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Abstract - This research presents experimentation of MOODLE course management system for
teaching software engineering and process modelling to master’s degree students. The students used
MOOLE for online discussions, assignments and for downloading lecture notes for a duration of
four months. Thereafter, they evaluated the learning environment with questionnaires. The results
indicate that MOODLE is a highly accepted learning management system for teaching and learning
in a resource limited country. However, for a learning management system like MOODLE to be
effectively implemented in a University setting, it is important for the University management to
invest in the initial computer hardware equipment and Internet connectivity infrastructure to
overcome technology barriers.
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Introduction

In the contemporary educational advancements (Hirtz, 2008), learning management
systems (LMS) have significant impact on many aspects of teaching and learning process.
They provide web-based interfaces supporting a wide range of activities that include
forums, contents, questionnaires, chats, assignments and other educational tools. These
tools make it easy to implement pedagogical approaches of a constructivist nature,
consisting of building of knowledge through the completion of various activities (Knuth
and Cunningham, 1993; Jonassen, 1999; and Khalifa and Lam, 2002). These tools also
promote collaborative learning (Tan et al, 2008), a good complement to constructivist
teaching.

Moodle (Modular Object-Oriented Dynamic Learning Environment) is a popular
learning management system (Moodle, 2009). It has 45,000 validated registered sites at
the beginning of 2010, and it is widely used by Universities and higher educational
institutions (Martin-Blas and Serrano-Fernandez). Another benefit of using Moodle is its
availability as open-source software (Trenas et al., 2011).
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In this research, Moodle learning management system was configured for teaching
software engineering course to a class of 30 postgraduate students. This is the first time of
using this learning management system in the University. This system has not been used
for conducting any course at any faculty of the University. The success of this experiment
brings new opportunity of starting online courses in the University.

E-learning Definition

There are a number of definitions of e-learning as a method of extending educational
process through the use of ICT. E-learning is defined as “the use of new multimedia
technologies and the Internet to improve the quality of learning by facilitation access to
resources and services as well as remote exchanges and collaboration” (European
Commission, 2011). E-learning as a form of education, exists at several levels: as a
completely independent form, but also as an integral part of or an extension of “classical”
education. ICT can serve as an aid to classical teaching, as a blended (hybrid, mixed
mode) learning combining the classical teaching in classroom with teaching assisted by the
technology, or completely as online learning where students learn independently, mostly
over the Internet (World Wide Web) and without the need to be physically present within
the learning environment (Bullen, et al, 2006).

Theories of Learning

Different theories of learning complement each other and may even overlap. Learning
systems should comprise behaviourism, cognitivism and constructivism (Ally, et al, 2004).
The behaviourist school observes how the behaviour of the instructor and other external
factors affect learning. According to behaviourists, students need approval and support,
which should be provided in the shortest time possible, and learning is an incremental
rather than a single-step process. Learning is strengthened by repeated success. The
cognitivist school perceives learning as a mental process. Learning is considered as an
active process of transforming experience into organized concepts, with emphasis on
individual differences in ability and motivation between students. The focus is on how
individuals perceive, interpret, store and memorize information. The constructivist school
recognizes learning as an active process of constructing meaning. Students do not
memorize what was said by the instructor. The students construct their own versions of the
learning content. Students should be helped to construct their own meaning of knowledge,
to enable them reflect upon, discuss and exchange ideas among themselves and their
instructors. High-quality learning environments in general, and high-quality online
learning environments in particular, should be based on multiple theories of learning
(Mishra, 2002; Johnson, et al, 2002). In the field of education today, constructivism is the
most accepted model of learning (Morphew, 2000); this emphasizes the student-centred
model, and active-learning. Learning is achieved when students are actively involved in
the learning process and if this process is taking place in a collaborative learning
environment (Bermejo, 2005).

Blended Learning

Blended learning is the learning based on various combinations of classical face-to-face
lectures, learning over the Internet, and learning with support of other technologies such as
online and traditional learning environments, technology and media for learning content



J Sci Sus Dev - Education for Sustainable Development

delivery, different teaching and learning methods, group and individual learning activities,
and synchronous and asynchronous interactions. The aim of having multiples approaches
to learning is to motivate students and assist them in successfully mastering the course
(Alanso F, 2005; Thorne, 2003; Bersin, 2004).

