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Chapter 1

INTRODUCTION

1.1 Background

Current technology is growth rapidly. It can be seen from many schools and
universities have adopted the new technology to help the study more effective. Meanwhile, the
government has promoted the Tablet-PC to the students for using in learning process at schools.
We realized the importance of education quality, and want to improve it by using Tablet-PC,
thus we got the idea for the design and development of computer-assisted instruction. The study
found that Computer Assisted Instruction (CAI) will be measured by the quality of the design
and the content development, and the content must be accurate, attractive te-use and easily to
use for the users [1]. Most CAI developments are being developed on a web-based visualization
system [2]. The technology is more advanced, we can develop the CAI on a portable device
and the Tablet-PC that easy to carry and convenient to use because it can be accessed anywhere.
When we applied CAI on Tablet-PC, it allows students to review lessons by themselves and
also support distance learning. Furthermore, the interaction is important in the learning process.
There are many types of interaction such as students with teachers, students with learning,
learners with content and students with User Interface (UI). This research focused on the
interaction between learner with UI, and learner with content. We have the interaction
combined with design to enhance the learning process. We intend to study User Interface
Design (UID) principles and requirements to develop a prototype of CAI on Tablet-PC. The
students can interact with the computer via touch on screen, while the software design and UID
is a based on human-centered and focused on human-computer interaction. The purpose of this
research is to design appropriate UI for the content of Chemistry subject and determine the

usability of CAI application on Tablet-PC.

1.2 Objectives
1. To study the type of content and the corresponding interaction.
2. To design the interactive User Interface for portable devices.
3. To develop Computer Assisted Instruction and Interaction Design for portable devices.

1.3 Scope

1. Design application of Computer Assisted Instruction for Tablet-PC



2. Emphasize on interactive for Tablet-PC.
3. Design to attract the attention of students and motivation to learn.
4. Focus on human computer interaction and usability of pattern.
5. Content is stored in database format.
6. Select Chemistry course as a case study of CAI content.
1.4 Methodology
To study and develop of such systems for objective and thus determine the limits of
operation are as follows
1. Gathering information on the needs of the system and information technology used in
the study
1.1 Educational requests of users
1.2 Related system of the old system.
1.3 Study information about the CAI
1.4 Learn programming and database management systems.
2. Analysis and design
2.1 Analytical overview of the system and modify the internal components.
2.2 Overview of system analysis and consider modifying elements inside.
2.3 Database design.
3. Developing system
3.1 Design user interface to interact.
3.2 Develop of interaction design for portable device.
4. To evaluate and improve the system
4.1 Overall system is tested and ready to use.
4.2 Improve the system to be easy to use for users.
1.5 Expected outcome
1. Increase attention and motivate in the course.
2. Design user interface to interact with student effectively.
3. Interaction pattern helps students to understand the content better.
4. Students have access to the content, not necessarily that convenient to study it in the

classroom.



Chapter 2

THEORY AND LITERATURE REVIEW

In this chapter, we present the theory and literature review. We describe the various
theories including ISD, UID, Usability Testing and Interaction design, which adopted the design
principles to design suitable CAI Chemistry contents on the Tablet-PC. The tools that we used in
the development such as Microsoft Visual Studio, Blend for Visual Studio including C # language,
Database MySQL and HTML with CSS. Thus we need to study the basic theory and tools in order
to be a guideline for the appropriate implementation and easier to develop that will be discussed in

the next chapter.

2.1 Computer Assisted Instruction

Currently, technology is being involved in all aspects of our daily life. The policy of the
government that aimed to promoted the study that beyond the classroom. CAl is the new technology
that uses computer as a medium tool for the presentation instead of teachers in teaching process,

which students would be able to learn by themselves.

Nowadays, multimedia presentation helps to increase the learner attractions and
encourages the interaction learning with the computer, which including the student understanding

assessment that can be done anytime.

