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ABSTRACT

E-learning is considered a primary solution to the educational process development
with the rapid development of information technology, communication, and
electronic publishing. There are different challenges facing the implementation of
e-learning solutions; such as the usability of the capability of the software product
to be understood learned, used and attractive to the user, when used under specified
conditions. The usability of E-learning systems is one of the major factors
contributing to the success of these systems. The ease of use and ease of learning
through e-learning system could be evaluated through user interaction with the
system interface. Therefore, an evaluation model for e-learning systems has been
developed while adopting these challenges as variables. The study proposed a
model for Evaluating the Usability of E-Learning Systems, the model consists of
the following Analysis, Design, Development, Delivery, Update, Evaluation and
Revision. Finally, the proposed model was evaluated through case study in
Educational Website.

According to the evaluation results, the implementation of the proposed model for

e-learning systems is increasing the usability this systems.
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1.1 Introduction

E-Leaning refers to the use of both software-based and online learning.
In many contemporary sectors, E-learning is often regarded as a ‘new’ form
of learning that uses the affordances of the Internet to deliver
customized, often interactive, learning materials and programs to diverse
local and distant communities of practice. The term E-learning has only
been in existence since 1999, when the word was first utilized at a CBT
systems seminar, now E-learning systems are becoming more accepted tools
in teaching and learning. For this usability evaluation is becoming important
to measure the effectiveness of a system as a whole, determining the
acceptance of system by the users.

E-learning systems are very important for researchers and learners, this has
led over the years to a great development in all aspects of communication,
techniques of saving and retrieving information. E-learning systems are
becoming more accepted tools in teaching and learning, since they provide a
platform for using computers in order to improve education. Popularity of e-
learning systems can be attributed to their key benefits. When applied
correctly, they can reduce teaching and learning costs and time. For this
reason, the usability of these systems should be guaranteed to increase
interest. Usability evaluation is becoming important to measure the
effectiveness of a system as a whole, determining the acceptance of system
by the users. Users are increasingly becoming more informed and,
consequently, have higher expectations from the systems. Moreover “a
system interface” has become a commodity. There for, the acceptance of the
user plays a major role in the success of the system. the e-learning system

can help achieve the motivational aspect of usability, (Shilwant & Haggarty,



2005). this study focuses on usability models of e-learning systems. this study

Is proposing a model for evaluating the usability of e-learning systems.

1.2 Research Problem

Evaluating the usability of e-learning systems is not a simple task. There are
significant challenges such as the increase in the number of learners,
technological advancements, and major changes in learning tasks. There
should be a model for evaluating the e-learning systems that takes into
consideration these challenges.

Usability evaluation of learning interface determines the extent to which the
systems fulfill the requirements of a perfect e-learning system covering all-

Important features of usability.

1.3 Research aim

The aim of this research is to propose a model for evaluating the usability of

E-learning systems.
1.4 Research Objectives

The main goals of the research are:

e To study usability models of e-learning systems in the literature, and
compare them in order to propose new Model for Evaluating the Usability of
E-learning systems.

e To propose a Model for evaluating the usability of e-learning systems.

® To evaluate the proposed model using a case study.



1.5 Research Methodology

The methodology of this research contain the following steps

1. Problem formulation.

2. Literature review.

3. Proposed new Model for Evaluating the Usability of E-learning systems.
4. Evaluate the proposed model through case study.

5. Write thesis.

1.6 Thesis Outline

The outline of the thesis is as follows:

Chapterl Is an Introductory chapter.

Chapter2 Presents literature review related to E-learning systems.
Chapter3 Describes the research methodology used in the thesis.
Chapter4 Describes the evaluation and results.

Chapter5 Presents the conclusions and recommendations of the research.



2. LITERATURE REVIEW

2.1 Introduction

In this chapter, there will be an explanation of usability, evaluation and

usability of e-learning systems.

Key words used: usability, usability of E-learning, systems, e-learning and e-

learning Models.
2.2 Usability definitions

Usability is “The extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency and satisfaction in a specified
context of use.” (ISO 9241-11, 1998).

Usability is “The capability of the software product to be understood learned, used
and attractive to the user, when used under specified conditions.” (ISO/IEC 9126,
2000-2001).

Usability as ““a set of attributes that bear on the effort needed for use, and on the
individual assessment of such use by a stated or implied set of users.” (ISO/IEC
9126, 3003).

Usability as “The ease with which a user can learn to operate, prepares inputs for,
and interprets outputs of a system or component.” (IEEE Std.610.12, 1990)
Usability is the primary parameter of evaluation of e-learning technologies and
systems. Major attributes of usability are efficiency, effectiveness and satisfaction.
It stands for quality and putting users and their real needs in as the first priority.

Therefore, investigation of usability and its integration or involvement in the
learning process is worthwhile.
This thesis focuses on usability evaluation techniques for e-learning

applications and as well as models used in it.



