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One of the most studied variables in virtual online education is engagement because it contributes to retention and academic
performance. Several studies show that the didactic design of the virtual course, the role of the teacher, interactivity, interaction,
time spent in the virtual environment, and the use of digital social networks increase engagement. However, there is a lack of
research that compares which of the two digital social networks, WhatsApp or Telegram, promotes higher levels of engagement.
�is study’s objective is to analyze the e�ect of the educational use of Telegram on student engagement. An experiment (pretest
and posttest with a control group) is designed using a mixed-methods approach based on a convergent or concurrent trian-
gulation design. �e study populations (coincides with the sample) are those enrolled (n� 229) in the six editions of a virtual
postgraduate course. �e techniques used for data analysis were scatter plots, content analysis of teachers’ narratives, and
statistical methods. �e triangulation of the quantitative and qualitative results con�rms that the educational use of digital social
networks promotes engagement in all experimental groups (use of the virtual learning environment and Telegram) obtaining
greater signi�cant di�erences than in the control groups. It is concluded that the use of the following Telegram functionalities, chat
groups, peer assessments, support for various types of online interaction, the exchange of digital media, and the design of surveys
contributed, under the guidance of teachers, is to increase the student’s engagement.

1. Introduction

1.1. Engagement in Virtual Courses. Postgraduate education
has diversi�ed the o�ers for professional improvement,
increasingly using virtual courses. In Ibero-American
countries, there is a negative trend in the number of uni-
versity graduates who continue their professional training
through these courses [1] due, among other factors, to lack of
motivation, free access to virtual courses, time available,
technological availability, and engagement [2]. Of these
factors, engagement is one of the most studies as it is related
to academic performance and retention.

By trend, engagement refers to the degree of active
participation of students in a learning activity, helping to
develop the success indicators of the e�ectiveness of the
learning process. Student engagement is a multifunctional
and interdisciplinary construct that traditionally comprises

three dimensions [2]: (1) behavioral, related to students
participation; (2) emotional, expressed in students emotions
toward the faculty, the course, the educational process, and
the school; and (3) cognitive, related to academic expecta-
tions and achievements before and during the teaching-
learning process.

�ese dimensions allow the assessment of student en-
gagement. However, in virtual online education, they in-
clude speci�c indicators. Several researchers [3] of virtual
online education add the social dimension associated with
interaction and interactivity in virtual courses and digital
social networks (DSN). In this scenario, engagement studies
promote commitment, motivation, and positive reactions in
virtual online education. Students with adequate engage-
ment are characterized by positive emotions, proactive
behaviors, and cognitive performance according to the di-
dactic objectives [4, 5].
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1.2. )e Assessment of Engagement in Virtual Courses: Scales
and Questionnaires. Several studies propose scales and
corresponding questionnaires to measure engagement in
virtual courses [6]. Recent research [2, 3] refined these scales
and questionnaires based on their strengths and weaknesses.

In this research, the authors assumed the scale validated
by Deng et al. [3] given that it improves the scales proposed
by previous studies. &is author establishes the following
dimensions:

(i) Emotional dimension or emotional engagement.
&is refers to the emotional connections (attach-
ment, belonging, curiosity, enthusiasm, enjoy-
ment, pleasure, and fun) of the students with the
virtual course. Fundamentally, it is measured
through the emotional commitment and emotional
reaction (positive or negative) of students to
technology-mediated learning and their sense of
belonging.

(ii) Social dimension or social engagement. It focuses
on student-teacher and student-student interac-
tions during the online course. Some researchers
conceive it as a subdimension of behavioral en-
gagement [7] while others as a dimension [8]. It is
measured primarily through the interaction and
interactivity in the academic activities carried out
in the virtual course, the quality of interactions,
and the willingness and desire to promote the
creation and maintenance of relationships during
the study.

(iii) Cognitive dimension or cognitive engagement. It
focuses on the self-regulation of student learning in
their interaction with digital educational resources.
&is involves the systematization of learning,
interactivity, and the fulfillment of objectives; that
is, it is not satisfied with the e-qualification obtained
but works on its improvement [9].

(iv) Behavioral dimension or behavioral engagement.
&is refers to the observable actions of students and
their participation and involvement in educational
activities. Fundamentally, it is measured by the
quality of interactivity, the correct execution of
activities, and the progress patterns, using the an-
alytics and statistics of learning platforms.

In several empirical studies, the scales proposed in the
literature [6] were applied although, standout those pro-
posed by Deng et al. [3] and Rueda et al. [2].

Measuring engagement is not a simple process given that
it involves external variables that often cannot be controlled
by teachers, such as demographics, economic, social, mi-
gratory, and family status. Empirical studies tend to focus on
how to promote engagement within the virtual course and
not so much on how to enhance it “as a whole” with in-
teraction and interactivity activities in the DSNs [3, 10].

1.3. )e Use of DSN to Promote Engagement in Online
Courses. It is known that the educational use of DSNs allows

diversifying the interaction paths and interactivity between
students, learning content, and digital educational resources.

&ere are several theoretical studies to demonstrate the
potential ofWhatsApp in education,mainly through group chat,
collaborative activities, calls, and video calls [11]. Empirical
studies allow asserting that its educational use allowed im-
proving digital skills and engagement in students [11–13].&ese
studies also highlight latent concerns related to chat control
(time and content), effective communication achievement, in-
formational overload, and information loss in large groups [14].

