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Abstract

The information and communication technologies-ICT,
have more use with the implementation of Learning
Management System-LMS; The present study was carried
out to evaluate the use of four LMS in a university, to
identify acceptance and performance, through the student's
inputs, the LMS used: Edmodo, Classroom, Schoology
and Moodle, the methodology consisted of 4 stages; 1)
LMS selection, 2) conFiguretion LMS, 3) evaluation of
acceptance factors and 4) calculation of statistical
coefficients. The results obtained from the four LMS,
Google Classroom in its conFiguretion has the highest
level of performance, with an average of 73%; while for
the statistical coefficients; Of seven factors evaluated for
the level of acceptance, those with the greatest preference
for the learners were System Factors FS (82%), Anxiety
and innovationAl (80%) and Virtual Library BV (43%).

Learning Management System LMS, Evaluation,
Model, Information and Communication Technologies
(ICT)

Resumen

Las tecnologias de la informacién y comunicacion-TIC,
tienen mayor uso en la educacion, con la implementacion
de Learning Management System-LMS; el presente
estudio se realizd para evaluar el uso de cuatro LMS en
una universidad, para identificar la aceptacién vy
desempefio, mediante los insumos del educando, los LMS
utilizados: Edmodo, Classroom, Schoology y Moodle, la
metodologia consisti6 en las siguientes 4 etapas;
1)seleccién de LMS, 2)conFigurecion LMS, 3)evaluacion
factores de aceptacion y 4)calculo de coeficientes
estadisticos. Los resultados obtenidos de los cuatro LMS,
Google Classroom en su conFigurecion tiene el mayor
nivel de desempefio, con un promedio del 73%; mientras
que para los coeficientes estadisticos; de siete factores
evaluados para el nivel de aceptacion, los de mayor
preferencia por los educandos fueron Factores del Sistema
FS (82%), Ansiedad e innovacién Al (80%) y Biblioteca
virtual BV (43%).

Sistemas Gestores de Aprendizaje (LMS), Evaluacion,
Modelo, Tecnologias de la Informacién vy
Comunicacion (TIC)
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Introduction

Currently, Information and Communication
Technologies (ICT) have become a strategy for
universities in the development of the teaching-
learning process, generating in students Personal
Learning  Environments (PLE, Personal
Learning Environment), (Humanante, Garcia , &
Conde, 2015); With the use of ICT, students
have the opportunity to study outside the
university site, without requiring a physical
meeting between teachers and students using an
e-learning model (Masud, 2016), which has
great advantages in which services can be
offered. academic, through a Learning
Management System (LMS), which allow the
administration of courses taught at universities.

Different investigations have been
carried out to identify the ability to dynamically
create a Virtual Learning Environment EVA
(VLE, Virtual Learning Enviroment), (Raaij &
Schepers, 2008); (de Jesus, & Gabriel ,, 2020) |
use the EVAs through the “Moodlecloud”
platform, in order to promote the achievement of
learning.

(Pineda Ldpez, 2020) | generate didactic
strategies in virtual methodology for online
teachers, which allows the continuous
improvement of the teaching-learning processes
in virtual education.

The third generation of LMS (Dagger,
O'Connor, Lawless, & Walsh, 2007) that refer to
"the strategy of using technological resources
through Web 2.0, which plays an important role
in the use of resources through ICTs external to
the LMS and that allow students greater
interaction, with the “e-learning model” (Oprea,
2014) and “Through the use of technology, new
learning environments have been generated,
which facilitate the performance of academic
activities and improve the performance (Soto,
Martinez, & Otero, 2009).

While for (Rivera, & Dayan, 2020) the
use of technological mediations, allow to
increase the quality in the teaching-learning
processes, and (Rosa, Riafo, & Rodriguez,
2020) observed that academic work is more
productive for young people through the use of
technological tools and collaborative work.
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There are previous qualitative research
of LMS (Dagger, O'Connor, Lawless, & Walsh,
2007), (Liaw, 2008), (Piccoli and Adhmad,
2009), (Al-Busaidi & Al-Shini, 2010), ( Sumak,
Hericko, Pusnik, and Polancig, 2011), (Shu-
Shen, 2013), (Humanante, Garcia, & Conde,
2015) (Ahmad, 2015) and (Ramirez, Sabat,
Audet, & Lordan, 2017), without However, no
systematic quantitative studies have been found
that point to a model for evaluating the
acceptance and performance of LMS.