Benefits of E-learning to Students and Institutions

Reduced overall cost is the most important factor in adopting e-learning. The e-learning
eliminates costs associated with classroom rentals, student travel, lodging, and meals. The
reduction of time spent away from the job by employees may be the most positive
offshoot. Learning times reduced an average of 40 to 60 percent (Brandol, 1997).
Increased retention and application to the job averages an increase of 25 percent over
traditional methods (Fletcher, 1991). Consistent delivery of content is possible with
asynchronous, self-paced e-learning. Expert knowledge is communicated, but more
importantly captured, with good e-learning and knowledge management systems. Proof of
completion and certification, essential elements of training initiatives, can be automated.

Along with increased retention, reduced learning time, other advantages of e-learning
to a student include: on-demand availability where the student is free to do the training at
his or her convenient time; self-spacing for slow and fast learners reduces stress and
increases satisfaction; and confidence that the reference materials are available online
reduces burden of responsibility of mastery.

Challenges Facing E-Learning approach to Education

New challenge facing designers and human computer interaction researchers is to develop
software tools and applications that are effective for e-learning. Evaluators do not have the
knowledge, instruments and/or time available to handle usability (Tanja et al., 2007).

The following critical factors have failed e-learning projects: initial design problems;
emphasis on technology and little attention to instruction design aspect of e-learning; lack
of understanding of e-learning tasks; interactivity and user friendliness of e-learning
platforms are not adequately addressed; and problems with development process,
distribution and maintainability of e-learning courses and platforms (Romiszowski, 2004).
E-learning problems students are likely to come across in a tertiary institution setting
include: inaccessibility due to lack of personal Internet connectivity; lack of support from
peer group in learning process due to absence of collaboration and problem-solving;
reduced student-teacher relationship which can create difficulty for slow learners who
need support of the instructors from time to time; accessibility/usability problem; and
additional costs from printing and Internet payment for the case of an e-learning student
(Nikolakaki and Paraskeva, 2005).

Learning Management System (LMS)

Technology is the focal point in an online environment. Learning Management System
(LMS) is the basis for all interactions in an online system. Considering technology as the
central theme in an education systems raises so many questions about other important
aspects of learning such as pedagogy. Technological considerations shouldn’t undermine
the needs of the learner and the learning processes, but that to focus on technology and to
study the ways in which technology can shape interaction among learners-teacher-content



Joseph Kizito Bada

helps us to understand how technology-mediated interaction influences social presence,
structure, learner control, and feedback. Technology should not be studied separately or as
a “mere vehicle” (Vrasidas, 2004).

Researchers, educators, and computer scientists need to work together in examining the
ways that technologies can facilitate teaching and learning and conducting research that
can point the way for improving the development of such technologies. Typical questions
that can be asked and addressed, as e-learning systems are developed, include the
following: how do technology affordances permit and constrain certain kinds of
interactions? How does technology-mediated interaction shape structure, learning, learner
control, and social presence? , what technologies can be used to undertake the kinds of
tasks that learners and teachers cannot easily perform (e.g., store and retrieve information,
execute advanced calculations) and allocate learners and teachers the tasks they do best
(e.g. use of Intelligent Agents)? , how has technology made some content obsolete and
other content more important than ever? What content should be relegated to a Learning
Management instead of the teacher and students? , What combination of technologies,
content, context, and instructional methods are appropriate for what kinds of instructional
goals, teachers, and learners? (Vrasidas, 2002).

The following specific duties and tasks of the teacher as designer: designing the
overall structure of the course, the syllabus, and establishing expectations for successful
course completion; selecting the activities that students will be asked to engage in while
taking the online course; when is it appropriate using individual assignments, collaborative
groups, online discussions and debates, etc.? ; Selecting the learning strategies and
appropriate media that benefits students in achieving the desired outcomes. For example,
deciding when to use a visual illustration, a video clip, an audio strip, or an animation, and
how it is supporting learning (Vrasidas, 2004).

A Learning Management System should provide tools that enable students and teachers
to seamlessly integrate real-world authentic activities within class schedule; social and
collaborative: learning is a social activity and students learn best when they interact
frequently with teachers and peers. A Learning Management System should allow learners
to interact by providing synchronous and asynchronous communication tools; reflective:
learners engage in reflective thinking about their actions, skills, competencies, knowledge,
and meta-learning skills. A Learning Management System should provide tools that
scaffold and support reflection on the learning process e.g. journal keeping, probing
questions to reflect on, etc.; requires prompt feedback. Integrate feedback within the grade
book. A Learning Management System can use Intelligent Agents to provide feedback to
student work and help the teacher monitor student progress (Vrasidas, 2000).