Similar results are observed in the educational use of
Telegram [15, 16] allowing the promotion of interaction and
interactivity and, consequently, student engagement. &e
main functionalities employed were chatbots, chat groups,
channels, and video calls [10]. Although both DSNs are used
for educational purposes, the use of Telegram allows
teamwork to be enhanced to a greater extent [17].

&erefore, the educational use of these DSNs to promote
student engagement is well known. In this sense, as stated by
Deng et al. [3], it is still necessary to systematize educational
experiences of the educational use of DSNs through inter-
active and collaborative activities.

&is research is carried out in this direction. In University
of informatics Science (Universidad de las Ciencias
Informáticas, Cuba), the national project entitled “ICTs that
support educational processes and knowledgemanagement in
higher education (ELINF)” is implemented in collaboration
with Chinese universities and the Inter-university Network
for International Cooperation, aimed at strengthening
postgraduate training through virtual online education and
the use of educational technology. To this end, one of the
virtual courses designed and implemented is “Evaluation of
usability in computer systems” offered at the University of
Informatics Science. &e course traditionally (first two edi-
tions) was designed in the e-learning modality and supported
by interactive and collaborative activities on the virtual
learning environment and WhatsApp. &e research question
is as follows: Does the redesign of the virtual course based on
activities in the virtual learning environment and Telegram
promote higher levels of engagement in the enrolled students?
&e main objective is to analyze the effect of the educational
use of Telegram on student engagement.

&erefore, it is expected to obtain higher levels of en-
gagement in students who use Telegram. &e previous
studies [15] helped us to propose the following statistical
hypotheses (quantitative dimension of the research):

(i) Null hypothesis (H0): in the experimental group, there
are no changes between themean score obtained in the
pre- and posttest, at a significance level of 0.05.

(ii) Alternative hypothesis (H1): in the experimental
group, there are changes between the mean score
obtained in the pre- and posttest, at a significance
level of 0.05.

2. Methods

2.1. Participant. &e study population consisted of those
enrolled in the six editions of the virtual postgraduate
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course: Evaluation of usability in computer systems. &e
sample (Table 1) included (coincides with the population)
229 graduate students in at the postgraduate school of
University of Informatics Science. &e analysis is carried out
because of the six editions of the virtual graduate course
offered at the University of Informatics Science. &e sample
size is small but adequate and sufficient according to the
mixed nature of the research [18].

Finally, the students in the sample are professionals
from different areas: first edition: Computer Engineers
(16), Graduates in Computer Science (5), and Graduates
in Computer Education (9). Second edition: Computer
Engineers (24) and Graduates in Computer Science (6).
&ird edition: Computer Engineers (16), Graduates in
Computer Science (5), and Graduates in Computer Ed-
ucation (9). Fourth edition: Computer Engineers (22),
Graduates in Computer Science (15), and Graduates in
Computer Education (10). Fifth edition: Computer En-
gineers (34), Graduates in Computer Science (15), and
Graduates in Computer Education (18). Finally, sixth
edition: Computer Engineers (14), Computer Science
Graduates (7), Journalism Graduates (1), and Computer
Education Graduates (5).

2.2. Design andMeasurements. An experimental design was
adopted (pretest and posttest with control and experimental
group) using a mixed-methods approach [18].

&ere are various criteria in experimental designs. &e
authors assume Tejedor-Tejedor [19] to “guarantee and
reduce” the errors of internal and external validity according
to the theoretical aspects that conform to our research
(Figure 1).

&e independent variable is the design of the virtual
course that included interactive and collaborative activities
in the Telegram. &e dependent variable is student
engagement.

Without transgressing the limits of the quantitative and
qualitative paradigms, the mixedmethod is used through the
principle of integration. In this method, the triangulation
technique allows to corroborate and comprehensively an-
alyze the quantitative and qualitative results. &erefore, the
results will be presented methodologically according to the
methods used, that is, separately (quantitative and quali-
tative results), and then, the results obtain from the
triangulation.

As a classification of this methodology, a convergent or
concurrent triangulation design was followed, collecting
quantitative and qualitative data simultaneously (Figure 2)
and relating the interpretation of the results [20]. &e results
finally obtained are not divergent. &erefore, it does not
diminish the epistemological barrier that may or may not
characterize this type of study. &e data analysis was carried
out according to the basic fusion analysis and use peer
review as an integrating mechanism [20]. We decided to use
the mixed methods to understand engagement from an
integrative perspective since the empirical studies analyzed
generally focus on only one type of methodology (quanti-
tative or qualitative).

To measure student engagement the following instru-
ments are used:

(i) Ad hoc scale and its questionnaire. We used the
scale validated by Deng et al. [3], which was
adapted to our research. It was necessary to adapt
the scale proposed by Deng et al. [3] since, in our
research, we included the use of WhatsApp and
Telegram DSNs. To evaluate the questionnaire, a
Likert-type scale of five values is used (1 � not at
all, 2 � little, 3 � somewhat, 4 � quite a bit, and
5 �much) composed of four dimensions and 34
items (final questionnaire: https://doi.org/10.
6084/m9.figshare.15153522.v1). &e expert
technique (n � 35) was used to determine content
validity. &e experts are doctors in education and
are from Spain, China, Ecuador, and Argentina.
&e global questionnaire (internal consistency)
has a Cronbach’s alpha (α) value equal to .91,
expressing excellent results [21]. &e reliability
analysis (https://doi.org/10.6084/m9.figshare.
16531077.v1) of each dimension is as follows:
social α� .75; emotional α� .68; cognitive α� .73;
and behavioral α� .88. To the scale, a question-
naire [18]was designed to apply to the students
and find out their perceptions. For the validity of
understanding the questionnaire, a pilot study
was carried out with 15 teaching leaders from the
institution itself and 21 students. In total, 458
questionnaires were registered (pre- and post-
test). &e Kaiser–Meyer–Olkin test was adequate
(KMO � .83) and, the Bartlett sphericity test
showed appropriate figures (χ2 � 3064.63;
p< .001).

