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ABSTRACT

Higher education institutions at the international level have seen
the need to adopt and integrate information and communication
technologies to meet the opportunities and challenges of innovation
in teaching and learning processes. This logic has led to the
implementation of virtual learning environments called ‘Learning
Management Systems’, the functionalities of which support
flexible and active learning under a constructivist approach.
This study measured didactic and technological use of Moodle
and its implications in teaching from a quantitative approach
by administering a questionnaire to a sample of 640 higher
education teachers. Some guiding questions were as follows:
Are teachers using the Moodle platform for didactic purposes?
What strategies, resources and tools are teachers using, and
what do they contribute to student-centred teaching? Are teaching
strategies that are focused on collaboration, interaction and
student autonomy promoted? The results coincide with those of
other studies, confirming an instrumental and functional use of the
platform, which is mainly being used as a repository for materials
and information, while its pedagogical use remains limited. This is
becoming a problem in higher education institutions, something
that requires debate and reflection from a systemic perspective on
the adoption and integration of technology in the classroom.

KEYWORDS: VIRTUAL TRAINING, MOODLE, E-LEARNING,
TEACHER TRAINING.

1 VIRTUAL TRAINING

Virtual training is becoming one of the most used methods of
training both in its full application of e-learning or mixed with
face-to-face training and b-learning in higher education. Howev-
er, it is increasingly reaching other education levels (Luo, Murray,
& Crompton, 2017) because of its potential to accommodate
flexible, interactive, multimedia and decentralised teaching. Its
technological base is supported by learning managers or ‘Learn-
ing Management Systems’ (LMS) (Pérez, Herrera Maldonado, &
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Mendoza, 2008; Rienties, Giesbers, Lygo-Baker, Serena, & Rees,
2014), Moodle being one of the most used platforms internation-
ally, and as noted by Kerimbayev, Kultan, Abdykarimova and
Akramova (2017), it presents a number of advantages: it works
without modifications in any operating system compatible with
PHP. It works as a set of modules and allows you to add or remove
elements flexibly at different stages.

On this platform, teachers and students show high levels of sat-
isfaction and technological acceptance (Inzunza, Rocha, Marquez,
& Duk, 2014; Horvat, Dobrota, Krsmanovic, & Cudanov, 2015;
Schoonenboom, 2014), and teachers tend to perceive that its use
improves educational practice and presents a wealth of advantag-
es (Jenaro, Martin, Castafio, & Flores, 2018; Kerimbayev, Kultan,
Abdykarimova, & Akramova, 2017; Ndlovu and Mostert, 2017).
However, different research has been carried out that concludes
that there is indeed greater use of LMS platforms but that there
is no generalised evidence of a change in pedagogical practice
(Brown, 2008; Browne, Jenkins, & Walker, 2006; Kinchin, 2012),
where teachers tend to use it more to transmit knowledge than to
develop, invent and create knowledge (Farifia, Gonzélez, & Area,
2013). This is spurring debate in universities because they have
invested economic and human resources into implementing LMS
and educational practices have not changed.

Research has shown that many teachers only use a minimum of
LMS’s possibilities (Jenkins, Browne, Walker, & Hewitt, 2010;
Rienties & Townsend, 2012). More clearly, the ‘Study of Un-
dergraduate Students and Information Technology 2017° ECAR
report (Brooks & Pomerantz, 2017) notes that 75% use insti-
tutional LMSs mainly for tasks related to uploading the course
syllabus, publishing materials, delivering notes and requesting
and collecting homework.

The reasons for this situation are varied, ranging from not re-
ally contemplating the critical variables to achieve quality virtual
training, to the training that teachers receive. With regard to the
first point, recently, Marciniak and Gairin (2017) conducted an
analysis of different models to analyse quality in virtual educa-
tion, which allowed them to create a model for the analysis of
virtual training quality that is constructed around six large di-
mensions: 1) institutional context (analysis of training needs,
infrastructure, human resources and financial situation); 2) stu-
dents (characteristics of the recipients and factors that influence
student satisfaction); 3) teachers (online teacher profiles, factors
that influence their satisfaction and professional development); 4)
technological infrastructure (from the pedagogical and techno-
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logical perspectives); 5) pedagogical aspects (training objectives,
didactic materials and resources, learning activities, learning
assessments, teaching strategies and tutoring); and 6) the life
cycle of a virtual course/programme (design, development and
evaluation/results). With regard to the second point, it is essen-
tial for technology integration in the classroom to involve teacher
training to understand not only technological and instrumental
technology but also what is beginning to be called pedagogical
and content knowledge (Cabero, Roig, & Mengual, 2017; Cejas,
Navio, & Barroso, 2016; Koehler & Mishra, 2008).

