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Abstract Moodle has become popular worldwide in all levels of education. Although
several studies have focused on analyzing the use of the Moodle platform as a whole, few
contributions have examined the use of each activity included in Moodle, and its potential
impact in learning. The survey collected data from 132 teachers in 43 secondary schools
in Catalonia (Spain), considering teachers’ individual information, teachers’ frequency of
use of Moodle activities, and teachers’ perception of how the use of Moodle impacts learn-
ing. Findings from all teachers suggest that assignment, quiz, forum, lesson, and external
tool are the activities used most by teachers, and providing new educational scenarios is
the main perceived learning impact. Moreover, only teachers as users of a narrow range
of activities perceived the teaching and learning impact of Moodle as significantly higher:
database (creation and sharing information tool), forum (communication tool), glossary
(collaboration tool), and quiz and survey (assessment tools).
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1 Introduction

Learning management systems (LMS), also called digital learning environments, online
learning environments, course management systems or virtual learning environments, are
web-based platforms that enable teachers to create online courses. LMS are an impor-
tant issue in the research field of web-based instruction (Badia 2015), as they are widely
adopted by schools and universities (De Smet et al. 2012; Pynoo et al. 2011).

Moodle is one of the most commonly used LMS for developing online academic
courses, and several recent contributions have emphasized the significant influence of uni-
versity teachers’ and students’ perceived usefulness of the Moodle platform in its use as
a whole. It has been demonstrated that perceived ease of use, positive attitude, and per-
ceived usefulness are the key factors in determining Moodle usage by students (Arteaga
and Duarte 2010), and by students and teachers (Escobar-Rodriguez and Monge-Lozano
2012). Additional research has also demonstrated that communication has a strong effect
on students’ perceived Moodle performance (McArdle and Bertolotto 2012). Five critical
factors (which include content completeness, content currency, ease of navigation, ease of
access, and course staff responsiveness) affect students’ satisfaction (Naveh et al. 2012),
and satisfaction has shown to have a significant effect on behavioural intention to use Moo-
dle (Damnjanovic et al. 2015).

Whereas the relationship between Moodle’s perceived usefulness and acceptance, and
the Moodle platform use as a whole has been widely acknowledged at a university level
(Pynoo et al. 2011), little is known about how this significant relationship works in second-
ary education. We consider that any study that seeks to provide significant information to
be easily utilized by other researchers or practitioners, in terms of teaching and learning,
should use conceptual categories directly related to the education field. Consequently, the
purpose of this study is to explore in depth secondary teachers’ perceptions of the learning
impact of Moodle usage by studying the links between the use of 12 Moodle activities and
a set of Moodle learning impacts.

2 Literature Review
2.1 Types and Uses of Moodle Activities

Social constructionism theory underpins the technological design of Moodle. As a learn-
ing-centered management system, learning is considered a process of constructing knowl-
edge by negotiating meaning with others and creating shared cultural artifacts. This theo-
retical assumption is put into educational practice by means of two sets of tools: resources
and activities. Whereas resources include digital content files, activities make the learning
task central and contain tools for discussion, sharing ideas and engaging in the construc-
tion of knowledge (Cole and Foster 2007).

Correspondingly, activities should not be seen merely as modules, tools or components
of Moodle, but rather a set of different learning-tasks supported by a specific technological
resource. According to Blin and Munro (2008, p. 483), activities “provide affordances for
learner—learner or teacher—learner interaction as well as for manipulation and transforma-
tion of content”. From the point of view of the teacher, selecting an activity means promot-
ing a certain type of educational interaction and a specific method to learn the content.
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Moodle includes 15 types of activities that can be classified among seven main catego-
ries: creation and sharing of a collection of data (database); organization of a set of instruc-
tional materials (lessons); delivery, collection, evaluation, and feedback about content
(assignments, workshops); communication and exchange of ideas (chats, forums, news);
collaboration by building shared knowledge (glossary, wikis); assessment of student learn-
ing (choice, quiz, survey, and feedback); and reusability of learning resources (SCORM,
and external tools) (Costa et al. 2012; Piotrowski 2010).