(ii) Direct observations. In relation to the scale, an
observation guide was designed [22] to record
student behavior in the virtual course, WhatsApp
and Telegram. A total of 826 observations (obser-
vation guides) were recorded. Content analysis was
applied to the observation guides.

(iii) Discussion group [22]. It was used in the control
group (virtual course supported by interactive and
collaborative activities in the virtual learning en-
vironment andWhatsApp) and experimental group
(virtual course supported by interactive and col-
laborative activities in the virtual learning envi-
ronment and Telegram). Independently of the
questionnaire applied, we intended (student-stu-
dent and student-teacher interaction) to know the
individual and group perception about the en-
gagement towards the virtual course and the ac-
tivities in the DSNs. &is technique is not to reach
consensus but to reach dissent, thus enriching the
data obtained.

(iv) Trace analysis (Moodle). To analyze student be-
havior patterns, with emphasis on interaction and
time spent studying.
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(v) Finally, to achieve an integrative analysis and assess
the levels of engagement, the triangulation of the
quantitative and qualitative results was applied [18].

(vi) &e list of instruments applied according to the
dimensions was as follows:

(1) Social dimension and emotional dimension.
Instruments: direct observation, questionnaire,
and discussion group.

(2) Cognitive dimension and behavioral dimension.
Instruments: direct observation, questionnaire,
discussion group, and analysis of the traces in
the virtual course in Moodle.

2.3. Data Analysis. &e qualitative approach allowed un-
derstanding the student engagement process without ma-
nipulating the educational scenarios to establish the
following conditions: (1) compare engagement levels
achieved through the educational use of WhatsApp and
Telegram; (2) understand the meaning of data such as ideas,
feelings, and behaviors before being quantified; and (3)
describe and understand the process that occurred and not
as a product, as is the case of the engagement levels. &e

study involved content analysis, keyword identification, and
grouping of terms using word clouds [22]. &e study was
carried out from a deductive and inductive approach based
on the teacher’s narrative (analysis of recorded observations)
and triangulation during the creation and analysis of the
words. ATLAS. ti software is used for content analysis.

&e quantitative approach allowed us to understand and
statistically interpret the results obtained in the levels of
engagement. Statistical tests and techniques were applied
(standard deviation, mean, Kolmogorov–Smirnov test,
Levene’s test, Student’s t-test, Cohen’s d effect size, and
biserial correlation r). We decided to use Student’s t-test and
not the Z-test or Pearson’s correlations because all samples
are smaller than 35 subjects [23]. Statistical analysis is
performed using the SPSS version 25.0. &e interaction time
is show by scatter plots.

Following the mixed design, we employed triangulation
to analyze the data from an integrative perspective.

2.4. Procedure. &e phases of data collection, the instru-
ments, and the techniques used are shown in Figure 2. First,
the consent of the students was requested. Randomization
was guaranteed in both control and experimental groups

Table 1: Distribution of the sample.

Edition Period Control group (CG) Experimental group (EG) Media Sex

First February–April 2019 15 15 37 years (dt� 4.31) 40% women
60% men

Second November–January 2020 15 15 38 years (dt� 4.38) 40% women
60% men

&ird July–September 2020 15 15 35 years (dt� 4.36) 43.33% women
56.67% men

Fourth November–January 2021 23 24 36 years old (dt� 4.54) 38.29% women
61.71% men

Quinta February–April 2021 32 33 33 years (dt� 4.29) 44.61% women
55.39% men

Sixth May–July 2021 13 14 35 years (dt� 4.37) 51.85% women
48.15% men

Internal validity 

Instrumentation effect
• �e pedagogical and scientific training of the teachers guarantees the use 
and analysis of the instruments.

History effect.
• A plan was developed to apply the instruments and another to analyze the 

results obtained.

Ripening effect
• Between the pre-test and post-test, various instruments were applied to 

assess the «maturation or evolution» of engagement in the students.

External validity 

Effect of the pre-test
• Several instruments were used to compare how close or 

distant the obtained results are (qualitative and quantitative) 
and then synthesize them.

Reactive effects of experimental devices
• It was guaranteed with the presence of two pedagogues (first 

two authors of the article) and two specialists in scientific 
research methodology (invited researchers from Ecuador, last 
two authors of the article)

Internal and external validity (aspect present in the two types of validity)

�e effect of subject selection (sample quality). �e homogeneity of the samples is guaranteed by the randomness of the 
groups to obtain significant differences between age and sex.

Figure 1: Internal and external validities.
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using a statistical program. At the same time, they were not
informed whether they belonged to the control or experi-
mental group; for this reason, the results are not due to the
Hawthorne effect [24], which manifests itself when the
participants in the experimental group obtain good results
because they know to which group they belong. &e ob-
jective of Phase II is to record student behavior in the virtual
learning environment and on DSNs. &e control group

received the traditionally delivered virtual course that in-
cludes interactive and collaborative activities on WhatsApp.
&e experimental group received the redesigned virtual
course that includes interactive and collaborative activities
on Telegram.

