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The objective of this study was to identify the results of the learning
management system (LMS) functionality, and its relationship in the
perception of electronic engineering students. The results serve as a basis for
continuous improvement for the higher institution, because these systems are
tools that have the purpose of improving the performance and retention of
the student in the virtual teaching-learning process. Initially, the reliability of
the data collected was determined using Cronbach's Alpha, obtaining a
consistency coefficient of 0.868. After processing the data in the SPSS
software, using the 5-level Likert scale, it was determined that the indicators
that present a better perception are related to the design and ease of
navigation. However, 21.4% do not fully agree with the functionality, due to
the technical problems presented when downloading the study material. The
effect generated by the optimal functionality of the LMS is 70.87%
satisfaction in students. The Chi square test validated the cause-effect
relationship, with a significance of 0.000, between the functionality of the
LMS, on the perception of the students. It determined that the indicators with
a greater relationship refer to design, availability (connectivity) and ease of
communication and interaction with the teacher and their peers.
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1. INTRODUCTION

The multiple measures given by the Peruvian government due to the COVID-19 pandemic,
originated a series of abrupt changes for the entire society [1], [2]. Its rapid spread has affected most sectors,
including the education sector, which was forced to adapt its services to a virtual teaching environment that,
until a few years ago in Peru, was only carried out on a small scale [3]-[5]. In this context of changes, the
quality and satisfaction of the student becomes much more important, therefore it is necessary to have
knowledge of the weak aspects, which must be corrected in the teaching method and the elements that are
used in its development [6]-[8]. Within this entire process, the student constitutes a remarkable milestone,
since his perception allows a global assessment of the teaching model [9], [10].

Under this context, the education sector made the decision to continue with the development of the
academic activities of the teaching process, through the implementation of learning management system
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(LMS) or tele-training platforms, for which it had to be carried out accelerated training for teachers and
students in the use of this new virtual environment [11]-[15]. As this transition of the teaching process was
sudden, it was possible to show some difficulties inherent to this new technology, but also many significant
advantages. Some studies conclude that, due to technological advances, teachers have a variety of tools to
improve and optimize their teaching practice with the demands that today's students demand [16], [17]. There
are different degrees of student satisfaction with how they feel with the incorporation of LMS into their
subjects, and it has been observed in some research that some even improve their academic performance
[18]-[21]. The satisfaction of students regarding the use of technological, didactic and interactive tools by the
teacher is part of the success of virtual programs [22], [23].

Learning management system is a set of synchronous and asynchronous computer applications that
facilitate the management, development and distribution of subjects through the internet, which must
guarantee interactivity, flexibility, scalability, usability and functionality [24], [25]. Taking into account that,
at the moment, the university student is linked to the achievement of what has been called digital competence
to obtain their higher degree, it is important to know the perception of the students with the implementation
of the systems learning [26]. Faced with this panorama, the role of the student undergoes a redefinition of its
vision, so it must now be placed in a holistic perspective that allows it to expand its training and generate
new values, skills and visions of the educational and work world that surrounds it [27], [28].

The quality of the LMS in virtual education is visible in the degree of satisfaction that the student
obtains from the tool, making it transparent for him the presence or absence of errors that have not been
identified during its development [29], [30]. Previous researchers [31], [32] pointed out that the evaluation of
a LMS in teaching through student satisfaction is necessary, because it represents the degree of acceptance
and level of use of said technological tool. In this sense, the objective of this article is to identify the results
of the evaluation of the functionality of the LMS, and its relationship caused in the perception of engineering
students; the degree of relationship was determined through Chi square and crossed tables.

2. RESEARCH METHOD

The research identified and described the behavior of people in the face of a circumstance. Without
influencing it, the analysis was carried out on the results of the evaluation of the LMS according to the
perception of the students engineering. The study in progress integrated 56 electronic engineering students
belonging to the eighth cycle of the control engineering course. This research used the survey technique, in
which, through a virtual questionnaire of 12 questions, the perception of the 56 students was obtained.
The 5-level Likert scale was used to process the data collected through the questionnaire. The design of the
instrument responds to the "Distance Higher Education Quality Service" (DIHEQS) model, the indicators of
the selected dimensions and their respective abbreviations (A), Functionality of the LMS (FP) and student
satisfaction (IS). They are shown in Table 1 (It should be noted that the instrument of the model used
"DIHEQS" was validated in [19], while the reliability of the data collected from the present investigation was
validated through Cronbach's alpha, whose reliability result is 0.868).