Very little research has been conducted about the use of Moodle activities in formal
courses, and all contributions reviewed were carried out in universities. The analysis of
data extracted from the Moodle database in a large amount of university courses showed
that the most used learning activities were forum (78%), assignment (10%) and quiz (5%).
Collaborative and reflective activities such as wikis (1%) remain marginal (Blin and Munro
2008). A complementary study which also used data from seventy virtual Moodle-based
university classes demonstrated that the number of log entries related to informational
interaction level, which focuses mainly on the reception or posting of content without feed-
back, were higher than log entries related to the communication-interaction level, which
focuses mainly on the content exchange through communication or transactional inter-
action (Hamuy and Galaz 2010). When data was extracted by means of a questionnaire
applied to university students, findings showed that the activities with a higher number of
users were assignment (59.20%), forum (48.41%), and questionnaire (45.95%), and those
with fewer users were chats (16.36%), and quiz/survey (17.86%) (Costa et al. 2012).

2.2 Technology Learning Impact in Classrooms

The concept of technology learning impact from the point of view of teachers is defined as
the teachers’ beliefs about how technology improves teaching and learning (Petko 2012). In
some occasions, it has also been called instructional benefits of technology, and it is part of
a more general concept known as teachers’ beliefs regarding technology (Inan and Lowther
2010). Nowadays, there is not exactly a clear overview of how technology impacts learning
in the classroom, due to the relation between the use of technology in the classroom and its
instructional benefits for teaching and learning having merely been outlined (Voogt et al.
2013).

Several studies not strictly focused on the use of Moodle consider that the instruc-
tional benefits of technology include increasing the level of student motivation and help-
ing students to achieve better text writing skills (Van Braak et al. 2004). Some theoreti-
cal contributions suggest that the positive impacts of digital technologies in the classroom
the introduction of new teaching processes and the enhancement of student performance,
which includes the development of digital competency and academic performance in basic
subjects (Bilbao-Osorio and Pedr6 2009). More recent studies include new learning ben-
efits related to collaborative work, learning outcomes, learning interest and creativity, and
learning strategies for the students (Petko 2012). Finally, some new technology learning
impacts have been added to the list, such as the access to a wider range of learning content
and resources, and the possibility that students become more motivated, attentive, active
and independent in their learning process (Perrotta 2013).

Two recent studies have identified a set of more organized teachers’ perceived technol-
ogy learning impacts in schools. Badia et al. (2014) identify the following instructional
benefits of technology on teaching practices: the usefulness of technology-based commu-
nication and collaboration with students, the availability of educational resources on the

@ Springer



486 A. Badia et al.

internet, the improvement of the quality of students’ learning experience, the achievement
of the educational goals, and the suitability of technology-based educational resources. In
addition, Gémez and Badia (2016) identified five potential instructional benefits related
to the use of mobile learning in primary education from the teachers’ perspective, which
include providing new ways to learn, increasing learning engagement, fomenting autono-
mous learning, facilitating access to information, and promoting collaborative learning.

Less information is available about how LMS platforms impact learning in classrooms.
In a traditional university classroom, whereby Sakai LMS has been used, teachers stated
that efficient communication using content sharing, announcements, assignments, and syl-
labus tools, were valued more highly than social interactive aspects of Sakai related to the
use of chat, discussion, and wiki tools (Lonn and Teasley 2009). Also at the university
level but in an online course, six instructional benefits of Moodle as a teaching tool in
Physics were roughly outlined: improving the organization, management, and delivery of
course materials; providing a great number of resources; allowing the creation of attractive
learning activities; making the teacher—students interaction easier; allowing them to share
knowledge and difficulties among students; and reinforcing student abilities and knowledge
(Martin-Blas and Serrano-Ferndndez 2009). Finally, university students stated that the use
of Moodle had a positive effect on their perceptions of the quality of learning, the quality
of information present in the learning materials, the learning performance and outcomes,
and the intention to use Moodle in the future (Damnjanovic et al. 2015).

In summary, bearing in mind the aforementioned studies, both related to technology
and LMS platforms, we conclude that several different kinds of impacts of technology in
learning may be identified: enabling the sharing of knowledge and difficulties among stu-
dents, improving the quality of course content in providing a greater number of resources,
promoting the quality of learning and allowing the creation of attractive learning activities,
promoting efficient communication and teacher—student interactions, and reinforcing stu-
dent abilities, knowledge building, and learning performance and outcomes.

Taking into account the lack of knowledge about Moodle activities used in secondary
education, we have considered it relevant to carry out an empirical study focused on sev-
eral issues related with this field of study. Bearing in mind the available literature and stud-
ies, we attempted to answer the following research questions:

RQ1: What is the frequency of use of Moodle activities in the secondary classrooms?
RQ2: Do the teachers perceive that some relevant factors about teaching and learning in
classrooms can be affected by the usage of Moodle?

RQ3: What are the differences in the perceived learning impact of Moodle activities
among users/non-users of each activity?

