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ABSTRACT

In the context of virtual teaching during the COVID-19 pandemic, a gap emerged between
students and teachers due to social distancing measures. This gap hindered the flow of
information about the teaching-learning process, making it difficult for authorities to make
informed decisions to improve student satisfaction and teaching performance. In this con-
text, the widespread use of mobile applications, through which students express their opin-
ions on the conditions of their learning sessions, is significant. In this sense, the objective
of this paper is to apply voice analytics to identify the factors that contribute to the lowest
level of student satisfaction in teacher performance using WhatsApp audio messaging. The
study has a quantitative approach, an exploratory-descriptive level, and a non-experimental
cross-sectional design. The study population consisted of 33 students. It was determined that
the factor with the lowest level of satisfaction is the dimension “class session administration,”
with a percentage of 57.58%, which is significantly lower than the satisfaction levels of the
other factors analyzed, which are above 90%. Therefore, it is concluded that in addition to
using rubrics to evaluate teacher performance in adhering to lesson plans and class ses-
sions, the authorities should also implement regulations that support the use of voice ana-
lytics through mobile applications like WhatsApp. This will provide insights from students,
who are direct participants in the teaching process, regarding their perception of teaching
performance.
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1  INTRODUCTION

Educational quality in higher education institutions is one of the most import-
ant factors contributing to student satisfaction [1]. The face-to-face teaching system
was interrupted with the arrival of COVID-19. As a consequence, many institutions
migrated to virtual teaching, which had an impact on educational quality [2, 3].
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Many institutions had deficiencies in adopting the virtual modality due to their
technological infrastructure [4]. Therefore, it is necessary to assess student satisfac-
tion in order to diagnose the quality of the services provided and make necessary
adjustments and improvements [5]. Teacher performance is one of the most relevant
factors in educational quality [6]. In these times, class sessions have changed due to
the influence of new technologies in education, which has required greater train-
ing for teachers [7]. Therefore, evaluating student satisfaction regarding teaching
performance will provide feedback on the difficulties associated with the teach-
ing process [8]. Teacher performance has a positive impact on academic perfor-
mance and reduces the dropout rate by identifying the needs and barriers faced by
students [9].

Currently, one technique used for identifying student satisfaction is sentiment
analysis [10]. This technique falls under the area of artificial intelligence and
is closely related to natural language processing (NLP) [11]. Sentiment analysis
enables the analysis of opinions and emotions related to a specific service [12].
In addition, it is related to social networks or mobile instant messaging applications,
which serve as a source of data to be analyzed and from which information can
be extracted [13]. Therefore, it is a useful tool for identifying the emotions of the
students during class sessions [14]. WhatsApp is an instant messaging application
that enables synchronous or asynchronous communication between users [15].
In addition, it is a platform where students can freely express their opinions about
their satisfaction with the services provided by the university [16]. Through this
application, opinions can be exchanged in various formats, including texts, images,
videos, and voice [17].

Based on the indicated information, this research aims to utilize voice analytics
to identify the factors contributing to a lower level of student satisfaction with teach-
ing performance using WhatsApp audio messaging. Methodologically, the study
adopts a quantitative approach with an exploratory scope and a non-experimental
design. This is because the study does not involve manipulating the variable under
investigation. Therefore, the research questions formulated for this study are
as follows:

e RQ1: What are the percentages of satisfaction for each factor analyzed in teacher
performance using voice analytics?

e RQ2: What is the teacher performance factor with the lowest level of satisfaction,
as identified through voice analytics?

2  CONCEPTUAL FRAMEWORK

Voice analytics is a form of voice signal processing that extracts and analyzes
voice data in order to deliver useful information [18]. The importance of customer
feedback in organizations lies in its ability to enhance decision-making by acquiring
knowledge about the customers’ opinions on the products or services offered [19].
In the educational field, it contributes to providing feedback on academic services by
extracting positive, negative, and neutral feelings from voice messages of students
stored in various mobile applications [20]. Voicemail sentiment analysis is a data
mining technique that determines people’s emotions from their voicemail [21].
It utilizes an automatic learning algorithm to identify patterns in voice messages to
classify people’s feelings [22].
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Student satisfaction is defined as the various aspects (academic, administrative,
and others) that arise from the academic experiences of students, both within and
outside the university [23]. When these aspects are addressed promptly, they make a
significant contribution to the quality of education [24]. In addition, it helps students
improve their academic performance, critical thinking skills, and understanding of
the topics [25].

