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ABSTRACT

The objectives of this study are to analyze the total efficiency and user
satisfaction of Learning Management Systems (LMS) for kindergarten and early
elementary students with and without Learning Disabilities (LD). In this study the
researcher created 2-dimensional multimedia lessons in order to develop the LMS.
User information data was subsequently collected via the Internet. The LMS efficiency
was analyzed by six experts of Technology of Information System Management
(TISM) at Mahidol University, and LMS satisfaction was evaluated by nine teachers
from the Taweewattana School. A statistical analysis was performed to calculate the
Arithmetic Mean and Standard Deviation of the data set.

Results revealed that the efficiency and satisfaction to LMS was at a
satisfactory level. The efficiency of LMS makes it appropriate tool for students to
review their lessons and tests at virtually any time or location with Internet

connectivity, depending upon their own skills and academic requirements.
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CHAPTER' I
INTRODUCTION

1.1Background

The policy announced by the Office of the Basic Education Commission in
2011emphasizes that all children receive a quality education and acquire the capacity
for self motivated life long learning. Furthermore, children with special needs must get
help in appropriate educational programs, techniques, methods and instructional
media, as well as innovations that will help them develop individual learning [1].The
increase in the number of children with learning disabilities (LD)-the kind of children
with special needs [2] has affected instructional management in the classroom.lt is
difficult for school administrators and teachers to completely understand the special
needs of students with learning disabilities, especially when the disability is not an
obvious one. This particularly refers to children whose physically appearance is like
that of children in general in their class but who have some difficulty learning, for
example they cannot read, summarize, spell words or calculate, even though, their
intelligence seems similar to that of other children in the same class.

Although teachers try to provide good schooling they find that a student’s
learning does not develop as expected. It is especially problematic in terms of learning
activities. However, if problem solving or improving students’level of knowledge and skills
use only one format it is not effective nor can it help to increase their level of achievement.
The teacher needs to adjust the teaching process by using variousand recentformats so that
children with learning disabilities can access those that suit them. [3, 4, 5]

Recently, E-learning has been integrated into learning and teaching so that
learning platforms can be accessed with ease, rapidly, and at anytime and anywhere
convenient to a learner, in other words is Asynchronous Learning. Online instructional
media have become a popular and up to date tool in education as both a supplement to

classroom learning and for self-study.
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In this study, the researcher interests to design and develop web application for
learning of students with learning disabilities (LD), also known as E-learning, that with the
functions of delivering the courses, supporting collaboration, assessing the learner
performance, recording learner data, and generating reports to maximize the effectiveness of
the entire learning organization in order to students with learning disabilities and normal
students in the same class at the early elementary level or kindergarten in Thailand. Learners
can study lessons and repeat tests as many times as they want which should improve their
skills; in this case their math skills.

This web application orLearning Management System (LMS), integrates
text, colorful graphics, and interactive multimedia to generate interest, motivation and
effective learning. It uses animations (two-dimensional, 2-D) to provide dynamic
visualizations which are important component of multimedia learning environments.
Moreover, it has a Graphic User Interface (GUI) and navigation bar that is easy to use
for real time reporting student school-records. Student parents can write comments on
the web board to help their children to use the web application and view their
children’s school-records. Teachers can create lessons and tests and add them to ordelete

them from the LMS. Administrators can specify access rights and manage theLMS.

1.2 Statement of Problem
There is a lack of an appropriate innovation for the instruction of students
with learning disabilitiesusing the web application (LMS) that can support their

learning.

1.3 Objectives

1. Todesign and develop a prototype of the LMS for students with learning
disabilities.

2. To increase the efficiency of theLMS.

3. To study user satisfaction.
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1.4 Goal

1. The performance of the LMS is considered good level from the expert review.

2. The user satisfaction is considered good or better.

1.5 Research Concept

1.5.1 Population and Sample

e Population

Teachers who are teaching or have a teaching experience of students with
LD in kindergartner or early elementary school.

e Sample

The sample was obtained by Purposive Sampling and consisted of nine teachers
who have an experience teaching or are teaching students with learning disabilities at the
Klongtaweewattana School, Department of Education, Bangkok Metropolitan

Administration.

1.5.2 Scope of Content
1) All contents are designed in multimedia format and consists of graphic
images, animation, audio and text. These are suitable for students with learning
disabilities studying in the kindergarten and early elementary level.
2) The lesson and test use relevant material.
2.1 The instructional method of mathematics for children with
learningdisabilities. [6]
2.2 The improvement of disabilities in mathematics series 2:
Number. [7]
2.3 Introduction to Mathematics for Grade 1. [8]
2.4 Technique method and media for the Students with Learning

Disabilitiesin Mathematics vol5. [9]
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3)The lessons and tests cover the following subjects:
3.1 Lessonl: Touch Math
3.2 Lesson2: Dot Addition
3.3 Lesson3: Light Running

3.4 Lesson4: The meaning of the counting number 1-10

1.5.3 Scope of web application

1) LMS supports browser Internet Explorer 7 or newer.

2) Teacher can add lesson and test into LMS, also remove them too.

3) LMS can report real time student’s school-record.

4) LMS uses Thai language presentation.

5) LMS and database use open software (AppServ 2.5.9)

6) LMS collects data via Internet network.

7) LMS presents content about counting number of mathematics gradel

that students with or without LD can learn together.

1.5.4 Variable of Study
1)Independent variableis LMS.
2) Dependentvariableincluding:

e Efficiency of the LMS

e Satisfaction of users of the LMS

1.6 Expected Results
1. Suitable LMS.
2. EfficientLMS.
3. Interesting LMS.
4. User friendly of LMS.
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CHAPTER Il
LITERATURE REVIEW

2.1 Learning Disabilities (LD)

2.1.1 Definitions of Learning Disability

Learning Disabilities affect both children and adults. It generally affects
more boys than girls. The disabilities are neurological disorders that make it difficult
to acquire academic and social skills. It’s a neurological disorder that affects the

brain’s ability to receive, process, store, and respond to information.

Table 2.1 Definition of Learning Disability

Proposed By Key Components

Kirk (1962) e Retardation, delay, or disorder in a
psychological process
e Possible cerebral dysfunction

e Excludes other causes

Batemen (1965) e Ignored causation
e Focused on children

e Introduced the concept of discrepancy

Task Forces I and Il (Clements, 1966) |e Task Force I (mainly medical)

e Task Force Il (mainly educational)

e May/may not have central nervous
system dysfunctions

e Excludes other causes

National Advisory Committee on e Continues the notion of discrepancy
Handicapped Children (1969) e More educationally oriented

Northwestern University e Mentions special education techniques
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(Kass&Myklebust, 1969)

Does not mention causation

Focuses only on children

U.S Office of Education (1976)

Introduces the term severe discrepancy
List area in which the discrepancy can

be manifested

U.S Office of Education (1977)

More precise
Includes terms previously employed

Most widely used

National Joint Committee on Learning
Disabilities (1981; Revised 1988)

Introduces the notion that learning
disabilities exist across the life span
May occur coincidentally with other

disabilities

Learning Disabilities Association of
America (1986) (Previously ACLD)

Provides no examples of the types of
learning disabilities

Does not include coexisting conditions

Interagency Committee on Learning
Disabilities (1987)

Adds social skills
Recognizes the wide variety of

coexisting conditions

U.S. Office of Education (1977)

Assumes average intellectual ability
Significant discrepancy
Exclusionary clause

Central nervous system dysfunction

U.S. Office of Education (2004)

The same as 1977
Students do not have to demonstrate a
discrepancy between intellectual and

academic functioning

The current definition of learning disabilities is a disorder in one or more

of the basic psychological processes involved in understanding or in using language,

spoken or written, which may manifest itself in an imperfect ability to listen, think,

speak, read, write, spell or to do mathematical calculations. The term includes such
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conditions as perceptual handicaps, brain injury, minimal brain dysfunction, dyslexia,

and development aphasia. The term does not include children learning problems that

are primarily the result of visual, hearing, or motor handicaps, or mental retardation, or

emotional disturbance, or environmental, cultural, or economic disadvantage. [10]

2.1.2 Common learning disabilities

Dyslexia — a language-based disability in which a person has trouble
understanding written words. It may also be referred to as reading
disability or reading disorder.

Dyscalculia — a mathematical disability in which a person has a
difficult time solving arithmetic problems and grasping math concepts.
Dysgraphia— a writing disability in which a person finds it hard to form
letters or write within a defined space.

