Proceedings of the International MultiConference of Engineers and Computer Scientists 2013 Vol II,
IMECS 2013, March 13 - 15,2013, Hong Kong

Facilitating Teaching CPS and Technology-based
Content with Learning Management Systems

Chi-Un Lei, Kaiyu Wan and Ka Lok Man

Abstract—Teaching with learning management systems
(LMSs) is shown to facilitate the teaching-learning process
through asynchronously sharing of materials and ideas. In this
paper, we explore the possibility of using LMS to support
teaching in technological courses. In our study, we used LMS as
i) a platform to share course materials and make bi-directional
feedback/assessment in a common core (general education)
course, and ii) a platform to manage laboratory activities in
a general engineering course. After our one-semester (three-
month) study, we found that LMS creates an efficient learning
environment for sharing of ideas and materials as well as
managing learning activities.

Index Terms—e-learning, general education, learning man-
agement system, technological education, higher education

I. INTRODUCTION

Ith recent advances in information technologies,

learning management systems (LMSs) have been
popularly used in universities. In brief, LMS is a software
platform to record, track and deliver learning materials. IN
other words, LMSs can help instructors to manage resources
for teaching (e.g. course materials, facilities, equipment), as
well as assign learning paths to guide students. Meanwhile,
students can manage their own learning progress (e.g., reg-
istration, tracking and notification of learning events), build
learning communities, and conduct on-line self-learning and
assessment activities. LMSs are also often used for collabora-
tive learning, such as sharing of ideas and contents via forum
and wiki. The development of LMS is shown to facilitate
teaching and learning, encourage student’s participation, and
change the paradigm of higher education [1]-[3]. Among
different LMSs, a free e-learning service platform Moodle
(Modular Object-Oriented Dynamic Learning Environment)
is often used by schools.

Meanwhile, in our tertiary institution (The University of
Hong Kong), we have also designed new curriculum [4]-
[6] and have adopted information technologies [7]-[12] to
facilitate the process of teaching and learning. In particular,
in the Department of Electrical and Electronic Engineer-
ing, we have adopted various information technologies, for
knowledge advancement and dissemination.
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In this paper, we give an evidence-supported discussion
about the effectiveness of using LMS for technological
teaching in our department. Section II describes the study
of using the LMS for sharing course materials and make bi-
directional feedback/assessment in a technological common
core (general education) course. Meanwhile, Section III
describes the study of using the LMS for management
of laboratory activities in a general engineering course. In
addition, Section III describes how a Wiki-based forum
service can be used for communications between instructors
and students.

II. LMS FOR SHARING OF CONTENTS/IDEAS AND
ASSESSMENT IN A GENERAL ENGINEERING COURSE

Everyday Computing and the Internet (CCST9003) is a
common core (general education) course first offered in
2010 by the Department of Electrical and Electronic En-
gineering [13]. Besides introducing to students a “compu-
tational thinking” concept through twelve-weeks teaching,
CCST9003 also discuss intensively the societal impacts of
computing technologies on our daily life, through surveying
of computational methods and analysing usage of computa-
tional methods.

We have used the LMS as a complementary tool to
share/distribute course materials and ideas in Fall Semester
2012. Sample views of the constructed course page is shown
in Fig. 1. Through the LMS, students can learn and assess
asynchronously, anytime and anywhere. In addition, LMS
was used to reduce instructors’ workload by the job automa-
tion of assessment and administration. For example, students
can attend a quiz several times without increasing instructor’s
workload. In addition, quizzes can also be automatically
generated and marked through the constructed question bank.

A. Role of students and teachers

Through the system, students can:

e View and download course content, such as handout,
presentation slides, video clips, follow-up of discussions
and project reports (survey and critique);

o Read suggested readings through external links;

¢ Do online quizzes (homework) and self-reflection exer-
cises;

o Upload digital course assignments (e.g. digital docu-
ments, audio and video clips);

o Conduct survey for the course evaluation;

o Share content and messages through internal messaging
and course forum.

Meanwhile, through the system, instructors and teaching
assistants can:
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Fig. 1. Sample views of the course page for CCST9003. (a) Course page;
(b) Analysis of student’s self-evaluation.

o Develop instructor-constructed content, such as hand-
outs, random thoughts (discussions of muddy ques-
tions), follow-up of discussions, probing questions and
guidelines of tutorials;

« Participate students’ discussions and answer questions
from students;

o Design online quiz and assignments as well as construct
question banks;

¢ Grade and give comments on quiz and assignments as
well as analyse quiz results;

o Collect comments from online (anonymous) survey for
the improvement of the course;

« Examine the originality of students’ assignments via the
plagiarism checking service (e.g. Turnitin).