To this end, on the one hand, it is necessary to rethink teach-
er-centred teaching approaches and direct them towards a
student-centred approach (Silva, Garcia, Guzman, & Chaparro,
2016); on the other hand, it is necessary to look for new ways and
approaches to carry it out (Cabero & Marin, 2014; Martinez &
Torres, 2017).

1.1 Use of the Moodle platform to support the
teaching—learning process: possibilities and
barriers

The use of the platforms under teaching assets is suitable for
teachers and students to carry out collaborative activities and
incorporate them successfully into the dynamics of the teaching—
learning process (Coicaud, 2016; Silva, Fernandez, & Astudillo,
2014; Silva et al., 2016). The Moodle platform, from a functional
perspective, has easily configurable characteristics, which allows
the creation of student assessment processes (questionnaires and
online tests) and the management of their tasks (Costa, Alvelosa,
& Teixeira, 2012). It can also enrich learning by providing an au-
tomated and adaptive educational assessment (Coates, James, &
Baldwin, 2005). These platforms allow the development of new
participatory strategies that are focused on students in their own
learning and in the development of metacognitive strategies that
strengthen their autonomy (Sanchez, Sanchez, & Ramos, 2012).
Thus, a more democratic conception of networking is created on
the basis of interaction, feedback, debate and collaborative work
(Costa, et al., 2012; Smith & Xu, 2016).

One of the theories that fits the pedagogical and didactic use
of LMS is the theory of activity (Hashim & Jones, 2017), where
classroom or face-to-face interaction and online support gener-
ates a techno-pedagogical convergence (Vasquez, 2017), which
aims to develop increasing degrees of autonomy in students and
teachers, with the latter being seen as mediators, facilitators and
designers of learning situations (Salmon, 2004).

Also, through these collaborative learning environments, stu-
dents develop competencies that encourage the formulation of
questions, explaining and justifying opinions, articulating reason-
ing, developing and reflecting on knowledge gained (Hashim &
Jones, 2017) on the basis of didactic activities available in ques-
tionnaires, surveys, fora and wikis (Silva et al., 2016), where the
role of teachers is fundamental in designing didactic activities as
well as in evaluating specific learning processes (Alias & Zainud-
din, 2005).

Now, a series of variables will determine the significance that
this LMS tool can have, and in addition to the aforementioned
teacher training, another advantage is that it can be a medium full
of diverse tools and materials that can be used by the students
(Ndlovu & Mostert, 2017; Sahasrabudhe & Kanungo, 2014),
which, at the same time, possesses a structure that facilitates and
promotes the quality of the interaction (Luo, Murray, & Cromp-
ton, 2017) among the participants of virtual training that will be
determined by the activities and actions that teachers carry out.
An aspect that will lead us to talk about third-generation e-learn-

ing from our perspective is its reference to a practice of virtual
training that is focused not so much on perceiving it as content
storage but rather on its development from the perspective of col-
laboration and the joint construction of knowledge by students.

On the other hand, we must remember that a diversity of studies
is showing that the incorporation of video clips in LMS training
scenarios is having an impact on scenarios of high quality and is
well-perceived by the students (Cabero, 2018).

Faced with all these advantages, however, Moodle is still used
as a repository for materials and information (Costa et al., 2012),
and the development of its pedagogical use is still limited (Parson
2017; Rienties, Giesbers, Lygo-Baker, Ma, & Rees, 2014; Rodri-
guez, Restrepo, & Aranzazu, 2014).