A literature review has been carried out concerning relevant research works
to get more focused research on e-learning and usability evaluation and

models used in e-learning.
2.3 Usability of E-learning Systems

According to (ISO), usability is defined as the degree to which a particular product
Is used by particular users to accomplish specific goal with efficiency,
effectiveness and satisfaction in a precise standpoint used. The majority of the
previous studies on the usability of e-learning systems have been on exploring the
usability of interface of e-learning systems and the links between usability features
and the e-learning success.(Nicholas Kipkurui Kiget, Professor G. Wanyembi,
Anselemo Ikoha Peters, 2014).

Usability is the quality attribute that assesses the ease of using the application

by users to accomplish their specified goals effectively, efficiently, and with
a high level of satisfaction. In addition to ease of use, a usable e-learning
system should be useful for the learners in accomplishing their learning task.
(Venkatesh, Morris, Davis, & Davis, 2003). Usability analysis helps
increasing the likelihood of a system being classified as not only easy to use
but also useful from the learners’ perspective.

Apart from the two basic objectives metioned above; researchers have
suggested several additions to the usability model. (Constantine &
Lockwood, 1999) highlighted, that a usable e-learning system must achieve:
the ability to learn, to remember, efficiency and reliability in use and user
satisfaction. An effective e-learning system should be interactive and provide
feedback, have specific goals, motivate users, communicate a continuous
sensation of challenge, provide suitable tools, and help avoid distractions

interrupting the learning stream.(Costabile, De Marsico, Lanzilotti,

Plantamura, & Roselli, 2005) Incorporating feedback, curiosity,



comprehensiveness, and challenges in the e-learning system can help achieve

the motivational aspect of usability.
2.4 E-learning

E-Learning is different from conventional face-to-face classroom teaching. It
Is a new way of teaching and learning. The E-Learning has many
interpretations but mainly, it stands for learning by electronic means. This
indicates that learning process is not direct from lecture notes, books or face-
to-face from teacher/lecturer but through electronic devices or methods.

Common forms are computer-based training and web based lessons or on-
line lessons. With the continuous introduction of advanced technology,
lessons may be taken anytime anywhere. These lessons can be made more
Interesting via using multimedia i.e. combination of text, graphics, sound and
animation, Lessons can be delivered to the learner through various means e.g.
PC, PDA, mobile phone and TV. Electronic learning (or e-learning) is a kind
of technology supported education/learning (TSL) where the medium of
instruction is through computer technology, particularly involving digital
technologies. E-learning has been defined as "pedagogy empowered by
digital technology” (Nichols, 2008). The objectives of e-learning are to
facilitate and assist people by delivering appropriate contents and services to
fulfill user needs. The increase in demand of learning instantly from
anywhere has resulted in e-learning systems on the web with the aim to
provide effective and efficient learning platforms which create an

environment for knowledge acquirement predominantly in distance learning.



2.4.1 Evaluate the performance of e-learning systems, especially about user

interaction with the interface of that system

Researchers highlight the importance of HCI by saying that the human
computer interaction is a discipline concerned with the design, evaluation and
Implementation of interactive computing systems for human use and with the
study of major phenomena surrounding them. (Preece, 2002). The user seen
in an application the interfaces, for this reason the interface has a huge
influence on the success or failure of that application, Users want to see the
interface of a system according to their needs and demands. If the interface
Is rigid, complex or boring, it will keep users from using that application. The
user interface plays a crucial role in any application, but in e-learning, it is
even more complex. The interface is a mediator between human and
computer, as interaction and usability are tools that provide measures for
effective interaction to achieve specific goals. Usability is the primary
parameter of evaluation of e-learning technologies and systems. The major
attributes of usability are efficiency, effectiveness and satisfaction. Usability
stands for quality and putting users and their real needs in the center,
Therefore investigation of usability and its integration or involvement in the

learning process is worthwhile.
2.4.2 Benefits of E-Learning

2.4.2.1 Multiple Delivery Options

E-Learning makes it easy for people to deliver training to their workforce
through a variety of deployment options over Internet, intranet and CD ROM.



Just-in-Time Training: E-Learning is easily accessible to employees and
students. There is no waiting for classes. It can be used right before doing a

task at place of work.
2.4.2.2 Administrative Control and Reporting

With learning management software, administrators can quickly and easily
access detailed reports to verify student progress, quantify training

investments, and plan effectively for the future.
2.4.2.3 Engaging and Effective

Benefit from the powerful combination of audio, animation and software
simulations that produce highly engaging multimedia training. Courses today
use realistic simulations, hands-on exercises, and role-playing scenarios to

help employees "learn while doing".
2.4.2.4 Assessment

Student assessment is of a great and helpful support in the learning process.
With many e-Learning products, pre-assessments are available to determine
which topics students are already familiar with, so that they can focus on key
areas where they need help. This reduces the frustration of training on
familiar content. The amount of time spent on training is condensed as much
as 50% Students can also take quizzes throughout the training process to test