3 Research Design
3.1 Context of Study

This research is based on data collected from 43 secondary schools which has received
considerable support from the Catalan Ministry of Education since 2007 to make the tech-
nological integration and educational use of Moodle by teachers and students in the class-
room possible. All secondary schools maintained a suitable technology infrastructure to
run Moodle properly, consisting of complete Internet access anywhere via Wi-Fi, access
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to Moodle for all members, at least 63 computers per 100 teachers, 28 computers per 100
pupils, and 21 computers with an Internet connection per 100 pupils, and technical and
pedagogical human support for the teachers and students in their respective schools.

Teachers of all centers have access to at least twelve Moodle activities (Cole and Fos-
ter 2007): (1) Database, which enables participants to develop, display and search a bank
of record entries on any conceivable topic; (2) Chat, a synchronous conversation tool; (3)
Choice, which enables teachers to ask a single question and offer a selection of possible
responses; (4) Quiz, which allows the development of a set of questions of various types,
including multiple choice, true—false, and short answer questions; (5) Survey, which pro-
vides a number of verified survey instruments; (6) Forum, which contains asynchronous
messages for all site participants to read or respond to; (7) Glossary, which enables par-
ticipants to create and maintain a list of definitions; (8) External Tools, which are activities
and learning resources on other websites with LTI (learning tools interoperability) support;
(9) Lesson, which allows teachers to create a linear set of content pages or instructional
activities that offer a variety of paths or options for the learner; (10) Workshop, which ena-
bles the collection, review and peer assessment of students’ work; (11) Assignment, which
allows students to upload and submit assignments and projects, and allows instructors to
grade and comment on students’ submissions; and (12) Wiki, a collaborative document
writing tool.

3.2 Participants

We made contact with principals of 102 secondary schools to seek secondary teachers who
complied with three requirements: (a) They have attended specific training courses of Moo-
dle activities during the last 5 years; (b) Teachers had used Moodle regularly throughout
the year 2014; and (c) Over the year 2014 Moodle ran properly in the school and teachers
received sufficient technical and pedagogical support when required. At the end, 132 teach-
ers from 43 secondary schools fulfilled a questionnaire of this study (42.16% of response
rate); this questionnaire gave information about the use of Moodle activities of 2850 pupils.
The complete information of participants is shown in Table 1.

3.3 Data Collection

An online survey was conducted during the last 3 months of 2014. In the first step,
researchers communicated with principals and heads of departments asking to provide con-
tact details of the teaching staff who fulfilled the requirements. Then an e-mail was sent to
participants with the link to an online survey, which was developed using GoogleForms.
The research has been developed in accordance with the ethical standards of the American
Psychological Association (2010).

The online survey contains three sections. The first section (24 items) requested
the socio-professional background (7 items), training experience with Moodle (2
items), and technological access conditions (15 items) of the teachers. Items regard-
ing the technological access conditions were assessed using a 5-point Likert scale
from 1="“strongly disagree” to 5 =“strongly agree”. The second section measured the
frequency of use of Moodle activities using the following sentence: “Assess how you
or your students have used the following Moodle activities at this educational level
selected.” It was assessed using 12 items, one for each Moodle activity, which ranged
from 1="“Never used” to 5=“Used every 2 or 3 days”. The third section measured
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Table 1 Participants’ individual information (N=132)

M SD
Age 43.9 9.65
Teaching experience 16.9 10.6
N (%)
Gender
Male 58 43.9
Female 74 56.1
Education
Bachelor 87 65.9
Master 38 28.8
Ph.D. 7 53
School’s type of funding
Teacher in public schools 71 53.8
Teacher in private schools 61 46.2
Studies taught
Secondary education (12—16 years old) 82 62.1
High school (17-18 years old) 33 25.0
Vocational training (1718 years old) 17 12.9
Teacher additional training (apart from training courses on Moodle) in the last academic year
No training 17 12.9
<5h 22 16.7
5-15h 47 35.6
16-30 h 33 25.0
>30h 13 9.8
Subject taught
Mathematics 14 10.6
Catalan and Spanish languages 20 15.2
English language 10 7.6
Science 21 159
Social sciences 11 8.3
Arts, music and physical education 7 53
Technology 19 144
Other 30 227

Moodle’s learning impacts perceived by teachers, and encompassed 21 items (see
“Appendix”). Items ranged from 1 =*“strongly disagree” to 5 =“strongly agree”.

The development of the three sections of the survey was based on aforementioned
literature, and had been done taking into account previous studies also related to
instructional benefits of technology (Badia et al. 2014; Gémez and Badia 2016).
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3.4 Data Analysis

Data were analyzed using IBM SPSS Statistics for Windows, Version 21.0. There were
three consecutive steps for the data analysis.