In this sense, several authors indicate the role of beliefs and
attitudes that teachers have regarding technology as determining
its degree of use, both from the technological and the pedagogical
perspectives (Admiraal et al., 2017; Arancibia, Halal, & Romero,
2017). This use will be determined by the degree of acceptance
of LMS technology, which will be influenced by the diversity
of tools that it contains and the diversity of tasks carried out by
teachers (Schoonenboom, 2014).

It has also been demonstrated that the use of technology does
not ensure the transformation of pedagogical practices, as the
practice is a reflection of teachers’ beliefs (Tondeur, Hermans,
van Braak, & Valcke, 2008; Valverde, Garrido, & Sosa, 2010).

In this way, the use of Moodle in the context of teaching
and learning depends critically on teachers having knowledge
of the tools, their being aware of how they should be used and
their being able to organise the entire communication process.
Instructors become a key cog as they are responsible for creat-
ing content, planning didactic activities and adopting different
technological tools (Gramp, 2013). In addition, they will have
the didactic and technological training that determines the strat-
egies that can be implemented in virtual classrooms, as well as
technological tools focused on systemic, interactive and com-
municative processes that are typical of teaching and learning
(Zamora, 2018).

In the context of education, this means that students’ ac-
ceptance of technology depends to a large extent on teachers
(Sherbib, Mahmud, Abu Bakar, & Mohd Ayub, 2012). In turn,
the use of technology in the learning environment is more likely
to increase when teachers’ pedagogical approach to teaching is
consistent with the selected technology (Sherbib et al., 2012).
This way, teachers’ beliefs, being a critical indicator for the use
of technology in the classroom, tend to influence the technolog-
ical integration practices (Tondeur, Hermans, Braak, & Valcke,
2008). In other words, LMS’s success in any institution begins
with teacher acceptance, which, in turn, initiates and promotes
student use of LMS (Al-Busaidi & Al-Shihi, 2010).

There are also other factors associated with the pedagogical
use of these platforms related to the technological environment,
organisational support, technical support and training. Tech-
nological factors include system quality, information quality
and the service quality (Al-Busaidi & Al-Shihi, 2010; Alias
& Zainuddin, 2005), which constitute primary barriers, which
are less critical than the beliefs and attitudes that effectively
determine the use and acceptance of technology (Ertmert Otten-
breit-Leftwich, Sadik, & Sendurur, 2012). In the role of teacher
training, it has been proven in studies that the adoption of these
platforms was below indicated expectations as teachers could
have been poorly trained and equipped with the appropriate
technological and pedagogical skills (Jenkins et al., 2010; Rien-
ties & Townsend, 2012).
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One element that we have pointed out, e-activities, is one of
the most relevant in achieving quality training activities with
the Moodle LMS (Cabero & Roman, 2006; Cabero et al., 2014;
Luo et al., 2017; Silva, 2017), which, in turn, becomes a bridge
element that facilitates interaction between teaching and learn-
ing. As Silva notes (2017, p. 7): ‘Learning centred on activities
places students at the centre of the educational process, gives
them a leading role, and favours collaborative and autonomous
learning’.

Finally, it indicates what several authors have already advised
regarding ICT integration: the importance of actions for educa-
tional purposes and not putting tools before educational needs.
Likewise, the experience of successful practices in this integra-
tion is strongly related to the careful selection of tools based
on previously defined needs. In other words, what transforms
education is not the incorporation of ICT in teaching processes
but how it is used, something that is reflected in its application
for successful scenarios with the Moodle platform.

2 METHOD

The research objectives were as follows:
* To explore the didactic use of classes with support from the
Moodle platform;
» To review the pragmatic functionality of the platform at the
repository level for tasks and activities;
» To identify whether teaching strategies are strengthened by
focusing on collaboration, interaction and student autonomy.

2.1 Population and research sample

From a total of 4,874 teachers at the Technological University
of Chile, INACAP, from all over Chile, we decided to apply the
questionnaire to 640 teachers, a sample that would assure a sam-
pling error of 3% and a confidence level of 95%.

The percentage of female teachers was 36.09% (f = 231)
and that of male teachers was 63.91% (f = 409). Of these, 565
(82.12%) worked face-to-face; 16 (2.52%) online and 14 (2.21%)
worked face-to-face and online. The remaining percentage was
distributed with low percentages in other categories (blended and
online).