their understanding.
2.4.2.5 Increased Productivity

Training is a proven benefit and incentive to employees, giving them the

opportunity to advance their skills and careers. Employees who have the



skills and abilities to successfully do their jobs will be more motivated,

effective, and productive.
2.4.2.6 Lower Cost

E-learning is available at a fraction of the cost of classroom learning and is
provided right to student’s desktops, eliminating the need for travel and other

expense.
2.5 E-learning Models

To ensure the quality, effectiveness, and usability of the e-learning site, it is
necessary to choose the suitable models when needed to design a site. For
this, people should be studying models used in these sites and determine all
about their effectiveness and how limited they are, so they can improve the

new design of models.
2.5.1 ADDIE Model in brief

Florida State University initially developed the ADDIE framework to explain
the processes involved in the formulation of an instructional systems
development (ISD) program for military interservice training that will
adequately train individuals to do a particular job and which can also be
applied to any interservice curriculum development activity. The model
originally contained several steps under its five original phases (analyze,
design, develop, implement, and evaluate). The idea was to complete each
phase before moving to the next. Subsequent practitioners revised the steps,
and eventually the model became more dynamic and interactive than the
original hierarchical version. By the mid-1980s, the version familiar today

appeared.
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Figure 2-1 ADDIE Model

2.5.1.1 Analysis phase

The analysis phase clarifies the instructional problems and objectives, and
identifies the learning environment and learner's existing knowledge and
skills.
Questions the analysis phase addresses include:

Who are the learners and what are their characteristics?

What is the desired new behavior?

What types of learning constraints exist?

What are the delivery options?

What are the pedagogical considerations?

What is the timeline for project completion?

10



2.5.1.2 Design phase

The design phase deals with learning objectives, assessment instruments,
exercises, contents, subject matter analysis, lesson planning, and media
selection. It should be systematic and specific. Systematic means a logical,
orderly method of identifying, developing and evaluating a set of planned
strategies targeted for attaining the project's goals. A more specific meaning
Is that each element of the instructional design plan must be executed with
attention to details. The design phase may involve creation of ‘design
document/design proposal’ or 'concept & structure note' to aid in final

development.
2.5.1.3 Development phase

In the development phase, instructional designers and developers create and
assemble content assets blueprinted in the design phase. If e-learning is
involved, programmers develop or integrate technologies. Designers create
storyboards. Testers debug materials and procedures. The project is reviewed

and revised according to feedback.
2.5.1.4 Implementation phase

The implementation phase develops procedures for training facilitators and
learners. Training facilitators cover the course curriculum, learning
outcomes, method of delivery, and testing procedures. Preparation for
learners includes training them on new tools (software or hardware) and

student registration. Implementation includes evaluation of the design.

11
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2.5.1.5 Evaluation phase

The evaluation phase consists of two aspects: formative and summative.
Formative evaluation is present in each stage of the ADDIE process, while
summative evaluation is conducted on finished instructional programs or

products.
2.5.1.6 Addie Strengths and Weaknesses
2.5.1.6.1 Strengths

The strength of the ADDIE models comes from the fact that it is very linear.
It is a step by step instruction on how to teach an individual lesson. Objectives
and goals are neatly organized and clearly defined. This model would be
helpful if someone is out for a day and they need to leave easy to follow
instructions for a substitute. He/she can easily show their principal or parent
the objectives that they set for their students and how they will measure their

progress.
2.5.1.6.2 Weaknesses

The weaknesses of ADDIE model are that learning is not linear, and therefore
this model is not designed to accomplish deep learning. It also does not allow
for flexibility within the lesson/unit. There is no continuous assessment.
Assessment is only done at the conclusion of the lesson. This does not allow
for the teacher to reflect on the skills that need to be taught, that have been
taught, and the possibility of needing to go over what had been taught. It does
not allow for much exploration for the student. Students cannot discover
ideas/concepts on their own.

12
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2.5.2 Salmon’s 5-stage model in brief

The five-stage-model provides a framework or scaffold for a structured and
paced program of e-tivities. The five-stage-model offers essential support
and development to participants at each stage as they build up expertise in
learning online. For online learning to be successful and happy, participants

need to be supported through a structured developmental process.

E-Moderating

Technical support

closed conferences
o Knowledge construction

Fadlitating

Learning 1
process

Conferencing
o Information exchange

Tutoring and supporting use of Amount of
Searchi
pefsu\l:l&ino software

learning materials interactivity
O Online socialisation

Familiarising and providing beidges between |
cultural, sodal and leaming |

Sending and environments |
receiving messages |
o Access and motivation .
Welcoming and
encouraging
Setting up system

and accessing

Figure 2-2 Salmon’s 5-stage Model

Stage 1: (at the base of the flight of steps) includes individuals’ essential
prerequisites for effective participation: access and the ability to benefit from
remote group work for learning.