Table 1. Indicators of the dimensions of the LMS (FP) and student satisfaction (IS)

A LMS functionality A Satisfaction towards the functionality of the LMS
FP1  The LMS features an attractive design IS1 | feel good when I interact with other classmates through
the LMS

FP2  The LMS maintains updated information on everything IS2  Visualizing the design of the LMS gives me satisfaction
related to the subject

FP3  The LMS never presents problems downloading study IS3 | am satisfied with the information | find in the LMS
material

FP4  The LMS is easy to use IS4 1 feel relaxed when navigating the LMS

FP5 The LMS always has availability (Optimal connectivity) IS5  The LMS generates security because my private
information is not shared with other who also enter
FP6  The LMS facilitates communication between students IS6 | feel greater satisfaction when teachers and students
and teachers participate simultaneously in the LMS

3. RESULTS AND DISCUSSION

The results of the evaluation of the functionality of the LMS according to the perception of
engineering students are shown in Figure 1. Regarding the functionality of the LMS, Figure 1 shows that the
FP2 and FP4 indicators are the ones that have been best evaluated, with 89.3% of students fully agreeing with
the updated information they find on everything related to the control engineering course and with the ease of
navigating the LMS. Next is the FP1 indicator with 75% of students who fully agree with the design
presented by the LMS. However, it should be taken into account that 14.3% of the students disagree and
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21.4% state that they do not agree or disagree with the technical problems presented by the LMS when
downloading the material of study (FP3). However, 28.6% of student’s state they do not agree or disagree
with the ease of communication between students and teachers that the LMS gives them.

—o— Strongly agree —0— Agree
—a— Neither agree nor disagree —»— In disagreement
—*— Strongly disagree
120
100
80
60
40
20
0 * % %
FP1 FP2 FP3 FP4 FP5 FP6

Figure 1. Evaluation of the functionality of the LMS

Figure 2 shows the results of the perception of satisfaction of the LMS, according to the students
belonging to the control engineering course. Once the results of the evaluation of the functionality of the
LMS have been analyzed, Figure 2 shows the results, regarding the effect caused on the perception of
satisfaction of electronic engineering students in the control engineering course. Given this, it is identified
that IS5 is the one that presents a better perception with 82.2% of students who fully agree with the security
provided by the LMS, regarding their private information. Next is the 1S2 indicator with 78.6% of students
who feel satisfaction when viewing the design of the LMS. Likewise, there are the IS1 and 1S6 indicators,
both with 75%, of satisfaction when interacting with other classmates and with participating simultaneously
with the teachers through the LMS. In general, the optimal functionality of the LMS generates a positive
effect on the perception of electronic engineering students, with 70.87% being satisfied with the tele-training
platform in the development of the engineering course of control.

—o— Strongly agree —B— Agree
—a— Neither agree nor disagree —»— In disagreement
—%— Strongly disagree
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Figure 2. Perception of satisfaction with the learning management system

Finally, by means of the Chi-square test through the SPSS, the relationship between the
functionality of the LMS on the perception of electronic engineering students of the control engineering
course is validated. Table 2 shows the results obtained, also due to the Spearman correlation coefficient is
used to measure the level of relationship of the variables under analysis.
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Table 2. Chi-Square correlation test
Chi-square test

Asymptotic significance

Value (bilateral)
Pearson's Chi-square 193.136 .000
Spearman correlation 0.602 .000
N of valid cases 56

Being the level of significance of 0.05, according to Table 2, the value of the asymptotic
significance is 0.000, this value being less than 0.05 (level of significance). The relationship between the
functionality of the Management System is validated as a first step of LMS about the perception of electronic
engineering students of the control engineering course. Hence, by means of the Spearman coefficient it is
determined that the level of relationship is high.

Next, it was analyzed which of the indicators that make up the functionality variable of the LMS.
This analysis was carried out using the Spearman coefficient. Table 3 shows the results. The table shows that
the indicators of the functionality variable of the LMS that have a greater relationship with the satisfactory
perception of the students refer to the design and the ease of communication, interaction with the teacher and
with his colleagues from the control engineering course.