It is worth noting that in the observation guide was
conducted a content analysis of the virtual course activities
(quality and quantity of messages sent/received in chats,

Phase I
Initial moment

Pre-test

• Questionnaire
• Observation Guide
• Analysis of the 
traces in the virtual 
course (Moodle) 
• Triangulation

Learning
activities and
interaction
activities

1

WhatsApp

Virtual learning
environment

Technological scenario

Learning 
activities and 
interaction 

activities
N

Phase III
Final moment

Post-test

• Questionnaire
• Observation Guide
• Analysis of the 
traces in the virtual 
course (Moodle)
• Triangulation

Phase II

WhatsApp

Virtual learning 
environment

Technological scenario

Engagement Evolution
Total 15 activities

• Observation Guide
• Analysis of the traces in the virtual course 
(Moodle)
• Content analysis of messages sent / received on 
digital social networks. 
• Triangulation
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Initial moment

Pre-test

• Questionnaire
• Observation Guide
• Analysis of the 
traces in the virtual 
course (Moodle) 
• Triangulation

Technological scenario

Phase III
Final moment

Post-test

(Moodle)

• Questionnaire
• Observation Guide
• Analysis of the 
traces in the virtual 
course 
• Triangulation

Phase II

Technological scenario

Engagement Evolution
Total 15 activities

• Observation Guide
• Analysis of the traces in the virtual course 
(Moodle)
• Content analysis of messages sent /received on
digital social networks.
• Triangulation

Learning 
activities and 
interaction 

activities
1

Learning 
activities and 
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activities
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Virtual learning 
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Telegram

Ex
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rim
en
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Figure 2: Overview of study design.
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forums, andwiki),WhatsApp activities (quality and quantity of
messages sent/received in chat and group video calls), and
Telegram activities (use of chatbots and quality and quantity of
messages sent/received in group chats and group video calls).

&e duration of each edition of the course is 10 weeks in
the e-learning modality using the Moodle platform (https://
aulacened.uci.cu/). &e average minimum time dedicated by
each participant according to the records was eight hours per
week.&e topics or didactic units of the virtual course are the
following: Topic I: Usability: definition and general funda-
mentals; and Topic II: General concepts of usability evalu-
ation: models, methods, and standards.

2.5. Ethical Procedure. &e voluntary consent of the par-
ticipants was requested. &e confidentiality and anonymity
of the data were guaranteed. None of the participants ob-
tained any benefit/reward at the end of the study.

3. Results

&e results obtained answer the research question: Does the
redesign of the virtual course based on Telegram activities
promote higher levels of engagement?

3.1. Quantitative Results. &e research is based on the
analysis carried out in the six editions of the virtual course.
For this purpose, the values of all the factors of the ques-
tionnaire were measured. In all cases, a normal distribution
is evident according to the p-value of the Kolmogor-
ov–Smirnov normality test (greater than 0.05). To study the
difference between the means, the Student’s t-test was ap-
plied and the Cohen’s d effect size and the estimation of the
effect size by means of r were also analyzed. &e mea-
surements obtained are shown in Tables 2 and 3. In all cases,
Levene’s test showed that the significance level was greater
than 0.05 (α� 0.05), thus guaranteeing the assumption of
homogeneity of variances.

In both the control and experimental groups, it is
possible to increase the engagement of the enrolled students,
since significant differences are evident at a confidence level
of 95% (α� 0.05). However, in the experimental groups, the
significant differences are greater than those of the control
groups.

&ese results are ratified [25] by the values obtained in
the effect size (d) and its estimation (r) since the lowest value
obtained (d� 0.07) indicates that 52.8% of the experimental
group will be above the mean of the control group; that is,
there is a 52% probability that a person in this group will
have a higher score than a person chosen at random from the
control group.

&e statistical results allow us to reject (probability
terms) the null hypothesis and accept the alternative. Tri-
angulation was also applied to the information coming from
the quantitative Moodle traces and to the record of obser-
vations made by the teachers to the interactive and col-
laborative activities (virtual classroom and DSNs).

&e data referring to the time dedicated by students to
the virtual environment and interaction in WhatsApp and

Telegram were quantified and represented in a scatter plot.
In the first three editions, a greater use of the virtual en-
vironment and Telegram was observed (Figure 3). In turn, in
the last three editions, there is also a significant difference in
the use of Telegram. It is worth noting that in all cases there
is greater participation in the interactive and collaborative
activities in the DSNs than in the activities designed in the
virtual environment.

3.2. Qualitative Results. &e following is a synthesis of the
results obtained (826 records of direct observations, six focus
groups, and 229 ratings in open-ended questions of the
questionnaire). &e results are presented according to the
dimensions of engagement.

3.2.1. Social Dimension. In the records of observations of
student behavior (OSB), it is highlighted that:

(i) Control group.
Shares on WhatsApp videos downloaded from the
Internet and, in some cases, edits it (OSB-1).
Interact in the chat group (WhatsApp), forums, and
Moodle chat rooms. Shares the URL of learning
materials external to the course as a way of deep-
ening the content and curiosity of learning (OSB-
11).

(ii) Experimental group.
Create channels and share information of interest
(OSB-21).
Shares various groups associated with software
quality (OSB-27).
Shows constant interaction with teachers and stu-
dents through the activities in Moodle and the chat
group in Telegram (OSB-31).

In the self-perceptions of the students (SPS), opinions
are as follows:

(i) Control group.
Sometimes some students talked about topics that
did not interest me or were external to the objective
of the course (SPS-15).
&anks to the collaboration (multimedia resources
and clarifications of doubts) of some colleagues in
the course I was able to understand some tasks; also,
using WhatsApp was very helpful (SPS-27).
&e forums in the course allowed me to exchange
with professors and students and thus clarify my
doubts (SPS-16).