The participating teachers belonged to all the teaching subjects
that were taught at the university (Figure 1).
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Figure 1. Teachers participating by field

2.2 Type of study

The study conducted is non-experimental, quantitative, ex
post-facto, transversal and correlational (Arnal, Del Rincon, &
Latorre, 1992; Bisquerra, 2004), which has the advantage of sim-
plicity but also a disadvantage, which the researchers must accept,
in that it does not allow the formal establishment of coincidence

(Rosado, 2006). This aspect can be solved by ‘the depth and ratio-
nality of the theoretical approaches that guide the research design’
(Mateo, 2004, p. 213).

2.3 Instruments for collecting information, procedures
and reliability

The questionnaire administered consisted of 21 items. This ques-
tionnaire sought to first identify demographic characteristics of
the respondents and then to ask about different aspects of using
the Moodle platform, such as technical mastery, didactic knowl-
edge and frequency of use of Moodle; activities and strategies that
are developed by the teacher using the platform; learning resourc-
es that are incorporated into Moodle and related questions about
coursework using Moodle.

The survey was applied personally by the team of researchers
during the second semester of 2017 and the first semester of 2018.
To obtain a higher response rate, links were considered with dif-
ferent academic units and each campus, which helped to improve
distribution, and in many cases, the application of the survey di-
rectly.

We obtained the reliability index using Cronbach’s alpha, ob-
taining a total result of 0.91, which means that the questionnaire
is highly reliable.

In Table 1, the alpha values reached are presented.

Table 1. Cronbach’s alpha for reliability of the instrument

Item Cronbach’s Alfa

Technical knowledge 0,918
Didactic management knowledge 0,915
A(?t1v1ty and strategies developed 0.925
using AAI

Learning resources incorporated in

AAI 0,868
Coursework using AAI 0,927

3 RESULTS

With regard to the mean scores and standard deviations reached in
a general way for technical knowledge and didactic management
of the platform, and offering an answer on a scale from 1 (very
little) to 10 (a lot), the following results were obtained for techni-
cal knowledge and didactic management, with means of 6.31 and
5.76 and standard deviations of 2.61 and 2.53, respectively. The
data obtained allows us to point out two aspects: that the assess-
ments were slightly higher than the central value of 5, that there
have been high standard deviations indicating a high dispersion
in teachers” answers and that the teachers consider themselves to
have greater technical knowledge of the platform than didactic
management.

On the other hand, teachers’ assessments of different tools on
the platform with respect to their technical knowledge and didac-
tic management that constituted the mean scores and standard
deviations obtained are presented in Table 2.

As we can see, we found a series of significant findings: a) in
all cases, the assessment on technical knowledge is greater than
knowledge of didactic management; b) the mean scores are not
very high; if we take away the strong value of email, currently a
very common tool, the overall means would be 5.49 for technical
knowledge and 4.88 for knowledge of didactic management; and
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c) use of the platform as a purely administrative instrument for
students to deliver and collect tasks stands out.

On the other hand, the resemblance between the highest and
lowest self-assessments in technical knowledge and didactic
management is striking. Thus, three areas stand out with the
highest scores—videos (YouTube, Vimeo, etc.), homework (de-
livery of files for grading or feedback) and email-—and with the
lowest self-assessment in videoconference/audioconference.

Table 2. Means and standard deviations of technical knowledge and
didactic management

Technical Didactic
Management of different knowledge management
tools
Mean SD Mean SD
Technical Didactic
Management of different knowledge management
tools
Mean SD Mean SD
Email 9,26 1,46 8,27 2,36
Forums 6,4 3,45 5,68 3,34
Blogs 4,65 3,54 4,06 33
Wikis 4,62 3,5 4,1 3,32

Homework (delivery of files

for grading or feedback) 7,64 3,05 7,36 31

Glossaries 5,29 3,59 4,55 3,43
Videos (YouTube, Vimeo, 6.9 341 6.4 34
etc.)

