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EDITORIAL PREFACE

There are sisteen articles in this issue. The first one which is a lead paper presented
during the Faculty of Communication and Information Sciences fifth anniversary in
2012 focuses on Communication and Information Science and Technology Skills for
the Lifelong Survival of the Nigerian University Undergraduate. In this article Prof.
Mutawakilu Tiamiyu explained the the task of producing smart entrepreneurs,
managers and workers for Nigeria, the disciplinary group known as the
“Communication and Information Sciences”, Nigerian University undergraduate and
the digital age challenges and digital age knowledge and skill requirements for the
university undergraduate. Akintola and Ibiyemi examines an HCI speech-based
architecture for Man-To-Machine and Machine-To-Man communication in Yoruba
language to carry Yoruba people along in the advancement taking place in the world
of Information Technology. Dynamic Time Warp was specified in the model to
measure the similarity between the voice utterances in the sound library. In addition,
Vector Quantization, Guassian Mixture Model and Hidden Markov Model are
incorporated in the proposed architecture for compression and observation.Jimoh
Awotunde, Babatunde, Ameen, James and Fataipresents a rule based Expert System
for diagnosis of malaria fever. The proposed medical diagnostic system was
developed using Visual Prolog Programming language. They concluded that more
advance medical diagnosis system can be designed to help in the area like drugs
prescription, registering of patients as well as keeping of patients’ details and records
in the medical sector.

The fourth article by Mejabi and Salihu examines the use of computerised sales
systems in retail stores in Ilorin metropolis, Nigeria, with the aim of identifying the
extent of deployment and to determine how the staff of the stores feel about the use of
such systems. The study reveals that while 80% of the stores had very few computers
connected to printers, bar code readers or debit/credit card readers. According to the
study, gender had no influence on respondent opinions, but educational qualifications
did, and this gaves rise to capacity building as one of the recommendations from the
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ABSTRACT

The attendant escalating demand for education at all levels, and the compelling need
to provide education for all irrespective of environmental, social or cultural
circumstances have meant that the country must of necessity find the most
appropriate and cost effective means to respond adequately to the huge unmet
demand for education. Thus, this paper presents the implementation of a robust,
reliable, efficient, effective, and cost-effective Synchronous Virtual Learning Solution.
The Virtual Learning system consists of basically the e-learning portal and a virtual
conference room. The e-learning portal was built using PHP server side scripting
language, while the conference room was developed by adopting BigBlueButton (an
open source video conference server) to facilitate Synchronous communication
between the students and the lecturer. The video conference server (BigBlueButton),
configured with a live Internet Protocol address was hosted on a dedicated server at
the campus network operating center in the University of Ilorin, to enable both onsite
and remote users gain access to the e-learning system. The result of its
implementation, when tested with both onsite and remote users, proves its feasibility
for future deployment.

Key words: Synchronous Learning, Virtual learning, Distance learning, ICTs.

Introduction

Synchronous technology gradually began to find its place in the millennium era, as
the need for real time communication became increasingly essential to facilitate
immediate feedback and response between the students and lecturers respectively
(Charles et al., 2013). It emphasizes an instructor led training which requires the
instructors and students to be present at scheduled times, via a real-time platform for
instruction and discussion. In real time synchronous courses the instructor and
participants are simultaneously logged on and can communicate directly with each
other (Benshoff &Gibbons 2011). Example of Synchronous platform includes: chat
room, video/audio conferencing platform and two-way live satellite broadcast.
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ems abound in the education space of Africa. Share-
document management system was used at, Nelson

Mandela Metropolitan University to make courses available for sharing and
collaboration in a blended environment.(Ssekakubo, 2011). In the University of Ilorin
Moodle (a learning management System) was deployed in 2013 to facilitate learning
and correspondence between the lecturers of university of Ilorin and its open distance
learning students (Post-Doctoral Diploma in education), (CODL, 2013). The
University of Zambia, has implemented two learning management systems: Moodle
and CMAP (only for its Cisco programme). The university hoped to de-congest
classrooms, conduct distance learning and reduce training costs by re-using training
materials provided on Moodle. Ssekakubo (2011), however, noted that this objective
has not been achieved and the system is only used by a few lecturers and students,
mainly from the science faculty. It is also important to note that most of these
initiatives were not synchronous learning based. With the improvement been
witnessed in the internet penetration, better Internet service delivery as well as
increasing support for broadband deployment, the development of a synchronous
virtual learning system is not out of place.