Stage 2: Involves individuals establishing a personal online identification
and then finding others with whom to interact.

13



Stage3: participants give and receive relevant and useful information about
the course, and undertake course-related learning tasks. Up to and including
Stage 3, a form of co-operation occurs through support by other participants
for each person’s goals.

Stage 4: More complex constructive tasks are possible, discussions occur and
the interaction becomes more collaborative.

Stage 5: Participants look for more benefits from the system; they want help
in achieving their own goals, in exploring how to integrate their online
experiences into other forms of learning and in transferring and applying their
learning. At this stage sophisticated individual learning may occur, that

includes reflection on and transfer of knowledge.

There are further concerns that the model is dominating discourse in learning
technologies, being seen as a template for the design of all online teaching and
learning environments regardless of the context. There is a broad concern that the
reification of models of learning and teaching, while meeting organization needs for
transferable, multi-use products, will dominate and stifle professional practice
development.

14



2.6Comparison between ADDIE and Salmon’s 5-stage models Table 2-1

Models Acronym of Similarities Differences
5stage vs | ADDIE (Analysis, | Both models have stages | The ADDIE methodology
ADDIE Design, Develop, for designers to follow. emphasizing quality at the

Implement, and
Evaluate).

The Addie Model consists
of five stages: Analysis,
Design, Develop,
Implement, and Evaluate.
The 5stageModel consists
of five stages: Access and
motivation, Socialization,
Information Exchange,
Knowledge construction,
Development.

Both ADDIE and 5stage
Design are popular
established methods for e-

learning

end of the process during the
“Evaluation” phase. It is
during this phase that e-
learning teams and project
stakeholders work together
to determine the
effectiveness of the work
product and make any

adjustments.

The 5stage methodology

serialization.

2.7 Summary

In this chapter was studies ADDIE Model and Salmon’s 5-stage model in the

literature and compare them in order to propose new Model for Evaluating

the Usability of E-learning systems.

15




3. METHODOLOGY

3.1 The Proposed Research model

After studying and reviewing the ADDIE and Salmon’s 5-stage models it
used in e-learning systems the proposed model was developed by choosing
the most suitable criteria, after studies ADDIE and Salmon’s 5-stage models
criteria. Will be described the main features of the proposed model in point
3.2.

16
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Figure 3-1 ELSM (E-Learning Systems Model)
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3.2 The main features of the proposed model
3.2.1 Analysis

This stage is one of the most important stages of the model in which problems
are identified, educational process are analyzed and thereafter suitable
solutions are found to meet the required purpose of the system.

e Characteristics Learners: characteristics of learners such as
Age: Adults.

Educational levels: university students, graduates, researchers
and scholars.
Cultural: people who can use computers.

e Teaching Method: was Teaching Method was determined by
educational content and educational media. It helped uploading
different types: documents, sound, pictures, and video in site.

e Educational Content: existing available by documents in the site,

admin can add any new aspect/content.
3.2.2 Design

e The system design fit learners’ needs, it facilitates learning and
usability. Since e-learning systems should be easy to learn and use so
that we can learn from them without having to learning it and studying
them before studying.

e The system design using usability guideline, these are more efficient
in speed of response to the user's request, as well as the easy and quick

presentation of information, ability of the system to perform the tasks

18



for which it is designed, and the accuracy of the information it
provides.

e The system is firstly more secure as it has ability to prevent
unauthorized persons from accessing the database, secondly safer as it
links to the operating system or internet browser in safe ways that do
not cause problems, thirdly it gives attention to request data that
distinguishes each student from the other registered in the course, and
finally it does not allow modifying the data within the decision without
writing the secret code of the person

e The system is very objective, the site does not involve any intolerance
of gender, religion or race, no bias in sources of the included site, the
site is free of advertisements to take up the contents of the site and
present it objectively.

e The Navigation in system uses a simple and easy way to scroll
between content of the site, positioning of navigation tools within the
site pages, all pages have the back to home button, uses left and right
arrows to move between pages, uses graphical navigation tools such
as graphical icons.

e The system is more consistent, it uses the same page layout throughout
the entire site, standardizes the provision of assistance in all parts of
the site, standardizes the method of writing the curriculum, uniformity
between sizes and places of presentation of elements of non-textual
content such as images and animations so that the learner is not
distracted.

Successful system design is essential to successful system delivery, which in
turn is essential to user and stakeholder satisfaction.

19



3.2.3 Development

The system is suit the needs of users, was developed based on the analysis
stage in terms of interaction on the site, Characteristics learners, teaching
method and educational content the provision and exchange of information
and knowledge, lectures and books anywhere and anytime.

In the development phase, was production of the system is carried out, and
was collected materials prepared in the design phase and the educational

material is in all its forms and prepared for testing.
3.2.4 Delivery

After finishing from developing system was prepared, to enter courses, and
educational environment, teaching methods, instructions, equipment, tools
and introduction of the product, the initial target audience to discover errors
and evaluate and produce the final product.