. nevsiuwey

(a) (b)

Figure 2.1: Example of CAI in high school (a) and primary school (b) [3]




Figure 2.1 shows the examples of CAI in English and science subjects that has varies
designed. Usually, the application has developed on the website called WBI for support

individual learning and comfortably assessment.
2.1.1 Classification of CAI

CAI can be used for the teaching in many forms depend on the purpose of design
lessons that want to present the contents. The use of computers to assist in the teaching is
divided into two cases. First is a computer assisted teaching, it is the exchange information
between teachers via computers. The second is computer assisted learning, which is the
interaction between learners and the computer that was used as a tool to presents the
contents to the learners, whether they are new or review lessons. The contents are
according to requirements of the designer. Typically the CAI development for teaching

can be done in various forms that were described below.

1. Tutorials: Program that offers content in various forms, when the students
answer the questions. If students answer correctly, the student will learn in the
next chapter, but if it is incorrect answer the chapter will be repeated until the
answer is correct.

2. Drills and Practice: Exercises should be monitored (Follow up) for the
purpose of in the next developing. The procedure and practice in order to
enhance the performance of certain actions or skills to understand and the
skills they need to enhance the effectiveness of student learning can be used
for supplement the classroom or outside the classroom while teaching at any
time to practice the skills in problems solving in mathematics, science and
technical industry.

3. Simulation: A simulation of the real situation can helps the students study,
practice their skills, and learn without risk or cost. It is knowledge contents
for students to participate, interact with the happening in the encountered
situation.

4. Instructional Games: Bring the games into the lessons because ef the sound,
light and picture te help to motivate the students to interesting in the lesson

and want to learn with their enthusiasm.



5. Discovery: To build the opportunity for the students to learn from their
experience as much as possible by submitting problems and let the students
try to solve them. The program will provide the information to help the
students discover the clues until they find the best solution.

6. Problem-Solving: This is the idea to allow the students practice their decision
by let them consider a set of criteria. The criteria in Problem-Solving can be
divided into two types, the program allows the students to write their own
answer and the program already has a part of answer to help learner solve the
problems. Thus, the computer will helps the learners to figure out the problem
and find the correct answer.

7. Testing: Computer programs for testing does not only use to improve the
quality of the tests or only use for student knowledge measurements, but it
also gives teachers a sense of freedom from the binding regulations on testing

as well.

Accordingly, we developed the CAI for the students that used classification principles and
contents design to create appropriated contents for the lesson. This method helps students to review
the lesson even they are outside the classroom, in order to test their knowledge according to the
studying. The CAI compose with the design that useful for knowledge testing such as quiz or

finding the best solution, and also including the student assessment after testing.

2.2 Windows 8 Application

The new features of Windows 8 focus on a portable device and improve the user interface
for a simplicity of usage. Especially, these changes included Metro design language. There are
updated application of all time with live tiles and integrated anti-virus program. The applications
access was done easily with Live Tile to choose the program immediately. The difference

comparison details between Tablet-PC and mouse as shows in the following table 2.1:



TABLE 2.1: Common Windows 8 Touch Gestures

ACTION

TABLET

PC/MOUSE

Display the Charm Bar.

Swipe your finger from the

right to the center of a screen.

The move to the top right

corner of the screen.

List of all running
applications, or switch to the

application.

Swipe your finger from the

left and then back

Move the mouse to the top left
of the screen and then move

the mouse down.

Show the next application,

use Alt + Tab.

Move to the left side of the

screen to the center.

Move the mouse to the top-left

of the screen.

Close the running Windows

Store application.

Drop from the top of the
screen for Windows Store
application to the bottom of

the screen.

The mouse to the top side of
the screen until you sees a
hand to click and hold with a
drag to the bottom of the

screen.

Display additional application

Menu or the context menu.

Scroll to the top of the screen
or a little of the screen to view
the that

applications are

running.

Right-click the mouse.