Several works have been carried out in the creation and adoption of e-learning
systems to enhance both teaching and learning pedagogy with respect to cognitive
and collaborative learning, at different level of the educational system (Jethro, et
al.,2012). Some further studies reveals e-learning project carried out to making
learning accessible to the physically challenged (Nganji & Brayshaw 2014).
However, while there seems to be a substantial growth in the pedagogy of e-learning
systems, most e-learning systems have not being built to solve challenges peculiar to
the socio-economic challenges of a society, which poses a threat to having a healthy
educational environment as revealed with the issues of Ilimited classroom
infrastructure and limited human resource (teaching personnel).

Those seeking access to education at all levels primary, secondary, and tertiary in
Africa are increasing. In spite of this fact, educational institutions in Africa are not
expanding enough to accommodate the increasing number of students who would be
seeking access to higher education. Africa therefore needs an educational
environment that would make it more responsive to challenges confronting the
continent (World economic forum on Africa, 2013). The academic sphere in Africa is
presently dotted with conducting lectures in an overcrowded classroom which is
usually unproductive due to the escalating number of applicants seeking admission
into universities without the required academic infrastructure to accommodate them.

Therefore, alternative ways of providing access to higher education via virtual
learning systems needs to be fully explored. Hence, a self-designed application was
built in order to meet the peculiarity of Nigerian and other developing countries
Universities and help adequately address the challenges of infrastructural deficiency
as well as limited manpower.

Objectives
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is to develop a synchronous virtual learning system
B eliorate the infrastructural deficiency obtainable in
tertiary institutions in developing countries.

Methodology

Design

This study employs an iterative and incremental software development model to build
the e-learning system. Implementation based on the work of Bello et al (2014). Thus
the entire work was divided into three successive iterations thus: Development of the
Video Conference Server, Development of the Digital Resource Center and the
development of the learning management system which was integrated as a single
Virtual learning system. Figure 1 shows the development overview of the entire
system and the building blocks utilized in implementing a synchronous virtual
learning system

LMS Resource

______

E-

\a) | earninoParta b )
\ » <

v
PHP Scripts
\_/, TJ

Apache

Web \e)

v

Web Browser f )

/Kh
\I&/U

Figure 1: Development Overview

Operational Description

a. While not designed with this platform, the learning management system can
be custom built or adopted from existing Learning management systems to
provide facilities such as creating and submitting assignments, sharing and
collaboration of files and scheduling conference.
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stom built to enable students retrieve digital materials
Its library is built by integrating it with existing free

books store and paid book stores like amazon.

c. The e-learning Portal is an integrated system formed from the combination of
the resource center and the learning management system.

d. PHP Server side scripting language was used in building both the resource
centre and the learning management system and also for integrating the e-
learning portal with the video conference server, which facilitates the real time
virtual classroom.

e. Apache Web server processes all request from the client
(Students/Instructors), either to perform authentication against the database or
to add or retrieve content to it.

f.  Web browser is the user interface via which student, lecturers and guest log on
to utilize the virtual learning service.

g. BBB-app is responsible for synchronizing all the participants in the
conference room.

h. It listens for user events (joined/left/mute/un-mute/talk) and issues command
to FREESWITCH.

I. An application for desktop sharing.

J. An application for video conferencing.

System technologies and software

Apache, MySQL database and PHP server side scripting language have been used
in order to develop the e-learning portal system. These technologies were used
because of the flexibility and scalability that it proffers as open source platforms.
However, BigBlueButton was used to develop the Virtual conference room. It
was adopted because of its interoperability in integrating seamlessly with any
learning management system, its ability to be utilized both locally (intranet)
without the internet and remotely over the internet. Additionally it has a
significantly low cost of implementation. The following software versions were
used:

Apache 2.4.4

MySQL version 5.6.12

PHP version 5.4.16

BigBlueButton version 0.8

Ubuntu version 10.04.4

A Tablet pad, with a stylus pen (Recommended) for lecturers to make it easier
to write on the interactive whiteboard, instead of using a mouse.

o oo0 o

Application Presentation

This section exemplifies the functional output of the Synchronous Virtual learning
system, in response to the input specifications for the system. It comprises web pages
in the virtual learning portal system and shows how a synchronous virtual classroom
takes place in real time using the platform.

Login Page to the Virtual Learning System
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modal form, which appears dynamically on click of
bme page. It consist of two buttons labeled “Sign in”
(Whlch is utilized by both lecturers and students of the institution), while the “sign-in
as Guest button” is utilized by invited guest requested to offer teaching service to the
school community via the Video Conference Platform. While the “sign-in” button
goes directly to the E-learning portal before proceeding to the conference, the “Sign
in as Guest” button goes directly to the conference service, provided the date and time
for the conference is due. Matter of facty, the login system has been designed to
authenticate both Lecturers and Students based on their existing login details as used
on the regular students portal. While the login details of the guest is usually auto-
generated |n the Lecturers E-learn portal and sent via mail to the invited guest.

wwwvlearnafricaorg =

Unlimited Pages a

Figu!re 2: Login Page

The Virtual Learning Portal (Lecturers Profile)

As soon as the Lecturer Logs in, the Virtual Learning Portal is opened, showing by
default the profile page of the Lecturer. The Profile Page displays the Name,
Lecturers Position, Level, department, Faculty and email address as reflected in the
regular school portal system. All details on this Page are simply inherited from the
Lecturers Details from the regular school database. This is necessary to give a sense
of identity and ownership to every authenticated user on the e-Iearning platform.