Auditory and Visual Processing Disorders — sensory disabilities in
which a person has difficulty understanding language despite normal
hearing and vision.

Nonverbal Learning Disabilities — a neurological disorder which
originates in the right hemisphere of the brain, causing problems with
visual-spatial, intuitive, organizational, evaluative and holistic

processing functions.

2.1.3 Learning Disabilities in mathematics

Learning Disability in Mathematics is called Dyscalculia. It is a term

referring to a wide range of life-long learning disabilities involving math. The

individual lacks math proficiency in one or several areas. Specific types of dyscalculia

have been identified in the literature:

1) Verbal dyscalculia (oral language)---a math disorder in retrieving

mathematics labels, terms, and symbols

2) Practognostic dyscalculia---(practo = doing; Gnostic = knowing; i.e.,

knowing by doing) a math disorder in applying math concepts when using

manipulative objects in the environment (either visual or three dimentional)


http://www.ldonline.org/indepth/reading
http://www.ldonline.org/indepth/math
http://www.ldonline.org/indepth/writing
http://www.ldonline.org/indepth/processing
http://www.ldonline.org/indepth/nonverbal
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3) Lexical dyscalculia (reading)---a math disorder that involves impaired
reading of math vocabulary and symbols

4) Graphical dyscalculia (writing)---a math disorder that is an impairment
in the writing of mathematics symbols, equations, and other relevant language terms

5) Ideognostical dyscalculia (ideas)---a math disorder that centers on impaired
mathematical thinking or impaired conceptualizations (the ideas) in mathematics

6) Operational dyscalculia (operations)---a math disorder focusing on

impaired applications of algorithms to the four basic math operations (+,-, x, +). [11]

2.1.4 Various Math Learning Disabilities
1) Conceptual understanding

2) Written number symbol system

3) Procedural steps of computation

4) Application of arithmetic skills

5) Poor calculation strategies

6) Counting sequences

7) Language of math

8) Basic number facts

9) Problem solving

10) Lack of automaticity

11) Poor word problem strategies [12]

2.2 The Cognitive Theory of Multimedia Learning (CTML)

The cognitive theory of multimedia learning is based on three cognitive
science principles of learning: the human information processing system includes dual
channels for visual/pictorial and auditory/verbal processing each channel has limited
capacity for processing and active learning entails carrying out a coordinated set of
cognitive processes during learning. The cognitive theory of multimedia learning
specifies five cognitive processes in multimedia learning: selecting relevant words
from the presented text or narration, selecting relevant images from the presented

illustrations, organizing the selected words into a coherent verbal representation,
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organizing selected images into a coherent pictorial representation, and integrating the
pictorial and verbal representations and prior knowledge. Multimedia instructional

messages should be designed to prime these processes.

2.2.1 A Multimedia Instructional Message.

A multimedia instructional message is a communication containing words
and pictures intended to foster learning. The communication can be delivered using
any medium, including paper or computer. Words can include printed words or spoken
words; pictures can include static graphics — such as illustrations or photos or dynamic
graphics — such as animation or video clips. This definition is broad enough to include
textbook chapters, online lessons containing animation and narration, and interactive

simulation games.

2.2.2 Three Memory Stores in Multimedia Learning

Figure 2.1 presents a cognitive model of multimedia learning intended to
represent the human information-processing system. The boxes represent memory
stores, including sensory memory, working memory and long-term memory. Pictures
and words come in from the outside world as a multimedia presentation (indicated at
the left side of the figure) and enter sensory memory through the eyes and ears
(indicated in the sensory memory box). Sensory memory allows for pictures and
printed text to be held as exact visual images for a very brief time period in a visual
sensory memory (at the top) and for spoken words and other sounds to be held as exact
auditory images for a very brief time period in an auditory sensory memory (at the
bottom). The arrow from picture to eyes corresponds to a picture being registered in
the eyes, the arrow from words to ears corresponds to spoken text being registered in
the ears, and the arrow from words to eyes corresponds to printed text being registered
in the eyes.

The central work of multimedia learning takes place in working memory
so let’s focus there. Working memory is used for temporal holding and manipulating

knowledge in active consciousness. [13]
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MULTIMEDIA SENSORY WORKING MEMORY LONG-TERM
PRESENTATION MEMORY MEMORY
| | [Selecting [ rgafizi Verbal
= Ears | | words| ™| Sounds wdrd Model intearat
integra nQ-Prior
A . . Knowledge
| | |Selecting | orgapizin Pictorial
> Eyes [ imaged ™ Images l—lmi—ﬁge Model

Figure 2.1 Mayer’s cognitive theory of multimedia learning
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MULTIMEDIA SENSORY WORKING MEMORY LONG-TERM
PRESENTATION MEMORY MEMORY
[ | |Selecting | rganizin Verbal
>| Ears | | words >| Sounds wdrd: Model intearat
Integratjng Prior
A N <
| | [Selecting [ orgafizind™ Pictorial
>| =7 | | images gy |EE imhge! Model
Processing of Spoken Words
MULTIMEDIA SENSORY WORKING MEMORY LONG-TERM
PRESENTATION MEMORY MEMORY
[ | |Selecting | rgapizin Verbal
-}
1 Ears [ | words| ™| SIS wdrd Model intearat
integrat{ng—Prior
A et ] <
| | [Selecting _ [ orgafizind ™ Pictorial
> Eyes | imaged ™ Images imhge Model
Processing of Printed Words
MULTIMEDIA SENSORY WORKING MEMORY LONG-TERM
PRESENTATION MEMORY MEMORY
| | |Selecting | rganizi Verbal
| Ears | | words| ™| SIS wdrd Model ntearat
integrat{ngPrior
A . <]
| | |Selecting | organizing  Pictorial
>| Eyes | imaged ™| Images imhge Model

Figure 2.2 Processing of pictures, spoken words, and printed words
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Table 2.2 Five Cognitive Processes in the Cognitive Theory of Multimedia Learning

Process Description

) Learner pats attention to relevant words in a multimedia
Selecting words ) )
message to create sounds in working memory

o Learner pats attention to relevant pictures in a multimedia
Selecting images ) ) )
message to create images in working memory

o Learner builds connections among selected words to create
Organizing words ) )
a coherent verbal model in working memory

o Learner builds connections among selected images to create
Organizing images o ] ]
a coherent pictorial model in working memory

_ Learner builds connections between verbal and pictorial
Integrating

models and with prior knowledge

Ten Research-Based Principles of Multimedia Learning

1. Multimedia Principle: People learn better from words and pictures than
from words alone.

2. Contiguity Principle: People learn better when corresponding words
and pictures are presented near rather than far from each other in time or on the screen.

3. Coherence Principle: People learn better when extraneous words,
pictures, and sounds are excluded rather than included.

4. Modality Principle: People learn better from words and pictures when
words are spoken rather than printed.

5. Redundancy Principle: People learn better from animation and
narration than from animation, narration, and on-screen text.

6. Personalization Principle: People learn better when words are presented
in conversational style rather than formal style.

7. Voice Principle: People learn better when words are spoken in a non-
accented human voice than in machine voice or accented voice.

8. Signaling Principle: People learn better when the voice signals
important words rather than when they are no signals.

9. Interactivity Principle: People learn better when they can control the

place of presentation than when they receive a continuous presentation.
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10.Pretraining Principle: People learn better when they receive pretraining

on each component rather than no pretraining. [14]

2.3 Web applications

Increasingly, software applications are built using web technologies and
made accessible via web browsers. They are commonly referred to as web application,
or hosted applications-applications based on a software as a service (SaaS) model or
cloud computing. These web applications differ from more traditional websites in that
their emphasis is on allowing users to accomplish tasks such as send email, make
travel reservation, pay bills, buy products, etc. Websites, on the other hand, are content
oriented and are designed to facilitate browsing and consumption of rather static
information.

Typically, the only software users need to access and use web applications
is a browser such as Internet Explorer, Firefox, Safari, and Opera. Users do not need to
download and install separate software to use different web applications, although
there are instances when they have to download helper applications or plug-in modules
to access all or part of a web application.

Moreover, because both the application and information are stored on
servers of the application’s providers and not on users’ computers, users can access
web applications from almost anywhere, as long as the computer they use has a web
browser and Internet connectivity.