(ii) Experimental group.
&e Moodle and Telegram forums and chat rooms
served me to solve my concerns (SPS-19).

3.2.2. Emotional Dimension. &e records of the observations
highlight that:
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(i) Control group.
Expresses in the video call interest and ex-
citement to perform the learning activities
(OSB-41).
Does not always expose ideas related to the learning
content (WhatsApp) but does in the Moodle forums
(OSB-35).

(ii) Experimental group.
He is assertive and consistent in his opinions
expressed through the chat group on Telegram
(OSB-61).
Sometimes it shared other groups or channels, but
without explaining what it consisted of. It only
broadcasts that “it is interesting this channel” (OSB-39).

Table 2: Pre- and posttest statistics (first three editions).

Mean DE p
Comparison of Student’s t means

Mean t Sig. d r

Edition 1

Social dimension

CG_pretest 2.93 0.22 0.24 0.38 −4.06 0.000 1.47 −0.59CG_posttest 3.31 0.29 0.57
EG_pretest 2.7 0.28 0.78 1.13 −2.08 0.003 1.92 −0.69EG_posttest 3.33 0.37 0.16

Emotional dimension

CG_pretest 3 0.26 0.15 0.35 −3.40 0.002 1.27 −0.53CG_posttest 3.35 0.29 0.15
EG_pretest 2.76 0.38 0.48 0.65 −4.77 0.000 1.75 −0.65EG_posttest 3.41 0.36 0.64

Cognitive dimension

CG_pretest 3 0.26 0.15 0.43 −4.37 0.000 1.62 −0.62CG_posttest 3.43 0.27 0.25
EG_pretest 2.68 0.34 0.79 0.87 −6.56 0.000 1.48 −0.59EG_posttest 3.55 0.4 0.25

Behavioral dimension

CG_pretest 3.03 0.26 0.26 0.6 −4.94 0.000 1.02 −0.45CG_posttest 3.63 0.38 0.79
EG_pretest 2.93 0.31 0.47 0.68 −4.71 0.000 1.17 −0.5EG_posttest 3.61 0.46 0.67

Edition 2

Social dimension

CG_pretest 2.93 0.22 0.24 0.48 −4.65 0.000 1.71 −0.65CG_posttest 3.41 0.33 0.57
EG_pretest 2.66 0.29 0.31 0.82 −5.72 0.000 2.13 −0.72EG_posttest 3.48 0.46 0.71

Emotional dimension

CG_pretest 2.93 0.29 0.06 0.47 −4.35 0.000 1.62 −0.62CG_posttest 3.4 0.29 0.13
EG_pretest 2.8 0.33 0.55 0.76 −5.86 0.000 1.21 −0.52EG_posttest 3.56 0.38 0.69

Cognitive dimension

CG_pretest 2.95 0.36 0.42 0.58 −4.59 0.000 1.08 −0.47CG_posttest 3.53 0.32 0.63
EG_pretest 2.63 0.37 0.72 1.1 −7.28 0.000 2.7 −0.8EG_posttest 3.73 0.44 0.97

Behavioral dimension

CG_pretest 3.03 0.26 0.26 0.6 −4.94 0.000 1.84 −0.67CG_posttest 3.63 0.38 0.79
EG_pretest 2.83 0.3 0.36 0.98 −7.34 0.000 2.72 −0.8EG_posttest 3.81 0.41 0.56

Edition 3

Social dimension

CG_pretest 2.9 0.28 0.4 0.51 −4.57 0.000 1.66 −0.64CG_posttest 3.41 0.33 0.57
EG_pretest 2.6 0.32 0.45 1.11 −8.64 0.000 2.92 −0.82EG_posttest 3.71 0.43 0.8

Emotional dimension

CG_pretest 2.91 0.3 0.12 0.49 −4.37 0.000 1.66 −0.63
CG_posttest 3.4 0.29 0.13
EG_pretest 2.91 0.43 0.43 0.77 −4.67 0.000 1.74 −0.65EG_posttest 3.68 0.45 0.34

Cognitive dimension

CG_pretest 2.95 0.36 0.42 0.58 −4.59 0.000 1.7 −0.64CG_posttest 3.53 0.32 0.63
EG_pretest 2.55 0.42 0.15 1.38 −8.12 0.000 2.98 −0.83EG_posttest 3.93 0.5 0.87

Behavioral dimension

CG_pretest 3.03 0.26 0.26 0.6 −4.94 0.000 1.84 −0.67CG_posttest 3.63 0.38 0.79
EG_pretest 2.73 0.29 0.45

1.37 −2.14 0.000 4.48 −0.91EG_posttest 4.1 0.32 0.84
EG_posttest 3.03 0.61 0.13

Cg: control group; EG: experimental group.
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In the students’ self-perceptions, opinions are as follows:

(i) Control group.
I felt good interacting via WhatsApp, but not so
much in the Moodle Chat room as it is very cold
(SPS-46).
&e teachers were always responsive to my ques-
tions, which helped me to successfully complete the
course. I was happy with the course (SPS-59).

(ii) Experimental group.
I loved Telegram; I had not used it before. You can
share a lot of information and its functionalities are
very diverse. I think it made the course much more
enjoyable and interactive (SPS-53).

3.2.3. Cognitive Dimension. &e records of the observations
highlight that:

Table 3: Pre- and posttest statistics (first last editions).