3  METHODOLOGY
3.1 Approach, scope, and research design

In this study, a quantitative approach was used to identify the satisfaction of
students with teaching performance. It was done by assigning weights to the emo-
tions expressed in each voice message generated by the students. The scope of the
research is exploratory. This is because it aims to understand and identify the factors
that influence student satisfaction with teacher performance using WhatsApp voice
analysis. The research design used is non-experimental because the study popula-
tion was not manipulated. It is a cross-sectional study because the opinions of the
students, represented by voice messaging in the WhatsApp mobile application, were
collected during a single period of time—the last week of class for the automatic
process control course in the 2022-11 academic semester.

Regarding the data collection instrument, the questionnaire validated in [26] was
used, which was suitable for the purpose of the investigation. This questionnaire
contains five open questions, which are shown in Table 1.

Table 1. Questionnaire of open answers through voice messages in the WhatsApp mobile application
N° Factors Questions

1 Planning What aspects of teaching performance demonstrate
that you strategically plan your activities to ensure

that students acquire the competencies established

in the subject?

2 Didactic Strategies What didactic strategies does the teacher use during class
sessions to help students acquire relevant knowledge,
skills, and attitudes in the subject?

3 Communication What aspects related to teacher communication contribute
to creating a conducive environment for student learning?

4 Class Administration What aspects of the teacher demonstrate that he
effectively manages his class session and how do they
contribute to student learning?

5 Professional and Personal Traits | What personality attributes or attitudes did the teacher
demonstrate as a professional to interact with the students
during the class session?

3.2 Data processing method

Figure 1 illustrates the data processing method, which involves collecting
voice data from 33 students regarding their opinions on various factors related to
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teacher performance. The messages were stored in a Python software database.
Then we proceeded to the application of voice analytics, which consisted of three
stages: the first stage consisted of the adaptation and pre-processing of messages
from voice format to text format. Then, in the second stage, data processing was
carried out. This involved extracting the sentiments expressed in each response
from the students who completed the questionnaire. Each answer was assigned a
numerical value on a scale ranging from -1 to 1. In the third stage, the responses of
the students were categorized according to their polarity. Responses with a negative
level of feeling were labeled as “dissatisfied,” responses with positive level of feeling
were labeled as “satisfied,” and responses with a neutral feeling of 0 were labeled as
“neutral.” Finally, we proceeded to identify the factor with the lowest level of teacher
performance.

Data inputs in voice format Mobile with Voice analytics
voice messaging

- ——— - —————
U R gy

Data pre-processing

4

Data processing

4

Feeling polarity
-1 0 1

Voice mail
database

e

e
e
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Student opinion regarding
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[ Y ————

- e e .
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Factor with the :
lowest level of :
satisfaction F

Fig. 1. Method used for data processing

4  RESULT AND DISCUSSION
4.1 Results of the sentiment analysis

Figure 2 shows the results of applying voice analytics to each student response
and analyzing each factor. It is important to specify that, as indicated in the
method used for data processing, the collected data is in voice format. Therefore,
it was converted to text format through preprocessing. These texts can be viewed
in Figure 2, which simplifies the transformation results by only showing the
first five responses of each student. In addition, as part of the results of process-
ing textual data, the quantitative value contained in each student’s response is
displayed. Based on these results, each weighted sentiment can be categorized,
and the teacher performance factor with the lowest level of satisfaction can be
identified.
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Fig. 2. Weighting of the feelings expressed in the students’ responses through factor analysis

Figure 3 shows the percentage distribution of the polarity of feelings analyzed
by factor. It is possible to identify that out of the five factors under study, the one
with the lowest level of positive polarity is factor 4, or “class session administration,”
with a percentage of 57.58%. This is followed by factor 3, or “communication,” with
a percentage of 90.91%. In addition, the factor that exhibits a higher percentage of
positive polarity is factor 1, also known as the “planning” factor. The “professional
and personal characteristics” factor also demonstrates a high percentage of positive
polarity, both scoring 96.97%.

