/
o2o Resmits
0... Publishing

Journal of Software Engineering and Applications, 2020, 13, 219-244
https://www.scirp.org/journal/jsea

ISSN Online: 1945-3124

ISSN Print: 1945-3116

Enablers, Difficulties and Features to
Implement E-Learning Technology in
Conventional Higher Education: Case Study and
Prototype Implication

Yimer Amedie Muhie, Cheru Haile Tesfay, Biniyam Wondie Tamirat

Department of Information Technology, Assosa University, Assosa, Ethiopia

Email: ymr4u.asu@gmail.com

How to cite this paper: Muhie, Y.A., Tes-
fay, C.H. and Tamirat, B.W. (2020) Enab-
lers, Difficulties and Features to Implement
E-Learning Technology in Conventional
Higher Education: Case Study and Proto-
type Implication. Journal of Software En-
gineering and Applications, 13, 219-244.
https://doi.org/10.4236/jsea.2020.1310015

Received: August 31, 2020
Accepted: October 11, 2020
Published: October 14, 2020

Copyright © 2020 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Supporting higher education with modern technologies like E-Learning is
very important for one country to improve quality of education, to meet stu-
dent’s expectations and to continue teaching-learning and training when face
to face education is impossible. However, it is in its preliminary stage in de-
veloping countries like Ethiopia. This study examined the enabling factors,
difficulties and opportunities of E-Learning implementation in Assosa Uni-
versity (ASU), Ethiopia. Its purpose is to find the enabling factors, difficulties
and opportunities of E-Learning implementation in ASU and developing
prototype of E-Learning system to show its practicality and to identify ap-
proaches of students’ and lecturers towards E-Learning. The study employed
questionnaires, observation and interview to gather the required information.
A sample of 309 students and 64 Lecturers randomly selected from 7 colleges
and two schools as well as ICT workers and other concerned bodies in the
university. Also prototyping as a methodology was used to implement and
test the proposed system for proof of concept. This study investigating the
possibility of implementing E-Learning in ASU and important enablers, dif-
ficulties and opportunities is identified. Also the E-Learning platform of the
university is developed and introduced for students and lecturers to show its
practicality. Most students and lecturers showed good motivation in
E-Learning implementation and they assumed that it is useful for the univer-
sity. The result shows that although there are difficulties to implement
E-Learning in ASU, the possibility of fully implementing E-Learning in the
University is relatively high with mixed method. With this, the approaches of
students and lecturers are positively viewed and the opportunities are very
noticeable in the University. So, conventional higher education can practi-
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cally implement E-Learning with mixed approach to use as supportive tool
for educational improvements and to reduce physical presence.
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1. Introduction

1.1. Background

Today, advancement of technologies changes almost all our day to day activities
all over the world. This is because Information and Communication Technology
(ICT) is considerably changing the entire way of human life and their activities.
Educational system is the most relatively benefited systems from the technolo-
gies, which gradually changes the techniques of teaching and learning process
and the key to improving education [1]. Information and Communication
Technology (ICT) is developing very rapidly. It is a diverse set of technological
tools and resources used to communicate, create, disseminate, store, and manage
individual or organizational information. E-learning is one part of ICT which is
very developing technology. It is the delivery of a learning or education program
by the use of a computer or electronic device like mobile phone in some way to
provide educational or learning materials [2] through the web. It is compara-
tively new developing technology used in many universities and other institu-
tions. It concentrates on utilizing Knowledge of teachers in a way that academic
courses can be delivered anywhere and anytime. E-learning is a modern way of
learning, which includes electronic media in the field of education and has sig-
nificant role in education and training especially in higher education [3]. The
application of teaching and learning methods that promotes deep and active
learning and creativity in students is the emphasis of the present educational
system of Ethiopia. With this, linking universities with industries by using im-
proved technology together with business focused approach are very necessary.
Now a day, there are many problem solving technologies which are designed
to improve educational system including E-learning. With this, there is no
doubt that E-learning can replace part of the traditional classroom learning in
Universities.

However, Assosa University uses traditional instructional delivery system for
a long time in which a classroom with lecturers gives speeches to students and
the students listening and taking notes. Some fields of studies with the help of
laboratory rooms for certain limited time as a tool to deliver practical lessons. In
this platform a critical learning component is the communication between the
lecturers and students which can limit creativity and broader concept develop-

ment. It affects quality of education and student’s ability to be skilful and crea-
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tive by pushing them to take this traditional way as the only learning mechan-
ism. Yet, Assosa University as higher education must produce skilful, competi-
tive and creative individuals. They must educate students to be creative and
thoughtful with high academic ability. To achieve this, the traditional teaching
methods (lecturing and others) do not have the required effectiveness, but im-
plementation of e-learning in teaching-learning process could be a way to realize
this goal [4]. It will have different contribution in the current education system
like; it will be used as knowledge management tool, interesting learning plat-
form, creativity, resources sharing and skill development tools. However, to
prevent budget overrun and failure, Universities have to be prepared to imple-
ment E-learning to benefit from it. This is because, successful implementation of
E-learning requires that the University’s E-learning preparedness has to be
measured first [5]. Hence, this study investigated the enabling factors, challenges
and features of E-learning implementation. Also student’s approach to learn us-
ing E-learning and prototype implementation of the E-Learning system in ASU
have been conducted. So that this study is the base line to implement fully func-
tional E-learning system in Assosa University supporting the teaching and

learning process with technology.

