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Abstract. Faced with Covid-19, and the need to adapt to environments 
that guarantee continuity of educational service in the context of social 
distancing, many universities did not initially plan the mechanisms for 
adapting to the virtual modality adequately. Therefore, this period of 
transition to e-learning was characterised by a decrease in academic 
performance . This article reports on a study that focused on determining 
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whether the transition from a classroom to a virtual teaching–learning 
model had an effect or influence on the academic performance of 
university students in mechanical and electrical engineering at a public 
university in Peru during the period 2018 to 2021. The purpose of the 
study was to ensure the quality of the education system in the face of the 
implementation of a hybrid mode of teaching. Methodologically, a 
descriptive type of investigation and longitudinal non-experimental 
design were undertaken. The research methodology followed a 
hypothetical-deductive approach. The number of participants was 157 
and a registration form was used to collect data on the indicators that 
made up the academic performance variable. The results reveal that the 
switch to a virtual teaching–learning modality significantly influenced 
the academic performance of the students. Student’s t-test found a 
significance equal to 0.000. Passing grades were achieved by 98.57% of 
students under the virtual teaching–learning modality, compared to 
68.4% under classroom learning. 

  
Keywords: academic performance; university engineering students; 
distance education; public university 

 
 

1. Introduction  
With the purpose of guaranteeing continuity of university academic programs 
during the time of the Covid-19 pandemic, many Latin American countries 
evolved to a teaching–learning modality that uses virtual environments 
(Alvarado-Andino et al., 2021). Gervacio and Castillo (2021) describe virtual 
learning as taking place in an environment that is supported by technological 
means, to achieve synchronous or asynchronous education. However, Contreras-
Colmenteres and Garcés-Díaz (2019) conclude that virtual environments for 
distance education at many public universities are limited by a lack of training, 
development of technological skills, and infrastructure. Consequently, it may be 
inferred that, although, virtual environments had experienced evolution before 
the pandemic, when the pandemic struck, their use and implementation required 
accelerated development and, in most cases in the public sector, virtual 
environments were implemented without planning (Ranjan et al., 2021; Taborda 
& López, 2020). 

In this context of virtual education, questions arose from higher education in Latin 
America and the Caribbean about the efficiency and effectiveness of the virtual 
modality, despite it being the only alternative available to continue education 
during the state of emergency caused by Covid-19. The research carried out by 
Gervacio and Castillo (2021) maintains that efficient implementation of virtual 
environments requires not only the support of the education platform, which is 
specific to each institution, but also other tools, such as software simulation, 
design and analysis. However, Chee et al. (2022) argue that, in distance education, 
there are many factors that do not support the teaching–learning process, these 
factors are related to a lack of technological resources and connectivity, which 
generate difficulties for students and, therefore, affect their academic performance 
(Pérez -Lopez et al., 2021; Sánchez-Almeida et al., 2021). 



368 

 

http://ijlter.org/index.php/ijlter 

The academic performance of students is an aspect that must be taken into account 
during the teaching-learning process, regardless of whether knowledge is 
provided face to face or through a virtual modality (Medina et al., 2021). Higuera 
and Rivera (2021) point out that the academic performance of university students 
is an essential factor in addressing the issue of the quality of higher education, 
because performance is an indicator of the education reality. Although it is true 
that virtual education has promising possibilities, it is important to determine 
whether the results of this teaching–learning modality are comparable to the 
results achieved before the health-related state of emergency, under the classroom 
education modality (Gonzales & Evaristo, 2021).  
 
Today, in an attempt to ensure the continuity and resilience of the education 
system in the face of possible new health crises, similar to that of Covid-19, many 
education institutions see the implementation of a hybrid teaching modality as a 
great opportunity (Carranza et al., 2021; Engel & Coll, 2021; Ríos, 2021). Hybrid 
teaching is a combination of classroom teaching and virtual teaching, which 
emphasizes individual and cooperative student learning (Liang, 2021; Prince, 
2021). In this regard, Palma-Orozco et al. (2022) point out that, in the face of the 
new normal, many universities are implementing a hybrid teaching model; 
however, for these models to contribute to the acquisition of skills and abilities 
that are reflected in the academic performance of students, they must have a 
number of  fundamental components, one of which is that the pedagogical model 
must encourage the autonomy of students.  
 