Evaluation studies are found; of the use
of technology are: Technology Acceptance
Model (TAM, Technology Acceptance Model),
(Davis, 1989), its purpose is to determine the
factors of the use of ICT, and is based on the
Theory of Reasoned Action (TRA, Theory of
Reasoned Action) (Ajzen & Fishbein, 1980);
Unified Theory of Acceptance and Usage of
Technology (UTAUT) (Venkatesh, Morris, &
Davis, 2003).

The authors (Yong Varela, Rivas Tovar,
& Chaparro, 2010), observed in their study “that
the use of TAM has been very supportive in
predicting when a system should be
implemented, and they conclude that students as
they advance in their professional careers, they
increase the use of ICT (2010, p.202).

It is necessary to highlight the constructs
that define the TAM model: Behavioral
Intention (BI): It is the degree to which a person
has expressed behaviorally, whether or not they
plan to use a specific technology; Attitude
Towards Using (A): An individual's negative or
positive feeling about the performance of the
objective behavior, for example, using an
information system; Perceived Uselfulness
(PU): The degree to which a person believes that
the use of the system will help them achieve
progress in the performance of their work;
Perceived Ease of Use (PEU): The degree of
ease associated with using the system or
technology.
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In this study, the constructs of (Ajzen &
Fishbein, 1980) and (Davis, 1989) were used for
(Raaij & Schepers, 2008) in their study on ELV
applying TAM and as evaluated variables; A, PU
and PEU; while in a PLE study the variables
were: PU, PEU, (Humanante, Garcia, & Conde,
2015); On the other hand, and taking into
account that ICTs have boomed with the use of
mobile devices in recent years, the m-learning
model has been studied in the LMS (Ahmad,
2015), using the TAM and UTAUT models, with
variables A, BI, PU and FC Condition Factors.
The conclusions of the author Ahmad (2015) is
that “reality indicates that not all the scope is
available to cover the acceptance aspects of
mobile use in education, for this reason he
describes that there is still much to investigate
and contribute to the models for the use of
technology in educational centers ”(Ahmad,
2015).

On the other hand, studies indicate that
LMS must have support resources for students,
one of them is the virtual library to study outside
the university (Mee, 2013). The study by
(Leppisaari, 2012) stated that a well-designed
Online Learning environment allows increasing
student learning. For (Junfeng Yang, 2014)
shows in his study that to obtain strategies for
collaborative online learning which used a
mixed methods research method using
questionnaire, interview and content analysis,
the findings could explain the fact that the
Collaborative Computer Learning, (CSCL,
Computer Supported Collaborative Learning),
(Huang, Zhang, Chen, & Xu, 2007).

For (Navarro, Cristobal, & Fernandez,
2011) they indicate that the design, development
and maintenance of large virtual campuses that
are used for e-learning are complex issues.

The analyzed work of Navarro et al., In
their architectural proposal was based; in
software architecture; detailed software design;
and hardware architecture. While, for the study
of Yabar, Lopez and Castella (2007) describe
that virtual campuses perform various functions:
they provide support for teaching through virtual
forums, and they promote teaching innovation,
they promote communication between different
users.
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There is previous research on LMS.
Edmodo is a free option LMS for educational
centers, where the corporate author presents
elements of support for the interaction of
learning, with online tools of free access
(Edmodo, 2018), that previous investigation
(Séez & Fernandez, 2012), indicate that the use
of Edmodo allows evaluating student learning
through the elements that the corporate author
Edmodo provides on his platform, Google
Classroom is an LMS that in its study (Iftakhar,
2016) supported by the theory of (Rogers, 2010),
by applying a survey to students evaluated the
use of Classroom in their learning, in Classroom
its corporate author indicates that it is perfect for
work inside and outside the classroom; online,
this platform has different tools, virtual.
Schoology (Friedman, Hwang, & Kindler,
2009), its objective was to create a learning
strategy for students and motivate students to
study online, resources from external platforms
can be integrated, it presents statistics on the
progress of each student and is a free platform
use (Schoology, 2018)

There are studies for the implementation
of ICTs, with experimentation on groups of
students, calculating by statistical coefficients
the factors of systems that support e-learning,
with interactive virtual campuses, informative
websites and LMS, in isolation they are
evaluated with the Cronbach's Alpha
coefficients, (Cronbach, 1951), to know the level
of reliability, and the correlation coefficient to
identify the correlation of the evaluated factors.
The author (Armas Jaramillo, 2020) used
guantitative research to assess the quality of
work using the Cronbach coefficient.