Table 3. Spearman correlation test

Indicators of the functionality Perception of student
of the LMS satisfaction
FP1 0.640
FP2 0.414
FP3 0.336
FP4 0.400
FP5 0.419
FP6 0.617

Once it has been determined in Table 3 that the FP6 indicator is the one that presents a greater
relationship with satisfaction in the perception of students, through the cross-table test, we will state the
relationship existing in both indicators. These results are shown in the Table 4. This table reveals that the
existing relationship in both indicators is expressed as: 100% of 3.6% of the total of 56 students who disagree
that the LMS facilitates the communication between peers and teachers (FP6), they also do not agree with the
satisfaction that the LMS generates when teachers and students participate simultaneously (1S6). On the other
hand, 62.5% of the 21.4% of the total of 56 students agree that they do not agree or disagree with FP6 and
1S6, while 33.3% who strongly agree with FP6, state that they do not agree or disagree with 1S6. In addition,
37.5% of the 60.7% of the total of 56 students who state that they do not agree or disagree with FP6 agree
with 1S6 and 81.3% who agree with FP6 agree with 1S6, in the same way the 33.3% of the 14.3% of the total
of 56 students agree to agree with both indicators.

Table 4. FP6 and 1S6 cross tables

1S6
In disagreement Ne'tZ?;aZ%reeee nor Agree Strongly agree Total
In disagreement 100.0% 0.0% 0.0% 0.0% 100.0%
Neither agree nor disagree 0.0% 62.5% 37.5% 0.0% 100.0%
FP6  Agree 0.0% 0.0% 81.3% 18.8% 100.0%
Strongly agree 0.0% 33.3% 33.3% 33.3% 100.0%
Total 3.6% 21.4% 60.7% 14.3% 100.0%

The development of the research generates a significant academic contribution. It allows identifying
which are the indicators that do not contribute to the improvement of student satisfaction with respect to the
use of the LMS, because from the identification the corresponding corrective measures is taken. In addition,
during the accelerated change of the presential to virtual teaching process, which is being implemented for
the first time, in the higher institution, the concern of students who are studying theoretical-practical careers
must be taken into account. As is the case of the Engineering careers, since at the beginning of the teaching
process, they stated that their learning could be given in a limited way or that they would lose a large part of
the experiences that were achieved in person at the university. For this reason, the results of the research will
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allow the teacher of the course and the higher institution to know the perception of the group in analysis
about the LMS and its relationship with the satisfaction of the virtual teaching process.

In this way, the originality of the research is also generated, since a specific study has not been
carried out in the higher institution previously regarding the factors or dimensions that are related to the
satisfaction of the teaching-learning process, even more, low a virtual education environment. For this
reason, there is no reference point in said institution that indicates the development of the educational
process. It is also important to have these results to be able to make decisions if it is possible to maintain this
type of virtual modality in the higher institution. Since, since it does not have a base or a reference, a
comparison could not be made to determine in the next semesters if there has been an improvement in the
teaching process. That also allows virtual education to be maintained under the hybrid education approach.

For this reason, it is important for carrying out an analysis under the decisions and strategies taken
by the government in the education sector. It allows to determine if an effect or repercussion is generated in
students who study theoretical-practical careers, in public institutions that for the first time and of they have
applied this virtual teaching-learning modality in an accelerated way. They need to have a point of reference
for future lines of research, which fully cover the different professional careers that comprise it.

Regarding this, in [30] it is pointed out that the virtualization of the teaching-learning process has a
complex and dynamic nature, as well as being highly demanding. It is especially in institutions that
implemented for the first time. This is therefore innovative and highly dependent on the capacity, on the one
hand, of the institution to make available relevant and suitable virtual tools, and on the other, on having
teachers capable of taking on the challenge of virtualizing the process. The situation had already been noted
in previous investigations.

The results of the functionality of the LMS show us that the satisfaction of the indicators under
analysis focus on the reliability, design, security, availability, interaction and ease of use of the virtual
platform. Regarding the ease of use of virtual platforms, it should be taken into account that in the digital
environment the services offered must be friendly and fast for the user, in order to generate a good perception
of the user experience. In addition, as it has been determined by means of Chi-square, there is a high cause-
effect relationship of the functionality of the LMS on the perception of electronic engineering students of the
control engineering course. In addition, the evaluation of the quality of the LMS indicates that the most
influential indicators refer to the design, the ease of communication and interaction with the teacher and
classmates.