When we focus on the local level, the progressive implementation of hybrid 
education in Peru presents challenges that increasingly demand not only quality 
education, but an update of approaches, methods, infrastructure and tools, and, 
above all, a change in the attitudes of the protagonists of the teaching–learning 
process. During the first two years of the Covid-19 pandemic (2020–2021), 
learning at institutions in Peru was carried out in the virtual modality, which 
revealed that, in the public sector, there was a lack of infrastructure, and both 
students and teachers experienced difficulties accessing the internet. This may 
explain why very few universities had presented lectures in virtual mode before 
the pandemic – those that had, were institutions in the private sector (Criollo-
Hidalgo et al., 2021). 
 
While it is true that problems will always be present in both teaching–learning 
modalities (virtual and classroom), the aim of this research was to identify 
relevant aspects that could lead to the implementation of improvement actions for 
the hybrid modality in the future. The objective of this article was to determine if 
the transition from a classroom to a virtual teaching–learning model generated 
any effect or had an influence on the academic performance of university students 
in mechanical and electrical engineering at a public university in Peru during the 
period 2018 to 2021. The objective of the research is related to the following 
question: Does the transition from classroom to a virtual teaching–learning 
modality significantly influence the academic performance of mechanical and 
electrical engineering students?  
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2. Literature Review 
Regarding the literature review, we start from the premise, as stated by Pérez-
López et al. (2021), that distance education implies the planning and design of 
online teaching and learning experiences. However, the speed at which higher 
education institutions had to close classrooms left no room to manoeuvre in 
transitioning to distance education, hence, the concept of emergency remote 
teaching arose. In general, distance education is a teaching–learning process that 
requires the use of technologies (Ramírez-Hernández et al., 2020). As various 
studies show, one of the central elements of online education is the interaction 
between the student and the teacher (Francescucci & Rohani, 2018), during which 
not only the quantity, but also the quality of the interaction is important. 
However, the assessment of distance education is explained by the perceived 
relationship between the virtual methodology and the academic performance of 
students, which, in some cases, is affected by teachers' failure to adapt to the 
personal and academic circumstances of students (Pérez-López et al., 2021). 
 
Studies, such as that by Peña-Estrada et al. (2020) on the influence of the teaching–
learning modality on academic performance, found that the flipped classroom 
method enabled students to improve their grades significantly. The results imply 
that this modality is more effective than traditional teaching methods. Regarding 
methods and models of teaching, Saavedra et al. (2022) point out that the inverted 
classroom generates a collaborative work environment in class, and encourages 
participatory and cooperative dynamics by means of ICT. Academic performance 
in distance education requires the support of ICT, and teachers and students are 
required to have a set of digital skills (Medina et al., 2021). Calvo et al. (2020) and 
Prata et al. (2020) agree that a virtual teaching–learning modality must be 
supported by methods, models, infrastructure, skills, and systems if it is to enable 
students at higher institutions to perform academically. 
 
Likewise, Santos et al. (2020) report on experiences of students studying for a 
Master’s in Education through differentiated application of teaching–learning 
strategies that use ICT. The group investigated the achievement of better 
performance (grades) and student satisfaction in terms of the teaching 
relationship and class experience. According to Martínez et al. (2020), if the 
strategy of using ICTs is linked to personal learning environments, it creates an 
environment that generates a dynamic and integrating synergy and combines the 
advantages of traditional education and virtual learning, in which the 
independence of the student is manifested increasingly through meaningful and 
collaborative learning in network environments. 

 

3. Methodology 
3.1. Type and research design 
The type of research is descriptive and used a quantitative approach, because the 
study focused on determining whether the transition from one teaching–learning 
model to another (from classroom learning to virtual) had an influence or 
generated any effect on the academic performance of mechanical and electrical 
engineering students. A hypothesis test was used to validate this influence. The 
research design was non-experimental and longitudinal, because data collected in 
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its natural form were analysed for different times (Hernandez et al., 2014) and, on 
each occasion, the academic performance was analysed through records of the 
students' historical notes in different academic semesters. 
 