Methodology

Figure 1 shows the methodology that was carried
out in four stages.

1.LMS 2-Configuration 8Evaluation 4 Statistical
Selection LMS calculations

acceptance

Figure 1 Research model
Source: self made

In the first stage, a selection was made of
four LMSs that would be implemented in the
higher institution: Edmodo, Schoology, Google
Classroom and Moodle, all of which are free for
institutions and students.
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In the second stage, the configuration of
each LMS was carried out with the data of the
institution, where the registration was made with
the name of the university, and user accounts
were created with the name of the university, as
well as the creation of a administrator type
account for each LMS, which allowed to be the
manager of the students for their registration and
of the teachers who used the LMS platforms.

The third stage was the evaluation of
seven factors that were obtained, from the
literary review of previous investigations, where
the constructs that other researchers used to
evaluate the LMS that they investigated were
reviewed, thus achieving a bank of questions for
the students. Participants through
questionnaires, which were created in the
application of Google forms, with the Likert type
response from 1 to 5. Where 5 was totally in
agreement, and 1 totally disagreed, with the
results obtained, the mean was calculated. of
each factor using Equation 1, which allowed
identifying the value that allowed acceptance of
each of the four LMS.

= YN xi
f = (1)

Where: X is the value of the average, the
sum of all the answers obtained in the
questionnaire.

N: the total number of x.

i: the consecutive number up to the value
of n.

> x = Sum of x

Stage four, using the results of the
questionnaires  obtained, performed the
statistical calculations with Equation 2, the
coefficient of variation, the coefficient of
reliability and the correlation coefficient

)

K s?
xX=—11— 2 >
K-1 S2

Where: o = Cronbach'’s alpha reliability
coefficient, K = The number of items, S i 2 =
Sum of item variances, S T ” 2 = Variance of
the sum of items.
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Where the evaluation scale was
determined: Alpha coefficient> 0.9 is excellent,
Alpha coefficient> 0.8 is good, Alpha
coefficient> 0.7 is acceptable, Alpha
coefficient> 0.6 is questionable, Alpha
coefficient> 0.5 is poor, Alpha coefficient <0.5
is unacceptable Equation 3 was used for the
coefficient of variation, where the variable was
found to identify the variation of each factor, in
LMS.

C.V=

RilQ

@)

Where: 6 = Standard deviation, x =
Arithmetic mean

The scale of variation: Accuracy from 0
to 0.25 is accurate, 0.26 to 0.50 acceptable
precision, 0.51 to 0.75 regular precision, greater
than 0.75 imprecise precision.

To obtain the correlation of the evaluated
factors, Equation 4 corresponding to the
correlation coefficient was used.

px,y = —2 4

oxoy

Where: oxy = Covariance between xy,
ox = Standard deviation of x, oy = Standard
deviation of y.

Where the scale is as follows: Values
close to 1 is direct correlation, values very close
to 0 there is no correlation and values close to -1
inverse correlation.

In stage five, the analysis of the results
obtained in this research, found in the results
section, was carried out.

Results

LMS Selection. The results obtained in this
investigation are presented below. The selection
of the four LMS shows that they are platforms
with their reliable official sites that offer the
resources to educational institutions, while, for
the private productive or industrial sector, the
cost will depend on the users who use it.

JUAREZ-SANTIAGO, Brenda, OLIVARES-RAMIREZ, Juan Manuel,
FERRIOL-SANCHEZ, Fermin and LEDESMA-URIBE, Norma Alejandra. New
model, to evaluate the implementation of LMS in institutions at a higher level,
through the supplies of the student. Journal of Systems and Educational
Management. 2020



11

Article Journal of Systems and Educational Management

LMS Configuration. In the investigation
carried out, the configuration for each LMS was
obtained; registering the institution of the case
study where the students identified the data in
the four LMS, (Navarro, Cigarran, Huertas,
Rodriguez, & Cogolludo, 2014) | call it the
presentation level, for this case it is also called
the LMS presentation, It was observed that when
the teacher shared the access code to the courses
the students were 100% integrated, in the first
three days the registration process started, this
occurred due to the ease with which they found
the process to register with the identified
institution.