93.94%
90.91%
6.06%
% 3.03% 3.03% 3.03%
Factor 2 Factor 3 Factor 4 Factor §

® Positive sentiment  ®Negative sentiment = Neutral sentiment

Fig. 3. Percentage distribution of feelings analyzed by factor
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4.2 Discussion

In relation to the factors that contribute to lower levels of satisfaction in teach-
ing performance in the context of virtual teaching, it was found that out of the five
factors analyzed in this study, the factor “class session administration” had a satis-
faction rate of 57.58% among students, making it the only factor with a high level
of dissatisfaction. In this regard, in [27], it was concluded that the level of student
satisfaction with respect to teaching performance is 57.27% in the context of virtual
teaching during the COVID-19 pandemic. Although this cited research only used a
single question on teacher performance, sentiment analysis was able to extract fac-
tors that influence teacher performance, one of which is the “tools used as part of
teaching didactic strategies.” It should be noted that, although there is a coincidence
in the percentage of satisfied students with respect to teaching performance, the
means used to collect data in this research was the WhatsApp mobile application
through its voice messaging, while in the research being referred to, the Twitter
mobile application was used through its text messaging.

This performance and this research demonstrate the feasibility of using the
WhatsApp mobile application to collect data on teaching performance and gener-
ate knowledge for decision-making by authorities or university directors. The data
is based on students’ opinions regarding their satisfaction and level of expectation
achieved in the context of virtual teaching. In this regard, [28] affirms that the use of
the WhatsApp mobile application contributes significantly to closing gaps in terms
of improving learning in the context of virtual teaching. Through this technological
tool, authorities can apply corrections or provide feedback measures to enhance the
academic service offered. In the same line of thought, [29] and [30] point out that
the use of text messaging through the WhatsApp mobile application is beneficial
for communication between students and teachers. It serves not only as a means of
information, but also as a tool for organizing and actively participating in academic
or research projects, thereby promoting teamwork.

5 CONCLUSION

Based on the results obtained from the factor of the lowest level of student satis-
faction regarding teaching performance, it is concluded that the university author-
ities should implement supervision and monitoring strategies to ensure the specific
execution of class session plans. This includes using evaluation rubrics to assess
teacher performance in terms of compliance with class session plans. For exam-
ple, it is important to determine if teachers start and finish their class sessions at
pre-established hours, as well as if they focus on the development of topics defined
in the syllabus and not on unrelated academic content.

Thus, it is also concluded that, in addition to using rubrics to evaluate teaching
performance in accordance with class session plans, authorities must also imple-
ment regulations or policies that support the use of voice analytics through mobile
applications. One example of such an application is WhatsApp, which can provide
insights from students as direct participants in the teaching process.

6  ACKNOWLEDGMENT

Thanks and recognition to the “Universidad Nacional Tecnolégica de Lima Sur.”

International Journal of Emerging Technologies in Learning (iJET) iJET [Vol. 18 No. 21 (2023)


https://online-journals.org/index.php/i-jet

iJET ' Vol. 18 No. 21 (2023)

7

(1]

(2]

(10]

(11]

(12]

(13]

(14]

Voice Analytics for the Identification of University Student Satisfaction, from WhatsApp Audio Messaging

REFERENCES

E. M. R. Vidal, “Quality of service and student satisfaction in students of a higher edu-
cation specialty, year 2019,” M. S. thesis, Cesar Vallejo University, Lima, 2020. https://
repositorio.ucv.edu.pe/handle/20.500.12692/43502

L. A. C. Sanchez and S. M. C. Catagha, “Virtual education implemented during the
COVID-19 pandemic and the right to higher education,” Legal Review Criticism and Law,
vol. 2, no. 3, pp. 44-56, 2021. https://doi.org/10.29166/cyd.v2i3.3188

O. Chamorro-Atalaya, S. Olivares-Zegarra, N. Alvarado-Bravo, S. Trujillo-Perez,
A. Torres-Quiroz, F. Aldana-Trejo, and V. Villanueva-Acosta, “Virtualization of teach-
ing and learning of engineering students and its impact on self-perception of attitude
acquisition, in the context of COVID-19,” International Journal of Emerging Technologies in
Learning (i/ET), vol. 16,no. 16, pp. 242-250, 2021. https://doi.org/10.3991/ijetv16i16.23245
J. Huanca-Arohuanca, F. Supo-Condori, R. S. Leon, and L. A. S. Quispe, “Social issues
in virtual higher education during pandemic’s time in Peru,” Educational Innovations,
vol. 22, no. Especial, pp. 115-128, 2020. https://doi.org/10.22458/iev22iEspecial.3218