The success of delivery phase is assessed by success factors: use, user

satisfaction and net benefits.
3.2.5 Update

Use web content management system, because a web content management
system (WCMS) allows non-technical users to make changes and update to
a website with little training. A (WCMS) typically requires a systems
administrator and-or a web developer to set up and add features, but it is
primarily a website maintenance tool for non-technical staff.

Most sites are not updated as often as they should be, for this reason it is
essential that managers and staff be able to update the website without having

to go a web designer or technical staffer. This is because the technology is

20



improving rapidly; it forces users to update their e-learning system. Websites

will be very effective if they are kept up to date.
3.2.6 Evaluation

Evaluation is the key component of any e-learning site or system that focuses
on continuous improvement. Evaluation in this prototype enables us to:

e Determine the quality, effectiveness, continuous improvement of e-
learning, understanding all pros and cons of e-learning courses or
programs, and make improvements.

e Most people believe that evaluation occurs after e-learning site has been
completed, which is not true, evaluation occurs:

« Before the creation of e-learning site (needs assessment) to
plan e-Learning site.
 During the creation of e-learning site (formative evaluation) to
make improvements.
 After the completion of creation of e-learning site (summative
evaluation) to determine outcomes.
This phase is ongoing throughout all processes to ensure all stated goals of
learning process will meet the specified needs, and uncover any obstacles that
may have emerged, then, by making revisions, adjustments and corrections

as needed, to insures the success of the next phase.
3.2.7 Revision

The revision process is task at all stages of the system, the process is
evaluated by the developer, by comparing the requirements of the each stage

with the stage outputs.

21



3.3 Usability factors/attributes

In order to evaluate the e-learning systems, the following usability

attributes/factors/goals were proposed:

Table 3-1 Usability factors/attributes Table

No | Characteristics Description

1 Authority *|dentify the author's name author, e-mail and telephone.

2 Effectiveness *1s the capability of producing a desired result or the ability to
produce desired output

3 Accessibility *All function or button is clear for learners.

(Search Engine) | *Link each page to its predecessor.

*Should deal with the number of students enrolled in the site.
*An index to display keywords or topics
*Provide search engines with decision (search engine).

4 Learnability *The system should be easy to learn so that the user can rapidly
start getting some work done with the system

5 Efficiency * The ability to do things well, successfully, and without waste.

6 Accuracy * Recording teacher and learner data so as to facilitate

communication and interaction with them.

* Do not increase or prolong the request for personal data of the
learner.

* The site is free of design errors and programming.

* Consider the accuracy of the selection of graphics, sounds and
video clips.

* References and sources can be consulted to validate the site.

22




Safety

* Links to the operating system or Internet browser safe do not
cause problems.

* Attention to request data that distinguish each student from the
other registered in the course.

* Do not allow to modify the data within the decision without

writing the secret code of the person

consistency

* Use the same page layout throughout the entire site.

* Standardize the provision of assistance in all parts of the site.
* Standardize the method of writing the curriculum.

* Uniformity between the sizes and places of presentation of
elements of non-textual content such as images and animations

so that the learner is not distracted.

Objectivity

* The site does not involve any intolerance of gender, religion or
race.

* No bias in the sources of the included site

* The site is free of advertisements

* To take up the contents of the site and present it objectively.

10

Links

* The site includes links to appropriate learning resources.

* Characterize the link in a different color or put under it a line.
* The links in the site are correct.

* Change the color of the link that was used before.

* The main links are specific and fixed in all pages of the site.

11

Navigation

* Use a simple and easy way to move between elements of the
content of the site.
* Positioning of navigation tools within the site pages.

* All pages have the Back to Home button.
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* Use left and right arrows to move between pages.

* Use graphical navigation tools such as graphical icons.

12

Multimedia

* Text appears on the screen clearly.

* Use three styles of lines as a maximum.

* Use three sizes of fonts as maximum.

* Use of easy-to-read and comfortable lines of the eye.

* Color contrast text font with background color

* Sound is clear.

* Avoid using music and sound effects at the same time.

* Avoid having the screen contain more than one video clip.
* Minimize the use of video clips as much as possible because
they cause slow load of the site.

* Avoid using crowded images in detail.

* Colors in images and graphics are realistic.

13

Orientation And
Help

* Provide guidance and instructions to help the learner in dealing
with the site.

* The clarity of the site instructions of the learner.

* Explain what the error is and why it happened and what the
learner can do when the error site.

* Routing and ongoing assistance on all pages.

* Help and guidance phrases are specific, simple and short

phrases.

3.4 Summary

In this chapter was proposed new Model for Evaluating the Usability of E-

learning systems and determined the Usability factors/attributes.
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4. IMPLEMENTATION

4.1 Introduction

This research is composed of a case study to evaluate the usability of the
interface of an e-learning system in real time scenario. Methods used for the
usability evaluation of the e-learning applications are based on methodology
in HCI research and practice with a focus on flexibility and efficiency.