Perform a zoom operation

Move your fingers Bring

together or spread apart.

Press Ctrl + mouse scroll

roller.

This research used Windows 8 to develop CAI application for Tablet-PC. We focus on
Metro Application which is new interesting features that is a challenging of developer. From
previously discussed, Live Tile is suit for use the program by the touch screen because the fingers

can take it quickly.



2.3 Development Tools

Development tools are the program that relate to the CAI application design and
development. We choose Microsoft Visual Studio and Blend for Visual Studio as our developing

tools.
2.3.1 Microsoft Visual Studio

Microsoft Visual Studio is Microsoft’s program to develop the Integrated
Development Environment (IDE) which means a collection of every tools and features that
necessary for developing applications, combined together in one place. Whether it is
designed to run the code for functionality testing, find and fix errors, distribute the
program, etc. This is a set of tools that have been developed to assist software applications
developers to meet the challenge of creating innovative solutions. This tool can help the
developers in a matter of problem solving and a complex of Smartphone web browser.
Currently, Visual studio supports several programming languages such as VB.NET, C++,
C#, including XML /. XSLT, HTML / XHTML, JavaScript and CSS. This research used

Microsoft Visual Studio and C# program for develop CAI application for Tablet-PC.

2.3.2 Blend for Visual Studio

Blend for Visual Studio is a set of tools for design including Visual Studio that
can be used to build visually Windows Store apps by JavaScript, VB, C#, or VB, Blend
includes a suite of XAML tools that help to work fast such as in control Creation,
prototyping that have a relationship with the sample data by creating a new platform or
share information with other applications. This tool can help in the design modification

efficiency of XAML better and faster as following.

1. Design a custom layout: A custom designed using tools to help control and

support functions.

2. Create and style controls: Design and create by using a drag and drop on the

surface of the properties in the UL



3. Create and edit control templates: Using a prototype tools for editing and
creating prototypes based on a custom that can be recovered through the
project by adding to the library so that it can be reused again.

4. Create and edit data templates: Create templates to define the information
displayed.

5. Behavior to help increase interactivity: Added the ability to response on the
screen and modify reasonably.

6. Edit XAML markup: Besides editing XAML by using the tools without code
operates. It can be modified by changing the markup XAML so effectively,
quickly and easily. This research used Blend for Visual Studio program for

develop CAI application for Tablet-PC.

We used Microsoft visual studio with Blend for Visual studio to design the
clements of the appearance CAI that are suitable for the learners based on the principles,
and writing the code in order to work on the touch screen and perform in various formats

such as user control for achieve a visual animation.

2.3.3 C# Programming Language

C# language is a programming language that suitable for beginners who are
interested in computer programming. That was developed from C++ and object-oriented
programming. Using Visual Studio is a tool that facilitates the development of a computer
program. The advantages of the C# language are combined the various advantages of Java,

C and C++ together as following:

Written in simple language, uncomplicated and simple. The Java language like C

and C++ language.

1. A language that was built for the development of computer programs under
the. NET Framework means the user can use the system hardware or
Operating System.

2. A strong language because the language is to fix some bugs of the Java
language C, C++ and C# language is a perfect model of object-oriented

programming.



We use C# programming language which is used in the Visual Blend program to

design and develop the application.
2.4 Chemistry

Chemistry is a branch of science that studies the composition, structure, properties and
changes of matter. In the beginning the studies of elementary particles, atoms and molecules to
initials basis in the transition to a more difficult with regard to various chemical reactions.
Sometimes the chemistry is often known as a center of science, because there is a link of physics
to biology. Generally, study Chemical properties of electrons in chemical reactions and energy in
various forms such as oxidation reactions, the transformation of materials, polymers and chemical

content.