Web applications are considered to be a form of “cloud computing”
because applications and files are hosted in the Internet “cloud” which consists of
computers and servers, all linked together and made accessible via the Internet.

SaaS is a software application delivery model where a software vender
develops a Web-native software application and hosts and operates it (either
independently or through a third party) for use by customers over the Internet.
Customers do not pay for owning the software; they subscribe to it and pay a regular

subscription fee for using it. [15]
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Figure 2.3 SaaS (Software as a Service)

2.4 Multimedia

2.4.1 Definitions of Multimedia

Multimedia is made up of the terms ‘multi’ meaning more than one and
‘media’ meaning some distinct carrier of information. So multimedia is something that
is composed of more than one medium.

A multimedia system is a system that is interactive and uses more than one
medium in an integrated way. The media are rich media involved are text, layout,
colors, photo-quality, graphics, animation, sound and video. Multimedia systems are
dynamic that the images we see on the screen and the sounds we here change.
Interactive, in this context, means that the user can interact with the system. [16]

2.4.2 2D Animation

2D Animation uses bitmap and vector graphics to create and edit the
animated images. This is done by sequencing consecutive images or frames that
simulate motion by each image showing the next in a gradual progression of steps.
The eye can be fooled into perceiving motion when these consecutive images are
shown at a rate of 24 frames per second or faster. The creation of moving pictures in a

two-dimensional artistic space that focuses on creating characters, storyboards and



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 15

backgrounds in two-dimensional environments. In 2D animation, the figures move up
and down, left and right. They do not appear to move toward or away from the viewer.
2D animators user a combination of creative skills and specialty computer

programs to create images that have the appearance to movement. [17]

2.4.3 Flash Animation

Adobe Flash is a powerful, efficient tool for creating sophisticated
animation that offers visitors a high-tech experience. Flash has file browser support on
current Macintosh and Windows operating system. The program can be utilized to
create an entire Flash Web site or to generate quick loading, scalable vector
animations, which adjust to different browser sizes without degrading quality.

Flash simulates motion via fast-paced presentation of changing static
images. The changing images are recorded in frames in the timeline. The animation
process is accomplished in Flash by means of either frame-by-frame animation or
animation with tweening. An image must be created for each frame in frame-by-frame
animation. In animation with tweening, however, only a beginning and an ending

frame need be created; Flash will create the frames in between.
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2.5 The Usable Guidelines Multimedia for Web Delivery

Identify high-bandwidth areas. Let your visitors know file sizes, format,
and estimated time required to download. Do not risk annoying visitors
or making them feel their time is being wasted.

Create home pages that give visitors a choice of high-or low-bandwidth
content.

List any necessary plug-ins and provide links to locations where they
can be acquired.

Provide brief explanations of what visitors will see or hear to help them
determine if they really do what to access the multimedia.

Offer low-bandwidth alternatives such as audio instead of video. Do
not, for instance, waste bandwidth on an uninteresting video clip with
little action, when an audio clip alone will convey the real content of
value.

When developing original multimedia, break audio or video files into
short segments to create smaller files. Visitors will also be able to
choose the segments they want to listen to, rather than having to listen to

one long file. [18]

2.6 Related Research
(1) You-Jin Seo and Honguk Woo, 2010, studied in topic The

identification, implemation, and evaluation of critical user interface design features of

computer-assisted instruction programs in mathematics for students with learning

disabilities. In this research is based on the identified features and guidelines, a

multimedia computer-assisted instruction program, ‘Math Explorer’ which delivers

addition and subtraction word problem-solving instruction for students with learning

disabilities at the early elementary level, was design and developed.

The result from research indicated that the critical user interface design features

and guidelines in mathematics computer-assisted instruction programs would be essential

for facilitating the mathematical learning of students with learning disabilities. [19]
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(2) Grant D. Fryia, Renatawachowiak-Smolikova and Mark P.
Wachowiak, 2009, used web accessibility in the development of an e-Learning system
for individuals with cognitive and learning disabilities (CLDs). This paper describes
current human-computer interaction research for cognitive and/or learning disabled
individuals, and outlines several human-computer interaction challenges that arise
when designing web-based systems for them.

The prototype e-Learning system presented in this paper can potentially
benefit users with CLDs by reducing their memory burden, and by allowing them to
focus on their tasks. The interface to the e-Learning system can also be used in
conjunction with existing online content and programs, and may also be developed
with other tools, such as Adobe Flash.

The result from research indicated that online course system is intended to
give people with cognitive and learning disabilities, the opportunity to learn,
unimpaired by the system that they must use. The goal is to enhance their learning
experience, thereby allowing them to increase their knowledge, and to become more
productive. [20]

(3) Hui-Chuan Chu, Tsung-Yi Chen and et al., 2008, studied using a
problem-based e-Learning (PBeL) model which incorporates the problem-based
learning (PBL) theory, social constructivism, and situated learning theories to assist
regular and special education teachers in effectively developing knowledge for
mathematic teaching for students with mild disabilities. This research also developed
an adaptive case recommendation approach which identifies the most suitable
authentic earning cases based on the characteristics of learners (teachers), the
strengths, weaknesses, and types of disabilities of their students, the teaching problems
of various mathematical topics, and the teaching context in order to facilitate adaptive
case-based learning in the context of problem-based e-Learning for regular and special
education teachers’ knowledge development.

The result found the adaptive recommendation approach not only enables
the realization of adaptive PBeL, but also enhances teachers’ practical knowledge and

assists them to solve students’ learning problems. [21]
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(4) Norfarhana Abdollah and et al., 2010, studied in topic Multimedia
Design and Development in ‘Komputer Saya Courseware for Slow Learners’. In this
paper, the design and development part of the multimedia courseware for slow
learners is discussed. The courseware is developed based on ADDIE methodology and
used Macromedia Flash as the main platform, as well as Adobe Illustrator and Adobe
Photoshop for interfaces and graphics design.

The instructional design model, courseware components and courseware
modules have been designed according to the early analysis results combined with the
studies on suitable learning theories principles and characteristics aswell as
appropriate instructional design for the slow learners. The courseware which is still in
the development phase implements various learning approach and incorporated
multiple media elements. As exploitation of multimedia technology empowers learners
to move at their comfortable speed, this courseware is hoped to increase their
confidence and independent learning skills thus raise slow learner’s motivation for

continuous learning. [22]

(5) You-Jin Seo and Diane Pedrotty Bryant, 2009, studied to conduct a
meta-study of computer-assisted instruction (CAl) studies in mathematics for students
with learning disabilities (LD) focusing on examining the effects of CAIl on the
mathematics performance of students with LD. This study examined a total of 11
mathematics CAI studies, which met the study selection criterion, for students with
LD at the elementary and secondary levels and analyzed them in terms of their
comparability and effect sizes.

This study found that those CAI studies did not show conclusive
effectiveness with relatively large effect sizes. The methodological problems in the
CAI studies limit an accurate validation of the CAI’s effectiveness. Implications for

future mathematics CAI studies were discussed. [23]
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(6) Wan Fatimah Wan Ahmad, Emelia Akashah P. Akhir, and Sarah
Azmee, 2010, developed a multimedia courseware that can be used to educate children
with Learning Disabilities (LD). The use of game-based courseware could help those
with LD to explore their capabilities without having to pressure them to catch up with
other friend but to let them learn in their own pace of time. This courseware might
encourage the teachers and parents to improvise their ICT skills and hands-on learning
as a learning tool.

The courseware is known as Play time Learning consists of Play games
and Fun activities. The user acceptance test shows that teachers and students could
adapt well with this kind of learning tool and they have shown positive sign of interest
in utilizing it in the future.

The paper has described the game-based learning for children with
learning disabilities. It can be concluded that this Game-based learning courseware
will be able to portray how the future of learning for the children with disabilities.

Using these materials, can have fun learning while building their basic skills. [24]



Malida Sangjampa Methodology / 20

CHAPTER Il
METHODOLOGY

This chapter describes the research methods and materials used in the
development of Learning Disabilities Management System (LMS)for students with learning

disabilities (LD) which is designed step by step as waterfall model in Figure 3.1.