Online Questionnaires 4,44 3,58 3,9 3,33
Co-evaluations (you evaluate

your classmates and they 5,12 3,75 4,75 3,64
evaluate you)

Queries or surveys 4,58 3,58 4,27 3,49

Teachers were asked about the frequency with which they used
different activities and strategies through Moodle, initially indi-
cating that the mean value of all the activities that were indicated
in the questionnaire was 5.20 and the standard deviation was 2.40.
This fact leads us to indicate the lack of strong use of the platform
to carry out activities on the one hand and the great dispersion
found among the scores offered by teachers on the other.

Regarding the mean scores and standard deviations obtained
for each of the activities that were offered, Table 3 shows the
mean values and the standard deviations obtained.

The data obtained allows us to indicate a series of aspects, some
already mentioned: the strong variability of teachers’ answers;
the existence of a strong group of activities, with close to 40%
not exceeding the intermediate value of the scale (5); the under-
scoring of ‘Use assessment rubrics’, ‘Perform collaborative work
activities’ and ‘Provide feedback on students’ academic work’ ac-
tions and finally its low level of use to ‘Give out prizes, scores,
rankings (Gamification Methodology)’, ‘Use Simulations (use of
online simulators)’ and ‘Use tools for students to debate’.

With regard to how they used different learning resources that
the virtual training platform incorporated, the mean score for
all of them was 6.06 and the standard deviation was 2.34. With
regard to mean scores and standard deviations obtained for the
use of different resources, Table 4 presents the values obtained.

Table 3. Activities and strategies supported by AAI

Activities and strategies developed through the

platform Mean Sb
Provide feedback on students’ academic work 6,21 3,14
Perform collaborative work activities 6,35 3,23
Ppse and propose problems (for example: Lear- 508 329
ning-Based Problem Methodology) ’ ’
Work With projects (for example: Project-Based 555 335
Learning Methodology) ’ ’
Work with the case study methodology 5,45 34
Monitor the development of student activities 5,62 3,29
Conduct debates or discussion forums 3,78 3,03
Use simulations (use of online simulators) 3,06 2,95
I\G/[lzt(; (())g(t) 1;:)1;;:5, scores, rankings (Gamification 2.63 2,66
Use assessment rubrics 6,69 3,29
Develop research 4,28 3,42
Promote reflection in students through different
tools (wikis, forums, etc.) 3.93 315
Use tools for students to discuss 3,66 3,15
Allow students to analyze a case study 5,45 3,46
Allow students to write essays 42 3,36
Table 4. Learning resources incorporated in AAIL

Different learning resources in AAI Mean SD
Study guides 8,1 3,87
Workshop or laboratory guides 7,78 3,03
Notes 8,41 2,59
Conceptual maps 4,46 3,38
PowerPoint or similar presentations 8,35 2,68
Videos 5,47 3,35
Audio files 3,02 3,09
Animations, photographs, drawings 4,51 3,67
Interactive multimedia material 4,12 3,56
Objects in augmented reality 2,12 2,48
Self-assessment exercises 3,71 3,32
Online exams 3,06 3,18
Access to simulators and/or virtual laboratories 2,88 3,01
Reading articles (PDF journal articles) 6,39 3,51
Ebooks 5,25 3,59
Manuals 6,13 3,48

First, it is the dimension in which the highest standard devia-
tions were found, which indicates a wide dispersion found among
teachers’ responses. Second, it highlights a large group of tools
used—*Study guides’, ‘Workshop or laboratory guides’, ‘Notes’
and ‘PowerPoint or similar presentations’—and another large
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group of unused tools—‘Objects in augmented reality’, ‘Self-as-
sessment exercises’, ‘Online exams’, ‘Access to simulators and/
or virtual laboratories’ and ‘Audio files’.

Finally, with regard to the coursework they did using the insti-
tution’s Moodle, the mean score obtained for all activities offered
was 4.17 with a standard deviation of 0.89. In this case, and for
correct interpretation, it should be considered that the response
options went from none (1) to a lot (6). The mean scores obtained
in each of the options are presented in Table 5.