Given what has been described, the research methodology followed a 
hypothetical–deductive approach, because it sought to confirm or reject a 
hypothesis. The hypothetical–deductive method consists of elaborating a 
hypothesis that would explain a phenomenon, and seeking the solution for the 
problems posed (Bernal, 2010). 
 
In the analysis of the results, the range of qualifications indicating academic 
performance comprised five levels – a criterion established by the higher 
education institution. Performance levels according to the grade point average 
(PG) were as follows: excellent performance (18 ≤PG≤ 20), very good performance 
(16 ≤PG< 18), good performance (14 ≤PG< 16), regular performance (11 ≤PG< 14) 
and poor performance (PG< 11). 
 
3.2. Study population 
The population comprised all students of the professional school of mechanical 
and electrical engineering who were enrolled for the subject of industrial 
automation at a public university in Peru, numbering 157 students in the academic 
years 2018–2021. The student numbers varied in each academic semester, 
according to the number of entrants into a professional career per year.  

 
3.3. Delimitation of the investigation 
Due to the nature of the investigation, students’ academic performance was 
investigated for the two years prior  to the declaration of the state of emergency 
(2018 and 2019), and for the two years in which lectures used the virtual modality 
(2020 and 2021). Therefore, data were collected from 2018 to 2021. This criterion 
was applied because there had already been two years of development of virtual 
lectures due to social distancing and, for the study to have temporal symmetry, 
data were collected two years prior to the start of the pandemic. Each academic 
year comprised two semesters or academic cycles, which was typical of the 
university, which differentiates semesters as either I or II. 
Regarding the population limitation, the study focused on all mechanical and 
electrical engineering students in the eighth cycle, and enrolled in the subject of 
industrial automation. A professional career in mechanical and electrical 
engineering is developed over 10 academic cycles; students take two cycles per 
year, so, they can complete the degree in five years. This group of students was 
selected after consideration of the records of historical notes, which indicated that 
this specialty subject had one of the lowest student performance averages for 
several consecutive years. In relation to the spatial limitation, the study was 
carried out at a public university in Peru, in the department of Lima. 
 
3.4. Data collection technique, instrument and reliability 
The technique used for data collection was documentary analysis. The data was 
obtained from secondary sources (records of notes), through a teaching 
management system, which stores historical grades for all semesters. The 
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instrument used was a registration form comprising four indicators (Id1: Average 
of qualification practices, Id2: Academic work, Id3: Midterm exam, and Id4: Final 
exam) that made up the academic performance variable. The registration form 
was completed with reference to the historical record of notes. 
 
The academic cycle lasted 16 weeks; the general average of the qualification 
practices (Id1) comprised four notes: students were evaluated through tests in 
weeks 4, 7, 12 and 15. Information on academic work (Id2) was obtained at the 
end of each cycle. This work is of a practical nature, prescribed by the teacher, and 
developed in group context. Data relating to the midterm exam (Id3) was taken in 
the eighth week of the academic cycle, and was provided by a test that evaluated 
the first part of the subject syllabus. The final exam (Id4) was taken in week 16 
and evaluated the second and last part of the syllabus. 
 
The reliability of the data was determined with the statistics software SPSS V25, 
using Cronbach's alpha coefficient, of which the value was found to be an 
acceptable 0.701 (Oviedo & Campo-Arias, 2005). After processing the data, we 
obtained the following results.  
 

4. Results 
Figure 1 shows the variation in academic performance with respect to the 
qualification practices indicator. This analysis was carried out for the period 2018 
to 2021, during which the from classroom learning (face-to-face) and virtual 
modality was being developed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Variation of student performance in relation to qualification practices (Id1) 

 
Figure 1 shows that, during virtual teaching–learning (2020-I and 2021-II), the 
averages of the qualifications of the practices were within the range considered to 
be good. A variation in academic performance can observed during classroom 
teaching–learning, from regular (12.11 in 2018-II), to poor (8.09 in 2019-I), to good 
(15.65 in 2019-II). In the classroom teaching–learning modality, only 67.51% of 
students achieved passing grades, while, in the virtual teaching–learning 
modality, the percentage of students who passed increased to 97.31%. 
 