In the first step, descriptive statistics of Moodle activities use were calculated and
classified according to the categories suggested by Piotrowski (2010) and Costa et al.
(2012). As a second step in the data analysis, an exploratory factor analysis of the sur-
vey’s items related to the teachers’ perceived learning impact was carried out using the
maximum likelihood extraction method. To reduce item variability to a multidimen-
sional semantic space representing teachers’ meanings, five factors were identified for
Moodle’s learning impact. The raw scores were added and divided by the number of
items included in each factor to retain the original scale (i.e., ranging from 1 to 5, to
facilitate its interpretation). In the third step, a set of analyses of Student’s ¢ test and,
when required, Mann—Whitney U nonparametric test, were conducted to examine the
differences between teachers’ users and non-users of each Moodle activity, regarding all
perceived learning impacts. The effect sizes of both statistical tests are reported. For the
case of ¢ tests, Cohen’s d has been used, and for Mann—Whitney tests, eta-squared has
been used. The group of users was delimited selecting only the teachers who indicated
that each activity has been used (frequency of use of each activity > Never used). Lev-
ene’s test was used to assess the equality of variances. Because of the larger number of
comparisons in this step, we introduced a correction process to reduce the possibility of
Type I errors. Bonferroni tests were applied to data showed in Table 4. A new adjusted
significance level is used to evaluate the significance of all comparisons.

4 Findings

4.1 RQ1: What is the Frequency of Use of Moodle Activities in the Secondary
Classrooms?

Table 2 shows the descriptive results of the use of Moodle activities in classrooms.

The activities used by the highest number of teachers (above 50%) are varied, and
encompass one activity of delivery (assignment, 78%), one activity of assessment (quiz,
69.7%), one activity of communication (forum, 69.7%), one activity of organization
(lesson, 59.8%), and one activity of reusability (external tool, 53.0%). The activities
used by fewer teachers (under 30%) are all related with peer-to-peer learning-tasks, and
include one activity of delivery (workshop, 20.5%), one activity of creation (database,
28.8%), and one activity of collaboration (wiki, 29.5%). In addition, Moodle activities
most frequently used (at least weekly for 25% of teachers) are assignment (50.7%), les-
son (39.4%), external tool (29.6%), and forum (25%).

From the student’s point of view, these results mean that the main learning activities
used on Moodle for the most students and with the most frequent development consist
of uploading and submitting documents and receiving feedback from teacher, answer-
ing questions such as multiple choice or true—false, participating in virtual communi-
ties with peers, accessing structured content and answering questions about this content,
and using external tools which could provide access to a new activity type, learning
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Table 2 Frequency of use of each Moodle component in classrooms (N =132)

Categories Activities Nonusers Users

Neverused Monthly  Fortnightly =~ Weekly >3 days

N (%) N (%) N (%) N (%) N (%)
1 Creation 1 Database 94 (71.2) 14 (10.6) 5(3.8) 9 (6.8) 10 (7.6)
2 Organization 2 Lesson 53 (40.2) 18 (13.6) 9 (6.8) 17 (12.9)  35(26.5)
3 Delivery 3 Assignment 29 (22.0) 21(15.9) 15(11.4) 28 (21.2)  39(29.5)
4 Workshop 105 (79.5) 12 (9.1) 5(3.8) 3(2.3) 7(5.3)
4 Communication 5 Chat 83 (62.9) 29 (2200 12(9.1) 4(3.0) 4(3.0)
6 Forum 40 (30.3) 43(32.6) 16(12.1) 21(15.9) 12(9.1)
5 Collaboration 7 Glossary 74 (56.1) 38 (28.8) 3(2.3) 9 (6.8) 8 (6.1)
8 Wiki 93 (70.5) 17 (12.9) 10 (7.6) 8(6.1) 4(3.0)
6 Assessment 9 Choice 69 (52.3) 25(18.9) 10(7.6) 9 (6.8) 19 (14.4)
10 Quiz 40 (30.3) 51(38.6) 17(12.9) 15(11.4) 9 (6.8)
11 Survey 83 (62.9) 29 (22.0) 9 (6.8) 7(5.3) 4 (3.0
7 Reusability 12 External Tool 62 (47.0) 24 (18.2) 7(5.3) 15(11.4) 24(18.2)

materials from a publisher, or a new software such as Skype, Google Hangout, Flickr,
wikispaces, or Hot Potatoes.