Some basic factors, that every system should satisfy, were selected according

to individual needs and the needs and requirements of the organization.
4.2 Measuring the Factors/Attributes

In order to measure the attributes of the usability evaluation model, the
metrics described in Table (4-1) are going to be used, Table (4-2) describe

the grades used to measure the attributes of the model.

Table 4-1: Proposed Factors/Attributes to evaluating e-learning systems

Factors/Attributes

Z
o

Identify the author's name author, e-mail and telephone.

Ability to produce required result.

All functions or buttons are clear for learners.

Link each page to its predecessor.

Deal with the students registered in the site.

An index to display keywords or topics

Provide search engines.

The system should be easy to learn.

©O©| O N| o O &~ W N -

The system should ability to do tasks very well, successfully, and without mistakes.
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10

Recording teacher and learner data to facilitate communication and interaction with

them.

11

Decrease the request for personal data of the learner.

12

The site is free of design errors and programming.

13

The accuracy of the selection of graphics, sounds and video clips.

14

References and sources in site is valid.

15

Links is safe do not cause problem.

16

Requesting login data that distinguish each student from the other in the site.

17

Writing the secret code of the person in case the modify.

18

Use the same page layout throughout the entire site.

19

Uniformity the assistance form in all parts of the site.

20

Uniformity the method of writing the curriculum.

21

Uniformity between the sizes and places of presentation of elements of non-textual

content such as images and animations so that the learner is not distracted.

22

The site is free of any intolerance of gender, religion or race.

23

The all sources in the site without bias.

24

The site is free of advertisements.

25

The contents of the site and present it objectively.

26

The site includes links to appropriate learning resources and references.

27

Characterize the link in a different color or put under it a line.

28

The links in the site are correct.

29

Change the color of the link that was use before.

30

The main links are specific and fixed in all pages of the site.

31

Use a simple and easy way to move between elements of the content of the site.

32

Positioning of navigation tools within the site pages.

33

All pages have the Back to Home button.
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34 | Use left and right arrows to move between pages.

35 | Use graphical navigation tools such as graphical icons.

36 | Text appears on the screen clearly.

37 | Use three styles of lines as a maximum.

38 | Use three sizes of fonts as maximum.

39 | Use of easy-to-read and comfortable lines of the eye.

40 | Color contrast text font with background color.

41 | The Sound in the site is clear.

42 | Use just music or sound effects at time.

43 | The screen contain one video clip maximum.

44 | Minimize the use of video clips as much as possible because they cause slow load of
the site.

45 | Used simple images and clear.

46 | Colors in images and graphics are realistic.

47 | Provide guidance and instructions to help the learner in dealing with the site.

48 | The clarity of the site instructions of the learner.

49 | Explain what the error is, why it happened, and what the learner can do in site.

50 | Routing and ongoing assistance on all pages.

Table 4-2 Factors/Attributes Percentage Evaluation

Grade Interpretation

2 Usability factor is available.

1 A good percentage of the factor is available.
0 Usability factor is NOT available
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4.3 Case Study Background

To evaluate the proposed model the evaluate Educational Website based
on the proposed model. The Educational Website is one of e-learning
systems that consists of different Communities as Audio, Books published,

Conferences, Deanship of library Affairs, External Relations, Graduation

Projects and Theses and Dissertations...etc.

Educational Website

Policies

It should be und d that all mr ials published by University of Science and Technolegy *
website or Institutional Digitsl Repository are intended for scientific research and to support researchers.

“onits
Therefore it is strictly prohibited to reprint any material from master's, doctoral theses or books published on its
website without first obtaining written permission from *

Any unsuthorized reprinting of material or any portion of it gives ™
found in violation of this provision.

™ the authority to prosecute any person

Share
(O sHare MA@ E_)

Search DSpace

search guide Browse
All of DSpace
purs Communities & Collections
Communities B
uthors
Select a community to browse its collections. Titles
Subjects
« Audio [4]
« Books published [48] — ;
« Conferences [113] y_ coonn
« Deanship of library Affairs [3] e
Register
« External Relations [38]
« Graduation Projects [2424] i
« Higher Diploma [323] moover
« Musical [0] Auth107f8 . )
. . . L___)_).—___._—_h'- — -
« Published scientific papers [31] e —— S
« Scientific journals [1671] (on
« Student Affairs Deanship [1] (‘Zi’)fﬁ = :_’_-:H
« Theses and Dissertations [13024] (96) pei et o ot =
« Training Courses [4] 1l (24)
« UNESCO Chair For Woman In Science & Technology [5] ‘gg]L S
« video [6] BHEZ = seaca
. View More
Subject

Figure 4-1 Educational Website
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4.4 Evaluation

In the evaluation part, the case study (Educational Website) was tested by
anther developer, the level of experience for him: expert in web application.
Was evaluated the site based on the proposed factors/features for evaluating
the e-learning systems, described in Table (4.1). The grades used to measure
the factors/attributes of the (case study) described in Table (4.2). The result of

the evaluating was show in Table (4.3).