Assessment of Factors for acceptance of
LMS. The factors that influence the LMS in a
higher level institution in which it was more
accepted in the students of the 6 courses are
presented. Table 1 presents the factors evaluated
in the four LMS.

Table 1 shows that LC obtained the
greatest impact on FS with 82%, this is because
the student generated a positive impact when
using system resources, this result is consistent
with the studies of (Taylor & Todd, 1995) and
(Moore & Benbasat, 1996) where they indicate
that the compatibility and ease of access to the
system is of impact for the user with 60%, for the
result of Al with 80% it is because the students
were their first interaction with LC, for (Raaij &
Schepers, 2008) with 82% and (Davis, 1989)
(Moore & Benbasat, 1996) (Venkatesh, Morris,
& Davis, 2003) with 84% in their variable of
intention in behavior and self-efficacy, stand out
that when the user initiates an interaction for the
first time the behavior can be stress or can
generate innovation.

LMS Factors, %

Lc:Gloogle Classroom FS, 82%,Al, 80% y BV, 50%
Le: Edmodo FS, 80%,Al, 77% y BV, 40%
Ls: Schoology FS, Al, 80% y BV, 40%

Lm: Moodle FS, Al, 80% y BV, 60%

Note: Al; Anxiety and Innovation, UU; use and utility, EA,
Access Strategies, HA; Access Tools, FS; System Factors, BV;
Virtual Library, UM; Mobile use.

Table 1 LMS Acceptance Factors
Source: own elaboration

ISSN 2410-3977
ECORFAN® All rights reserved

June 2020 Vol.7 No.20 7-16

Likewise, the study by (Ahmad, 2015)
uses its variables where it determines that
innovation occurs when a system is used, the
next impact factor was BV 43%, which allowed
students to have access to libraries with
academic resources to support the Study of the
courses, for (Mee, 2013) determines that both
teachers and students require that they be
provided with the use of virtual library for online
courses obtaining 70%, in exclusive use of 3
libraries that I use.

For LE, FS 80% was obtained because
the APP was installed on their cell phones or
direct use of the internet allowed easy access, Al
77% for being the first interaction and BV 40%
because 1 integrated the material into the
courses. For LM and LS they are presented in
FS, Al and BV as in LC and LE, because the
students evaluated access to their courses with
greater weight, through the FS and Al because
they showed a higher percentage, and BV was a
third factor impact on your learning with the use
of LMS. For this result, it was found that
compared to the studies of (Shu-Shen, 2013)
self-efficacy 50.5%, as described in being
confidence in one's ability to achieve results, in
its system quality variable 58% the first is
comparable with Al 77% and the second with FS
80% in this study; There are more recent studies
(Namkee, Mohja, Jinghui, & Kwan, 2014) assess
anxiety at an impact of 90% and associate self-
efficacy with 55%.

Evaluation of statistical coefficients for LMS
performance

The result of the reliability, precision and
correlation coefficients of the four LMS to know
the best performance derived from the 6 courses
that were used in the research, the study carried
out showed Ca (Cronbach, 1951) even though it
has been widely discussed in the literature on
their level of confidentiality, for this study the
values are comparable with (Humanante, Garcia,
& Conde, 2015) that in their study obtained Ca
0.83.

In Table 2, it is observed that for the
collaborative virtual environment constructs, Cao
0.84 in communications and Ca 0.58 in level of
consciousness, in the first 2 it is good reliability
and in the third it is unreliable, for the
investigation the Ca was for LC 0.79 and LS
0.75, for this study, acceptable reliability was
determined according to the Cronbach scale.
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The highest Ca was presented in the C2
course with the use of LS in this course the
students showed their acceptance of using the Ls
for them it was interesting to generate a learning
environment through virtual media, however, on
the average of the coefficient of the Four LMS
that show reliability, the highest average is LC
with a value of 0.73, that is to say that for the 6
courses the Classroom LMS was the one with the
greatest impact.

In the LE and LM results, reliability was
not presented, this is because not in all the
courses the reliable acceptance was obtained
according to the Cronbach coefficient formula,
and for the CV it was obtained in the Ce with LE
0.25 of precision, and in the LC average 0.30 is
the lowest average precision obtained, this is
because the CV formula indicates that the
acceptable precision of a statistical study must
be no more than 30%. For the correlation
coefficient C px the course that presented the
acceptable correlation is Ce with 0.17, in this
case being positive it was an acceptable direct
correlation.