372 

 

http://ijlter.org/index.php/ijlter 

Figure 2 shows the results of the variation of academic performance with respect 
to the academic work indicator, during the transition from the classroom to the 
virtual teaching modality. 

Figure 2: Variation of the performance of academic work (Id2) 

 

Figure 2 shows that, during virtual teaching-learning (2020-I and 2021-II), student 
grade averages for academic work improved from regular to very good, achieving 
an improvement of 12.26%. In the academic semester 2021-II, a very good average 
of 17.26 was obtained. Regarding the improvement of academic performance of 
students, during the classroom teaching–learning modality, 94.78% of students 
achieved passing grades, while in virtual teaching–learning, 98.39% of students 
passed; this is an improvement of 3.6%. During virtual teaching–learning (2021-
II), 65.22% of students scored grades in the range considered as excellent 
performance, while in the classroom teaching–learning modality(2019-I), only 
6.45% of students achieved excellent performance. 
 
Figure 3 shows the variation of academic performance with respect to the 
midterm exam indicator, during the classroom and the virtual teaching 
modalities. 
 

 

 

 

 

 

 

 

 

 

 

Figure 3: Variation of the performance in the midterm exam (Id3) 
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Figure 3 shows that, during virtual teaching–learning (2020-I and 2021-II), the 
averages of the midterm exam grades improved, from the good to the excellent 
range; in the academic semester 2021-II students achieved an average of excellent 
(18.2). In addition, an improvement in performance can observed compared to the 
grades obtained during classroom teaching–learning, when students’ grades were 
within the range of poor performance. Regarding the improvement of academic 
performance by students, it can be noted that, under the classroom teaching–
learning modality, only 73.08% of students had passing grades, while, under the 
virtual modality, the percentage increased to 100%. 
 
Figure 4 shows the variation of academic performance with respect to the final 
exam indicator for the classroom and virtual teaching-learning modalities. 

Figure 4: Variation of students’ performance in final exam (Id4) 

 

Figure 4 shows that, during virtual teaching–learning (2020-I and 2021-II), the 
averages of the final exam grades improved from the regular to the very good 
range; in the academic semester 2021-II a very good average of 16.15 was 
achieved. In addition, an improvement in academic performance can be observed, 
compared to the final exam grades obtained during classroom teaching–learning, 
when the averages varied from good in 2018-II (15.96), to poor in 2019-I (9.95) and 
good in 2019II (14.42). Regarding the improvement in academic performance of 
students, it can be noted that, during the classroom modality, only 76.04% of 
students achieved passing grades, while in virtual teaching–learning, the 
percentage increased to 98.39%. 
 
Overall, in the virtual teaching-learning modality, a passing academic 
performance of 98.57% was achieved, characterised by an average grade of 
between 16 and 17, which is higher than that obtained during classroom teaching–
learning, when it was 68.4%, which means a disapproving percentage of 31.6%, 
which is characterized by an average grade of lower than 10.5. 
 
Finally, the influence of the academic performance study variable between the 
classroom and virtual teaching–learning modalities was validated. The 
hypothesis test was carried out by means of Student’s t-test, using SPSS software. 
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As a first step of this test, the hypotheses were  formulated (H0: Null hypothesis 
and H1: Alternative or researcher hypothesis). 
 
H0: The change to the virtual teaching–learning modality did not significantly 
influence the academic performance of students of the industrial automation 
module. 
H1: The change to the virtual teaching-learning modality significantly influenced 
the academic performance of students of the industrial automation module. 
 
The level of significance was 0.05, and Student’s t-test was selected, because it met 
the quantitative variable criterion and there was only one study variable 
(academic performance). Table 1 shows the results obtained. 
 