Methodology

The author configured the Moodle learning management system to provide an online
platform for teaching software engineering and process modelling course to a group of 30
students offering MSc in computer science and Information systems. The Moodle learning
environment is quite easy to configure and students learn to use it within short time
without getting much difficulties. Figure 1 shows the online class in Moodle engaging in
an online discussion forum. This e-learning platform supported students in a number of
ways including: flexibility in submission of assignments, knowledge sharing through
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discussion forum, accessing the learning material from online at any time and seeking
advice from the course instructor and class members at any time.
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Figure 1: Online Class Discussion Forum

The course ran for 4 months at the LMS site with address
http://cs.joensuu.fi/~jbada/netaids. The students downloaded all the course material from
the e-learning, all the assignment were done online either through discussion forum or
individual submissions, assignment marks and grades were checked by individual students
online, and individual students received messages for new postings of course materials
and coursework marks through emails. The topics of the course are given in Table 1 and
Table 2 gives sample questions for the coursework.

Table 1: Course Content Table 2: Sample coursework
Software Engineering topics Assignment questions
1 Introduction to software engineering Software engineering practitioners can shape the
2 Software development life cycle future of e-government of developing countries by
3 Software requirements developing software applications relevant to the local
4 Software development needs of these countries. Justify the above
methodologies statement with a relevant example giving clear
5 Software design explanation of contribution software can make in
6 Program coding service delivery (10 marks). (Final date:
7 Software testing 3/April/2011).
8 Systems implementation
9 Software quality Compare the following software development
Software process modelling methodologies: Waterfall model, Prototyping, time-
1 UML diagrams boxing model and agile development methodologies
2 Use case modelling (Hint: show differences in terms of scope control,
3 Frameworks schedule control, human resource needs, and
4  Software architecture product quality). (10 marks) Submit your work online

by 3/5/2011
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The students took an off line examination at the end of the semester. This end of semester
examination accounted for 60% of the overall assessment. Questionnaires were
administered to evaluate the Moodle environment students used for studying the course.
The evaluation results are presented in the next section.

Research Instrument

We designed a questionnaire on a five-point Likert scale (1 indicating an extremely
negative rating and 5 an extremely positive rating) to gather responses related to the items
defined in Table 5. The questionnaire had items that measured the latent variables namely
the computer games and the learning outcome. These latent variables were each measured
using a set of theoretical constructs or manifest variables or indicators. The students
completed the questionnaire and submitted it along with their written comments. Cronbach
alpha was computed for each construct to identify whether the items belonged together
within a construct. There are a number of opinions on acceptable levels of Cronbach alpha.
For example, an alpha of 0.80 or higher may be considered, or a value of 0.7 or higher is
also most commonly considered. For our research we expected the values of Cronbach
alphas to be well above 0.70. Table 3 below presents the alpha values of the variables.

Table 3: Cronbach’s Alpha Coefficient for ltems in the Instrument

Variable ltem Code Alpha
Perceived  Learning to use MOODLE is easy for me E1 0.728
Ease of | find it easy to download lecture handouts from MOODLE E2 0.757
Use (PEU) | find MOODLE easy to use E3 0.725
| find it easy to do assignments using MOODLE E4 0.731
It is easy for me to build my skills in using MOODLE E5 0.754

Perceived  Using MOODLE would improve my skills in e-learning E6 0.790
Usefulness Using MOODLE during my postgraduate studies would E7 0.741

(PU) enable me to accomplish tasks quickly
| find MOODLE useful in my studies E8 0.747
Using MOODLE increases my effectiveness in the course E9 0.733
Attitude | look forward to those aspects of my course that require E10  0.721
toward use me to use MOODLE
(ATT) MOODLE makes learning more interesting E11 0.727
Learning with MOODLE is innovative approach to learning E12  0.758
Intention to | will use MOODLE in the future E13 0.725
Use (INT) | will continue to use MOODLE in the other course units E14  0.730
| plan to use MOODLE in my own classes E15 0.718

Table 3 shows that Cronbach’s alpha coefficient was found to be above 0.7 for all the
items in the instrument.