Figure 2.2: Molecules of Salt [4]
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Figure 2.3: Example of Electrolysis of Experiment [4]

Figure 2.2 shows the catching molecules of salt that Sodium and Chloride surrounding
each other. And figure 2.3 shows the example of electrolysis of the experiment. This trial separates
the atom of sodium and chloride apart with the electricity. Sodium will run to the negative charge
and Chloride would run for a positive charge. From the student interviews, we found the Chemistry
is the most difficult subjects in science because the content is difficult to understand. So we selected

the content of Chemistry to use as the lesson for the Computer Assisted Instruction.

2.5 Database

Database is a group of information that were collected with a mutual relationship, that
users are able to access information to manage and update information easily, the research has

brought MySQL with phpMyAdmin to manage data in the application which stated as following.

2.5.1 MySQL

MySQL is a Relational Database Management System (RDBMS) that uses a
database to store, search, sort, and retrieve data. MySQL is a popular for using on Web
Application that can provide multiple users to access data at the same time, quick and
manage user to access data appropriately, safe and stable working for applied to all

platform.
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This research use MySQL for the collection and management of chemical content
in various formats such as text, images or tables to be able to run displayed on the

application easily.
2.5.2 phpMyAdmin

phpMyAdmin is coordinated interfaces with MySQL client that was used for a
directly database management through a web browser and running on a MySQL database
web server which has an ability to create a database, table or other function in order to
retrieve the data using the SQL language, e.g. insert data into the database, manage the
table, delete information in the database and modify the information in the database [5]

that shown in figure 2.4

phplgAdmin =
anlieeiig 7 Browse Structure QL 4 Search Insert Export . 5} Import . & Operations Triggers
Recent : Favaritss # Mame  Type . Collaion . Attributes Null Defauit Extra Action

cex B Spatial (] Fulitext {7 Distinct values
ex P Spabial 7] Fullte;
ex % Spatial {§j Fuiites
cex B3 Spatial 7] Fulite:

1 group_id varchar(5) utfsmbs_unicode_ci Mo None &P Change & Drop & F‘;lmar',,' i Unig
2 topic id varchar(7} wiSmb4_unicode_d No  Nane &7 Change &5 Dtop & Primary 1§ Unigu
1 3 parent varchai(7) utfembs_unicode_cl Ko Aone & Changa %3 Drop &2 Primary ¥ Unigu
i, identfy R No  Nore P Changa 5 Oep 3 Primary 1 O

S contentbase

istinct values

S
g 3

e 'E:’ti_‘:'m"s 1 5 previous varchar(7} ufambi_unicode_ci No  Aone & Changa 5 Drap 3 Primary L Uniqu dex [ Spatial {3 Fulte
i€ next warchar(7} wiambiunicode_ci N Nome & Changs &5 Drop 5% Primary |3 Bniqus i % spatial §) Fulitext 3}
%7 relations T icheckAl  Wivselected (7] Browss 7 Changs @ Drmp b Primay  {jf Unique ] index
i i relation_of_content Iy Frintviews S Relation view i Propose table swucture & T Hove columns
% topic

| colume(s) <& atEnc of Table < At Beginning of Table < A&

Space usage Row statistics
| Dpata 16 Ki§ Format Compact
| Index ng Coltation Wb inkede s
i Total 16 Kig Creation May 02, 201¢ at 16:28 Pt

Figure 2.4: Example of phpMyAdmin

In this research, we used phpMyAdmin to help the collecting data in different
segments in order to call in the form of table, figure and text. The design of the database
that is the important for application smooth in the next step. Moreover, the changes of data

can be solved by using a section of data without complicate. This can help to work

comfortably and saves more time.
2.5.3 HTML

HTML (Hypertext Markup Language) is a primary language that was used to write
the Webpage Markup by using the tag to manage the control of display image, table or
other objects form. In each of Tag, an attribute can be involved in the data management

tag for more details. That can do this with a text editor program such as Notepad,
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Notepad++ or used a special accommodate program tools for creating Webpage such a

Dreamweaver and testing on a web browser [6]

2.5.4 CSS

CSS (Cascading Style Sheets) is the language that was used to define the format
display that to be used with HTML. It is usually used for defining data structures, but CSS
is used to format the output. For examples, the colorful characters, backgrounds, borders,
spacing, etc., which can set the pattern that displayed in the same package. Thus, the
modification or update the appearance can be done so easily and do not be modify in each

the HTML tag [7].