C. G. M. Zelaya and A. D. P. Navarro, “Quality of university educational service and stu-
dent satisfaction of the higher distance education program of the Universidad Peruana
Unioén, in Lima, Juliaca and Tarapoto, 2017,” B. S. thesis, Peruvian Union University,
Lima, 2020. https://repositorio.upeu.edu.pe/handle/20.500.12840/3530

E. E. Hervis, “The performance of teachers as a factor associated with educational
quality in Latin America,” Journal Education, vol. 42, no. 2, pp. 1-15, 2018. https://doi.
org/10.15517/revedu.v42i2.27033

E. Ferndndez-Mdarquez, ]. ]J. Leiva-Olivencia, and E. Lopez-Meneses, “Digital compe-
tences in higher education professors,” Digital Journal of Research in University Teaching,
vol. 12, no. 1, pp. 213-231, 2017. https://doi.org/10.19083/ridu.12.558

M. E. A. Garcia and E. Y. C. Sciolli, “The feedback of the evaluation and its contribution to
the university student satisfaction from the perception of the students of the postgradu-
ate school of a private university of lima, 2020-II,” M. S. thesis, Technological University
of Peru, Lima, 2022. https://repositorio.utp.edu.pe/handle/20.500.12867/5383

L. A. O. Lopez, “Performance evaluation as a strategic factor for the academic perfor-
mance of university teachers,” Scientific Magazine, vol. 5, no. 15, pp. 336-349, 2020.
https://doi.org/10.29394/Scientific.issn.2542-2987.2020.5.15.17.336-349

S.P.C. Landinez and P. E. C. Rodriguez, “Analysis of feelings, a tool to assess the student’s
attitude towards a course,” in Proceedings International Meeting on Engineering Education
ACOFI 2019, 2019, pp. 1-8. https://doi.org/10.26507/ponencia.141

H. Mustafidah, S. Suwarsito, and T. Pinandita, “Natural language processing for mapping
exam questions to the cognitive process dimension,” International Journal of Emerging
Technologies in Learning ({JET), vol. 17, no. 13, pp. 4-16, 2022. https://doi.org/10.3991/
ijetv17i13.29095

C. Henriquez, F. Pla, L. F. Hurtado, and ]. Guzman, “Aspect-based sentiment analysis
using ontologies and machine learning,” Natural Language Processing, no. 59, pp. 49-56,
2017. https://rua.ua.es/dspace/bitstream/10045/69091/1/PLN_59_05.pdf

T. Baviera, “Techniques for sentiment analysis in Twitter: Supervised learning and
sentistrength,” Journal DIGITS, vol. 1, no. 3, pp. 33-50, 2017. https://revistadigitos.com/
index.php/digitos/article/view/74

Y. A. C. Montoya, D. Morén, and S. A. G. Cornejo, “Analysis of the emotional intelligence
of university students in the classroom,” Refereed Scientific Journal of the Mente Clara
Foundation, vol. 7, pp. 1-31, 2022. https://doi.org/10.32351/rcav7.267

International Journal of Emerging Technologies in Learning (iJET)


https://online-journals.org/index.php/i-jet
https://repositorio.ucv.edu.pe/handle/20.500.12692/43502
https://repositorio.ucv.edu.pe/handle/20.500.12692/43502
https://doi.org/10.29166/cyd.v2i3.3188
https://doi.org/10.3991/ijet.v16i16.23245
https://doi.org/10.22458/ie.v22iEspecial.3218
https://repositorio.upeu.edu.pe/handle/20.500.12840/3530
https://doi.org/10.15517/revedu.v42i2.27033
https://doi.org/10.15517/revedu.v42i2.27033
https://doi.org/10.19083/ridu.12.558
https://repositorio.utp.edu.pe/handle/20.500.12867/5383
https://doi.org/10.29394/Scientific.issn.2542-2987.2020.5.15.17.336-349
https://doi.org/10.26507/ponencia.141
https://doi.org/10.3991/ijet.v17i13.29095
https://doi.org/10.3991/ijet.v17i13.29095
https://rua.ua.es/dspace/bitstream/10045/69091/1/PLN_59_05.pdf
https://revistadigitos.com/index.php/digitos/article/view/74
https://revistadigitos.com/index.php/digitos/article/view/74
https://doi.org/10.32351/rca.v7.267

Chamorro-Atalaya et al.