B. Tools evaluation

1) Usage statistics: Table 1 shows the usage statics of
the course page. Statistics show that the Moodle course
page provides a prompt and convenient channel for sharing
of materials, videos and ideas, as well as giving feedback,
doing quizzes and having discussions. In particular, statistics
show that students had attempted every quiz a few times.
Therefore, students consolidated their knowledge through a
repeated answering process. In conclusion, the LMS serves
its purpose of sharing of ideas and course contents as well
as reducing instructors’ workload.

2) Student questionnaire: A total of 137 students par-
ticipated in the end-of-semester survey resulting in a re-
sponse rate of 95.80%. Data from Likert-type questions in
Table II indicate that LMS is generally efficient for down-
loading/uploading course materials as well as conducting
assessments. Moodle can significantly enhance the efficiency
and perception of learning via quick and simple implemen-
tations.

Besides quantitative data, we also collected open-ended
feedback. Overall, responses were positive. Many students
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TABLE I
USAGE STATISTICS OF CCST9003.

Resource Page view  Page view per student
Quiz/Homework 6639 46.43
Project 3628 25.37
Forum 1927 13.48
Handout 1720 12.03
Video 529 3.70
Others 2723 19.04

acknowledged the benefits of using LMS (Moodle) in dis-
tributing and collecting materials, e.g.:

e “Moodle is very useful that integrate different assess
of courses through a single platform. I can download
the notes and read the latest information easily through
any device with internet connection. Also, I can submit
my homework anywhere and anytime. It is more time-
saving and environmentally-friendly as no hard copy
of homework is submitted. Also, the Moodle allows
students to revise their homework before due date of
homework. It is true that modification of document in
a computer is always easier than in a paper work.
Furthermore, we can upload video, powerpoint, etc.
This saves our time to go back school to submit our
homework.”

o “Moddle is a very good platform for lecturer to dis-
tribute course materials, give comments and share news
to students.”

e “The learning system is quite good. I could easily read
the uploaded materials and download it quickly. And the
teacher have actively use this system and has provided
us enough resources, not only lecture slides as well as
suggested solutions for the tutorial problems, but also
interesting and inspiring videos about Computing and
Internet, to learn the topic well.”

o “The user friendliness is generally acceptable, quite
convenient to integrate with the Turnitin system. Yet,
uploading large files such as videos can cause many
troubles as no upload process bar is shown.”

From received questionnaire, we can observe that most stu-
dents enjoyed online learning experience via the interactive
and centralized LMS.

On the other hand, some students worried about the
applicability and functionality of the system in different
electronic devices. Examples of negative comments are as
follows:

o “(There is) no mobile version. Even on desktop, the lay-
out requires lots of scrolling. Complicated folder struc-
tures. (I) cannot create shortcuts. (There are) no search
function for lecture notes and assignments. Online file
system lacks basic sorting, upload time information,
and more advanced HTMLS drag-and-drop download
support. Most importantly, (the system) is completely
isolated from (the) school portal.”

In the future, we will explore feedback techniques which
are more complex but result in deeper and more complete
feedback.
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TABLE II
NUMBER OF STUDENTS WHO INDICATED AGREEMENT-DISAGREEMENT IN THE SURVEY (1=STRONGLY DISAGREE, 2=DISAGREE, 3=NEUTRAL,
4=AGREE, 5=STRONGLY AGREE).

Survey item 1 2 3 4 5 Mean score
1. The course has actively used Moodle for teaching and learning. 0O 0 11 67 58 4.35
2. Moodle is effective to download course-related videos, notes and other materials. 1 4 15 55 61 4.26
3. Moodle is effective to upload course-related videos, assignments and other materials. 2 6 17 65 46 4.08
4. Moodle is effective to conduct assessment activities (e.g. homework/quiz/feedback). 1 2 15 71 47 4.18
5. 1 can read the course materials in Moodle asynchronously, anytime, anywhere. 1 9 20 65 41 4.00
6. The Moodle system is student-centered. 2 3 29 73 29 391
7. The Moodle system is easy to manage. 5 5 25 66 35 3.89
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Fig. 2. Sample view of the course page for ENGG1015. (a) Group
administration; (b) Attendance administration

III. LMS FOR LABORATORY MANAGEMENT IN AN
INTRODUCTORY ENGINEERING COURSE

Introduction to Electrical and Electronic Engineering
(ENGG1015) is a general engineering course first offered
in 2010 [14]. Besides introducing to students the world of
electrical and electronic engineering through twelve-week
lectures, it also includes an integrated project to develop
student’s indispensable skills as an engineer. The course
consists of 32 two-hour laboratory sub-classes.