4.2 RQ2: Do the Teachers Perceive that Some Relevant Factors About Teaching
and Learning in Classrooms Can Be Affected by the Usage of Moodle?

Factor analysis showed an acceptable five-component structure (KMO=0.884 and a sig-
nificant Bartlett test, p=0.000), and explaining 59.83% of the total variance. The resulting
five factors derived from the survey’s items related to the perceived learning impact are:
Promoting collaborative learning (12.99%), increasing quality in teaching and learning
(32.73%), promoting inclusive education (4.47%), providing new educational scenarios
(5.54%), and increasing engagement to learn (4.09%). The five components showed an
acceptable reliability, with a Cronbach’s o of 0.706, 0.861, 0.694, 0.855, and 0.861, respec-
tively (see Table 3).

Providing new educational scenarios includes statements mainly related to extend
the variety of learning assignments, and to enable the teacher to design more innovative
assignments as well as a greater diversity of learning experiences. Increasing engagement
to learn refers to remarks such as increasing motivation, interest, attention, satisfaction
and happiness in students’ learning. Increasing quality in teaching and learning highlights
aspects which encompass both to make the teacher feel happier with the quality of his/her
teaching, and to contribute to greater achievement of learning goals, learning outcomes
and academic performance. Promoting collaborative learning refers to questions related
to collaborative learning and joint development of learning products. Finally, promoting
inclusive education includes accounts focused on student diversity and individual students’
learning needs.

Teachers scored higher on the factor providing new educational scenarios (M =4.24)
and, in fact, this is the only factor in which the mean is higher than the “agree” level.
The other four factors are scored between “Neither agree nor disagree” and “agree”, in
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accordance with that decreasing order: Increasing quality in teaching and learning
M =3.79), promoting collaborative learning (M =3.68), increasing engagement to learn
(M =3.62), and promoting inclusive education (M =3.60). From the learning point of view,
these results mean that teachers perceived the last four aforementioned factors as being not
greatly affected by the usage of Moodle.

4.3 RQ3: What are the Differences in the Perceived Learning Impact of Moodle
Activities Among Users/Non-users of Each Activity?

Table 4 shows links between teachers’ perceptions of learning impact of Moodle and use of
Moodle activities.

Altogether, Table 4 shows that users of only five activities perceived the overall index of
learning impact of Moodle activities as significantly higher than non-users. The activities
which show significant differences between users and non-users are database (r=3.582,
p<0.0008), forum (r=3.495, p<0.004), glossary (r=3.349, p<0.004), quiz (t=4.656,
p<0.0008), and survey (r=3.371, p<0.004).

Users of the database activity, as a creation tool, think that Moodle increases the
engagement to learn (r=2.947, p <0.004) and promotes collaborative learning (r=4.377,
p <0.0008). Users of the lesson activity, as an organization tool, think that Moodle provides
new educational scenarios (r=2.953, p<0.004). Among delivery tools, which encom-
pass the assignment and workshop activities, only users of the assignment activity per-
ceive that Moodle increases significantly the quality in teaching and learning (U=935.500,
p<0.004). In relation to the communication tools, which include chat and forum activi-
ties, only users of forum perceive Moodle’s learning impact as significantly higher on pro-
viding new educational scenarios (t=3.063, p <0.004), promoting collaborative learning
(t=3.211, p<0.004), and promoting inclusive education (#=3.325, p <0.004). Among the
collaboration tools, which include glossary and wiki, teachers’ users of both activities per-
ceive Moodle’s learning impact as significantly higher on promoting collaborative learn-
ing (t=2.959, p<0.004; t=4.122, p<0.0008, respectively), and teachers’ users of glos-
sary on promoting inclusive education (t=4.636, p <0.0008). In relation to the assessment
tools, users of each activity (choice, quiz, and survey) perceive Moodle’s learning impact
as significantly higher on promoting collaborative learning (t=4.122, p <0.0008; r=4.314,
p <0.0008; t=3.906, p <0.0008, respectively). In addition, teachers’ users of quiz perceive
Moodle’s learning impact as significantly higher on increasing quality in teaching and
learning (r=4.398, p<0.0008), and promoting inclusive education (t=4.972, p <0.0008),
and survey’s users also on promoting inclusive education (r=3.119, p <0.004). Finally,
users of the external tool activity, as a reusability tool, do not significantly perceive any
learning impacts.

5 Discussion and Conclusion

An overview of findings previously mentioned, which focus on teachers’ perceptions of
the use of Moodle activities and their learning impact in secondary education classrooms,
allows us to draw three interrelated conclusions.