1.2. Statement of the Problem

The application of teaching and learning methods that promotes deep and active
learning and creativity in students is the emphasis of the present educational
system of Ethiopia. With this, linking universities with industries by using im-
proved technology together with business focused approach is very necessary.
Now a day, there are many problem solving technologies which are designed to
improve educational system including E-Learning. There is no doubt that
E-Learning can replace part of the traditional classroom learning in Universities.
However, to prevent budget overrun and failure, Universities have to be pre-
pared to implement E-Learning to benefit from it. Successful implementation of
E-Learning requires that the University’s E-learning preparedness has to be
measured first [5].

In Ethiopia, some universities are exercising E-learning concepts by deploying
E-learning system and by delivering some course lessons online. However, due
to different reasons, traditional learning (talk and chalk) is being used with rare
computer based learning in Assosa University. It affects quality of education and
student’s ability to be skillful and creative by pushing them to take this tradi-
tional way as the only learning mechanism. In order to overcome some chal-
lenges associated with quality of education, skillfulness, interest and creativity,
inability to grasp key ideas and concepts; there is need for application of
E-learning to support the current education system with technologies and to
enable students to teach themselves using the system in the absence of lecturers.
This study investigated the enabling factors, difficulties and features to imple-

ment E-learning in Assosa University.
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1.3. Research Questions

This study was intended to answer the following questions.

e What are the challenges and enabling factors to implement E-learning?

o Will it possible to implement E-learning in conventional higher education?

e What approaches students and lecturers have towards E-Learning with re-
spect to ASU?

1.4. Objectives
1.4.1. General Objective

The main goal of the study was to explore the enabling factors, difficulties and
features of E-Learning implementation in conventional higher education and

prototype implication in Assosa University.

1.4.2. Specific Objectives

Specific objective of this study were:

¢ To investigate the challenges facing conventional higher education to imple-
ment E-Learning.

e To identify enabling factors in E-learning implementation.

¢ To conduct the survey of potential uses of E-learning.

e To develop and evaluate prototype of E-learning system to show its practical-

ity.
1.5. Concept of E-Learning

The idea of E-learning is definitely not new especially in the outside world which
was started around 1960s by linking computer terminals with classrooms where
the students could listen to recorded lectures of a particular course. After that,
the growth of internet, multimedia and networking gives birth to E-learning [3].
Learning Management System (LMS) was the first real E-learning invention
which offered off-the-shelf platforms for front-end registration and course cata-
loguing. During this, skill management and reporting was tracked on the
back-end [6]. This enabled departments and companies to place courses online
and be able to track students’ progress, communicate with students effectively
and provide a place for real-time discussions.

Now a day, E-learning becomes a provision of success in higher education as
it enhances the quality of teaching and learning in one country [5]. Using
E-learning, not only enhancing quality of teaching and learning but also in-
creases’ individual ability to use computer technology and other emerging tech-
nologies.

Hence, E-Learning refers to the use of systems of electronic education such as
computer, internet, intranet, multimedia disks, electronic magazines, virtual
newscasts, and etc. whose purposes are to reduce time and expenses and achieve
better, faster, and easier learning [4]. E-Learning becomes a crucial component
of teaching in universities. It becomes a common style of providing educational

materials in higher education by universities in every part of the world. Because
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of these changes there is an increasing need for flexible delivery of education.
E-Learning has different definitions from different perspectives and dimen-

sions. The dimension has different attributes and meanings. Table 1 summarizes

the dimensions of E-Learning (Wagner ef al, 2008) with clear meaning and ex-

amples.

1.6. E-Learning Software

E-Learning software is the software which is used to create digital educational
materials. Due to the primary purpose of e-learning tools is to author, or create,

educational asset, sometimes it is called E-Learning authoring software. With

this type of software, trainers and educators [7] can:

e Combine and arrange disparate media (text, video, presentations) into com-

prehensive, logically sequenced E-Learning assets and courses

e Add animations and customized response cues to facilitate learner engage-

ment with E-Learning course material

o Safely store E-Learning assets for future editing and reapplication with new

learning initiatives

o Publish completed E-Learning courses in a variety of compatible formats

E-learning platforms are used to create a wide variety of educational and

training materials for use in many industries, both in the public and private sec-

tors special in universities. Given this, the E-Learning software landscape in-

cludes a large selection of applications which includes in Table 2.

Table 1. The Dimensions of E-Learning.

Dimension  Attribute

Meaning

Example

Synchronicity Asynchronous content delivery occurs at a different

Synchronous

time than receipt by the student

content delivery occurs at the same
time as receipt by the student

lecture module delivered via
email

lecture delivery via web cast

Location Same place  students use an application at the same using a GSS to solve a
physical location as other students problem in a classroom
and/or the instructor

Distributed ~ Students use an application at various using a GSS to solve a

Independence Individual

Collaborative

physical locations, separate from other
students and the instructor

students work independently from one
another to complete learning tasks

students work collaboratively with one
another to complete learning tasks

problem from distributed
locations

students complete e
learning modules
autonomously

students participate in
discussion forums to share

ideas
Mode Electronically all content is delivered via technology, an electronically enabled
only there is no face-to-face component distance learning course
Blended e-learning is used to supplement in class, lectures are

traditional classroom learning

enhanced with hands on
computer exercises
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Table 2. Sample functionality of E-Learning Software.