[15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

[23]

[24]

[25]

(26]

(27]

D. R. Valerio, “Beyond instant messaging: WhatsApp as a mediation and support tool in
the teaching of library science,” Information, Culture and Society, vol. 42, pp. 107-126,
2020. https://doi.org/10.34096/ics.i42.7391

M. 1. E. Espinoza, F. A. L. Diaz, E. N. R. Mallma, and J. C. L. Huanca, “Interpersonal relation-
ships and the perception of the educational quality of the students of the tenth cycle of the
faculty of law of an Ica university, during the period 2021-11,” M. S. thesis, Technological
University of Peru, Lima, 2022. https://repositorio.utp.edu.pe/handle/20.500.12867/5670
A. R. P. G. Tavares, A. P. T. Sobral, and L. J. Motta, “Use of the application WhatsApp
by dental students from Sao Paulo, Brazil,” Cuban Journal of Information on Health
Sciences, vol. 27, no. 4, pp. 503-514, 2016. http://scielo.sld.cu/scielo.php?script=sci_
arttext&pid=52307-21132016000400007

S. Wills, P. Uys, C. V. Heerden, and E. Barnard, “Language modeling for speech analytics
in under-resourced languages,” in Proceedings the Annual Conference of the International
Speech Communication Association (INTERSPEECH), 2020, pp. 4941-4945. https://doi.
org/10.21437/Interspeech.2020-1586

A. Gonzalez-Docasal et al., “Nalytics: Natural speech and text analytics,” Natural Language
Processing, no. 65, pp. 119-122, 2020. https://doi.org/10.26342/2020-65-17

A. Ahmad, M. Abubakar, and A. O. Olowojebutu, “Sentiment analysis and classification
of asuu WhatsApp group post using data mining,” Journal of Conflict Resolution and
Social Issues, vol. 1, no. 2, pp. 17-26, 2021. http://journal.fudutsinma.edu.ng/index.php/
JCORSI/article/view/1820

T. Kourkounakis, “Toward smart classrooms: Automated detection of speech ana-
lytics and disfluency with deep learning,” M. S. thesis, Queen’s University, Kingston,
Ontario, 2020.

R. L. Rosa, G. M. Schwartz, W. V. Ruggiero, and D. Z. Rodriguez, “A knowledge-based
recommendation system that includes sentiment analysis and deep learning,” IEEE
Transactions on Industrial Informatics, vol. 15, no. 4, pp. 2124-2135, 2019. https://doi.
org/10.1109/T11.2018.2867174

S. 0. Romero, “Student satisfaction as a relevant indicator of quality in the master’s
degree programs in education at UNMSM,” M. S. thesis, National University of San
Marcos, Lima, 2022. https://cybertesis.unmsm.edu.pe/handle/20.500.12672/18447

C. A. O. Carcelen, “Impact of virtual education on student satisfaction of aspiring nursing
assistants in an institute 2021,” B. S. thesis, Cesar Vallejo University, Lima, 2021. https://
repositorio.ucv.edu.pe/handle/20.500.12692/68978

B.1. Semprun, K. J. F. Villasmil, G. A. C. Garcia, J. S. U. Bracho, and X. F. O. Duefias, “Student
satisfaction in a biochemistry course: An assessment after implementing neurodidactic
strategies,” Journal Saint Gregory, vol. 1, no. 38, pp. 1-14, 2020. https://revista.sangrego-
rio.edu.ec/index.php/REVISTASANGREGORIO/article/view/1241

O. Chamorro-Atalaya, G. Morales-Romero, N. Trinidad-Loli, B. Caycho-Salas,
S. Gamarra-Mendoza, and C. Leén-Velarde, “Evaluation of teaching performance in
the virtual teaching-learning environment, from the perspective of the students of
the professional school of mechanical engineering,” International Journal of Emerging
Technologies in Learning (ifET), vol. 16, no. 15, pp. 244-252, 2021. https://doi.org/10.3991/
ijetv16i15.23091

O. Chamorro-Atalaya, D. Arce-Santillan, G. Morales-Romero, P. Ramos-Salazar,
C. Ledn-Velarde, E. Auqui-Ramos, and M. Levano-Stella, “Sentiment analysis through
twitter as a mechanism for assessing university satisfaction,” Indonesian Journal of
Electrical Engineering and Computer Science, vol. 28, no. 1, pp. 430-440, 2022. https://doi.
org/10.11591/ijeecs.v28.11.pp430-440