Table 1: Student t-test for a simple (academic performance) 

 t gl Sig. (bilateral) 

Id1: Qualification practices 51.436 156 .000 

Id2: Academic work 63.635 156 .000 

Id3: Midterm exam 30.420 156 .000 

Id4: Final exam 45.298 156 .000 

 

According to Table 1, the p-value or Sig. (bilateral) is equal to 0.000 for the four 
indicators that make up the study variable (academic performance); consequently, 
the decision was made to reject the null hypothesis and accept the researcher 
hypothesis (H1), because the p-value is less than the established significance level 
of 0.05. This validates that the change to the virtual teaching–learning modality 
significantly influenced the academic performance of students of the industrial 
automation module.  
 
Regarding the indicators of Student’s t-test, the bilateral significance (p-value) 
shows the degree of compatibility between the proposed population value and 
the available sample information. In turn, the degree of freedom (df), is equal to 
the number of observations (157 participants) minus the number of relationships 
required between the observations (1); it is equal to 156, while the t value is the 
calculated difference represented in units of standard error. 

 

5. Discussion 
The results obtained indicate that, in the virtual teaching–learning modality, a 
passing academic performance of 98.57% was achieved, which is higher than that 
obtained during classroom teaching–learning, when it was 68.4%. This finding is 
similar to that obtained by Santos et al. (2020), who conclude that using the virtual 
modality for teaching–learning lead to an academic performance of 69.5%, which 
is reflected in a high pass rate, while in the classroom modality resulted in 
academic performance of 45.8%. Similarly, the results of a study by Sánchez-
Almeida et al. (2021) reveals that university students who entered the remedial 
course through the virtual modality achieved significantly higher academic 
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performance than students who learnt through classroom teaching. Medina et al. 
(2021) compared the effectiveness of three online courses with the same courses 
presented in classroom format, and found the grades of students of the virtual 
modality to be higher. 
 
In relation to what was estimated through Student’s t-test, which validated that 
the change to the virtual teaching-learning modality significantly influenced the 
academic performance of students, it can be indicated that the study carried out 
by Martínez et al. (2020) had a similar result. These authors conclude that there is 
a significant difference between the learning of students in a virtual modality and 
a classroom modality, with students in the virtual mode obtaining outstanding 
achievements. Likewise, Pérez-López et al. (2021) validated a hypothesis that 
virtual education is a means to improve both skills and learning in university 
students. Sánchez-Almeida et al. (2021) conclude that there was an improvement 
in academic performance, which demonstrates, through a hypothesis test, that 
switching to the virtual teaching–learning modality as necessitated by the Covid-
19 pandemic, had a positive influence on the academic performance of students. 
Carranza et al. (2021) carried out a study to determine the influence of virtual 
teaching on the learning of students. Through a mean difference hypothesis test 
for samples that were related, and with a 95% probability, they established that, 
with the application of virtual teaching, student learning improved. 
 
These results, however, differ from what was obtained by Gonzales and Evaristo 
(2021). They conclude that, when considering final average achievement, no 
significant statistical differences could be observed. Their results relate to others, 
that indicate that the modality, in itself, is not a determining factor in academic 
performance. Regarding the improvement in academic performance observed 
during virtual teaching–learning, it is necessary to indicate that, although there 
was a significant impact on grades, the results show that the most relevant effect 
occurred in the academic semester 2021-II, that is, the year when the change to the 
virtual teaching–learning modality was effected. Therefore, in the 2020-I semester, 
some indicators – qualified practices and academic work – showed a lower grade 
average than in the previous semester (2019-II), when the teaching–learning 
modality was face to face. This finding can be explained by the adaptation to the 
virtual modality just having taken place, in terms of policies and infrastructure, in 
semester 2020I, which could have influenced academic qualifications and 
socioeconomic, institutional and family factors related to the health emergency 
caused by Covid-19. As noted by Chee et al. (2022), there were many problems 
related to student performance during virtual learning, many of which were due 
to the pandemic affecting the emotional wellbeing of students. 
 