Templates Provide pre-configured models for different types of e-learning
materials, such as lessons or quizzes. This makes it easier for users to
create materials, since they don’t need to be designed from scratch.

Multimedia tools  Allow users to upload and integrate multimedia files (i.e., videos and images)
into e-learning resources, as well as do basic editing on these files.

SCORM-compliance SCORM is a set of technical standards that e-learning solutions must follow.
Products with SCORM support help users create materials that can be
combined and integrated with any other SCORM-compliant materials.

Testing tools Allow users to add quizzes, tests and exams to e-learning courses, which can
be used to track or determine student progress.

Customization tools Help users create e-learning resources that match the look and feel of their
company’s digital assets (such as its website).

Storyline editing E-learning courses often progress much like stories, with a linear beginning
and end. Storyline editing functions let authors mix, match and rearrange
e-learning components.

Interaction tools Let authors add elements that students will interact with during a lesson or
course. Interactions can include free-form text entry, picture selection or
simple mouse clicks.

1.7. E-Learning and Educational Improvements

As different studies shows [4] [8] [9] [10], E-Learning enhances educational
quality and skill of learners in all fields of studies and at all level.

E-Learning can offer effective instructional methods, such as practicing with
associated feedback, combining collaboration activities with self-paced study,
personalizing learning paths based on learners’ needs and using simulation and
virtual laboratories. Further, all learners receive the same quality of instruction
because there is no that much dependence on a specific instructor rather they
depends on the contents found in the system.

With the advancement of information technology, conventional learning has
been extended to embrace the virtual learning system in higher educational sys-
tem which has created opportunities for students, instructors and the society at
large to access information to study and to learn in both formal and informal
setting.

Web-based applications such as Learning Management Systems (LMS) enable
teachers and learners to engage interactively in study materials and instructions
are generally not imparted but information co-shared, assignments submitted on-
line using “an integrated set of web-based tools for learning and course manage-
ment”. Learning Management System or LMS is a software application designed to
facilitate virtual education and learning by helping in tasks like documentation,
distribution of materials, tracking, reporting and delivery of projects [11].

Generally, it is scientifically agreed that E-learning is very important to im-
prove academic achievement, quality of education and student’s motivation [3]
[4] [11] [12]. So we were glade to conduct this study to identify implementation

enablers, difficulties and indispensableness as well as E-Learning implementa-
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tion issues in conventional higher educations’ particularly in Assosa University,
Ethiopia. This is because our study can be used as a baseline to fully implement

E-learning system in the University.

2. Methodology

2.1. Overview

To investigate E-Learning implementation’s enabling factors, difficulties and
features in Assosa University, different methods and techniques were employed.
Data collection and analysis techniques, programming and tools techniques,
evaluation and testing mechanisms, comprehensive document analysis as well as
prototyping as a methodology were used. Data were collected two times; firstly
for identifying enablers, difficulties and opportunities of E-learning in Assosa
University; secondly, for developing E-Learning prototype in Assosa University.
Generally, the objectives of this study were accomplished using review of litera-

ture, data collection, data analysis and interpretation, prototyping and evaluation.

2.2. Description of the Study Area

The study was conducted in Assosa University, Ethiopia. Assosa University has 7
colleges and 2 schools. The two schools and the seven colleges that have been
used for this research work are: school of law, school of education and behavior-
al science, college of engineering, college of computing and informatics, college
of natural and computation science, college of social science and humanities,
college of agriculture and natural resource, college of health science, college of

business and economics.

2.3. Research Design

A research design is the technique that guides the researchers in the process of
colleting, analyzing and interpreting the data. This study used qualitative re-
search design which is focused on describing situations, phenomenon, problem
or event; tends to be more in-depth and have smaller sample size [13].

During this study, starting from proposal development to final report, the
methods employed are shown in the following figure. So, the first step in the
study was conducting survey to identify enabling factors, difficulties and features
of E-Learning implementation in Assosa University using the specified instru-
ment for data collection described in part 2.6 of this section. After that, analyz-
ing the collected data and implementing prototype of the system for proof of
concept was the next step in the study. The final step was reviewing the whole
study starting from introduction to conclusion and recommendation and deli-
vering the final result of the study to ASU. Figure 1 shows the above described
steps.

2.4. Study Population

The population in this study included students and lectures of Assosa University
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Collect data from Using:
ASU
— Students » — Interview
Conduct Survey > .
— Lecturers — Observation
— ICT — Questionnaire
+ »| Identify Enablers Using:
and opportunities
Analyze the result > — Analyzing
> software
— Descriptive
»| Identify difficulties method
ASU E-Learning
v Portal using:
. Develop prototype >
Implementation > ™ — Front end
and
— Backend
v technologies
Testing and
evaluation

A\ 4

A 4

Review the
whole study >

Finalize and deliver the
study

Figure 1. Research methodology.

that are from different departments and different levels of education in the uni-
versity. Also ICT workers of the University were under consideration during the

data collection.

2.5. Sample of the Population

In this study, random sampling technique was used. This is because all students
and lecturers have equal chance of contribution for the study. Also purposive
sampling in identification of prototype implementation area for proof of concept
was used. For the purpose of determining the sample size, Cochran’s formula
was used with sample size of 373.
The Cochran’s formula and the sample size are shown below.
_Z°pq

0
eZ

where:

eis the desired level of precision (ie. the margin of error).

p is the (estimated) proportion of the population which has the attribute in
question.

qis1-p.