Media DE p
Comparison of Student’s t means

Media t Sig. d r

Edition 4

Social dimension

CG_pretest 2.9 0.29 0.13 0.33 −3.15 0.003 0.92 −0.42CG_posttest 3.23 0.41 0.66
EG_pretest 2.88 0.3 0.21 0.56 −5.2 0.000 1.48 −0.59EG_posttest 3.44 0.44 0.76

Emotional dimension

CG_pretest 2.84 0.28 0.13 0.44 −4.23 0.000 1.27 −0.53CG_posttest 3.28 0.4 0.57
EG_pretest 2.84 0.28 0.24 0.63 −6.16 0.000 1.82 −0.67EG_posttest 3.47 0.4 0.53

Cognitive dimension

CG_pretest 2.85 0.28 0.16 0.43 −3.86 0.000 1.11 −0.48CG_posttest 3.28 0.47 0.61
EG_pretest 2.81 0.33 0.41 0.74 −5.8 0.000 1.72 −0.65EG_posttest 3.55 0.51 0.35

Behavioral dimension

CG_pretest 2.89 0.32 0.07 0.37 −3.06 0.003 1 −0.44CG_posttest 3.26 0.41 0.66
EG_pretest 2.85 0.33 0.17 0.54 −3.59 0.001 1.11 −0.48EG_posttest 3.39 0.6 0.25

Edition 5

Social dimension

CG_pretest 2.85 0.32 0.16 0.36 −3.83 0.000 0.94 −0.42CG_posttest 3.21 0.43 0.25
EG_pretest 2.9 0.32 0.054 0.53 −5.29 0.000 1.31 −0.55EG_posttest 3.43 0.47 0.41

Emotional dimension

CG_pretest 2.82 0.28 0.39 0.43 4.66 0.000 1.22 −0.52CG_posttest 3.25 0.41 0.07
EG_pretest 2.81 0.28 0.2 0.69 7.72 0.000 1.93 −0.69EG_posttest 3.5 0.42 0.32

Cognitive dimension

CG_pretest 2.83 0.27 0.27 0.4 3.57 0.001 1.37 −0.56CG_posttest 3.23 0.49 0.31
EG_pretest 2.78 0.35 0.14 0.83 6.5 0.000 1.77 −0.66EG_posttest 3.61 0.56 0.08

Behavioral dimension

CG_pretest 2.88 0.34 0.03 0.33 −2.76 0.004 0.85 −0.39CG_posttest 3.21 0.43 0.25
EG_pretest 2.88 0.34 0.78 0.4 −2.97 0.004 0.85 −0.39EG_posttest 3.28 0.57 0.18

Edition 6

Social dimension

CG_pretest 2.88 0.29 0.39 0.5 −3.5 0.001 1.58 −0.62CG_posttest 3.38 0.34 0.3
EG_pretest 2.91 0.36 0.41 0.48 −2.05 0.03 0.97 −0.43EG_posttest 3.39 0.6 0.38

Emotional dimension

CG_pretest 2.9 0.29 0.52 0.48 −3.61 0.001 1.51 −0.6CG_posttest 3.38 0.34 0.63
EG_pretest 2.73 0.28 0.3 0.81 −4.71 0.000 1.88 −0.68EG_posttest 3.54 0.54 0.52

Cognitive dimension

CG_pretest 2.88 0.29 0.39 0.54 −4.06 0.000 1.31 −0.54CG_posttest 3.42 0.41 0.43
EG_pretest 2.71 0.36 0.89 0.98 −4.55 0.000 1.82 −0.67EG_posttest 3.69 0.67 0.73

Behavioral dimension

CG_pretest 2.88 0.29 0.39 0.5 −4.19 0.000 1.58 −0.62CG_posttest 3.38 0.34 0.72
EG_pretest 2.91 0.36 0.41 0.35 −0.66 0.003 0.69 −0.32EG_posttest 3.26 0.62 0.13

Cg: control group; EG: experimental group.
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(i) Control group.
In the solution of the e-task, he manages to go
deeper into the content. &erefore, he not only
reflects what he learned according to what was
exposed in the course, but also consulted other
materials (OSB-50).

Interacts on several occasions with digital educa-
tional resources (OSB-57).

(ii) Experimental group.
Share learning materials through Telegram, mainly
infographics and channels (OSB-26).
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Figure 3: Scatter plot of the time spent according to the editions of the course.
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Repeat the e-self-assessments until the maximum
grade is achieved.
Commits to the teacher to obtain better grades in the
next evaluative activities (OSB-44).

In the students’ self-perceptions, opinions are as follows:

(i) Control group.
At times, I was disappointed with the grade on my
work, but the professor encouraged me and I did not
drop the course. I made a commitment to study
more (SPS-53).

(ii) Experimental group.
&e self-assessment activities served as training for
me. Until I got the maximum grade (three attempts),
I did not stop doing it (SPS-45).

3.2.4. Behavioral Dimension. &e records of the observa-
tions highlight that:

(i) Control group.
Interacts on several occasions with digital educational
resources (OSB-16). Spends time interacting (OSB-5).

(ii) Experimental group.
(iii) &ere is a time lapse of at least three days between

the interaction with the learning materials and the
completion of the evaluative activities (OSB-3).

(iv) Requests through the Telegram Chat group for help
or summaries made by colleagues (OSB-33).

In the students’ self-perceptions, opinions are as follows:

(i) Control group.
Sometimes we would share notes and summaries of
what we had learned, but sometimes you would get
lost in conversation with other students (SPS-19).