The assessment of the LMS is proportional to the experience that the student has to access it.
Although it is true, there is an optimal perception with the system, not all students can appreciate the good
functioning, which is why this affects the level of satisfaction. As indicated in [5] there is a relationship
between the efficiency of the platform and the satisfaction of the students, because 100% of the students who
find the platform used “Very inefficient” are those who are “Very Dissatisfied”, with the implementation of
the virtual system. On the other hand, 59% of the students who find the platform used "Very Efficient" are
"Satisfied".

As indicated in [5], the assessment shown by the students regarding the efficiency of the support
tools used by the universities varies depending on the experience they have with respect to the platforms used
and the availability of means. Sought easy access and operation platforms, students believe that these tools
are effective and are a factor that positively influences their satisfaction. However, on certain occasions this
is affected due to the inconveniences caused by the lack of means. Likewise, in the research carried out by
Zufiiga et al. [1] pointed out that it was determined a direct and significant relationship between the
perception of the virtual platform and the satisfaction of the students of systems engineering (p=0.00).

According to the results, 28.6% of the students do not fully agree with the ease of communication
between students and teachers provided by the LMS. This is similar to previous research [31], where it is
stated that Communication between the teacher and the student, and between the students themselves, is
essential. The students expected more interaction with the teacher through of the platform or that it should be
more demanding, so that students make their contributions more frequently and in a timely manner in the
forums. As indicated in previous study [31], these results become more relevant considering that 100% of the
students were participating for the first time in the modality of teaching-learning formative processes.

In [6], it is pointed out that the analysis carried out in this work shows the acceptance by the people
surveyed about the use of the Microsoft Teams platform for the development and approach of virtual classes
held in the first semester of 2020. By having these results, it is advisable that in future circumstances or even
for the use of distance classes this tool should be used. Since, there is not a high percentage of disagreement
with the use of it in the development of the classes regardless of the subject taught. Therefore, without a
doubt, this work allows us to identify the satisfaction obtained by the students based on the tools provided to
complete a semester in the middle of a health emergency.
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As indicated in previous study [18], university students value the contribution of the LMS when
they understand that the teaching proposal helps them personally to have a greater organization (88.0%), to
work more autonomously (87.7%), and to have a more global vision of the subjects (84.7%). It is also
increasing the perception of quality about them (79.9%). Furthermore, this method allows a greater
personalization of education processes (67.7%). The student perceives that he learns more (70.7%) and where
communication/interaction between the parties grows (74.9%). It allows them to attend less tutorials or
consultations with the teaching staff (54.5%) but, in turn, makes them become more involved or participate in
the subjects (60.8%), thus perceiving satisfaction with the skills professionals acquired.

4. CONCLUSION

The implementation of LMS in higher education is an unquestionable reality today, as a result of
this we find a new teaching system that has both positive aspects and limitations. However, its use implies
that students generate an opinion both towards the tool and towards the system itself, since this technological
tool must meet the objectives proposed by the higher institution, also meeting the expectations of the
students. The perception of the respondents allowed to know the level of satisfaction about some pedagogical
strategies that encompass the teaching process, in order to verify the effectiveness of virtual learning,
collaborative learning and the evaluation system. The importance of the study lies in the fact that, knowing
these criteria, it is possible to carry out improvement actions that encourage the higher institution to
efficiently and effectively develop these technological tools to continuously guarantee the quality of
education if the health emergency continues. This will allow a better adaptation on the part of the students,
stimulating their desire to learn and possibly increasing the levels of satisfaction in the future around the new
learning modality.

Taking into account the indicators that students state that they do not fully agree, with the ease of
communication between students and teachers provided by the LMS, this reaffirms the important role
generated by the use of suitable technological tools and the teacher performance in the teaching virtualization
process. For this reason, it is necessary to invest decisively in training and, therefore, in acquiring
competence in terms of the technological tools used by teachers in the development of courses, accompanied
by training in the implementation of teaching strategies virtual that allow students to acquire professional
skills that they consider to be of an appropriate level. This is due to the fact that student satisfaction is the
fundamental element to achieve the expectations of quality of academic services. It is also necessary for
teachers to adopt measures to motivate and help students both from the beginning and during the
development of the training action. Likewise, to continue improving the educational process, virtual group
activities should be considered in the planning of the courses, where collaboration between the participants is
used to achieve their needs in terms of professional skills. The results of the research will allow working on
the development and continuity of other lines of research that have emerged throughout the development
process of this research, which can enrich the model presented here, a line of research is framed in
determining long term, the impact of the use of technological tools on the achievement of competencies of
electronic engineering students at the undergraduate level.
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