Zscore is taken from Z-table.
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The sample size is:

The simplified formula is:

14 (n—1)
N
Here n is Cochran’s sample size recommendation, N is the population size,
and 1 is the new adjusted sample size. For this study, the researcher have used
95% confidence level, 5% margin of error and 50% population proportion (p =
0.5). g is 0.5, which is 1 — p and Zis 1.96 when confidence level is 95% from
Z-table.

Z’pq
N, = e?
2 % * *
- 1.96 0.? 0.5 _ 3.8416*0.25 —384.16 ~ 384
0.05 0.0025

The total population () is 13,001 (12,487 students and 523 Lecturers and ICT

workers). Using the simplified formula, the sample size is calculated below

o n 3 384
L, (M-1) 384T 7383
N 13001 13001

384 384

=372.9966 ~ 373

71400295 1.0295

However, for the purpose of evaluating the prototype, additional data collec-
tion were conducted in Computing and Informatics College. At this time, only
60 students and 18 lecturers were involved. Technical system design was checked

by ICT professionals, colleagues and experts.

2.6. Instrument for Data Collection

Interview, observation and questionnaires were used as the data collection in-
strument for this study. Interview was used for collecting data from college
deans, department heads and ICT workers. The questionnaires were open ended
and close ended and distributed to students and lecturers. The questions were
aimed at eliciting relevant information concerning E-learning implementation
and its enabling factors, difficulties and opportunities in Assosa University.

For the prototype implementation, there were training about its usage and
other issues. After prototype is deployed and used by students, data were col-
lected from Computing and Informatics College to evaluate its features, interface
and workability.

2.7. Data Source

The data which is used in this study are from both primary and secondary
sources. Primary data were collected through interview, observation and ques-

tionnaires and the secondary data were collected from internet resources, pub-
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lished articles and useful books. The data which is used as an input for this work

is acquired from the following sources:

e Students, lecturers and ICT workers in Assosa University which includes
from different departments and level of education. In this way, 7 colleges and
two schools were included as a source of data. Also observation was other
source of data.

o The second data source in this work is comprehensive literature review and
document analysis from the internet and Assosa University libraries and

newsletters.

3. Results and Discussion
3.1. Overview

In the previous sections an introduction, literature review and method of the
study were provided. This section describes the result and discussion of the
study in two basic parts: Enablers, Difficulties and Features in the first part and
implementation overview in the second part which focused on answering the
research questions and achieving the specified objectives. Figure 2 shows the

results and discussion sections.

3.2. Enablers, Difficulties and Features

There is no conducted studies on the enablers, difficulties and prospects of im-
plementing E-Learning in Assosa University which has investigated the possibil-
ity of implementing E-Learning in the University. This study is examined in this
regard and its results are original. Typically, E-Learning implementation issues
like enabling factors, difficulties and features are studied separately.

The study was conducted in Assosa University from November 2018 to June

2020. The questionnaire was distributed for 64 lecturers and ICT workers and

{ Results and Discussions H

l

| E-Learning in ASU

l

Enablers Difficulties Features Implementation

x 7 Y <

Interactive mode

Tech. Advancement . .
Ipsufficlent of education Prototype in

Improving students’ infrastructure

tech. skill Lack of tech. K’dge

Courses are easy to ca

navigate College

Improving flexibility Culture of Univ. Encourage access

Figure 2. Overview of results and discussions.
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309 students in the University. Also for interview purpose 36 department heads,
8 college and school deans, and 12 ICT workers was participated.

A total of 340 students and lecturers from 7 colleges and one school com-
pleted the questionnaires. As the number of respondents varies from college to
college, questionnaires with very few responses (answering one, two or three
questions only) are not considered in this study. Something to accept in mind is
that, the sample is random and included all college and school students and lec-
turers in equal way. During data collection, only some students and lectures in
each colleges and schools who were engaged in the study decided to respond, so
there is no guarantee that the sample is fully representative of all college’s and
school’s students and lecturers in the University. Yet, it gives Assosa University a
first suggestion of E-Learning implementation to support the teaching and
learning process with technology. Figure 3 shows number of participants. The
analysis of the data collected for this study resulted in a number of important
findings, the most of which are discussed below in three basic dimensions.
Firstly, the analysis of the study data showed important enabling factors that
enforces implementation of E-learning in Assosa University. In this regard, the
rapid development of technologies to support teaching and learning imposes any
educational institutions to use educational technologies like E-Learning.

In this study, the following enabling factors are identified based on the as-
sessment result and the latest literature concepts about this issue.
¢ Improving flexibility in time and space: currently, the advancement of tech-

nologies allows accessibility of learning anytime and anywhere fashion. In
addition, national interests create technologically skilful and digitally con-
nected citizens to enforce Ethiopian science and higher education to modify
the current curriculum in higher education to highly consider technological

environment (media).

Number of Students and Lecturers participants by College

H Students Lecturers

Figure 3. Number of participants from colleges and schools (students and lectures).
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Meeting student expectations: nowadays, University students expect a lot of
things when they joined higher education. With this, students want to be
skilful, technologically competent and have excellent academic ability. To
fulfil this requirement, Universities needs to have E-Learning.