In connection with the first research question, three types of Moodle activities (assign-
ment, forum, and lesson), are simultaneously the most used and the most frequently used.
Blin and Munro (2008) also found that the types of Moodle activities most used at a
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Table 4 Differences of teachers’ perceived learning impact of Moodle activities among users/non-users of
each activity (N=132)

F1. Promoting collaborative
learning

F2. Increasing quality in
teaching and learning

F3. Promoting inclusive
education

M (SD) Sig./Ef. size M (SD) Sig./Ef. size M (SD) Sig./Ef. size
1 Database
Non-users ~ 3.52(0.83) t=4.377" 3.69 (0.65) r=2.879 3.50(0.65) r=2.795
Users 4.07 (0.55) d=0.78 4.04 (0.56) d=0.58 3.85(0.66) d=0.53
2 Lesson
Non-users  3.48 (0.79) 1=2.343 371(0.64) t=1.184 3.50(0.66) r=1.371
Users 3.81(0.78) d=042 3.84(0.65) d=0.20 3.67(0.68) d=0.25
3 Assignment
Non-users  3.55(0.84) U=1321.000 3.49(0.58) U=935.500" 3.34(0.63) U=1073.000
Users 3.71(0.78)  1>=0.083 3.87(0.64) 1>=0.062 3.67(0.69) 1?=0.041
4 Workshop
Non-users  3.61(0.82) U=1036.000 3.75(0.65) U=1229.500 3.56(0.69) U=1148.000
Users 3.94 (0.66) 1>=0.030 3.93(0.61) 1°=0.012 378 (0.58) 1°=0.018
5 Chat
Non-users  3.54 (0.84) 1=2.521 3.76 (0.66) 1=0.744 3.51(0.69) r=2.050
Users 3.90(0.68) d=047 3.84(0.63) d=0.12 376 (0.61) d=0.38
6 Forum
Non-users  3.35(0.86) ¢=3.211* 3.60 (0.64) r=2.248 3.32(0.65) t=3.325%
Users 3.82(0.73) d=0.59 3.87(0.64) d=042 3.73(0.65) d=0.63
7 Glossary
Non-users  3.50 (0.88) ¢=2.959a 3.67 (0.66) t=2517 3.38(0.62) t=4.636"
Users 3.90 (0.61) d=0.53 3.95(0.59) d=045 3.89(0.63) d=0.82
8 Wiki
Non-users  3.53 (0.84) t=4.122" 3.74 (0.66) r=1.458 3.50 (0.66) r=2.793
Users 4.04 (0.55) d=0.72 3.92(0.60) d=0.29 3.84(0.64) d=0.52
9 Choice
Non-users ~ 3.40 (0.81) t=4.314" 3.66 (0.68) r=2.331 3.49 (0.67) t=1.956
Users 3.97 (0.68) d=0.76 3.92(0.59) d=041 3.72(0.66) d=0.35
10 Quiz
Non-users ~ 3.23(0.97)  ¢=3.906" 3.43(0.67) t=4.398" 3.19(0.64) ¢=4972"
Users 3.87 (0.62) d=0.79 3.94 (0.58) d=0.81 3.78 (0.61) d=0.93
11 Survey
Non-users  3.48 (0.84) t=4.240" 3.67 (0.64) r=2.883 3.46 (0.67) t=3.119*
Users 4.01(0.58) d=0.73 4.00 (0.60) d=0.53 3.83(0.61) d=0.58
12 External tool
Non-users  3.57 (0.90) t=1.408 3.72(0.61) r=1.146 3.47(0.61) r=2.173
Users 3.77(0.68) d=025 3.85(0.68) d=0.20 3.72(0.71) d=0.38
F4. Providing new educa- F5. Increasing engagement Overall index
tional scenarios to learn
M (SD) Sig./Ef. size M (SD) Sig./Ef. size M (SD) Sig./Ef. size
1 Database
Non-users  4.16 (0.56) t=2.775 3.51(0.67) t=2.947" 3.74 (0.51) t=3.582"
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Table 4 (continued)