We use HTML and CSS for creating a Webpage, which is used to determine the
structure for the format of the content. And CSS to help decoration. To present the content
in the form of tables and equations that are run by the database and CSS that helps to reduce
HTML code and can edit content quickly. CSS can take the form Inline or Embedded.

Inline is to write CSS code in Tag HTML.

2.6 Tablet-PC
Tablet-PC is a personal computer with a touch screen instead of mouse to operate and
portable wireless by itself, as an internal system network. Size of screen about 5-10 inches. The
different of features depending on model or price. This a smaller than notebook but bigger than
smartphone.
At present, typically found tablet that the same slate style, like Amazon's Kindle Fire,
Apple's iPad or Microsoft's Surface. Different type form of the Tablet-PC, following;
1. Convertible Tablet-PC: The screen can be rotated 180 degrees, folding screen up —
down and a hardware keyboard or digital pen that can help in writing on the screen.
2. Hybrid Tablet-PC: Looks like a typical notebook but can be separated to just slate.
Sometimes was called convertible Tablet-PC.
3. Rugged Tablet-PC: Designed to compatible with the bad environment. Making look
durable and protection jolting great of the hard drives.
4. Slate Tablet-PC: The Tablet-PC are light weight and easy to carry, with just the screen

and no keyboard [8]



13

Nowadays, Technology is progressing in the development of information technology for
users to apply in the organization. The government has brought the Tablet-PC into education to
enhance learning for students. We see the importance of education with the Tablet-PC. Therefore,
we have chosen to develop CAI Application on Tablet-PC To help the student can access learning
anywhere CAl application to which that can enhance learning with understanding and enjoying the

application, which is different from the book because it is boring and incomprehensible.

2.7 Instructional System Design Principles

ISD is planning to manage the instruction systems. To achieve efficiency and effectiveness.
The principle of student-centered in learning. The fundamental solution to help the students

understand the lessons easily, According to 5 items.

Develop

Implement

revise

Figure 2.5: ISD Model

From the Figure 2.5, The ISD process is divided into 5 phases; analysis, design,

developing, implementation and evaluation also known as ADDIE.

Firstly, an analysis phase studies the environment and describes the objectives. The design
phase defines the learning objectives, and students need to learn. The development phase builds the
products that were developed in the design phase. In an implementation phase, the content is
developed and allows the instructional designer to examine all materials. Finally, an evaluation

phase is to determine the performers and learning process achieved the desired results [9] [10].
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2.8 User Interface Design Principles

User Interface Design is the design of the interface between humans and computer. Which

gathers related information to the development process designed to work efficiently. Elements of

the Ul is shown in figure 2.6 which consists of hardware and software. Hardware is input and output

devices. The software is the part of the software relate to the display and control or assign conditions

to interact with the user.

User Input
Underlying hardware,

v

User Interface

E

software,interaction devices

System Qutput

Figure 2.6: Interact between user and computer

With HCI principles to help in study and analysis of the interaction between humans and

computers. So that the system can meet the needs of a better. There are several phases and processes

in the user interface design [11]. UID processes are as following seven processes.

1.

Requirements gathering: Gathers the requirements of the user to be working on the
system to achieve the goals and potential.

Design in a graphic user interfaces: Designed by the sense that the actual shows on the
GUI screen can be during the development period or from problems arising from used
by the results of the tests.

Usability testing: The testing prototype in a real situation, by users, are shown in the
between testing in order to guide the search for a program error and bring the program
to develop a more complete.