Enhancing teaching and learning quality: in terms of learning outcomes,
there is no significant difference between traditional learning and E-Learning.
However, E-Learning have great role than traditional learning to improve
quality of education in Universities.

Improving student’s technology skill: in this digital time, students’ needs to
have technological skills for their future endeavours. With this, E-Learning
has unlimited contribution to improve their technology skill.

Enabling more active student participation: students learn best when they are
actively and cooperatively engaged in their learning. So, E-Learning contrib-
ute important role to ensure active, engaged, cooperative learning.
Distributing course materials and simplifying administrative processes

More of, technological advancement, enhancing teaching and learning, meet-

ing students’ expectations, improving students’ technological skills, improving
cost and efficiency, distributing course materials respectively are the most
enabling factors in Assosa University to implement E-Learning. These enabling
factors are not exceptional only for Assosa University, but also for other Univer-
sities at large. Figure 4 shows the enabling factors of E-Learning in Assosa Uni-

versity.

Secondly, the analysis of the study data also showed the difficulties of E-learning

Enablers of E-Learning in Assosa University

Meeting student expectations 31%

Simplifying administrative processes 32%
Facilitating partnerships with other institutions 25%

Improving flexibility in time and space

Improving cost/efficiency

Improving competitive advantages

Improving student’s technology skill

Enabling more active student participation

Distributing course material

Enhancing learning and teaching quality 90%

Meeting special educational requirements of... 88%

0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

Figure 4. Enabling factors of E-Learning in Assosa University.
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implementation in Assosa University. With this corner, the analysed data and

the latest literatures show that, the implementation of E-Learning over tradi-

tional learning system will provide new educational environment for the stu-
dents and the lecturers. Hence, there are different difficulties that must be in
consideration before the implementation. The difficulties can be individual (to
students and lecturers) or organizational (to Assosa University). Figure 5 shows
the difficulties of E-Learning.

The difficulties that are identified in this study are:

e Culture of the University: this can be expressed as lack of awareness about
E-Learning because face to face learning is adopted and used for long period
of time.

o lack of knowledge about technology: this can be expressed in terms of lack of
computer skill and fear of exposure in a new environment.

e Lack of balancing time and budget of E-Learning: Lecturers need to develop
and restructure their courses in a way that suits E-Learning requirements.
These activities often require more time and increase workload. Additionally,
there is often an expectation that lecturers will respond to their comments as
soon as possible. All these activities require incentives for the lecturers. How-
ever, Assosa University have no incentive package to pay for the lecturers.

o Lack of student engagement or self-motivation: this can be expressed as lack
of behavioural skills such as taking responsibility for learning and time man-
agement.

e Lack of strategies in the University: lack of proper policy and planning and
supportive culture (for example, time for training, incentives, resources) —
this is expressed as lack of strategies to implement E-Learning in Assosa
University.

e Lack of language skill: The issue of using English language is one that cannot

be ignored for E-Learning to succeed the University.

Difficultis of E-Learning in Assosa University

Lack of formal University status of the initiatives
Technical problems

Lack of time

Lack of technical support staff

Lack of student engagement or motivation

Lack of strategies or leadership

Lack of infrastructure and money

Lack of knowledge about technology

Lack of economic incentives for Lecturers

Lack of appreciation of the effort

University culture

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5. Difficulties of E-Learning in Assosa University.
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e Technical problems and lack of technical support staff, lack of appreciation
of the effort, inequality in access to computer laboratories and internet and
ethical obstacles.

At large, the five major difficulties to E-Learning in Assosa University are: in-
sufficient computer and other infrastructures like lack of source of electric pow-
er in all area of the University, lack of knowledge about technology that is lack of
computer skill and fear of exposure in a new environment, culture of the Uni-
versity, Lack of strategies and lack of student engagement or motivation. As dif-
ferent studies by different initiations, Universities, countries and individuals
shows [14]-[20], these difficulties are common to all E-Learning beginner Uni-
versities as well as E-Learning experienced Universities together with pedagogi-
cal difficulties across the world.

Thirdly, the college and school participants from Assosa University have an
impartial view of the University preparedness to implement E-Learning. In ad-
dition, most of the students and academic staffs as well as ICT workers of the
University relatively has encouraging approach regarding to E-Learning in gen-
eral. However, as the collected data shows, most of the students in the University
have little understanding about E-Learning. On the other hand they want to
have E-Learning system in the University. And they assumed that, it will be very
important to overcome the problems of teaching learning process in Assosa
University as well as to improve the quality of education in the University.

This is because E-Learning provides a number of benefits for the learners like:
e Offers an interactive mode of education
e Courses are presented in separate modules
¢ Learning is reinforced through clear learning objectives for each module
e Courses are easy to navigate
e Helps in developing learner’s skills
¢ Encourages access to more related electronic course material
e Students may have the opportunity to mix what they learn with practical

work

As Figure 6 shows, most of computing and informatics college students, En-
gineering college students, natural and computational science college students
and health science college students are aware of E-Learning by different means.
In addition, they are interested with E-Learning and their approach towards
E-Learning is positively viewed. These amounts show how the E-Learning sys-
tem is required by students in the University. Again the result of the study
showed that, E-Learning implementation in Assosa University is needed by all
disciplines in the University. However, School of law students in the University
shows relatively very limited interest and fragile approach towards E-Learning
implementation.