Planning

— Design

Development

A
A

Implementation

A

Y

Evaluation

Figure 3.1 Research Steps
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In this step, researcher plans the construction of web application as in

figure 3.2
Web Applicaton
(LMS)
Text
Graphic L
Animation Multmedia Technology Level of Students with Learning
Audio Learners Disabilities (age 5-7)
Client-Server
Architecture
Interactivit Learning Courseware
y Modules Test
The Cognitive Theory of Learning
Multimedia Learning: CTML Theory
Techiaue Tutorial
Learning Thorough Experience g Drill practice
. Approach
Mastery Learning

3.2

Figure 3.2 Construction of web application

Analysis and Design LMS

3.2.1 User Analysis

1) Administrator Requirement

To delete member

To manage web board

To view real time summary user report
To re-user name and password

To view and edit own history
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2) Teacher Requirement

e To create lesson and test

e To view and edit own history

e To use web board

e To view real time the summary report

e To re-user name and password

3) Student Requirement

e To learnlesson and do test

e To view and edit own history

e To view real time school-record report
e To use web board

e To re-user name and password

3.2.2 Three Sub-systems of LMS

1) Member System

Thissub-system manages all members which stores their data consists of
administration, teacher and student. There are six parts as follow:

e Enrollment

e Loginand log out

e Forget password

e Change password

e Edit private data

e Manage user (delete user)

2) Webboard System
This sub-system is the part of opinion exchanging, commentary and

presentation news. It is only available for members.
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3) Learning System
This sub-system for members access to do schooling consists of two parts

as follow:
e Schooling management
- Teacher can insert, update, delete lesson and test.
- Teacher creates lesson and test by themselves.
e Usability
- Students can choose to learn any lesson or any test that they want, also
view their school-record reports.
- Teacher can view their school-record reports.
Member data Member data
Member access right Summary report
Member Article, opinion Administrator

User name, the answer when user forget the
password, new password of member

Old password, new password of member
Private data as member want to edit

User name, member password

Data of enrollment member
News, new opinion 0 Update-insert-delete question and comment
New update Data of member deletion
> N
» LMS <
Enrollment data Development lesson and test
Data of lesson studying Management lesson and test
Data of test doing

Learner . Teacher
Enrollment history data

School-record Summary report

Figure 3.3 Context diagram of LMS
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User email for forget the password
Old password, new password of member
Private data which members want to edit
Member access right Delete member data
User name, member password Member data
yvy Member data update
1.0 Access right
Member
System D1| Member data
Member data
v < h 4
Member enrollment data +
Member |4 Member data Administrator
Access right
News and opinion update
News, opinion 2.0 L
. News, new opinion

News update

News, new opinion

p| Web board |~
p System

Figure 3.4 Data Flow Diagram Level 0

News and opinion update >| DZ‘Weh board data
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Data of lesson learning
Student Data of test doing Data of member deletion Administrator
< School-record Summary report
A

Student and teacher data DI Member data

Yv Vvy < Enrollment history | p3 ‘Enrollment data
1

Learning history data 3.0
* Enrollment data, approval
q Management data, development lesson
Summary report of student school-record Learning
System Lesson data
Development lesson and test data > y < D4 |Lesson data
Management lesson data 4 A A Test
Test, answer, full score D5 [Test data
Management test data Management test data

Student score data )
C\f Exam score data J D6 | Student score data

A 4
Answer

Teacher Doing test data : D7 | Doing test data of student

Student answer ‘

Figure 3.5 Data Flow Diagram Level 0 (Cont.)

LMS analysis requires knowing which data have to be stored into which
storage entities of the database. Figure 3.6 shows this relationship between data and
storage entities.
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Figure 3.6 E-R Diagram
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No

Member »-_Administrator

Lesson

Yes

Manage Lesson

< Manage Test

Yes

Display
Lessons and
Tests

Display
Lesson

Display
Subjects

No
P Create Test

Manage Test

Create Lesson »

Yes
— Choose Lesson Manage Lesson Manage Test
Y
- —
S—
Database
Y
: Display P §
Ly Display Lesson Display Test
Lesson

I End <

Figure 3.7 System Flowchart of LMS
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Forget Password

Display Forget
Password

Display Register

Check Member
Register

Display Status of
Enter to LDMS

Get Password Add Member data

Database

Edit Private Data

Display Editing
of Private Data

Display Change
Password

No

Check Password

Figure 3.8 Front End: System Flowchart of Member Register
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Enter to LDMS by
Admin ’s Right

A4

N

/ Display Member
\ Data

Delete Member

Data ’

I 2

7 /
/ Display Member
Data

Database

Figure 3.9 Back End: System Flowchart of Member Register
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Figure 3.10 Front End: System Flowchart of Web board
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Figure 3.11 Back End: System Flowchart of Web board
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Entity ’s name Explanation

1. Choice To store choices of answer and questions

2. Exam To store test data

3. Lesson To store lesson data

4. Province | To store province data

5. Reply To store opinion data

6. Score To store test score

7. Subject | To store subject data

8. Topic To store question of web board

9. User To store user data

10. View To link User and Lesson entities
3.3 Development

3.3.1 To create media to present content and web page

Media in the web application contains text, graphic image, audio and

animation. These are designed to create the usable web application. The first step,

which creates web pages one at a time, belongs to the outline and graphic components.

All contents are put in the web pages and format them correctly. Second step, create

menu link and navigation bar and format components properly. According to figure

3.7 displays step by step of task detail classification of web application development

process and figure 3.8 displays course component which consists of lesson and test.

These development steps are shown below:
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]
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S Visual Design
Concrete
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Q\;b‘ Interface Design Navigation Design
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Information Design
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§’ Interaction Information
9 Design Architecture
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Specification Requirement
Abstract
X \J
,v;&?’ User Needs
S
Site Objectives

Figure 3.12 Development process of web application (Jesse James Garrett)

Content
Mathematics Thai language English language Other
Lessonl Testl Lessonl Testl Lessonl Testl Lessonl Testl
Lesson n Testn Lessonn Testn Lessonn Testn Lessonn Testn

Figure 3.13 The component of content
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3.3.2To create form of web page

The purpose of this step is to send data which users fill their data into the
form. These data are used with PHP script language that is important basic of bringing
to create web application. Therefore, good form should be designed easy to fill in and
can protect any error from unsatisfied data. There are five forms shown below:

1. Comment form

2. Add lesson form

3. Add test and choices form
4. Enrollment form
5

. Log in form

3.3.3To create database

This research incorporates the MySQL database in the web application.
First step is to install AppServ 2.5.9 then, open phpMyAdmin to create MySQL
database which name database after that, create entity’s table from E-R diagram. LMS
includes three sub systems as follow:

1. Enrollment sub system

2. Instruction sub system

3. Web board sub system

3.4 Implement and Test

This step installs and tests LMS to detect bugs (program error) in the script
language and the database. User functions such as browser version, screen resolution,
and Internet speed. These functions displayed correctly when users enter the system to
view the web application.The network system in this research use Client-Server architecture

that rents hosting from the service provider named http://www.appservhosting.com and

domain named www.ldkids.com



http://www.appservhosting.com/
http://www.ldkids.com/

Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 35

(} Qi Hosting Service Provider

Teacher http://www.appservhosting.com

/

Studen

Administrator

Figure 3.14 Client-Server architecture

3.5 Evaluation

3.5.1 Expert Evaluation

Six experts from the Technology Information System Management, Faculty of
Engineering, Mahidol University evaluated the LMS. They are listed in appendix B.

The criterion of acceptance LMS is the experts consider average score of
example group as representation of the real learner group. The criterion of average score has
to be good level and would be accepted an efficiency of LMS as well as an usable real
condition. There are four parts of evaluation as follow:

1) Content

The experts evaluate to cover many points consists of correctness, up to
date of content, content quantity, language using, suitability for students with LD and

appropriate question — answer in test.
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2) Graphic Images Text and Multimedia

The experts evaluate the proper presentation of graphic image, text and
audio for users who acknowledge them. GUI will support in step usability supervision
of the user who is using programming through keyboard or mouse.

3) Web Page

The experts evaluated the web page design including the logo, banner,
frame, colors and graphic images that suitable for students with learning disabilities as
well as clear navigation for user.

4) Learning Management System: LMS

The experts consider LMS depend on response time of user’s task. The factors
affect the operation consists of hardware, software, and data. They evaluate three systems

including member system, web board system and LMS.

3.5.2 Experiment

In this step, researcher tests the LMS or web application by letting a
sample group, which represents real users, use LMS via a web browser. The aim is to
evaluate an efficient LMS that researcher try to provide the situation nearest real
usability. Before the experiment, researcher will explain objectives and introduce
usability steps of LMS, after that let the sample group start to use LMS with under
control of researcher. Researchers will closely observe and note sample group’s
behavior for usability of LMS.