F4. Providing new educa-
tional scenarios

F5. Increasing engagement
to learn

Overall index

M (SD) Sig./Ef. size M (SD) Sig./Ef. size M (SD) Sig./Ef. size
Users 4.45(048) d=0.56 3.89 (0.67) d=0.57 4.09 (0.46) d=0.72
2 Lesson
Non-users  4.07 (0.56)  ¢=2.953" 3.52(0.68) =1.273 3.73(0.54) =2.118
Users 4.36 (0.52) d=0.54 3.68 (0.69) d=0.23 3.92(0.50) d=0.37
3 Assignment
Non-users  4.13(0.56) U=1127.000 3.35(0.64) U=1093.000 3.63(044) U=951.000
Users 425(0.55) 12=0.012 3.69 (0.69) 1*=0.042 3.90(0.53) 1*=0.046
4 Workshop
Non-users  4.19(0.55) U=1054.500 3.55(0.68) U=1035.500 3.79(0.52) U=1018.500
Users 4.41(0.54) 12=0.025 3.88 (0.68) 1°=0.038 4.04(0.48) 1>=0.038
5 Chat
Non-users  4.16 (0.55) r=2.122 3.57(0.67) =1.101 378 (0.51) 1=1.824
Users 4.37(0.53) d=0.39 3.70(0.72) d=0.19 3.95(0.53) d=0.33
6 Forum
Non-users ~ 4.03 (0.54)  t=3.063" 3.38(0.62) 1=2.745 3.61(0.46) t=3.495
Users 4.34(0.53) d=0.58 3.73(0.69) d=0.53 3.95(0.51) d=0.70
7 Glossary
Non-users ~ 4.16 (0.55) r=1.928 3.49 (0.65) 1=2.546 3.72(0.51) t=3.349"
Users 435(0.54) d=0.35 3.79(0.71) d=0.44 4.02 (0.49) d=0.60
8 Wiki
Non-users ~ 4.18 (0.56)  =1.970 3.54 (0.69) r=2.000 377 (0.51)  1=2.504
Users 439(0.50) d=0.40 3.80 (0.67) d=0.38 4.02(0.50) d=0.50
9 Choice
Non-users 4 150.57) +=1.902 3.54(0.65) =1.283 3.72(0.50) 1=2.767
Users 434(0.52) d=0.35 370 (0.73) d=0.23 3.97(0.51) d=0.50
10 Quiz
Non-users ~ 4.05 (0.58)  1=2.605 3.41(0.77) t=2.375 3.54 (0.52) t=4.656"
Users 432(052) d=0.49 3.71(0.63) d=0.43 3.97 (0.46) d=0.88
11 Survey
Non-users ~ 4.16 (0.55)  1=2.239 3.51 (0.65) 1=2.387 3.73(0.51) ¢=3.371°
Users 438(0.53) d=0.41 3.80 (0.71) d=0.43 4.06 (0.48) d=0.67
12 External tool
Non-users ~ 4.13(0.54) t=2.125 3.45(0.65) 1=2.724 374(052) 1=2.127
Users 434(0.54) d=0.35 377 (0.69) d=0.48 3.93(0.51) d=0.37

Significant values are bold
Effect sizes (Ef. size): Cohen’s d (d) and eta-squared (r|2)
p <0.004. Bonferroni correction: 0.05/12=0.004; °p <0.0008. Bonferroni correction: 0.01/12 =0.0008

university level, over one whole course, were discussion forums followed by assignments.
Why is there such a difference in the frequency of use among activities? It appears that
these activities have three common features. First, the three activities enable the design
of learning environments based on problem solving, learning inquiry, and complex,
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open-ended and ill-structured learning assignments (De Jong et al. 2012). Second, these
activities address certain main roles of secondary school teachers in relation to instruc-
tional goals. Lesson and assignment are activities that allow teachers to provide subject
guidance and students to develop their own skills and understanding of the subjects (Kelly
et al. 2013). Third, these activities enable teachers to customize and adjust certain techno-
logical functions to the learning needs of students, including organization, delivery and
communication tools.

The low number of users of communication and collaboration tools (excluding
forum), as well as the low frequency of use of these activities, brings into question
whether teaching practice in secondary education using Moodle is really in line with
the social constructionism theory of learning which underpins the technological design
of Moodle. These seemingly contradictory findings may be due to teachers’ beliefs that
secondary students will most likely have a negative perception of collaboration using
Moodle (Psycharis et al. 2013) in face-to-face scenarios. This belief makes it necessary
to rethink the role that Moodle should realistically have in face-to-face educational set-
tings in secondary education, particularly since it was designed to develop communica-
tion in online scenarios.

In addition, teachers perceived that the use of Moodle impacts only in one aspect of
their educational practice in classroom: providing new educational scenarios. Teachers
perceived that the only educational benefit of the Moodle’s use is to extend the limits of
the physical classroom. At higher education, evidence about this issue is contradictory.
Whereas activities for efficient communication among teachers and students is more highly
valued by university teachers than interactive activities for innovating existing practices
(Lonn and Teasley 2009), university students agree that the use of Moodle positively influ-
ences their perceptions of the quality of learning materials, the level of student perfor-
mance and learning outcomes (Damnjanovic et al. 2015).