Findings

Questionnaires were used to collect data from students related to their experience with
Moodle learning management system. The questionnaires included closed-ended
questions designed on a five-point Likert scale where 1 indicates complete (strong)
disagreement to the statement and 5 shows complete agreement to a given statement. 30
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questionnaires were filled and collected. Cronbach’s alpha coefficient, calculated
statistically depending on the variance of each item, was found to be 0.764.
As shown in Table 4, the mean value of the 15-item form is 4.27, which indicates
acceptance of Moodle for teaching and learning software engineering and process
modelling. The highest scores in the form were received by the following items: “I find it
easy to download lecture handouts from Moodle (4.57)”; “Using Moodle increases my
effectiveness in the course (4.47)”; “I will use Moodle in the future (4.40)”; “Using
Moodle would improve my skills in e-learning (4.40)”; and “Using Moodle during my
Postgraduate studies would enable me to accomplish tasks quickly (4.40”). From the
above findings we affirm that:
¢ The students found it easy to learn and use MOODLE for downloading lecture notes
and answering questions in assignments

e The students built their skills in e-learning at a faster rate using MOODLE and it
enabled them to accomplish class tasks easily

e MOODLE e-learning environment offered new insight into learning process and
students appreciate using this platform again in the future courses they take; some
students also expressed the desire to use MOODLE for teaching in the future.

Table 4: Data Collection Form

Iltem SD D U A SA

F % F % F % F % F 9% Mean

Learning to use Moodle is easy for
me

| find it easy to download lecture
handouts from Moodle 0 0 2 7 9 30 19 63 457
| find Moodle easy to use 0O 0 1 3 3 10 18 60 8 27 4.1
| find it easy to do assignments using

Moodle 2 7 4 13 14 47 10 33 4.07
It is easy for me to build my skills in
using Moodle

Using Moodle would improve my
skills in e-learning

Using Moodle during my
postgraduate studies would enable 0 0 0 0O O O 18 60 12 40 44
me to accomplish tasks quickly

| find Moodle useful in my studies 0O 0 0 0 3 10 18 60 9 30 4.2
Using Moodle increases my

effectiveness in the course 10 10 33 17 57 447
I look forward to those aspects of my
course that require me to use Moodle
Moodle makes learning more
interesting

Learning with Moodle is innovative
approach to learning 10 17 57 10 33 4.23
| will use Moodle in the future 0 0 0 0 2 7 14 47 14 47 44
| will continue to use Moodle in the

other course units 1.3 2 7 2067 7 23 41

| plan to use Moodle in my own
classes 0 0 2 7 3 10 8 27 17 57 4.33

1 3 0 0 3 10 15 50 11 37 4.2

0 0 2 7 1 3 16 53 11 37 42

1 3 0 0 0 0 14 47 15 50 44

0 0 0 0 2 7 16 53 12 40 433

0 0 0 0 3 10 21 70 6 20 41

SD=Strongly Disagree; D=Disagree; U=Undecided; A=Agree; SA=Strongly Agree
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Discussion and Conclusion

Moodle learning management system was highly accepted by a class of postgraduate
students. All the students who used Moodle for software engineering and process
modelling course had no experience in e-learning. The students’ first interaction with
Moodle gave them an opportunity to explore this new learning management system
functionality. The students expressed satisfaction with online assessment system, ease of
learning Moodle, online presentation of course materials, and the linkage between Moodle
platform and individual email addresses. The University at present uses traditional lecture
methods for teaching and learning with few departments using Google applications for
uploading course materials and students’ coursework results. There is clear advantage of
adopting Moodle platform for teaching and learning as it has rich pedagogical tools and it
is open-source software. Moodle can work effective in resource limited economies.
However, for such a system to work well there is need for the University management to
invest in the initial ICT infrastructure, that is, stable Internet connectivity and computer
hardware equipment for learning management system implementation. There need to
create technology-based teaching and learning awareness as some students were still
reluctant to use Moodle learning environment at the beginning of the course, but they got
motivated to use the system after interacting with it and using the learning tools.

The success of using Moodle platform for software engineering course implies that it
can be effectively used for teaching other course in the University. More research is
needed to find out effectiveness of using Moodle for teaching common courses to students
across different universities in developing countries. In developing countries Universities
do not have online collaborations. Open learning management system like Moodle
provides opportunity to create a common class for postgraduate students to learn across
Universities.
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