(ii) Experimental group.
&e exchange through personalized surveys via
Telegram motivated me to learn more and dedicate
more time to learning (SPS-11).

In the content analysis of the narratives expressed by the
teachers in the observation guides, a word cloud was
elaborated of which eight words were the most recurrent. As
a result, they were quantified (percentage) in correspon-
dence to the behavior of each student. It can be observed that
there is a trend toward greater interaction and interactivity
in the DSNs than in the virtual classroom (Figures 4 and 5).

&e educational use of the DSNs contributed to raise
positive emotions in the students and, consequently, a
higher engagement. Greater interactivity, interaction, and
positive emotions were observed in the experimental groups
using the Telegram DSN.

3.3. Results of theMixed Analysis. In the triangulation of the
qualitative and quantitative data obtained (Figure 6), the
dimensions of engagement with the highest levels of evi-
dence in the students were as follows:

(i) First edition. &e control group (cognitive and
behavioral dimensions) and the experimental group
(social and behavioral dimensions).

(ii) Second and third editions. &e control group
(cognitive and behavioral dimensions) and the
experimental group (social, emotional, and behav-
ioral dimensions).

(iii) Fourth and fifth editions. &e control group (social,
emotional, and behavioral dimensions) and the
experimental group (social, emotional, and behav-
ioral dimensions).

(iv) Sixth edition. &e control group (social, emotional,
and behavioral dimensions) and the experimental
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Figure 4: Distribution of student behavior according to the control and experimental groups (first three editions of the virtual course).
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group (cognitive, emotional, and behavioral
dimensions).

&e analysis of quantitative and qualitative data allows us
to affirm that the educational use of the virtual learning
environment in combination with Telegram promoted
higher levels of engagement in students. All the experimental
groups show higher levels of engagement than the control
groups. Even so, also in the control groups, there are sat-
isfactory results in student engagement.

&e following aspects maybe summarize the main
findings in the triangulation of the data:

(i) Relationship between the quality of the discussion
tasks in the virtual course and the levels obtained in
cognitive engagement.

(ii) Relationship between the quantity and quality of the
messages sent/received (Moodle chat room, forums,
and chat on WhatsApp or Telegram) and the levels
of social engagement.
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Figure 5: Distribution of student behavior according to control and experimental groups (last three editions of the virtual course).
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Figure 6: Posttest: development of the engagement dimensions.
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(iii) Relationship between student-teacher interaction
and participation in learning activities in DSNs, and
levels of emotional engagement.

(iv) Relationship between the use of infographics or
other learning materials shared by other students in
the chat group created on the digital social networks
WhatsApp or Telegram and the levels of behavioral
engagement.

4. Discussion and Conclusions

&e quantitative results assert that the use of Telegram
functionalities with collaborative activities in Moodle pro-
moted greater engagement in the student body.&ese results
coincide with similar investigations by Conde et al. [17] and
Aladsani [10]. Collaborative interactions through chat
groups and peer evaluations increased engagement and
motivation. Feedback on Telegram was done in student-
centered and a process-centered dialogue. For this reason, it
was necessary to train the teacher and the student in the
didactic use of this social network [26].

&ree essential aspects are reflected in the qualitative
results: (1) greater engagement in the use of digital social
networks; (2) the value of interactivity in Moodle and
Telegram forums and chat rooms, the need to achieve from
the video call; and (3) the interest and enthusiasm to carry
out the learning activities. &ese results do not coincide with
the observations made by Vilches and Reche [14] since
collaborative activities were achieved through WhatsApp,
which coincides with the investigations of Escobar-Mamani
and Gómez-Arteta [27].

&e triangulation of the qualitative and quantitative
results shows a direct relationship between the dimen-
sions of student engagement and the collaborative ac-
tivities carried out with Moodle and digital social
networks. Only joint activities allowed developing stu-
dent engagement (learning platform and social network);
these results coincide with those obtained by Estrada-
Molina and Fuentes-Cancell [26]. Consequently, from
digital social networks, the collaborative influence of
fellow students exerted a direct influence on the behavior
of students and teachers; this result coinciding with those
obtained by Yu et al. [28].

Numerous studies reaffirm that the educational use of
DSNs contributes to increase engagement [13, 27]. Our
study reaffirms the importance of diversifying learning
scenarios using WhatsApp and Telegram. Despite the dis-
crete number of professionals enrolled in each edition of the
course, the mixed method allowed us to verify the usefulness
of the DSNs to promote engagement and confirm that the
educational use of Telegram was more effective than
WhatsApp.

Postgraduate higher education promotes virtual online
education through the design of virtual courses. In this
context, generating adequate engagement is vital to
achieving high retention rates. We agree with other similar
research types [4, 11] that the educational use of WhatsApp
influences the social, emotional, and behavioral dimensions

of engagement, while Telegram fundamentally influences the
cognitive, emotional, and behavioral dimensions [26].

&e possibilities offered by Telegram related to chat
groups, peer assessments, support for various types of online
interaction, exchange of digital media, and the design of
surveys made it possible, under the guidance of teachers, to
promote engagement. Similar studies [10] obtained similar
results, and although they were based on virtual courses
supported by Blackboard, they also reflect that students
prefer to interact through the DSNs and not in interactive
activities (forums and chat rooms) designed in the learning
management platform.