Generally, the analysis of the collected data, the current situation of Assosa
University and the country plus the present advancement of educational tech-

nologies indicated the possibility of implementation of E-Learning system in the
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University. So, this study suggests the implementation of E-Learning in the
University with blended learning concept until the top management, students
and lecturers fully approached to E-Learning.

In view of that, the proposed framework of E-Learning implementation in
Assosa University is demonstrated as follows which allows the implementation
of traditional classroom based learning and Electronic learning in a mixed way
as shown in Figure 7.

Basically, the main idea of E-Learning implementation in this context is to
support the present teaching and learning process with technology and to create
awareness and motive of students’, lecturers’ and top managers about E-Learning
in the University. In addition, creating the culture of using E-Learning in the

University which is easy, interactive and attractive and something to know how

Student’s interest or approch towards E-Learning

78%
71%

Figure 6. Students’ interest and awareness towards E-Learning.

Electronic
Learning

Traditional
Learning

Mixed Learning

Figure 7. The framework of E-Learning in Assosa University.
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to do with it. Here, some of the tasks in teaching and learning process of Assosa
University will be performed by web based learning platform or E-Learning sys-
tem. For example, distribution of course materials, delivering tutorials, con-
ducting part of continuous assessments (like giving and receiving assignments
and quizzes), and active student participations using electronic discussion fea-
tures with their lecturers or classmates, studying online or offline by download-
ing to their devices, improving student’s technological skills, meeting student
expectations, facilitating partnerships with industries and other organizations
and creating flexibility in teaching and learning in general. These are just the

first stage of activities performed by E-Learning.

3.3. Implementation Overview

This part is subjected to different portions of the implementation of E-Learning
system. First, the design of the proposed E-Learning system discusses high level
view of the system and other architectural issues. Second, business model of the
system analyses current learning and teaching process in Assosa University.
Third, data model of the system supports the functional requirements and de-
fines services that the system should provide to the students and lecturers.
Fourth, prototype of the system describes the sample implemented interfaces
and functions of the proposed E-Learning system. Finally, evaluation of the

prototype is described.

3.3.1. Design of E-Learning System in ASU
As shown in Figure 8, the lectures, students and administrator will have access
to the learning environment or ASU Web portal using their devices like com-

puters, laptops or mobile phones and others.

3.3.2. Business Model
This part describes the present process and activities of teaching and learning in

Computing and Informatics College and other Colleges in Assosa University.

E=) " Learning

D Environment D

g‘_’ (ASU Web Portal) _g

E-Courses Ma‘tenzfl Assessmer}t (Test
Distribution and Assig)

Services

[E-Forum { E-Advising J[ E-Discussion ]J

Figure 8. High level view of the proposed system.

Administrator
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As shown in Figure 9 below, the process is performed in actual teaching and
learning process, it is conducted to transfer knowledge and skill to students. The
participants that involved in this activity are lecturer and students. This current
teaching and learning process demonstrates the structure of work in teaching
and learning activity in the University.

The core functions of teaching and learning processes exists in class room. In
the class room the activities accomplished are: lecture delivering course, printed
course materials, projects, quizzes and assessments and students attend lectur-
ing, receive materials, projects and assignments and take quizzes and final ex-
amination. If the lecturer and students have class schedule, they will go to class
room and teaching and learning will continue by transferring knowledge from
lecturer to students in face to face way of teaching and learning process. If the
class ended, the lecturer will go to his office and the students will go to library or
other places and they will do their own activities in that place. It will be repeated

until the course is completed and the students take final examination.

3.3.3. Data Model

The necessary data model is designed by using UML which are Use Case dia-
gram, Activity diagram, and Sequence diagram. Use case diagram shows the
overall activity, the actors and their roles that involved in developed E-Learning

Portal at ASU teaching and learning process. Activity diagram is a diagram to

Lecturer | Students

<

Y Y

Have class
schedule?

Have class
schedule?

No

y
¥
Lecturer | Library
office
Yis Other places
— Prepare for class Iy Class R
— Give class materials 5 o 2| Copy handoutand read
s (K’dge trfmsfer) é — Do assignments and
'
&

— Prepare and evaluate ~ submit by printing
Assignments,  quiz,
project No — Take quiz, project
— Advise students 0 — Discuss with friends
Yes Final exam
b

Yes
Course completed?

No

Figure 9. Current workflow/teaching-learning process in ASU.
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represent the workflows and steps of an entire system. Sequence diagram de-
scribe the way of the developed system for each actors carried out in the access
pages. Figure 10 shows sample use case, Figure 11 shows sample activity dia-

gram and Figure 12 shows sample sequence diagram respectively.

System
; Download Materials | Create Forum
- Take Quiz _ Manage Users
\. Join Horum, Ask Questions )
/ & : > g & \
R Assignment . Add Notifications
Student : ’ o
Update Detail p ; :
; Admin

View Course

NN

Lecturer Upload Materials)

Manage Course b

Figure 10. Use case of the proposed system.

SN

Modify Courses ( Remove Courses'
( Manage Content ’

Modify Content Add Content

Create New Course

Figure 11. Sample activity diagram to manage courses.
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Q I Admin Access | I User Records | I Course Records
| ' ]
1 1 1
1 1 1
. H H H
Admin H H = i
Login
R
lid A
JP by o T Create Users
S —
Create Course
Logout

Figure 12. Sample sequence diagram to create course and user (Lecturers and Students).