6. Conclusion  
The results obtained by this study indicate that, in a virtual teaching–learning 
modality, a satisfactory academic performance was achieved, which was better 
than that achieved under classroom learning. Likewise, Student’s t-test, with a 
significance equal to 0.000, validated the hypothesis that the change to a virtual 
teaching–learning modality significantly and positively influenced the academic 
performance of students. In the study, this validation is reflected in the difference 
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between students’ academic performance under the virtual and classroom 
modalities. Therefore, it is concluded that the change to a hybrid teaching–
learning modality as an educational strategy will favour better learning and 
improve academic performance, therefore, its adaptation must be carried out 
progressively. 
 
Although a positive improvement in academic performance was achieved under 
the virtual teaching–learning modality, it is important to know whether students 
really acquired more knowledge and/or better professional skills in this period. 
In addition, because the classroom teaching–learning situation presents the means 
to answer this question, teachers and institutional authorities will be in a position 
to take corresponding improvement actions. At the same time, it is important to 
point out that the development of digital skills of students and teachers is of the 
utmost importance. ICT is not only a virtual education tool, so teachers need to be 
aware of their responsibility as guides of students' learning. To this end, they must 
be trained and updated and acquire more knowledge, so that they can respond in 
the most appropriate way to the needs of the students, and generate a motivating 
environment. The first challenge is to recognise the need for training and 
updating, and the second is to dare to innovate, in order to achieve the educational 
transformation so long awaited by students in Peruvian public sector educational 
institutions. 
 

7. References  
Alvarado-Andino, P. W., Navarrete-Mendieta, G. C., Proveda-Burgos G. H., & Bravo-

Santos, A. M. (2021). El Desempeño Académico en Tiempos de Covid-19: 
Educación Virtual en la UG [Academic performance in the times of Covid-19: 
Virtual education at UG]. Pole of Knowledge, 6(12), 488–501. 
http://dx.doi.org/10.23857/pc.v6i12.3386       

Bernal, C. A. (2010). Metodología de la Investigación (3eraed.) [Investigation methodology].  
Pearson.  

Calvo, S. T., Cervi, L., Tusa, F., & Parola, A. (2020). Educación en tiempos de 
pandemiareflexiones de alumnos y profesores sobre la enseñanza virtual 
universitaria en España, Italia y Ecuador [Education during a pandemic: 
Reflections of students and teachers on virtual university teaching in Spain, Italy 
and Ecuador]. Latin Journal of Social Communication, 78, 1–21. 
https://dialnet.unirioja.es/servlet/articulo?codigo=7625686 

Carranza, M. C. V., Vega, Q. D. E., & Benito, M. B. M. (2021). La Educación Híbrida: como 
sistema educativo y medio de educación alternativa, en las IES del Ecuador 
[Hybrid education: as an education system and means of alternative education in 
the IES of Ecuador]. Journal of Science and Research, 6(3), 226–239. 
https://revistas.utb.edu.ec/index.php/sr/article/view/1227/872  

Chee, K. L., Tan, K. H., & Nur-Ehsan, M. S. (2022). The impact of Stephen Covey’s 7 Habits 
on Students’ Academic Performance during the COVID-19 pandemic. International 
Journal of Learning, Teaching and Educational Research, 21(1), 109–126. 
https://doi.org/10.26803/ijlter.21.1.7  

Contreras-Colmenares, A. F., & Garcés-Díaz, L. M. (2019). Ambientes Virtuales de 
Aprendizaje: dificultades de uso en los estudiantes de cuarto grado de Primaria 
[Virtual environments of learning: difficulties of use in fourth grade primary 
students]. Prospective Journal of Social Work and Social Intervention, 27, 215–240. 
https://doi.org/10.25100/prts.v0i27.7273  

https://revistas.utb.edu.ec/index.php/sr/article/view/1227
https://revistas.utb.edu.ec/index.php/sr/article/view/1227