4.5 Results and Discussions

4.5.1 Results

Table 4-3: Evaluating e-learning system (case study)

Z
o

Factors/Attributes

S

Identify the author's name author, e-mail and telephone.

Ability to produce required result.

All functions or buttons are clear for learners.

Link each page to its predecessor.

Deal with the students registered in the site.

An index to display keywords or topics

Provide search engines.

The system should be easy to learn.

O O N| O O] &~ W N =

The system should ability to do tasks very well, successfully, and without

mistakes.

NN NN NN

=
o

Recording teacher and learner data to facilitate communication and interaction

with them.

11

Decrease the request for personal data of the learner.
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12 | The site is free of design errors and programming. 2
13 | The accuracy of the selection of graphics, sounds and video clips. 2
14 | References and sources in site is valid. 2
15 | Links is safe do not cause problem. 2
16 | Requesting login data that distinguish each student from the other in the site. 2
17 | Writing the secret code of the person in case the modify. 2
18 | Use the same page layout throughout the entire site. 2
19 | Uniformity the assistance form in all parts of the site. 2
20 | Uniformity the method of writing the curriculum. 2
21 | Uniformity between the sizes and places of presentation of elements of non- | 2
textual content such as images and animations so that the learner is not distracted.
22 | The site is free of any intolerance of gender, religion or race. 2
23 | The all sources in the site without bias. 2
24 | The site is free of advertisements. 2
25 | The contents of the site and present it objectively. 2
26 | The site includes links to appropriate learning resources and references. 2
27 | Characterize the link in a different color or put under it a line. 0
28 | The links in the site are correct. 2
29 | Change the color of the link that was use before. 0
30 | The main links are specific and fixed in all pages of the site. 2
31 | Use asimple and easy way to move between elements of the content of the site. | 2
32 | Positioning of navigation tools within the site pages. 2
33 | All pages have the Back to Home button. 2
34 | Use left and right arrows to move between pages. 2
35 | Use graphical navigation tools such as graphical icons. 0
36 | Text appears on the screen clearly. 2
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37 | Use three styles of lines as a maximum. 2
38 | Use three sizes of fonts as maximum. 2
39 | Use of easy-to-read and comfortable lines of the eye. 2
40 | Color contrast text font with background color. 2
41 | The Sound in the site is clear. 2
42 | Use just music or sound effects at time. 0
43 | The screen contain one video clip maximum. 2
44 | Minimize the use of video clips as much as possible because they cause slow load | 2
of the site.
45 | Used simple images and clear. 2
46 | Colors in images and graphics are realistic. 2
47 | Provide guidance and instructions to help the learner in dealing with the site. 2
48 | The clarity of the site instructions of the learner. 2
49 | Explain what the error is, why it happened, and what the learner can do in site. | 2
50 | Routing and ongoing assistance on all pages. 2
Total 88

4.5.2 Discussions of the Result

After designing the proposed model and suggesting the factors/ attributes that
e-learning system designers should take into consideration when designing
the system, the Educational Website (case study) was tested to show the
factors/attributes includes in the Educational Website, The features/factors
available in the site were identical to the features/factors suggested in the
Table 4-1 at an high rate.
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The main objective of this research was the evaluation of the usability of user
interface of e-learning systems. The research proposed a usability model of
e-learning systems could be used as a benchmark for e-learning organizations
to efficiently implement e-learning systems.

Usability evaluation was done empirically on case study (Educational
Website), the reported analyzed the results showed the impact of the
attributes/factors of the model on determining the usability of the e-learning

system.
5.2 Recommendations
It’s recommended that:

e To insure a better implementation of e-learning solution develop
should consider the model of the usability evaluation E-Learning
Systems Model (ELSM).

e Adding more feature to the model that could have an impact on

usability such as satisfaction, learnability, usefulness, and so on.

32



References

-Amine Ghanem, Mohamed El-Gafy, Yassir Abdelrazig, (2014) Survey of the
Current Use of Social Networking in Construction Education. Associated Schools

of Construction: 50th ASC Annual International Conference Proceedings.

-Ashraf Jalal Yousef Zaidieh, (2012) The Use of Social Networking in Education:
Challenges and Opportunities. World of Computer Science and Information
Technology Journal (WCSIT).

-Chi-Un Lei, Tomas Krilavi“cius, Nan Zhang, Kaiyu Wan and Ka Lok Man, (2013)
Using Web 2.0 Tools to Enhance Learning in Higher Education: A Case Study in
Technological Education. International multiConference of Engineers and computer

scientist: Hong Kong.