3.3.4. Prototype of the System
The E-Learning system is designed to be easy to navigate, simple to look at, easy
to access the available courses and its resources, user friendly and easy for stu-
dents, Lecturers, administrator and other knowledge seekers.
The technologies that were used for development of the prototype are:
e HTML and CSS for designing the web interface of the prototype
e JavaScript used to write client side logic like validation and form submit and
others. Also JQuery is used.
e PHP language used to write backend side or server side business logic of the
prototype
e MySQL is used to store all the E-Learning data in the prototype
e Apache: this prototype is developed over apache server
e The site map of the proposed system is shown in Figure 13. A screenshot of

the homepage and students’ page are displayed in Figure 14 and Figure 15.

3.3.5. Evaluation of the System

To check the workability of the developed E-Learning web portal, the system test
was performed through unit testing, integration and usability testing. The tests
are intended to analyze the capability of the system based on the activities inside
the system. The activities that was tested are create a user, manage courses, add
activity and resources, conduct discussion through the system, manage online
quizzes, manage upload and download assignment and materials. The prototype
of the system was tested based on its functionality in Computing and Informat-
ics College of Assosa University. The first two tests were done by the developers.
In the unit testing scenario, the system has been tested in perspective of deliver-
ing academic resources (like course materials, assignments, quizzes and tutorials
or online discussions) for students and gaining access to these academic resources.

All these activities were performed by the lecturers, students and administrator.
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The lecturer distributed course materials, assignments, quizzes and discussion
topics through the system. The students accessed the available resources from
the system and the administrator manages courses, lecturers and students using
the system.

[ Home Page ]‘
]

Categories Registration ‘ ‘ Login Contact Us
Courses
—
Administrator Student Lecturer
N
Manage courses Download/View/Submit Upload/download
» Course materials * Course materials
Manage Users " Assignments *  Assignments
\ = Quizzes = Quizzes
= Answers = Answers
Update profile Update profile

Figure 13. Site map for the proposed system.

2 3 = [ ]
Assosa [ Hn'(-'r_w!_]E
s v Learnig

ASU E-Learning

This is E-Leaming System of Assosa
University which is developed to
support teaching and Ileaming
process with technology.

Assosa  University — E-Learning
System provide support to integrate
content, enable communication, and
provide collaboration t So this E-
rning System Is  Assosa
University's Academic resource
dissemination and central
repasitory system created for the
purpose of making Academic
resources and materials available for

ASU students and Lecturers ®
E-Learnig in Higher Education
About ASU — — In order to ensure successful learning
and teaching, Universities must use
latest technoiogies like E-Leaming. E-
« Mission leamning is defined as a Leaming
By system based on  technology,
organization, and management which
. Values gives upon the students the ability to
leam via intemet or intranet and
« History facilitates their leaming As stated in
different scholars, E-learning has been
« Structure

used very effectively in university
teaching for enhancing the traditional

- Collsges and Schools

Figure 14. The home page ASU E-Learning prototype.
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Documeni v § search by na

July 16. 2019

+ Download Materials
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Welcome to Assosa University E-Learning Platform
Center of Excellence!

« Watch Videos

You Can Access the Awailable Courses by Selecting the above listed
items. Thanks!

+ Read Posis

« Ask Questions RECENT COURSE.S

« Write your own content Responsibly

+ E-Discussions « Introduction to Information Technology

- Fundamentals of Programming I

[ omers  [—
« Seminarin IT
« Teach Your self about Mobile
Application Development

+ Free On-line Courses

+ Developing Good Affitude

Useful Links

+ ASU Registrar System

Figure 15. Students’ page.

In the integration testing scenario, because the system is integration of differ-
ent components, the test was based on unit interface, completeness of interface
and by creating integrated test condition for all interfaces. The following inte-
gration test conditions were used
e Course resources, discussions and comments storing and retrieving test
o File processing test and search test were checked. Each interface are validated
based on providing input and using output

e Course resources were sent from the web portal and stored in the local
apache server and usage of the system were managed accordingly.

o Integration was done for course materials’ (handouts, assignments, quizzes,
etc.) delivering, accessing and management

The final test was usability testing, which was done using questionnaires. The
test was done on the perspectives of students and lectures. This test was per-
formed on how all students and lecturers use E-Learning web portal and attrac-
tiveness of the interface to use in Computing and Informatics College. They used
the designed user interface and other features of the developed prototype. Fi-
nally, they suggest different additional issues that are to be included in the sys-
tem. To test the proposed E-Learning system, each group of the users (students,
lecturers and administrator) uses their own pages that are created for them. The
potential user would assume if the system had been implemented and review it.
The result analysis of the system uses Likert scale in rating. The ratings are 1
(poor), 2 (fair), 3 (good), 4 (very good) and 5 (excellent). Table 3 shows the us-
ability result set together with the lead questions and number of rating.

As shown in the table above, the respondents have stated that the developed
E-Learning system will improve quality of teaching and learning process in As-

sosa University. This is definitely the benefit of the implementation of the
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Table 3. Usabilit testing.