3.5.3Questionnaire

The characteristic tool used in this research is questionnaire which divide
into three parts as follow:

1) Questionnaire relates individual status of user in check-list format.

2) Questionnaire relates satisfied of user using LMS. It is rating scale which has

standard to define weight of evaluation. There are five levels by Likert. [25]
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Table 3.2 To display satisfied weight

Satisfied level Score weight of choices
Should improve 1
Poor 2
Medium 3
Good 4
Very good 5

Translation meaning standard is to manage average score level of satisfaction.

It is defined into interval as follow:

Table 3.3 To display average score meaning

Average Score Meaning
1.10-1.49 To have satisfaction is supposed to improve.
1.50-2.49 To have satisfaction is poor.
2.50-3.49 To have satisfaction is medium.
3.50-4.49 To have satisfaction is good.
4.50-5.50 To have satisfaction is very good.

3) Questionnaire relates about opinion and suggestion which is in open

ended format.
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3.5.4 Statistic Data Analysis

The statistic which use for finding efficiency of LMS are as follow:

1) Arithmetic mean (Mean)

Formula:

X=mean
> X=sum

N = all amount

2) Standard Deviation

Formula:

X=mean
> X =sum

n = all amount
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3.6 Materials

3.6.1 Hardware

e Server

1) CPU Intel Quad Core Xeon 3250 2.66Ghz
2) Memory ECC-RAM Bus 800Mhz 8GB
3) Hard Disk Drive SATA2 500GB

e Client

1) CPU Core 2 Duo 2.40 GHz

2) RAM4 GB

3) HDD 250 GB

4) Graphic Chip Intel GMA Graphics 1024MB
5) Monitor 14 inches

6) Peripherals: Mouse, Pen Mouse

3.6.2 Software

e Server

1) Operating System: Linux 6.0 Squeeze

2) Apache

3) Database: MySQL

4) Database Management tool: phpMyAdmin

5) Script language: PHP 5.2

e Client

1) Operating System: Microsoft Window 7 32bit
2) Web Browser: Microsoft Internet Explorer 8.0
e System Development Tool

1) Adobe CS5 (Flash, Illustrator, Photoshop, Dreamweaver)
2) Microsoft Office 2010 (Word, Excel, Visio)
3) Markup Language(DHTML, HTML, CSS)
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3.7 Research Schedule

Table 3.4 Time Frames

Nov | Dec | Jan | Feb | March | April | May | June | July

Tasks
2011 | 2011 | 2012 | 2012 | 2012 2012 | 2012 | 2012 | 2012

1.Data and Information Gathering

2.Requirement Analysis

3.LMS Design and Analysis

4.LMS Development

5.LMS Implementation and
Testing
6.LMS Evaluation

7.Documentation
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CHAPTER IV
RESULTS

4.1 The result of LMS development

Home Page of web application (www.ldkids.com) includes logo, banner,

footer, menu bar, links, number of viewer and register.
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Figure 4.1 Home page of www.ldkids.com

4.1.1 Administrator Part
Administrator can view user list, search user by section or name and has

right to cancel user as well as change password and edit history information.


http://www.ldkids.com/

Malida Sangjampa Results / 42

[ (ymersm

€ & C O wwwidiids.com/user/control kA

d ¥k uuﬁ'ﬁau%’uﬁmsumﬁ‘lqﬁu‘lmmm;:muuu{ * e
¥

XX e i

danAImTuY

> IWTIM Admin

> ulfmmian

> uilmiauadiuds
>t

> danvInTouY

www bdlids.comyuser/profile/
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4.1.2 Teacher Part
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Figure 4.4 Web page of teacher part

In this part, when user registered and select to be teacher which can

develop lesson and test.
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Figure 4.5 Web page of add new lesson
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The step of add lesson, it begins to name lesson then select subject and
type objectives, after that select file to upload.
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Figure 4.6 Detail of add lesson

This is a create test part that teacher names test into course correctly and

type the order of test detail and decide question number of test.

€ > C © wwwidkids.com/exam/exam_edit/17 Tl

| U T NFERXEU

wiuan > a5 213098 > HewwLuvARaY > uilauruveasy
Agaau AFaya AnuENsRIA

fuddauty D: 17
Al NsHne aula

Cra

By - wnmesaun iy YAt 5 |

> mwnu —
- 5w - | ademant

> uldnusiasim B

> uiluriayadauds A ammasuandousiaii

> Wannumilou

> Miannuuunaday

>nmagnl 4
Hwoubac 0

> aananszuy
g - 0 [Fednafidlmi]

Fam Mo file chosen

AaNTEEINN - Aeau

| indSansnumazsieay | aslel |
A
[ Copyight©2012TISM, Facully of Engincering, Mahidol Universiy |

www Idkids.com/exam/exam_sdd_choice/17

Figure 4.7 Detail of test creation
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The teacher decides question number of test then create question and
answer choices. The teacher can upload illustration into each question and decide the

correct answer by clicking the radio button.
e . =
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Figure 4.8 Detail of each test creation
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Figure 4.9 Display the screen while test finished
First create the first number of the test then click the Reload button to add
the next question.
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Figure 4.10 Display screen when teacher will create the next question

4.1.3 Student Part
In this part, students can enter to study lesson, do test, view their summary

report and view lesson that read already.
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Figure 4.11 Display screen of student part
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There are 4 sections of subject consists of Mathematics, Thai language,
English language and others.
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Figure 4.12 Display screen of subjects
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Figure 4.13 Display screen of lessons in Mathematics
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Figure 4.14 Display content
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Figure 4.15 Display screen of lesson which read already
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Figure 4.16 Display screen of tests in Mathematics
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Figure 4.19 Display screen of summary report of test which student did them
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4.1.4 Web board Part
In this part, user who was a member can use web board which start

question heading and answer any questions. For administrator, who can delete

question heading is only one person in this system.
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Figure 4.20 Display screen of web board
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Figure 4.21 Display screen of administrator want to delete the question heading
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4.1.5 Register Part
When user enter to home page. User have to register first for define their
right to be either teacher or student. Users fill their emails in the blank when forgot

password and can change new password too.

y A i com

€ < C O wwwidkidscom/user/register oA

* * ‘k nuaﬁ'ﬂusuﬁnnum‘ﬁ’mﬁu’lﬁmsmnmsuué‘ *

fooforiosf

hfﬂ@'m’nﬂ'

B E— (faunantmnausaudidingg a fa z waz daw 0 Ba ¢ v
* oAb £ | eees (ilaiiodea i afia zuaz fia 9 windiuy
* HufurNainSneds o (fututsimsofustas il fusias stk
B - il cam (1t pless5Eh com)

“dnbmh; wwes [=]

< ga: andm ETITTT CER—N
“fuihia: 17 [z] [ nurmiue [2] 0 2630 @ na i 2530)
= AOUE: | Taa =]

= sedudufiwaan | Bogoet |
* Hatsodon : Tradusanaantiann

Figure 4.22 Display screen of register
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Figure 4.23 Display screen of change new password
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4.2 The result of LMS efficiency for students with LD

The researcher design evaluation form of LMS which is Rating Scale 5
levels. The evaluation form was evaluated by six experts from Faculty of Engineering,
Mahidol University and nine teachers who have a teaching experience of students with
learning disabilities teaching at Klongtaweewattana School, Bangkok. The result as
table 4.1

Table 4.1 Summary result of content efficiency evaluation

Efficiency
Statements
X SD | Efficient Level

1. Content
1.1 Content was relevant to objectives 4.17 | 0.75 Good
1.2 Exposition was clear 3.67 |0.82 Good
1.3 Test was relevant to content 3.83 | 041 Good
1.4 Test was easy to understand 3.83 | 041 Good
1.5 Lesson level was appropriate 3.83 | 0.75 Good
1.6 Test level was appropriate 4.17 | 0.75 Good
1.7 Language was correct 3.83 | 0.75 Good
1.8 Multimedia supported the content 3.83 | 041 Good
1.9 Presentation format was effective 3.83 [0.98 Good
1.10 Content was suitable to distribute for

education 3.83 [ 0.75 Good
Total 3.88 | 0.68 Good

From table 4.1 found that overview of summary result of content efficiency

evaluation was at a satisfactory level. Mean was 3.88 and Standard Deviation was 0.68.
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Table 4.2 Summary result of graphic and text efficiency evaluation