377 

 

http://ijlter.org/index.php/ijlter 

Criollo-Hidaldo, V., Calderón-Vargas, A. E., & Tuesta-Panduro, J. A. (2021). Rol del 
Perúfrente a la educación virtual y nuevos desafíos por la pandemia Covid-19 
[Peru's role regarding virtual education and new challenges posed by the Covid-

19 pandemic]. Teacher and Society, 18(3), 1105–1119. 

https://maestroysociedad.uo.edu.cu/index.php/MyS/article/view/5397   
Engel, A., & Coll, C. (2021). Entornos híbridos de enseñanza y aprendizaje para promover 

la personalización del aprendizaje [Hybrid learning environments to promote 
personalized learning]. Ibero-American Journal of Distance Education, 25(1), 225–242.  
https://doi.org/10.5944/ried.25.1.31489  

Francescucci, A., & Rohani, L. (2018). Exclusively synchronous online (VIRI) learning: The 
impact on student performance and engagement outcomes. Journal of Marketing 
Education, 41(1), 60–69. https://doi.org/10.1177/0273475318818864  

Gervacio, H., & Castillo, B. (2021). Impactos de la pandemia Covid-19 en el rendimiento 
académico universitario durante la transición a la educación virtual [Impacts of 
the Covid-19 pandemic on university academic performance during the transition 
to virtual education]. Pedagogical Journal, 23, 1–29. 
https://doi.org/10.22196/rp.v22i0.6153  

Gonzales, L. E., & Evaristo, C.I. (2021). Rendimiento académico y deserción de estudiantes 
universitarios de un curso en modalidad virtual y presencial [Academic 
performance and dropout of university students from courses in virtual and 
classroom models].  Ibero-American Journal of Distance Education, 24(2), 189–199. 
https://doi.org/10.5944/ried.24.2.29103  

Hernandez, R., Fernandez, C., & Baptista, P. (2014). Metodología de la Investigación (6ta ed.) 
[Research methodology] McGraw-Hill.  

Higuera, Z. A., & Rivera, G. E. (2021). Academic performance in virtual learning 
environments during Covid-19 pandemic in higher education. Scielo preprints, 1, 
1-24. https://doi.org/10.1590/SciELOPreprints.2862  

Liang, J. (2021). Current state of art design educational in colleges and a new hybrid 
learning mode. International Journal of Emerging Technologies in Learning, 16(17), 
120–133. https://doi.org/10.3991/ijet.v16i17.25651  

Martínez, R. J. E., Torres, V. R. J., & Segobia, O. M. A. (2020). La educación virtual y su 
impacto en el rendimiento académico de los estudiantes universitarios [Virtual 
education and its impact on the academic performance of university students]. 
Research and Innovation Journal, 5, 472–483. 
https://revistas.utb.edu.ec/index.php/magazine/article/view/1135  

Medina, A. V. M., Tedes, M. F. E., & Jácome, C. L. E. (2021). La educación virtual y su 
incidencia en el rendimiento académico del Instituto Superior Tecnológico 
Vicente León [Virtual education and its impact on the academic performance of 
the Vicente Leon Higher Institute of Technology]. Academic and Scientific Journal 
VICTEC, 2(2), 27–39. 
https://server.istvicenteleon.edu.ec/victec/index.php/revista/article/view/13  

Oviedo, H. C., & Campo-Arias, A. (2005). Aproximación al uso del coeficiente alfa de 
Cronbach [Approach to the use of the alpha coefficient of Cronbach]. Colombian 
Journal of Psychiatry, 34(4), 572–580. 
http://www.scielo.org.co/pdf/rcp/v34n4/v34n4a09.pdf  

Palma-Orozco, G., Orozco-Álvarez, C., Rosas-Trigueros, J. L., & Palma-Orozco, R. (2022). 
Enseñanza y Aprendizaje en un Sistema Virtual e Híbrido del Laboratorio de 
Termodinámica a Nivel Superior en la UPIBI [Teaching and learning in a virtual and 
hybrid system of the thermodynamics laboratory at a higher level in the UPIBI]. 
CICIC 2022. https://dx.doi.org/10.54808/CICIC2022.01.98  