No Questionnaire 1 2 3 4 5
1 Is E-Learning solutions make teaching and learning easier? 8 16 8
2 Is the user interface of the prototype interactive? 4 8 12 8
3 Isall the necessary function found in the main menu 4 8 8 12
4 Is the course management is easy to use? 5 8 9 10

5 Is the E-Learning system easy in writing and reading discusses
online?

6 Is the developed E-Learning system easier for lecturers and
students to upload and download?

7 Is the implementation of E-Learning solution cost effective? 4 8 8 12
8 Do you think that the time required to get the course materials s 12 6
of learning will be improved?
9 Do you think that this E-Learning system improve your ability? 4 12 16
10 Is the developed E-Learning system will effectively improve 7 13
teaching and learning quality in CCI, ASU?
11 Is overall developed E-Learning system impressive? 9 8 15

E-Learning system where E-Learning will help students and lecturers in manag-
ing knowledge. This is the implementation of advanced technology too while
many higher education institutions already use. E-Learning complies with their
course management. The users also stated, they have good impression on devel-
oped E-Learning system and the function of E-discussion help the students to
cooperate and get immediate assistant.

In addition to the above qualitative analysis regarding the capability of the
developed E-Learning system, data were collected from interviews. Based on
their qualitative feedback, it is found that students felt the developed E-Learning
system is impressive. As they said, it will help the students to get resources from
lecturer conveniently if the infrastructure is capable and sustainable. Also, the
lecturers participated in this study to give their comments against the developed
system and its impact on teaching and learning development. Both of the lectur-
ers and students comment about the operation of the system that still is in focus.
This is because the infrastructures need to be improved before fully implement-
ing the system. They express their interest and clear positive comments towards
the developing E-Learning system in College of Computing and Informatics at

Assosa University

4. Conclusion and Recommendation
4.1. Conclusion
The use of E-Learning will make students interested in searching and upgrading

their knowledge. However, as different studies and actual practices, different

educational systems show that the experience of E-Learning to support teaching
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and learning includes different success and failures. Next to technological infra-
structures, the lecturers and students greatly determine the success or failure of
E-Learning implementation in one University. The results of this study have
shown that, the possibility of implementing E-Learning in Assosa University is
relatively high. Hence, E-Learning in Assosa University can be easily imple-
mentable by using the current man power, infrastructure and resources as well
as by considering motives of students and lecturers in the University.

However, E-Learning in Assosa University has not been mainly implemented
in the form of nonphysical presence of lecturers and students. This is because of
the difficulties which are identified in this study. Some of these are: lack of tech-
nological skills, high cost of E-Learning incentives, lack of strategies, lack of
computers, culture of the university teaching and learning process, student’s fear
of exposure in a new environment and others. In addition, some elements im-
pose on Assosa University to use E-Learning like: technological advancement,
enhancing teaching and learning, meeting students’ expectations, improving
students’ technological skills, distributing course materials and others. So, it re-
quires to create culture of online learning; more technologically advanced envi-
ronment (like dedicated internet connection and availability of computer and
other electronic device for each students) as well as it requires economic support
from government and other organizations in terms of cost for designing and
preparing E-Learning courses; moreover, it requires revision of educational
model of the country. Therefore, the full implementation of E-Learning system
in Assosa University must be based on the proposed framework that combines
both traditional learning and E-Learning concepts.

In this regard, the implemented prototype showed that E-Learning is relevant
and very useful for Assosa University. Among the opportunities that are gained
from E-Learning are: it increases availability of academic resources; it is used as
a repository of course materials for long life referencing and self-updating; it is
used as additional communication channel for lecturers and students; it im-
proves quality of education in some extent and the technological adoption of
students and lecturers in the University.

Generally, the analysis of the collected data, the current situation of Assosa
University and the country plus the present advancement of educational tech-
nologies indicated the possibility of implementation of E-Learning system in the
University. We hope that the enablers, difficulties and features presented here
will assist Assosa University in considering the significant aspects of E-Learning

implementation.

4.2. Recommendation

This study was conducted to investigate the enablers, difficulties and features of
E-Learning implementation in Assosa University. The findings from this study
provide the following recommendations.

¢ Assosa University should implement E-Learning to guide and support teaching
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and learning with technology as well as to able to benefit or engage with
E-Learning opportunities by considering some basic elements which in-
cludes:

e The infrastructure of the University must be strong and scalable; and pro-
vided with advanced technical skills.

e The University must find continuous and sustainable finance from govern-
ment and international organizations that can provide funding and a plat-
form to support teaching and learning with technology.

e The University must prepare E-Learning guidelines, polices, strategies and
plans for future implementation. Also the management must support the use
of educational technologies to improve quality of education and to connect
with technologies.

¢ Providing capability building or digital literacy training about the diverse use
of technologies and various levels of awareness, and truly interest, in the use
of E-Learning in Assosa University is required. So, technological training of-
fered to students and lecturers will ensure prerequisite skills to use
E-Learning.

e In addition, result of this study is useful for other Ethiopian Universities
which have not or newly deployed E-Learning system. So that, the proposed
framework can be applied to other University educational systems in Ethio-
pia that are practically close to Assosa University like the 3™ and 4™ genera-
tion Universities.

e Largely, to ensure E-Learning sustainability, Ethiopian science and higher
education ministry must design well-structured E-Learning programs in all
universities with the involvement of industries in the planning, development
and delivery of E-courses. Also developing ICT policies or strategies to ad-

dress curriculum issues is necessary.
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