often use their own device
and personal number may receive

messages at inappropriate times.

4. Discussion and Conclusions

As Lauricella and Kay cited in [92] pointed out, it is not only important to focus on
how and why young people use mobile technology or certain applications, it is also relevant
to understand how these tools can be incorporated into the teaching—learning process.

For this reason, the educational uses of the WhatsApp app are presented throughout
this paper, although there are many other uses: a space to develop debates or where teachers
can carry out evaluations, a platform to send the solution to a task, or to complement
documentation through text, files, images, or audiovisuals [93,94].

The results showed that the application was primarily used for the following purposes:

- supporting students in the teaching—learning process and improving results;
- increasing participation and motivation for the subjects;

- promoting group, cooperative, or collaborative work;

- serving as a reminder of important aspects of a subject (tasks, dates, exams).

From the analyzed texts, this app brings numerous benefits to students: it opens the pos-
sibility of knowledge construction [95], helps develop competence [88,96] develops oral and
written communication skills [67,68], helps find solutions to the difficulties that arise during
a lesson [43,97], facilitates problem solving [46], improves student motivation, autonomy,
self-efficacy, and confidence [89,98-100], generates cohesion and a sense of belonging within
the class group [64,78,84], promotes collaboration and cooperative learning [83,101,102],
enables knowledge sharing and access to resources [51,103,104], improves teacher accessibil-
ity [13,28,105,106], promotes learning beyond the classroom [78,84], and motivates students,
something on which all studies agree, although it is recognized that students also use the
app for extracurricular purposes (e.g., congratulations and entertainment [28]).

The studies acknowledged better learning results by students who used the app, but
a direct relationship between the use of this app and improved performance may not be
asserted. Remember, that studying more or less does not depend on the applications, but
on the person and the circumstances [107]. The success of its use will depend on the group,
its intentions, activities, and type of task or work, but the app can be a reinforcement of
learning in the classroom [92,108].

Furthermore, the use of WhatsApp as an educational resource means that teachers
need to be up to date and familiar with the app’s functions and how it allows them to
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connect from anywhere, share information, and work collaboratively not only with their
students but also with families or colleagues [109-111].

This study collected both advantages and disadvantages or difficulties in the edu-
cational use of WhatsApp [13,18,112-114]. It should be added that in many educational
centers, smartphone use is limited. To overcome some of these disadvantages—and to
ensure that this resource is put to good use—we agree with [9,115] that a commitment must
be made by all members of the group to assume a series of responsibilities toward their
peers as well as a series of operating rules from the start: timetable for participation, use of
appropriate language, or relevance of shared material. Along these lines, [116] pointed out
that drawing up a contract with the participating students and establishing rules for use,
have been helpful in overcoming some of the disadvantages mentioned above.

Although WhatsApp was not designed for the educational environment, using its
advantages and avoiding its disadvantages has shown it to be a suitable educational and
support resource in the teaching-learning process at all educational stages.
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