Table 5. Your coursework using AAIL

Work done with the AAI Mean SD

The teaching strategies that I employ as a tea-
cher using AAI made it possible to achieve the 4,46 1,08
training objectives of the course syllabus

As ateacher, I promote teaching strategies using

AAI 4,22 1,2

It is important as a teacher to encourage colla-
borative work through various resources (for 4,32 1,18
example, forums and wikis) provided by AAI

There is a common space for dialogue and de-
velopment of social ties among members in the 3,64 1,28
course AAI (forums, blogs, wikis, ...)

As a teacher, I promote student participation

through AAI 4,34 1,25
As a teacher, it is important to develop activities 464 112
that promote learning in AAI ’ ’
Students research and reflection using AAI tools 3,57 1,3

Activities were carried out in the AAT that
promote communicative interaction among 3,23 1,42
students, such as discussion forums

AAI has facilitated communication with

students 4,37 1.3
The technical function of the AAI is easy to 434 118
understand
The.AAI platform has been easy for me to 439 115
navigate
The aesthetic quality of the environment (size,

. . 421 1,28
typeface, colors, etc.) is attractive
I am generally satisfied with the pedagogical 442 L1l

usefulness of the AAT

In this case, the first thing to be pointed out is that the mean
values obtained in all cases exceed the scale’s central value of ‘3’,
with the following excelling as activities used most with Moodle:
‘As a teacher it is important to develop activities that promote
learning in Moodle’, ‘The teaching strategies that I use as a teach-
er with Moodle support made it possible to achieve the course’s
training objectives’ and ‘The Moodle platform is easy to browse
through’.

Once the descriptive analyses have been presented, we anal-
yse the possible relationships between the variables. To this
end, we will begin by analysing the relationships between
teachers’ self-reported knowledge of Moodle and the technical
knowledge and didactic management of different tools located
in the environment mentioned in the foregoing, applying the
Pearson correlation coefficient. The correlation coefficient al-
lows us to obtain independence between two variables and the
intensity of this relationship (Domenech, 1977). The overall
results are presented in Table 6.

Table 6. Global results of technical and didactic knowledge of the Moo-
dle platform

Item Pearson correlation
Technical knowledge 0,448%*
Didactic management 0,449**

Note: **= correlation significant to p <0.01

According to Mateo (2004), correlations would be moderate
when placed in the interval between 0.41 and 0.70. On the oth-
er hand, the values obtained clearly indicate that the perception
that teachers have of their knowledge of Moodle has a positive
and significant impact on their technical knowledge and didactic
management of the platform’s different tools and vice versa, with
correlations that are significant at the level of significance p <
0.01. On the other hand, its positive nature indicates that both
variables go in the same direction and that when one increases,
the other does also.

After carrying out this general analysis, we show the correla-
tions between the technical and didactic knowledge and the use
of different platform tools. The results are presented in Table 7.

Table 7. Correlation between the technical and didactic knowledge and
the use of different Moodle platform tools

Correlations

Emails 312" 242"
Forums ,450™ 415"
Blogs 421" 4017
Wikis ,443™ ,406™
:rzt(ien:c:)rrkfg;l;g;l(l)venes for 505" 478"
Glossaries 420" 392"
Videos (YouTube, Vimeo, etc.) 381" 352"
Video/Audio meetings 415" 401"
Online questionnaires 47T 448"
Co-evaluations (You evalua-

te your classmates and they ,436™ 413
evaluate you)

Queries or surveys 468" 441

Note: **= correlation significant to p < 0.01

The correlations, according to Mateo (2004), would be be-
tween moderate (0.41 to 0.70) and low (0.21 to 0.40) levels. At
the same time, it is noted that the values achieved for the two
major knowledge areas and for all the tools presented indicate
with complete clarity that teachers’ self-perception regarding their
general knowledge of Moodle has a significant influence on their
technical knowledge and on didactic management that incorpo-
rates different tools from the environment. Note that again all
correlations were positive and significant at p <0.01.

With respect to the possible relationships between the self-as-
sessment of the technological knowledge and the activities for
which they used Moodle, and again applying the Pearson correla-
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tion coefficient, the value found at the global level was 0.415,
significant at p < 0.01.