-Graham Attwell, (2006) Evaluating e-learning A guide to the evaluation of e-
learning. Evaluate: Europe Handbook Series Volume 2 ISSN 1610-0875.

-IEEE Std. 610.12. 1990. IEEE Standard Glossary of Software Engineering

Terminology.
-IEEE Std. 1061. 1998. Software Quality Metrics Methodology .

-ISO/IEC, 9241-11. 1998. Ergonomic requirements for office work with visual
display terminals (VDT)s - Part 11 Guidance on usability.

-ISO/IEC 9126-1:2001. 2000. Software engineering -- Product quality -- Part 1:
Quality model.

-ISO/IEC 9126. 2003. Software Engineering — Product Quality Int’l Standard.
-ISO/IEC CD 25010. 2009. Software engineering - software product quality

requirements and evaluation (SQuaRE) - quality model and guide.

33



-Kashif Manzoor Qureshi, Muhammad Irfan, (2009) Usability evaluation of e-
learning applications, A case study of It’s Learning from a student’s perspective.

School of Computing Blekinge Institute of Technology.

-Luz A. Sanchez-Galvezl, 2, Juan M. Fernandez-Luna, (2015) A Usability
Evaluation Methodology of Digital Library, The Seventh International Conference

on Information, Process, and Knowledge Management.

-Marianne McGarry Wolf, Mitch Wolf, Tom Frawley, Ann Torres, Shane Wolf,
(2012) Using Social Media to Enhance Learning through Collaboration in Higher
Education: A Case Study Selected paper prepared for presentation at the Applied
and Agricultural Economics Association’s 2012 AAEA Annual Conference, Seattle,

Washington.

-M. F. Costabile, M. De Marsico, R. Lanzilotti, V. L. Plantamura, T. Roselli, (2005)
On the Usability Evaluation of E-Learning Applications. Proceedings of the 38th

Hawaii International Conference on System Sciences.

-Miah Kam, Jee Yeon Lee, (2015) Developing Evaluation Matrix of Digital Library
Interface by Analyzing Bloopers of Korean National Digital Library Sites.

-Michael Khool, Craig MacDonald1, (2011) An Organizational Model for Digital

Library Evaluation.

-Moreno, R. & Mayer, R, (1999), Cognitive principles of multimedia learning. The
role of modality and contiguity: Journal of Educational Psychology.

-Na Li, Sandy El Helou, Denis Gillet, (2012) Using Social Media for Collaborative
Learning in Higher Education: A Case Study Ecole Polytechnique Fédérale de
Lausanne (EPFL).

34



-Nigel Bevan, (July 1995) Human-Computer Interaction Standards. Proceedings of

the 6th International Conference on Human Computer Interaction.

-Nicholas Kipkurui Kiget, Professor G. Wanyembi, Anselemo Ikoha Peters,
(2014) Evaluating Usability of E-Learning Systems in Universities.International
Journal of Advanced Computer Science and Applications: (IJACSA).

-Pam Moule, (2007) Challenging the five-stage model for e-learning: a new

approach. Learning Technology: ALT-J.

-Phemie Wright, (April 2015) comparing E-tivities, E-moderation and the five
stage model to the community of inquiry model for online learning design. The
Online Journal of Distance Education and e-Learning: TOJDEL.

-Ratnmala R. Raval, Haresh M. Rathod, ( November 2013) Comparative Study of
Various Process Model in Software Development. International Journal of

Computer Applications.

-Razilan A. Kadir, Wan A. K. W. Dollah, Fatimah A. Saaid, S. Diljit, (2009) A User-

based Measure in Evaluating Academic Digital Library.

-Shirish C. Srivastava, Shalini Chandra, Hwee Ming Lam, (2005) Usability

Evaluation of E-Learning Systems. IT Education.

-Soohyung Jool, Suyu Lin2, Kun Lu3, (2011) A Usability Evaluation Model for
Academic Library Websites: Efficiency, Effectiveness and Learnability. Journal of

Library and Information Studies.

-The Eighth International Conference on Advances in Computer-Human

Interactions.

-Tracy Rickman Cosenza, Sangbaran Karmakar, (2015) Identifying Social Media

Influentials through Heuristic Modeling.

35



-Vishal Chandra, (December2015) Comparison between Various Software

Development Meth. International Journal of Computer Applications.

36



	cover
	A Thesis submitted in Partial Fulfillment of Requirements for the Degree of Master in Computer Science
	Prepared by: EsraaDawAlbaitGomaa
	Supervisor:Dr. NisreenBeshir

	ABSTRACT1
	الإهداء
	list OF Contens
	List OF Tables
	List OF Figures
	last Edtion
	cover.pdf
	A Thesis submitted in Partial Fulfillment of Requirements for the Degree of Master in Computer Science
	Prepared by: Esraa  DawAlbait Gomaa
	Supervisor:Dr. Nisreen Beshir