Efficiency
Statements
X SD | Efficient Level

2. Graphic Images and Text
2.1 Alphabet format was appropriate 3.83 | 041 Good
2.2 Alphabet size was appropriate 3.67 | 0.52 Good
2.3 Alphabet color was appropriate 4.33 10.82 Good
2.4 Background color was appropriate 3.67 | 0.52 Good
2.5 Graphic User Interface (GUI) was easy to use | 3.83 | 0.41 Good
2.6 Graphic Images are beautiful and convey

meaning 3.83 | 041 Good
Total 3.86 | 0.51 Good

From table 4.2 found that overview of summary result of content efficiency

evaluation was at a satisfactory level. Mean was 3.86 and Standard Deviation was 0.51.
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Table 4.3 Summary result of multimedia efficiency evaluation

Efficiency
Statements
X SD | Efficient Level

3. Multimedia
3.1 Multimedia display continuously 3.67 | 0.52 Good
3.2 Multimedia was interesting 4.00 |0.89 Good
3.3 Multimedia was appropriate for student with

LD 3.38 | 0.75 Good
3.4 The period of time in showing was

appropriate 417 | 0.75 Good
3.5 Multimedia was easy to understand 4.00 | 0.63 Good
3.6 Sound of multimedia was appropriate and

clear 3.50 [1.38 Good
Total 3.86 |0.82 Good

From table 4.3 found that overview of summary result of content efficiency
evaluation was at a satisfactory level. Mean was 3.86 and Standard Deviation was 0.82.
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Table 4.4 Summary result of web page efficiency evaluation

Efficiency
Statements
X | SD | Efficient Level

4. Web page
4.1 All of web pages were appropriate 4.00 | 0.63 Good
4.2 All of web pages were easy to use and

continued 4.33 | 0.82 Good
4.3 Web page was beautiful 3.67 | 0.52 Good
4.4 Element of web page was balance 3.67 | 0.52 Good
4.5 All URL can link to their website 3.83 | 0.75 Good
4.6 Webpage convey the education for children 3.67 | 0.52 Good
4.7 GUI was easy to understand 3.83 | 0.75 Good
4.8 Logo was unique and suitable for children

with Learning Disabilities 4.33 | 0.52 Good
4.9 Menu bar was appropriate 4.33 |0.82 Good
4.10 Users were aware of themselves where they

are in the web page 4.17 | 0.75 Good

Total 3.98 | 0.66 Good

From table 4.4 found that overview of summary result of content efficiency
evaluation was at a satisfactory level. Mean was 3.98 and Standard Deviation was 0.66.
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Table 4.5 Summary result of LMS efficiency evaluation

Efficiency
Statements
X SD | Efficient Level

5. Learning Management System (LMS)
5.1 LMS was easy to use 433 |0.82 Good
5.2 LMS reported up to date 4.17 | 0.75 Good
5.3 Score summary of test was correct 3.67 | 0.52 Good
5.4 Register system was easy to use 3.17 [ 0.75 Medium
5.5 LMS was appropriate for teacher and student | 3.83 | 1.17 Good
5.6 Lesson functions (update-insert-delete) were

effective 3.83 | 041 Good
5.7 Test functions (update-insert-delete) were

effective 3.67 | 0.82 Good
5.8 Web board was appropriate and easy to use 4.00 | 0.63 Good
5.9 Satisfaction to over view of LMS 3.67 | 0.52 Good
Total 3.81 | 0.71 Good

From table 4.5 found that overview of summary result of content efficiency

evaluation was at a satisfactory level. Mean was 3.81 and Standard Deviation was 0.71.
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Table 4.6 Summary result of content satisfaction evaluation by teachers

Efficiency
Statements
X SD | Efficient Level

1. Content
1.1 Content was relevant to objectives 4.33 | 0.50 Good
1.2 Exposition was clear 4.00 | 0.87 Good
1.3 Test was relevant to content 4.33 | 0.50 Good
1.4 Test was easy to understand 4.44 |0.53 Good
1.5 Lesson level was appropriate 456 | 0.53 Very good
1.6 Test level was appropriate 4.44 |0.53 Good
1.7 Language was correct 4.56 | 0.53 Very good
1.8 Multimedia supported the content 4.44 10.73 Good
1.9 Presentation format was effective 422 |0.44 Good
1.10 Content was suitable to distribute for

education 4.44 10.53 Good
Total 4.38 | 0.57 Good

From table 4.6 found that overview of summary result of content satisfaction

evaluation was at a satisfactory level. Mean was 4.38 and Standard Deviation was 0.57.
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Table 4.7 Summary result of graphic images and text satisfaction evaluation by teachers

Efficiency
Statements
X SD | Efficient Level

2. Graphic Images and Text
2.1 Alphabet format was appropriate 4.44 |0.53 Good
2.2 Alphabet size was appropriate 433 |0.71 Good
2.3 Alphabet color was appropriate 4.33 | 0.50 Good
2.4 Background color was appropriate 4.33 | 0.50 Good
2.5 Graphic User Interface (GUI) was easy to use | 4.22 | 0.67 Good
2.6 Graphic Images are beautiful and convey

meaning 4.11 | 0.60 Good
Total 4.30 | 0.58 Good

From table 4.7 found that overview of summary result of graphic images and
text satisfaction evaluation was at a satisfactory level. Mean was 4.30 and Standard

Deviation was 0.58.
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Table 4.8 Summary result of multimedia satisfaction evaluation by teachers

Efficiency
Statements
X SD | Efficient Level

3. Multimedia
3.1 Multimedia display continuously 4.44 |0.53 Good
3.2 Multimedia was interesting 411 |0.78 Good
3.3 Multimedia was appropriate for student with

LD 411 | 0.78 Good
3.4 The period of time in showing was

appropriate 4.22 | 0.67 Good
3.5 Multimedia was easy to understand 4.44 | 0.73 Good
3.6 Sound of multimedia was appropriate and

clear 411 | 0.78 Good
Total 424 10.71 Good

From table 4.8 found that overview of summary result of multimedia
satisfaction evaluation was at a satisfactory level. Mean was 4.24 and Standard Deviation
was 0.71.
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Table 4.9 Summary result of web page satisfaction evaluation by teachers

Efficiency
Statements
X SD | Efficient Level

4. Web page
4.1 All of web pages were appropriate 4.33 | 0.50 Good
4.2 All of web pages were easy to use and

continued 422 |0.67 Good
4.3 Web page was beautiful 4.22 10.83 Good
4.4 Element of web page was balance 4.11 | 0.60 Good
4.5 All URL can link to their website 4.00 | 0.50 Good
4.6 Webpage convey the education for children 411 | 0.78 Good
4.7 GUI was easy to understand 433 | 0.71 Good
4.8 Logo was unique and suitable for children

with Learning Disabilities 4.67 | 0.50 Very good
4.9 Menu bar was appropriate 4.33 | 0.50 Good
4.10 Users were aware of themselves where they
are in the web page 422 | 0.44 Good
Total 4.26 | 0.60 Good

From table 4.9 found that overview of summary result of web page satisfaction

evaluation was at a satisfactory level. Mean was 4.26 and Standard Deviation was 0.60.
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Table 4.10 Summary result of LMS satisfaction evaluation by teachers

Efficiency
Statements
X SD | Efficient Level

5. Learning Management System (LMS)
5.1 LMS was easy to use 3.78 | 0.97 Good
5.2 LMS reported up to date 4.78 | 0.44 Good
5.3 Score summary of test was correct 4.33 | 0.87 Good
5.4 Register system was easy to use 3.56 | 0.88 Medium
5.5 LMS was appropriate for teacher and student | 4.22 | 0.67 Good
5.6 Lesson functions (update-insert-delete) were

effective 433 | 0.71 Good
5.7 Test functions (update-insert-delete) were

effective 433 | 0.71 Good
5.8 Web board was appropriate and easy to use 4.22 | 0.67 Good
5.9 Satisfaction to over view of LMS 4.00 | 0.71 Good
Total 417 | 0.74 Good

From table 4.10 found that overview of summary result of LMS satisfaction

evaluation was at a satisfactory level. Mean was 4.17 and Standard Deviation was 0.74.
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CHAPTER V
DISCUSSIONS

5.1 LMS versus other related researches

(1) You-Jin Seo and Honguk Woo, 2010 studied in topic The identification,
implemation, and evaluation of critical user interface design features of computer-
assisted instruction programs in mathematics for students with learning disabilities. In
this research is based on the identified features and guidelines, a multimedia
computer-assisted instruction program, ‘Math Explorer’ which delivers addition and
subtraction word problem-solving instruction for students with learning disabilities at
the early elementary level, was design and developed.