The average obtained by LMS in the
coefficients: in LC average of Ca 0.73 is
acceptable in this LMS, students had the highest
reliability by having their activities organized in
the same space in the cloud through the drive and
website.

CV 0.305 is accurate for the variation;
the C px was not presented, this means that for
LC the relationship of the questionnaires applied
in the evaluation is independent. For LE, Ca did
not present an acceptance level, CV0.470, C px-
0.16; in the case of LM, Ca was not presented,
CV0.307, C px-0.18; at LSCa0.70, CV was not
presented, C px-0.17. The correlation that
occurred in the LMS was very weak.

For (Perez, Giampaolo, & Perazzi, 2014)
they indicated that the precision they found
predominates the value greater than 0.25, which
they indicate is due to the lack of planning due
to the error in the investigation levels. In this
investigation, a result greater than 0.25, this
indicates that you must have a strategy in
planning possible errors in the LMS. In the study
(Pulido et al, 2013) it was found that the
correlation between the use of technologies and
psychological variables, with correlation results
of (-0-001), (0.122) and (0.001), with the LMS
there is no relationship between factors.
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Courss Ls LMS Ca LMS Cv | LMs | Cpx
Ci 105 | Lc 0.73 Le 0.69" Le -0.46"
C2 57 Ls 0.79™ Lc 0.32 Le -0.22
Cs 45 Lc 0.74 Lc 0.29 Ls 0.12"
Ca 45 Ls 0.67" Lm 0.28™ Ls -0.22
Cs 43 Lc 0.72 Lm 0.34 Le -0.18
Cs 79 Ls 0.75™ Le 0.25™" Le 0.177™
Note: LMS is presented in LC; LMS Classroom, LS; LMS Schoology, LE; LMS
Edmodo, LM; LMS Moodle. For the courses: C1; office automation, C2; ISW, C3;
CDSW, C4; STI, C5; ADPTI, C6; Integrative. Statistical coefficients: Ca; Cronbach-
Reliability Coefficient, CV; Variation coefficient- Accuracy, C px; Correlation
coefficient.
Metadata: MN; Name, MA; Author, MF; Date, MFo; Format. *** highly significant
value, ** value very significant, * significant values

Table 2 Reliability, variation and correlation coefficients
of the courses in the four LMS

Conclusions

In this investigation, it was possible to identify
which of the four LMS had the highest
acceptance in the inputs of the student, regarding
the behavior of the evaluation indicators in the
period from September 2017 to August 2018, it
is evident that the highest reliability was
presented in Classroom higher than 60% the
average of the evaluation period, however for
Schoology an average of 79% was presented
only the period from September-December
2017, for the course of Software Engineering,
this was due to the participation of social
networks and session of chats among the
participants, the precision indicator showed a
decreasing behavior for Edmodo, going from
0.69% of the office automation course to 0.25%
in software engineering due to the use of chat
rooms that showed the effectiveness of Edmodo;
the correlation indicator was presented in
Edmodo with 0.17 and for Schoology 0.12 this
indicator its behavior was more stable for the use
of the LMS, it is clearly observed that the
interaction between the participants with the
external learning tools allowed to have a good
correlation .
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Regarding the level of acceptance, it was
shown that the system factors are mainly used to
increase the use of the LMS, and that their
behavior in the four LMS was greater than 80%,
on the other hand, Anxiety and Innovation
showed that users had a level not greater than
80% this indicates that the states of emotion of
the participants did not affect performance but
that it was more innovative to use the LMS, in
the case of the Virtual Library the performance
was presented for the LMS where they were used
Different virtual Libraries that allowed external
material to be studied for topics, in this case 30
virtual libraries were used, of which more than
50% were visited; while in the academic
performance the greatest impact was presented
for the Learning Tools with more than 85% for
the use of social networks, chat rooms, video
tutorials, support in increasing academic
performance, in the case of Virtual Library and
Mobile Use was greater than 80%, indicating
that the Virtual Library was visited by more than
90% and the use of mobile phones exceeded
90%.

This research indicates that higher level
institutions should pay more attention to the
investment of internet service infrastructure in
their campuses.
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