Based on the experience in previous years, we decided
to minimize instructor’s workload in managing laboratory
activities. Therefore, we developed a LMS toolbox to manage
laboratory activities. In other words, an external database
system had been designed for the LMS. A sample view of
the constructed page is shown in Fig. 2.

A. Role of students and teachers

Through the system, instructors can:

« authenticate the completeness of students’ activities via
scanning of matrix (2D) barcodes;
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USAGE STATISTICS OF ENGG1015.

Resource  Page view Page view per student
Homework 7923 51.45
Handout 2421 15.72
Forum 346 2.25
Others 3910 25.40

o check, add, delete and update records of students’
activities;

o instruct the system to automatically arrange students’
partners, schedules, equipment and benches;

« assign roles and permissions for teaching assistants;

« distribute worksheets and other digital contents.

Meanwhile, through the system, students can:

« enroll for laboratory activities;

o download instruction sheets and materials;

« conduct performance assessment of laboratory activities
within the assigned time period.

B. Tool evaluation

A survey analysis was done to evaluate the effectiveness
of using LMS for managing laboratory activities. The class
that we studied consists of 154 students. In the questionnaire,
we have posed Likert-type statements In total, 123 students
completed the survey resulting in a response rate of 79.87%.
Table IV shows the score distribution and the mean score
that we have obtained on each of the statements. As can be
seen, students agree that the developed platform provides an
effective channel for the management of laboratory activities.
This can be also proved by the usage statistics shown in
Table IV.

Besides quantitative data, we have also collected open-
ended feedback. Overall, responses were positive. Students
acknowledged both benefits and limitations of using LMS
for management of laboratory activities, e.g.:

o “Moodle has been really helpful as it allows us to
access notes and slides on the go.”

o “(The platform is) User-friendly and function(s) prop-
erly.”

e “Moodle is good in PC but tablet cannot function well
in downloading notes thought moodle via iPad.”

I'V. WIKI-BASED FORUM SERVICE FOR
COMMUNICATIONS IN A GENERAL ENGINEERING COURSE

Based on the experience of adopting social networking ser-
vices for teacher-student communications in ENGG1015 [8],
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TABLE IV
NUMBER OF STUDENTS WHO INDICATED AGREEMENT-DISAGREEMENT IN THE SURVEY (1=STRONGLY DISAGREE, 2=DISAGREE, 3=NEUTRAL,
4=AGREE, 5=STRONGLY AGREE).

Survey item 2 3 4 5 Mean score
. The course has actively used Moodle for teaching and learning. 11 29 41 39 3.83
. Moodle is effective to download course-related materials. 7 22 46 46 4.03

. The Moodle system is student-centered.
. The Moodle system is easy to manage.
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Fig. 3. Sample view of the course Piazza Page for ENGG1015.

we have adopted a Wiki-based forum service, Piazza, as a
prompt and convenient channel to announce course news
and stimulate students’ discussions. In the forum, students
and instructors can ask questions, answer questions, and
edit/update their responses. It is also convenient to use
LaTeX-based editing; therefore, the service is applicable
for discussions in scientific courses. A sample view of the
constructed page is shown in Fig. 3.

A. Role of students and teachers
Students can use the forum for the following purposes:

e raise questions about the course;

« discuss interactively and friendly with instructors and
classmates by answering questions from peers and par-
ticipating polling;

« obtain the most updated information about the course.
Meanwhile, instructors can use the course forum for the
following purposes:

e provide prompt solutions to students about learning

activities and assignments;

e announce news about course administration, lectures,
laboratory sessions, tutorials and homework.

B. Tool evaluation

The forum had been used for one semester (i.e. three
months). During the evaluation, there were 567 contributions,
including posts, responses, edits, follow-ups and comments.
Among those contributions, students have asked 131 ques-
tions. 95% (145) and 15% (24) of questions received re-
sponses from instructors and students, respectively. Results
show that there was a moderate communication and collab-
oration across the forum. Therefore, it serves its purpose
of communication and collaboration. In the future, we will

continue to fully utilize the service, such that students feel
more convenient and open to use the forum for questioning,
communications, discussions and collaborations.

V. CONCLUSION

In this paper, we have evaluated the effectiveness of using
LMS in the teaching of two technological courses. The re-
ceived evaluation shows that LMS acts as an efficient channel
for sharing of ideas and materials, as well as conducting
assessments asynchronously, anytime, and anywhere. Fur-
thermore, LMS can also reduce instructors’ workload by the
automation of assignment marking and activity managing.

Results of the study can be extended to several directions,
namely:

« mobile learning and social networking;

o teaching and learning via microblog;

e Web 3.0 tools (e.g. augmented reality, semantic web)
for education.
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