&e results confirm the importance of autonomy, sat-
isfaction, and collaborative and interactive learning in a
virtual course, that is, through forums, chat rooms, and
collaborative learning tasks in the virtual learning envi-
ronment [29]. Even though there is a lack of empirical
studies comparing the effects of the educational use of
Telegram andWhatsApp and the engagement in the context
of virtual online education, Telegram evidences more edu-
cational opportunities due to the diversity of its function-
alities [17].

&e possibility of carrying out collaborative activities in
the DSNs allowed generating positive emotions in students
even when there are different limitations mainly focused on
communication control [14]. &e results show the engage-
ment evidenced in the control and experimental groups,
although these communicative shortcomings persist. In this
sense, this study has practical implications; the results
suggest the pedagogical training of teachers for the educa-
tional and communicative use of DSNs. It is worth noting
that the results show that students interacted more in the
DSN than in the forums and chat rooms designed inMoodle,
which would be interesting to delve deeper into their causes
and how they relate to engagement.

In the didactic design carried out, two actions gave
satisfactory results. Identifying outstanding students in their
academic performance and with high levels of engagement
allowed us to assign them leadership roles in the chat ses-
sions onWhatsApp or Telegram (depending on the group to
which they belong). &ese students shared their emotions
and learning experiences during the course and moderated
some key chat sessions. Second, encouraging the student to
express her views and ensuring educational feedback con-
tributed to “creating or maintaining” positive emotions in
the virtual course.

&e mixed-methods approach allowed us to analyze the
participation of students in the learning platform and the
DSNs from different perspectives, this being one of the main
shortcomings of previous studies [30]. Finally, it is con-
firmed that time spent participating in virtual activities on a
learning management platform (Moodle) is also related to
engagement. &is effect was also latent in the time dedicated
by students to the DSNs. &e students who spent the most
time in the e-learning environment were also those who
spent the most time on the DSNs. We appreciate that ap-
plying content analysis and thematic analysis to messages
received/sent by students allowed us to obtain more in-
formation about their participation in the DSNs.
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In general, the results are satisfactory, suggesting that the
design of a virtual course that includes activities in the
WhatsApp and Telegram DSNs contributes to promoting
adequate levels of engagement. Of course, it is not only the
didactic design, but also to apply educative communication
and the “adequate educational control” in the DSNs. &e
main result of this research is to reflect the influence of the
use of DSNs (WhatsApp and Telegram) to promote en-
gagement from virtual education and, in addition, to
highlight the statistical advantages and the behavior of
students who performed collaborative and interactive ac-
tivities in Telegram in relation to those of the control group
related to the use of WhatsApp.

4.1. Limitations and Future Studies. &e main limitation is
the number of students who participated in each edition of
the virtual course. From a quantitative perspective, it is
insufficient to generalize the results. &erefore, a mixed
method was designed to complement the quantitative data
with information from qualitative methods. For this reason,
we consider continuing to analyze these results in future
editions.

Another possible line of research is to use the new scale
proposed to measure engagement [5], but we would have to
adapt it to our context, as it is still focused on the design of
the virtual course without the use of the DSNs. In addition,
we will study the correlation between the time spent by
students in the e-learning environment and the DSNs and
their relationship with engagement and academic
performance.
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ingenieŕıa informática,” Revista Fuentes, vol. 1, no. 22,
pp. 105–126, 2020.
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Hernández, “Elengagementen la educación virtual:experi-
encias durante la pandemia COVID-19,” Texto Livre: Lin-
guagem e Tecnologia, vol. 14, no. 2, Article ID e33936, 2021.

[5] H. Benito Mundet, E. Llop Escorihuela, M. Verdaguer Planas
et al., “Multidimensional research on university engagement
using a mixed method approach,” Educación XX1, vol. 24,
no. 2, pp. 65–96, 2021.

[6] F. H. Veiga, “Assessing student engagement in school: de-
velopment and validation of a four-dimensional scale,”
Procedia—Social and Behavioral Sciences, vol. 217, pp. 813–
819, 2016.

[7] J. Maroco, A. L. Maroco, J. A. D. B. Campos, and
J. A. Fredricks, “University student’s engagement: develop-
ment of the university student engagement inventory (USEI),”
Psicologia: Reflexão e Cŕıtica, vol. 29, no. 1, p. 21, 2016.

[8] M. T. Wang, J. A. Fredricks, F. Ye, T. L. Hofkens, and
J. S. Linn, “&e math and science engagement scales: scale
development, validation, and psychometric properties,”
Learning and Instruction, vol. 43, pp. 16–26, 2016.

[9] J. Wong, M. Baars, D. Davis, T. Van Der Zee, G. J. Houben,
and F. Paas, “Supporting self-regulated learning in online
learning environments and MOOCs: a systematic review,”
International Journal of Human-Computer Interaction,
vol. 35, no. 4-5, pp. 356–373, 2019.

[10] H. K. Aladsani, “University students’ use and perceptions of
telegram to promote effective educational interactions: a
qualitative study,” International Journal of Emerging Tech-
nologies in Learning (iJET), vol. 16, no. 9, p. 182, 2021.

[11] C. Costa-Sánchez and M. Guerrero-Pico, “What is whatsapp
for? Developing transmedia skills and informal learning
strategies through the use of whatsapp—a case study with
teenagers from Spain,” Social Media+ Society, vol. 6, no. 3,
2020.

[12] B. Afful and R. Akrong, “Whatsapp and academic perfor-
mance among undergraduate students in Ghana: evidence
from the University of Cape Coast,”)e Journal of Education
for Business, vol. 95, no. 5, pp. 288–296, 2020.
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