Figure 3: Lecturers Profile Page
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ws a presentation of the student’s name, Level,
Department, matrlc number and faculty. These details are also inherited from the
existing school portal and automatically rendered on their profile page as soon as they
are logged on to the eLearning platform. It is necessary also to establish a sense of
identity on the eLearning platform

Figure 6: Students Profile Page

View Conference Pane

The View Conference pane displays the list of scheduled conferences, specifying at a
glance its date, time description for the conference and the conference status of
already scheduled conference, which serves as a source of reminder to both lecturers
and students about the scheduled conference session. When the Conference schedule
depicts gray it automatically tells that the conference date is passed and as such the
conference would be inaccessible (thus it displays the conference status”Session
Closed”). However when the conference is in a future date it displays a red status
colour (with the Conference status “View Conference), but on the due date for the
conference, the conference status colour displays green(with the conference status
“View Conference”), signifying that the conference scheduled for that course is due
for that day

& Abati Adewale lbrahim - - J)

B view Conferences

Schedule a conference

CSC213 20140430 12:00:00
CSC213 20140430 09:00:00
CSC213 20140430 12:00:00

® CSC213 20140801 15:00:00
€SC213 20140425 12:00:00
CSC213 20140424 01:00:00
CSC216 20140306 10:00:00
HIS103 20140430 02:00:00

HIS103 20140428 13:00:00

HIS103 20140425 02:00:00

Figure 4: Conference Pane

File Share Page
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Figure 5: File Share Page

Assignment Detail page

The assignment detail page displays the detail of a particular assignment. It includes
attributes such as: the date and time the assignment was posted and the due date and
time for submission and also a link to download file attachment with respect to the
assignment. It is on this page, that the submit button to make submission is found,
however if the date of submission is passed it would display a message “Date of
submission is elapsed” and the submit button would be unavailable.

Figure 6: Assignment Detail page

Assignment Submissions Page
This is the page where the lecturer views all the submissions made with respect to a
particular assignment, specifying the date and time that the assignment was

submitted. From the view link, the lecturer is able to check specifically the contents
of the assignment.
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Figure 7: Assignment Submissions page

Resource Center Page

The resource page contains educational materials harvested from free e-book
repository, paid e-book repository and educational materials added by lecturers to the
resource center. And each of these sections can be accessed based on different subject
categories.

Categories Books from the 'African Culture’ category

African Culture & Books from the Resource Centre

e
v
v
=

[[[[[[[

Social science African Cultural The Art of Africa What is Africa Art Air in African Art
Values Added by Gbenga Oke Added by Gbenga Oke Added by Gbenga Oke
Added by Gbenga Oke

= = =
am @2 =3 2 Em Em

Figure 8: Resource Center Page

in the conference classroom both students and lecturers can view each other in real
time, without respect to geographical proxy. This means that it could be used within
the school premises and remotely.

Conference Room Environment

The environment is divided into four different pane. The First pane has the list of
students and the instructor on board the virtual classroom. The second pane displays
the webcam video of all participants. The third pane is used by the instructor to
display all kind of all multimedia documents and also make nnotations and write as
with a marker board, while the fourth pane enables text message transmission among
participants
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Figure 8: Conference Room Environment
Conclusion

In this paper, efforts has been made to show how the challenge of limited academic
infrastructure and human resource can be mitigated by deploying a Synchronous
Virtual Learning System built on an open source video conference server
(BigBlueButton), integrated with a custom designed e-learning portal, which also has
the propensity to be integrated with existing learning management system, in order to
provide synchronous e-learning solutions. The learning management system and the
resource center was integrated with a video conference server to provide e-learning
services such as live web conferencing, file sharing, creation and submission of
assignment, presentation of portable document format (pdf) and word documents,
extended white board capabilities and desktop sharing. Futhermore, to enable both
local and remote access to the virtual learning system, the video conference server
(BigBlueButton), configured with a live Internet Protocol address was hosted on a
dedicated server at a university campus network operating center, to enable both
onsite and remote users gain access to the e-learning system, while the e-learning
portal was hosted on the internet. Furtherance on this project would require that an
empirical study be carried out on the quality of service metrics of this system to
determine its efficiency with respect to access from remote areas in order to establish
a research informed basis for its use in open and distance education.
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