Nevertheless, this LMS can online and collect data user via Internet
network. Students review their lessons and tests at virtually any time or location.
Home page was designed appropriate and attractive for them and different from that
CAl that is only offline system.

(2) Grant D. Fryia, Renatawachowiak-Smolikova and Mark P. Wachowiak,
2009, used web accessibility in the development of an e-Learning system for
individuals with cognitive and learning disabilities (CLDs). This paper describes
current human-computer interaction research for cognitive and/or learning disabled
individuals, and outlines several human-computer interaction challenges that arise
when designing web-based systems for them. The result from research indicated that
online course system is intended to give people with cognitive and learning
disabilities, the opportunity to learn, unimpaired by the system that they must use.

However, LMS aimed to support their learning as supplementary media to

review their lessons and tests. There is function of summary learning result.
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(3) NorfarhanaAbdollah and et al., 2010, studied in topic Multimedia
Design and Development in ‘Komputer Saya Courseware for Slow Learners’. The
instructional design model, courseware components and courseware modules have
been designed according to the early analysis results combined with the studies on
suitable learning theories principles and characteristics as well as appropriate
instructional design for the slow learners.

However, Researcher designed and developed multimedia lesson from book:
The improvement of disabilities in mathematics series 2: Number [7]. The multimedia

perform 2-dimentional animation using Adobe Flash program.

(4) Wan Fatimah Wan Ahmad, Emelia Akashah P. Akhir, and Sarah
Azmee, 2010, developed a multimedia courseware that can be used to educate children
with Learning Disabilities (LD). The use of game-based courseware could help those
with LD to explore their capabilities without having to pressure them to catch up with
other friend but to let them learn in their own pace of time.

Nevertheless, Students review their lessons and tests at virtually any time

or location without pressure as well.

5.2 Expert evaluation and teacher satisfaction to LMS

5.2.1 Content Evaluation
The efficiency is satisfied. Content was accepted correctly, easy to
understand and appropriate to distribute for kindergarten and early elementary with

and without Learning Disabilities (LD).

5.2.2 Graphic and Text Evaluation
The efficiency is satisfied. There are suitable format, size and color text

including beautiful graphic images convey their learning.
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5.2.3 Multimedia Evaluation
The efficiency is satisfied. Multimedia lessons perform continuously. They

are attractive, easy to understand and appropriate for them.

5.2.4 Web page Evaluation
The efficiency is satisfied. All web pages are easy to use and continuously.
They convey education for students with Learning Disabilities. Graphic User Interface

(GUI) is easy to understand and accuratethe website objectives.

5.2.5 LMS Evaluation
The efficiency is satisfied. LMS is easy to use, real time summary report,

appropriate for users and functions accurate the website objectives.

5.3 The limitation of this study

LMS was evaluated by expert group and teacher group only without
various opinions as expected. Therefore, LMS should be evaluated by other expert or
teacher next time. Researcher may set online evaluation into LMS.

Moreover, LMS should test for kindergarten and early elementary students
with and without Learning Disabilities (LD) that design test as pre-test and post-test.
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CHAPTER VI
CONCLUSION

6.1 Developing Learning Management System (LMS)

This LMS is a supplementary media online and collecting user data via
Internet network. Students with LD review their lessons and tests better. LMS applies
the theory and related technology such as web application technology connect
database, multimedia technology and Internet network technology to support the
developing LMS continuously and smoothly. Experts and teachers accepted the
efficiency and satisfaction of LMS was at a satisfactory level. The summary of LMS

abilities are as follow:

1) Administrator Function:

e To delete member

e To manage web board

e To view the real time summary user report
e To re-user name and password

e To view and edit own history

2) Teacher Requirement

e To create lesson and test

e To view and edit own history

e To use web board

e To view the real time summary report

e To re-user name and password
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3) Student Requirement

e Tolearn lesson and do test

e To view and edit own history

e To view real time school-record report
e Touseweb board

e To re-user name and password

6.2 Multimedia lesson base on the Cognitive Theory of Multimedia
Learning (CTML)

Multimedia lessons were designed by related their characteristic and
requirements based on the Cognitive Theory of Multimedia Learning: CTML. CTML
supported 2-dimentional learning which perform colorful animation and easy to
understand. The content was created from two books consists of The instructional
method of mathematics for children with learning disabilities and The improvement of

disabilities in mathematics series 2: Number. [7,8]

6.3 The Standard Deviation (SD) and Mean (X)

Statistic result came from evaluation form which researcher created. The
experts evaluated efficient LMS and teachers evaluated satisfied LMS. Results

revealed that the efficiency and satisfaction to LMS was at a satisfactory level.
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6.4 The outcomes of the evaluation

1) LMS is the supplementary e-Learning to support education of students
with LD at virtually any time or location with Internet connectivity.

2) LMS is appropriate and attractive for kindergarten and early elementary
students with and without Learning Disabilities (LD).

3) Students with LD will increase their knowledge depend on teachers
design and create the content appropriately to appear highest effect.

4) Teachers is satisfied to use LMS as supplementary media. It is easy to
use and perform efficient result report and various designs such text, graphic images
and animated multimedia (2-dimention) on Internet more than book that only perform
paper format.

6.5 Recommendations

1) Teachers who design and create the lessons and tests should have an
experience creation of Flash Animation: (2-Dimention).

2) The function of test creation in LMS should have an ability to create

various formats by user such as matching test or write-up test.



Malida Sangjampa References / 70

REFERENCES

1 Office of The Basic Education Commission. (2011). The policy of the Office of
The Basic Education Commission. Bangkok: Ministry of Education.

2 Bureau of Special Education. (2009). Number of learning disabled student
integrated into mainstream classes that classify by type of disability in
Thailand. Bangkok: Office of The Basic Education Commission, Ministry
of Education.

3 Bureau of Special Education. (2007).Model of development for students with
learning disabilities Bangkok: Office of The Basic Education
Commission, Ministry of Education.

4 Daranee Saksiripol. (2009). Education for children with special needs. Bangkok:
Global Education.

5 Padoong Arrayavinyoo. (2007). A Project to Create Innovations for Students with
Learning Disabilities in Mathematics. Bangkok: Department of Special
Education, Faculty of Education, Srinakharinwirot University.

6 Padoong Arrayavinyoo. (2005). The instructional method of mathematics for
children with learning disabilities. Nakornpathom: 1.Q. Book Center.

7 Padoong Arrayavinyoo. (2006). The improvement of disabilities in mathematics
series 2: Number. Bangkok: Vankeaw Press.

8 The Institute for the Promotion of Teaching Science. (2009). Introduction
Mathematics for Grade 1.Bangkok: Ministry of Education.

9 Bureau of Special Education. (2007). Technique method and media for the
Students with Learning Disabilities in Mathematics vol5. Bangkok: Bureau
of Special Education, Office of The Basic Education Commission,
Ministry of Education.

10 Barry Edwards and McNamara. (2007). Learning Disabilities: Bridging the Gap
Between Research and Classroom Practice. New Jersey: Prentice Hall.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 71

11

12

13

14

15

16

17

18

19

20

Carol A. Spafford, George S. Grosser. (2005). Dyslexia and reading difficulties
research and resource guide for working with all struggling readers.
(2" ed) United States of America: Pearson Education.

William N. Bender. (2004). Learning Disabilities : characteristics,
identification, and teaching strategies. (5™ ed) United States of America:
Pearson Education.

Richard E. Mayer. (2005). The Cambridge Handbook of Multimedia Learning.
New York: Cambridge University Press, pp.31-47.

Harold F. O’Neil, Ray S. Perez. (2006). Web-based learning : theory, research,
and practice. New Jersey: Lawrence Erlbaum Associates, pp.376.

Pawan Vora. (2009). Web Application Design Patterns. Canada: Morgan Kaufmann
Publishers, pp. 1-5.

Lon Barfield. (2004). Design for New Media: Interaction design for multimedia
and the web. England: Pearson Education Limited.