With regard to the assessment of each of the ‘Activities and
strategies developed with Moodle support’ and its possible re-
lationship with Moodle knowledge, in Table 7, the correlations

Table 8. Correlation between activities and teaching strategies with the
support of the Moodle platform

Item Correlation

Provide feedback on students’ academic work ,330%*
Perform collaborative work activities ,386%*
Ppse and propose problems (for example: Lear- 371
ning-Based Problem Methodology) >
Work .with projects (for example: Project-Based 387+
Learning Methodology) >
Work with the case study methodology ,368%*
Monitor the development of student activities ,345%%*
Conduct debates or discussion forums ,320%*
Use simulations (use of online simulators) ,240%*
Give out prizes, scores, rankings (Gamification 209%*
Methodology) ’

Use evaluation rubrics J315%*
Develop research ,320%*
Promote reflection in students through different

tools (wikis, forums, etc.) 366**
Use tools for students to discuss ,375%*
Allow students to analyze a case study ,418%*
Allow students to write essays ,356%*

Note: **= correlation significant to p < 0.01

Table 9. Correlation between general knowledge and learning sources

Item Correlation
Study guides ,230%*
Workshop or laboratory guides ,255%*
Notes 235"
Conceptual maps ,298™
PowerPoint or similar presentations ,332%%*
Videos 283 %%
Audio files ,195%%*
Animations, photographs, drawings 272%*
Interactive multimedia material ,322%%
Objects in augmented reality ,228%*
Self-assessment exercises 331 %%
Online exams ,316%*
Access to simulators and/or virtual laboratories 2T1%*
Reading articles (PDF journal articles) ,309%*
Ebooks L361%*
Manuals ,350%*

Note: **= correlation significant to p < 0.01

obtained are presented. Correlations have also been in line with
previous findings, that is, positive, moderately high correlations,
with all significant at the level of p <0.01.

With regard to the relationships between the knowledge indi-
cated by teachers and their possible relationship with different
learning resources incorporated into Moodle, mobilised by it in
their teaching, the correlation using the Pearson correlation co-
efficient obtained for the overall assessment was 0.329, with it
being significant at p < 0.01.

Delving into the particular relationships, the coefficients found
are presented in Table 8, which again move in the direction of
those noted above: moderate, positive and significant correlations
atp<0.01.

Our last analysis focuses on the possible relationships between
the variable of general Moodle knowledge and the type of work
that teachers establish with the platform. The overall correlation
reached was 0.515, also significant at the level of p < 0.01.

In Table 10, we present the correlations obtained, in this case
for the different activities that were noted in the questionnaire.

Correlations are between low and moderate and have all been
shown to be positive and significant.

4 DISCUSSION AND CONCLUSIONS

The results of this research support the contention that it is not
sufficient to incorporate content into the Moodle platform but

Table 10. Correlation between general knowledge and the activities
supported with the Moodle platform

Item Correlation

The teaching strategies that I employ as a teacher

using AAI made it possible to achieve the training ,446%*
objectives of the course syllabus
As a teacher, I promote teaching strategies with the S11*

support of the AAL

It is important as a teacher to encourage collaborative
work through various resources (forums, wiki for ,280™
example) provided by the AAIL

There is a common space for dialogue and develop-

ment of social ties among members in the course AAT  ,329™
(forums, blogs, wikis, ...)
As a teacher, I promote student participation through
,488%*

AAI
As a teacher, it is important to develop activities that

o ,354%%*
promote learning in AAI
Students research and reflect using AAI tools ,355%*
Activities were carried out in the AAI that promote
communicative interaction among students, such as 351 %*
discussion forums
AALI has facilitated communication with students ,336%*
The technical function of the AAI is easy to unders- 300%*
tand ’
The AAI platform has been easy for me to navigate ,463%*
The aesthetic quality of the environment (size, typefa- 209%*
ce, colors, etc.) is attractive >
In general, I am satisfied with the pedagogical useful- 4235
ness of the AAI ’
Coursework using AAI ,S515%*

Note: **= correlation significant to p < 0.01
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that, at the same time, other parallel measures should be taken
referring to organisational, methodological and training aspects
(Alharbi & Drew, 2014; Kang & Shin, 2015; Mohammadi, 2015;
Tarhini, Hone, & Liu, 2014).