International Journal of Emerging Technologies in Learning (iJET) iJET | Vol. 18 No. 21 (2023)


https://online-journals.org/index.php/i-jet
https://doi.org/10.34096/ics.i42.7391
https://repositorio.utp.edu.pe/handle/20.500.12867/5670
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132016000400007
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132016000400007
https://doi.org/10.21437/Interspeech.2020-1586
https://doi.org/10.21437/Interspeech.2020-1586
https://doi.org/10.26342/2020-65-17
http://journal.fudutsinma.edu.ng/index.php/JCORSI/article/view/1820
http://journal.fudutsinma.edu.ng/index.php/JCORSI/article/view/1820
https://doi.org/10.1109/TII.2018.2867174
https://doi.org/10.1109/TII.2018.2867174
https://cybertesis.unmsm.edu.pe/handle/20.500.12672/18447
https://repositorio.ucv.edu.pe/handle/20.500.12692/68978
https://repositorio.ucv.edu.pe/handle/20.500.12692/68978
https://revista.sangregorio.edu.ec/index.php/REVISTASANGREGORIO/article/view/1241
https://revista.sangregorio.edu.ec/index.php/REVISTASANGREGORIO/article/view/1241
https://doi.org/10.3991/ijet.v16i15.23091
https://doi.org/10.3991/ijet.v16i15.23091
https://doi.org/10.11591/ijeecs.v28.i1.pp430-440
https://doi.org/10.11591/ijeecs.v28.i1.pp430-440

iJET ' Vol. 18 No. 21 (2023)

Voice Analytics for the Identification of University Student Satisfaction, from WhatsApp Audio Messaging

[28] B. Afful and R. Akrong, “WhatsApp and academic performance among undergraduate
students in Ghana: Evidence from the University of Cape Coast,” Journal of Education for
Business, vol. 95, no. 5, pp. 288-296, 2020. https://doi.org/10.1080/08832323.2019.1644276

[29] M.Umair, A. Hakim, A. Hussain, and S. Naseem, “Sentiment analysis of students’ feedback
before and after COVID-19 pandemic,” International Journal on Emerging Technologies,
vol. 12, no. 2, pp. 177-182, 2021.

[30] N.A. Guifiez-Cabrera, and K. Mansilla-Obando, “WhatsApp Web for academic purposes
in times of COVID-19,” Apertura, vol. 13, no. 2, pp. 54-69, 2021. https://doi.org/10.32870/
Apv13n2.2084

8 AUTHORS

Omar Chamorro-Atalaya is a Research Professor at the Faculty of Engineering
and Management of the National Technological University of Lima Sur (UNTELS),
Lima, Peru (E-mail: ochamorro@untels.edu.pe).

Max Quispe-Aguilar is a Professor at the Professional School of Electronic
Engineering and Telecommunications of the National Technological University of
Lima Sur (UNTELS), Lima, Peru (E-mail: mquispe@untels.edu.pe).

Wilson Candia-Quispe is a Professor at the Technological University of the
Andes (UTEA), Cuzco, Peru (E-mail: wcandiag@utea.edu.pe).

Avid Roman-Gonzalez is a Research Professor at the Faculty of Engineering and
Management of the National Technological University of Lima Sur (UNTELS), Lima,
Peru (E-mail: aroman@untels.edu.pe).

Yreneo Cruz-Telada is a Professor at the Faculty of Health Sciences at the Norbert
Wiener University (UWiener), Lima, Peru (E-mail: yreneo.cruz@uwiener.edu.pe).

Raul Suarez-Bazalar is a Professor at the Faculty of Administrative Sciences of
the National University of Callao (UNAC), Lima, Peru (E-mail: rsuarezb@unac.edu.pe).

José Antonio Arévalo-Tuesta is a Research Professor at the Faculty of
Economic Sciences of the Federico Villarreal National University (UNFV), Lima, Peru
(E-mail: jarevalotu@unfv.edu.pe).

International Journal of Emerging Technologies in Learning (iJET)


https://online-journals.org/index.php/i-jet
https://doi.org/10.1080/08832323.2019.1644276
https://doi.org/10.32870/Ap.v13n2.2084
https://doi.org/10.32870/Ap.v13n2.2084
mailto:ochamorro@untels.edu.pe
mailto:mquispe@untels.edu.pe
mailto:wcandiaq@utea.edu.pe
mailto:aroman@untels.edu.pe
mailto:yreneo.cruz@uwiener.edu.pe
mailto:rsuarezb@unac.edu.pe
mailto:jarevalotu@unfv.edu.pe