User and task analysis: To collect additional data offside for help in the analysis of the
educational potential, from the reaction of users and interviewed. Then be designed to
assist in support the development of programs to achieve the goal.

Usability inspection: The evaluation checks the Ul, usability testing and evaluation for
the problem of the program. That is the analysis of the problems in designing UI and

the instructions from those who have experienced the system.
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6. Information architecture: Development of the process and planning to work the
system.
7. Prototyping: Develop the prototype of wireframes, either design on paper or on a

screen in order to show a different feelings.

This research, we select UID principles to focus on CAI application for Tablet-PC the

following three steps are:

1. Select the instructional activity that supports cognitive processes of students.
2. Select the UI component of each the patterns.

3. Develop the UI patterns.

The purpose of the UID is to improve a quality of user interface design of CAI in a Tablet-
PC. The principle includes a consistency, direct manipulation, feedback, metaphor, aesthetic
integrity and use control [12]. Users can recognize working for application pattern, use it easily

from the past experience and can touch directly on a screen instead of device control via the handle.
2.9 Usability

Usability is a measure of the ability to uses, may be a measurement of impression or
experiences. The objective is to response satisfaction of users as much as possible and can be

measured by following 5 items [13];

1. Learnability: Can be easy learning without relying on the manual to use.
2. Efficiency: Users can access easily. As quickly and accuracy.
3. Memorability: A simple remember operation contributes to the experience of using in

the next time.

4. Errors: Error to a minimum as possible. Because all the development would be a

mistake.

5. Satisfaction: Users were satisfied with the application. Happy when they return to

work again.

Due to the development focuses on Tablet-PC, assessment is vary from the general
usability evaluation, we specified the usability evaluation of CAI according to guidelines, which

consist of ease of use, simplicity, navigation, visibility, textual information, and cognitive issue.

1. Ease of use: students easy to use the CAI without any instructional manual.
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2. Navigation: The CAI application should be clear and easy to understand.

3. Simplicity: the quality of application easy to understand or use, Visibility is all about
how clearly the user sees the state of the interface and all the possible actions.

4, Textual information: CAI application must be decreasing text data and bring the
media. Such as image, table in order to help stimulate teaching for the users to learn
better.

5. Cognitive issue: the CAI application helps the user understand and remember content

more easily than traditional classes.

2.10 Interaction Design
Interaction design is a design to interact with the environment and to develop software In
order to display on the screen. By being created from images, audio or animation. Which can be
divided into five stages dimensions, including [14]
1. One-dimension is a text, word or single character was designed to concise
meaning.
2. Two-dimension is a show that visually, such as photographs or paintings in the
form of diagrams or icons.
3. Three-dimension is the space that can allow users to access elements around the
object. This is shown in the shapes. Able to provide more information than in 2D.
4. Four-dimension is a content with the change all the time under the time limit, such
as audio, video or animation.
5. Five-dimension is to determine the behavioral interaction between the user and

the screen interface.
This must be taken into account the principles of the three terms following.

1. Goal-oriented design: The most important in a priority with satisfaction and a requirement
of the user, which a challenging due to must understand the concept of a user.

2. Personas: Design based on the user goals that were designed following the opinion of users.

3. Cognitive dimensions: Because there must understand a specialized vocabulary in order to

bring a quality Analyzers of its design.



dilnvedyanany wszasNIAIAIAnss
17

4. Affective interaction design: All the design of must consider the importance of design to
affect the response in every sense, is it animation or icons to help users understand the

communication. Including color and character to the effective recognition of the users.

We have adopted the principle in each dimension analyzed and designed to appropriate the
content. In order to help better understanding of the lessons. The Design Analysis of the content in
each dimension that was considered by the four steps to meet the target satisfaction, quality and

efficiency of use for end-users even more.