For all the advantages of the Moodle learning environment
for the development of active and flexible learning, the results
of this research work coincide with those of other studies in that
its use remains mainly administrative for the delivery and col-
lection of student homework; in other words, it is mainly used as
a repository for materials and information (Costa et al., 2012).
Therefore, its pedagogical use is still limited (Browne et al.,
2006; Jenkins, Browne, Walker, & Hewitt, 2010; Parson, 2017;
Rienties, Giesbers, Lygo-Baker, Ma, & Rees, 2014; Rienties et
al., 2012).

For this platform to contribute to collaboration and partic-
ipation, also implied is an active role played by teachers in
designing and applying collaborative activities under diverse
didactic approaches and also a reflexive and critical view of
its practice (Fernandez, Fernandez, & Gutiérrez, 2014). At the
same time, students are expected to develop reflection and the
ability to work collaboratively and act independently (Cebrian
de La Serna, Serrano Angulo, & Ruiz Torres, 2014).

As we observe in the results of the study, there is low use of
the activities and strategies developed through the platform that
support collaborative work, feedback, debate of discussion and
reflection. The need to work with teachers in training is inferred
from these results to strengthen pedagogical and technological
knowledge (Koehler & Mishra, 2008). On the other hand, it is
important to rethink the dominant teaching approach, which is
content-centred. The challenge is to move to a student-centred
teaching focus (Silva et al., 2016), which implies changes in
teacher practices and the creation of challenges for training cen-
tres with regard to their implementation and teacher training
(Fainholc, Nervi, Romero, & Halal, 2013).

The faculty at the university researched presents a more tech-
nical rather than didactic use of the Moodle platform; however,
this technical use is still limited as it is mainly related to the
mechanical function of the platform, that is, using it as a repos-
itory and to follow up on activities carried out by their students,
which are results that coincide with those of studies indicating
that in many cases this integration is formal and limited to the
use of the virtual space as a repository of content (Pérez-Beren-
guer & Garcia-Molina, 2016).

We can then state that there are very few uses of the so-
cial, communicative and collaborative potential offered by the
Moodle platform, as well as the tools and resources (Farifia,
Gonzélez, & Area, 2013). The results of this research work show
low didactic knowledge of the Moodle platform, which leads us
to affirm that the educational practices of the teachers studied
are based mainly on content transmission of information, that
is, on a behavioural approach focused on the content, which is
transmissible without encouraging or ensuring students’ active
role regarding their learning. Similar results show that the tools
most used by teachers are email and homework and that the
most used learning resources were concentrated in study guides,
notes and PowerPoint presentations. We suppose that teachers’
pedagogical approaches are based on traditional and transmis-
sible teaching methods, which enhance student passivity and
teacher knowledge —a line of research that can be explored in
other studies from a qualitative perspective.

To achieve real changes in the integration of technology in the
classroom, it is necessary to rethink teaching approaches that are
focused on the teacher and direct them towards a student-cen-

tred approach. To this end, training and a change in the beliefs
of training teachers is required; however, the need to conceive
technological integration must be considered through the lens of
openness and flexibility as each training process requires var-
ious educational actions, and therefore different technological
support tools, for its implementation (Bartolomé, 2008).

Higher education institutions require clear guidelines for
adoption and technological integration considering that it is a
phenomenon where multiple factors intervene. A systemic ap-
proach may be needed, which assumes the complexity of the
educational phenomenon and the diversity of variables that must
be contemplated in the process. It is necessary to not only provide
technological resources to teachers to promote ICT integration,
(Ertmert et al., 2012) but also, as stated by several researchers
(Lawless & Pellegrino, 2007; Rienties & Townsend, 2012; Stes,
De Maeyer, Gijbels, & Van Petegem, 2012), to provide adequate
professional development, training and support staff for teachers
to increase their awareness of the complex interaction between
technology, pedagogy and cognitive content in their different dis-
ciplines.

Finally, we note that as a future line of research, a qualitative
study can be developed through in-depth interviews to explore
pedagogical practices using the Moodle platform, delving into
teachers’ decisions to use certain activities and technological
tools.
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