Finally, in relation to the third research question, only teachers as users of a nar-
row range of activities perceived the learning impact of Moodle as significantly higher:
database (creation and sharing information tool), forum (communication tool), glossary
(collaboration tool), and quiz and survey (assessment tools). In addition, users of a high
number of activities (seven in total, the preceding five and also wiki and choice) per-
ceived that Moodle significantly impacts promoting collaborative learning, which is the
learning impact significantly mentioned by users of more activities. Both empirical data
supports the assertion that secondary teachers who actually use these Moodle activities
tend to use Moodle for instructional purposes in line with social constructional theory
(Cole and Foster 2007). In addition, the activities that demonstrate the highest perceived
learning impact are not the same as the activities most used in the classroom (such as
assignment, lesson and external tool). It seems clear that the whole types of learning
impact used in our study do not include all the reasons that are prompting teachers to
promote the use of Moodle in classrooms. Whereas assignment, lesson and external tool
were used by more than 50% of teachers, only the assignment was perceived as influenc-
ing learning in the sense of achieving learning outcomes. The other two do not seem to
provide any learning impact for teachers as users.

In sum, our study contributes to clarify which is the real teaching and learning
impact of the use of different types of technology affordances in the educational prac-
tice in classroom, in our particular case focused in the use of Moodle in secondary
education. In this same research field, other recent contributions analysed the educa-
tional impact of the use of mobile learning (Gémez and Badia 2016), of augmented
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reality (AR) learning environments (Wu et al. 2017), and serious games (Iten and
Petko 2016).

Our study has two main limitations. Firstly, our contribution should be viewed as an
exploratory and preliminary study about secondary teachers’ perceptions of Moodle activi-
ties and their learning impact and uses in secondary classrooms. Further research would be
required to extend data relating to students’ perspectives and, more importantly, the use of
Moodle in real scenarios. Secondly, any future research developed about the use of Moodle
activities in secondary education should take into account that teachers are able to use not
only singular Moodle activities but also sets of combined activities in order to design complex
learning assignments.

Our findings raise some questions that could be interesting from an educational research
perspective. For instance, focusing on Moodle activities and Learning outcomes, one future
research question could be: Why have teachers considered that only certain Moodle activities
have a positive impact on learning outcomes? These questions may also be linked to prac-
tical concerns related to educational practice. Also related to learning outcomes, a practical
challenge might be: what can technological designers and teachers do to improve the level of
learning outcomes achieved through the use of Moodle activities? Therefore, future research
on Moodle activities and learning outcomes should emphatically focus on answering those
questions.

5.1 Note About the Possibility of Providing the Raw Data Without Identification
of this Research

Data collected has been stored and managed observing the law on data protection and the right
to confidentiality. Access to the database will be provided by the first author on the request of
the interested part. Solicitations should contain information about the aim of the research and
the type of analysis that researchers want to do. Applicants will be given a well-reasoned reply.

Compliance with Ethical Standards

Conflict of interest The authors declare that they have no conflict of interest.

Ethical Standards This research paper has been developed in accordance with the ethical standards of the
American Psychological Association (2010). Participants were informed in advance of the general aim of
the research, its duration, and the procedure to collect, store, and analyze the information provided by them.
Following this notification, participants freely decided to answer the online survey. Data collected has been
stored and managed observing the law on data protection and the right to confidentiality.

Appendix: Section 3 of the Questionnaire

When you have used Moodle at this educational level and subject, please, assess how Moo-
dle has benefited the teaching and learning process in each of the following aspects.
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Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree
2 3 4

01  To make the teacher feel happier with his/her teaching

02  To increase teacher’s perception of the quality of his/her teaching
03 To enable the teacher to design more innovative assignments

04  To increase access to content in various formats

05  To facilitate access to useful educational resources

06  To increase students’ motivation

07  To enhance students’ interest and attention

08  To increase students’ satisfaction and happiness

09  To contribute to extend the variety of learning assignments

10 To extend all ways of teacher—student communication

11 To contribute to design greater diversity of learning experiences
12 To make easier for students to produce learning products together
13 To allow better collaboration in learning among students

14 To make possible to take students’ diversity into account

15  To better serve the individual students’ learning needs

16  To improve reading and writing students’ skills

17 To promote students’ use of more learning strategies

18  To contribute to greater achievement of learning goals

19 To improve academic performance

20  To help achieve meaningful learning of content

21 To help assess the students’ learning outcomes
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