Thon, eHow Contributor. (2011) [Online Available:
http://www.ehow.com/facts 6750035_2d-animation-_definition.html/

Access: 2011, August 1]
Gary B Shelly, Thomas J. Cashman and Linda Kosteba. (2006). Web Design

Introductory Concepts and Techniques. (2™ ed) United States of America:

Thomson Learning, pp. 175-178.

You-Jin Seo and Honguk Woo. (2010). The identification, implementation, and
evaluation of critical user interface design features of computer-assisted
instruction programs in mathematics for students with learning
disabilities. Computer & Education 55, Elsevier, pp. 363-377.

[Online Available: http://www.sciencedirect.com Access: 2010, August 1]

Grant D. Fryia, RenataWachowiak-Smolikova, and Mark P. Wachowiak.
(2009). Web Accessibility in the Development of an e-Learning System for
individuals with Cognitive and Learning Disabilities. IEEE, pp. 153-158.
[Online Available: http://ieeexplore.ieee.org Access: 2010, August 1]



http://www.ehow.com/facts_6750035_2d-animation-%20%20definition.html/
http://www.sciencedirect.com/
http://ieeexplore.ieee.org/

Malida Sangjampa References / 72

21 Hui-Chuan Chu, Tsung-Yi Chen and et al., (2008). Development of an adaptive
learning case recommendation approach for problem-based e-learning on
mathematics teaching for students with mild disabilities. Expert Systems
with Applications 36, Elsevier, pp. 5456-5468.

[Online Available: http://www.sciencedirect.com Access: 2010, August 1]

22 NorfarhanaAbdollah and et al., (2010). Multimedia Design and Development in

‘Komputer Saya’ Courseware for Slow Learners. Second International
Conference on Computer Research and Development, IEEE, pp. 354-358.
[Online Available: http://ieeexplore.ieee.org Access: 2010, August 1]

23 You-Jin Seo and Diane Pedrotty Bryant. (2009). Analysis of students of the

effects of computer-assisted instruction on the mathematics performance of
students with learning disabilities. Computer & Education 53, pp. 913-928.

[Online Available: http://www.sciencedirect.com Access: 2009, August 1]
24 Wan Fatimah Wan Ahmad and et al., (2010). Game-based Learning Courseware

for Children with Learning Disabilities.Information Technology (ITSim),

International Symposium in VVolume: 1, pp. 1-4.

[Online Available: http://ieeexplore.ieee.org Access: 2011, June 1]

25 TaninSinjaru. (2008). Research and statistical data analysis using SPSS. (9" ed)
Bangkok: S R printing mass product.


http://www.sciencedirect.com/
http://ieeexplore.ieee.org/
http://www.sciencedirect.com/
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5523828
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5523828
http://ieeexplore.ieee.org/

Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 73

APPENDICES



Malida Sangjampa

LMS consists of ten entities as follow;
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APPENDIX A

DATA DICTIONARY

1) Entity: Choice

Column Type Null Definition
Choiceld Int(11) No ID of answer
Examld Int(11) No ID of test
ChoiceName Text No Question
Choicel Varchar(225) | No Choice of answer number one
Choice2 Varchar(225) | No Choice of answer number two
Choice3 Varchar(225) | No Choice of answer number three
Choice4 Varchar(225) | No Choice of answer number four
Ans TinyInt(1) No Correct answer
ChoiceCreateDate | Datetime No Date of create
ChoiceUpdate Datetime No Date of up to date

2) Entity: Province

Column Type Null Definition
Provinceld TinyInt(2) No ID of province
PrevinceName Varchar(150) | No Province name
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3) Entity: Exam
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Colume Type Null Definition
Examld Int(11) No ID of test
Subjectld Int(11) No ID of subject
ExamName Varchar(225) | No Test name
ExamDetail Text No Test detail
ExamChoice Tinyint(2) No All number of each test
ExamView Int(11) No Amount of viewer
ExamCreateDate Datetime No Date of create
ExamUpdate Datetime No Date of up to date
Userld Int(11) No User who creates or edit

4) Entity: Lesson

Column Type Null Definition
Lessonld Int(11) No ID of lesson
Subjectld Int(11) No ID of subject
LessonName Varchar(255) | No Lesson name
LessonObjective Text No Lesson objective
LessonFile Varchar(255) | No Lesson file
LessonView Int(11) No Amount of view
LessonCreateData | Datetime No Date and time which create
LessonUpdate Datetime No Date and time which edit
Userld Int(11) No User who creates or edit
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5) Entity: Reply
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Column Type Null Definition
Replyld Int(11) No ID of comment
Topicld Int(11) No ID of question
ReplyDetail Text No Comment detail
ReplyFile Varchar(255) | No Picture
ReplylP Varchar(20) | No IP address
ReplyDateTime Datetime No Date of comment giving
Userld Int(11) No User who gives a comment

6) Entity: Score

Column Type Null Definition
Scoreld Int(11) No ID of score
Examld Int(11) No ID of test
Userld Int(11) No Score of user
ScoreNum Int(11) No Score
Scoredatetime Datetime No Date and time which get score

7) Entity: Subject

Column Type Null Definition
Subjectld Int(11) No ID of subject
SubjectName Varchar(255) | No Subject name
SubjectNameEn Varchar(255) | No English subject name
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8) Entity: Topic
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Column Type Null Definition
Topicld Int(11) No ID of web board question
TopicName Text No Question name
TopicDetail Text No Detail
TopicFile Varchar(255) | No Picture
TopicDateTime Datetime No Date of question starting
TopiclP Varchar(20) | No IP address
TopicStatus TinyInt(1) No On or off status
TopicView Int(11) No Amount of viewer
TopicNumAns Int(11) No Amount of user that reply the question
Userld Int(11) No User who set the question

9) Entity: User

Column Type Null Definition
Userld Int(11) No ID of user
Username Varchar(255) | No Name for enter LMS
Password Varchar(255) | No Password
Email Varchar(255) | No Email address
UserType TinyInt(1) No Type of user
Title TinyInt(1) No Title of user
FirstName Varchar(255) | No First name
LastName Varchar(255) | No Last name
BirthDate Date No Date of birth
MaritalStatus Tiny(1) No Status
Education Tiny(1) No Education
SchoolName Varchar(255) | No Academy name
Address Varchar(255) | No Address
District Varchar(255) | No District
Provinceld Tiny(2) No Id of province
ZipCode Int(5) No Post code
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Tel Varchar(255) | No Telephone number
LDStatus TinyInt(1) No Status of Learning Disabilities (LD)
LD1 TinyInt(1) No Dyslexia
LD2 TinyInt(1) No Dysgraphia
LD3 TinyInt(1) No Listen Disabilities
LD4 TinyInt(1) No Dyscalculia
LD5 TinyInt(1) No Oral Disabilities
LD6 TinyInt(1) No Spell Disabilities
TeacherEdu Text No Teacher education
TeacherWork Text No Work place of teacher
TeacherMajor Text No Education major of teacher
TeacherPosition Text No Teacher position
RegisterDate Datetime No Date of enrollment

10) Entity: View

Column Type Null Definition

Userld Int(11) No ID of user
Lessonld Int(11) No ID of lesson
ViewDateTime datetime No Date and time which user enter to view



http://www.ldonline.org/indepth/reading
http://www.ldonline.org/indepth/writing
http://www.ldonline.org/indepth/math
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APPENDIX B

THE PANEL OF EXPERT AND TEACHER LIST

+« Six experts of Technology Information System Management, Faculty of

Engineering, Mahidol University, Salaya Campus

1.

Dr. Songpol Ongwattanakul

2. Asst. Prof. Dr. Warakorn Charoensuk

3. Asst. Prof. Dr. Rangsipan Marukatat
4. Asst. Prof. Dr. Adisorn Leelasantitham

5.
6.

Dr. Supaporn Kiattisin
Dr. Wanyoo Wongsaeree

+«+ Nine teachers who have an experience teaching or are teaching students with

Learning Disabilities at Klongtaweewattana School belong to Department of

Education Bangkok Metropolitan Administration.

1.

© © N o g k&~ DN

Ms. Kanchana Khodwongsa
Ms. Nuchcharee Kerdmak
Ms. Fongnuan Jindatham
Ms. Patcharin Ruenrapha
Ms. Patlapa Thaodee

Ms. Namphueng Koonsuwan
Ms. Yannapat Nakam

Mr. Patiwat Kampakdee

. Mr. Atthapong Chumworathayee
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