Peña-Estrada, C. C., Vaillant-Delis, M., Soler-Nariño, O., Bring-Pérez, Y., & Domínguez-
Ruiz, Y. (2020). Personas con Discapacidad y Aprendizaje Virtual: Retos para las 
TIC en Tiempos de Covid-19 [People with disabilities and virtual learning: 



378 

 

http://ijlter.org/index.php/ijlter 

Challenges for ICTs in the time of Covid-19]. Technological-Educational Journal 
Teachers 2.0, 9(2), 204–211. https://doi.org/10.37843/rted.v9i2.165  

Pérez-López, E., Vázquez, A. A., & Cambero, G. R. (2021). Educación a distancia en 
tiempos de COVID-19: Análisis desde la perspectiva de los estudiantes 
universitarios [Distance education during Covid-19: An analysis from the 
perspective of university students]. Ibero-American Journal of Distance Education, 
24(1), 331–342.  https://doi.org/10.5944/ried.24.1.27855  

Prata, D. N., Barbato, S., & González, M. F. (2020). Ambientes virtuales de aprendizaje y 
producción de identidad en la formación inicial docente [Virtual learning 
environments and identity production in initial teacher training]. Digital Education 
Review, 38, 23–41. https://revistes.ub.edu/index.php/der/article/view/27939  

Prince, T. A. C. (2021). Aulas híbridas: Escenarios para transformación educativa dentro 
de la nueva normalidad [Hybrid classrooms: Environment for educational 
transformation in the new normality]. Podium, 39, 103–120. 
https://doi.org/10.31095/podium.2021.39.7  

Ramírez-Hernández, M., Palma, E. C., & Alva, A. D. (2020). Estrategias de mediación 
tecnopedagógicas en los ambientes virtuales de aprendizaje [Techno-pedagogical 
mediation strategies in virtual learning environments]. Opening, 12(2), 132-149. 
http://www.udgvirtual.udg.mx/apertura/index.php/apertura/article/view/1
875 

Ranjan, R., López, J. L., Lal, K., Saxena, S., & Ranjan, S. (2021). Adopting a new hybrid 
force model: A survey during Covid-19 in Indian higher education. International 
Journal of Emerging Technologies in Learning, 16(16), 169–185. 
https://doi.org/10.3991/ijet.v16i16.23371   

Ríos, S. Y. Y. (2021). La enseñanza post pandemia: retos y tendencias de la educación 
híbrida [Post-pandemic teaching: challenges and trends in hybrid education]. Plus 
Economics Journal, 9(2), 107–112. 
http://pluseconomia.unachi.ac.pa/index.php/pluseconomia/article/view/504  

Saavedra, J. S. M. J., Saavedra, J. C. C., Medina, S. C., Sedamano, B. A., & Saavedra, J. D. I. 
(2022). Aulas híbridas: la nueva normalidad de la educación superior a partir del 
Covid-19 [Hybrid classrooms: Since Covid-19 the new normal for higher 
education]. College Notes Research Journal, 12(2), 162–178. 
https://doi.org/10.17162/au.v12i2.1044  

Sánchez-Almeida, T., Naranjo, D., & Reina, J. (2021). Analysis of the academic 
performance of students from a higher education institution in Ecuador, before 
and during pandemic. 4th International Conference on Learning, Innovation and 
Cooperation. CINAIC. https://doi.org/10.26754/CINAIC2021.0136  

Santos, M. A., Mella, Í., & Sotelino, A. (2020). Movilidad y TIC en aprendizaje-servicio: 
perspectivas para una sociedad global y tecnológica [Mobility and ICT in service-
learning: Perspectives for a global and technological society]. Ibero-American 
Journal of Distance Education, 23(1), 4–14. https://doi.org/10.5944/ried.23.1.24180  

Taborda, Y., & López, L. (2020). Pensamiento crítico: una emergencia en los ambientes 
virtuales de aprendizaje [Critical thinking: an emergency in virtual learning 
environments]. Innova Education Journal, 2(1), 60–77. 
https://doi.org/10.35622/j.rie.2020.01.004  