2.11 Literature Review
2.11.1 Application of UID principles

Seraj and Chui [15] described to study user interface design principles and
requirements of mobile devices as a tool for a purpose learning. Designed and developed prototype
to learn with a user interface for a small screen and limited ability to use. Which a focus on the
design of an appropriate device by using Adobe flash CS and Dijkstra Algorithm principle for the

user interface is easy to use and interact. Support and encourage the student to interest in learning.

Donovan et al [16] described to design for a new energy model. The new step in
the graphic design. The prediction of the possibility to recognize, check the alignment and
segmentation hierarchy, optimized for a variety of screen design. The target is a bigger size or
improve existing designs using automated tools to help improve the design for professional

designers and Beginners designers.

Luo Dan [17] described Graphic is caused by the combination of technology and
art. Which has analyzed the concept of the computer graphics design software. The purpose of the
graphic design was planned from the edge of the surface, color, texture to the composition
according to the idea and using computer graphics is to use the software in the design of computer-
based graphic designer to design the creative. Which can be categorized into 4 categories: Image

processing software, graphics software, Workgroup Edition software, and other related software.

078014
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2.11.2 Interaction patterns

Chieh et al [18] described to create a new design to a prototype to help install new
media and interactive design. The development of web-based visualization systems has to share
experiences and communicate with specialists in other fields. During the design of web 2.0 the
adapting to allow users to share their design on the phone. At the same time, it can be used to design
interactive tools to become as easy, can develop by themselves and have a prototype tools language

for a perfect interactive.

Ye and Chen [19] described Adopting Cloud be used for solutions E-learning to
work together and support learning to be suitable for learning. Designed E-learning system with
the content in the field of architectural integration of the campus network. And the service of high
quality by focusing on cloud with the content formal and informal, to help the students' ability to
learn by themselves as effectively as the main objective of e-learning for learning support

knowledge sharing throughout life.

Yonghe et al [20] described the model works by the technical analysis of the
discussion, the aim is to design and develop tools that automate the process of monitoring is to learn
to work together. By design, it brings the assumptions relating to sources of data and processes to

make the content analysis.
2.11.3 CAI and E-learning

Kiatruangkrai et al [21] described with the design and development Content for
E-commerce that has the ability to communicate by sending instant messages. Which developed
using HTML CSS and PHP language with Ajax is by the development of the front and back. It is
necessary to focus on the use of the administrator to use drag and drop or the common intended for

those purchases.

Chien Chou [22] described with communication from the perspective of teaching.
Computer-based media for distance-education by focusing on the use of more convenient. Including
the performance of interactive functionality to be used for measurement and evaluation the

instruction for promoting a better understanding of the interaction model designed instructional.
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Analysis and Design

This research study design and develop a CAI for Tablet-PC with an emphasis on
interactive design. We developed the application for present Chemistry which applied the
interaction pattern in the design for CAI to support the course in order to give the effective learning
and motivating the students. It was tested with the learner and evaluate satisfied with usability

testing principles. The method of operation are as follows.
3.1 Problem Definition

Nowadays, Tablet-PC can be used as a tool of teaching and learning in schools and
universities to enhance learning. The study found that bringing Tablet-PC to help make the grade
as a tool to teach them a little better. We have adopted the principle of Human-Computer Interaction
principles and User Interfaces Design to improve the design to be based on the principles of
usability and regardless of its use in different environments. That, the goal of interactive and easy

to use, attractive. Due to the content of chemistry are relatively difficult to understand.

For this reason, the development of CAI in Chemistry on the mobile device is the most
challenging of ISD model and software engineering, we have to design the UI patterns which
relevant to the learning content. Afterward, the UI patterns and CAI should be evaluated the

usability from end user for test effective in using the application on Tablet-PC.
3.2 System Requirement

System requirement is a requirement of the specification which the system is expected to

be it can be divided into two categories; Functional Requirement and Non-Functional Requirement.

3.2.1 Functional Requirement
1) System can display content of Atoms.
2) System can display content of Molecules.

3) System can display content of Tons.
4) System can support the user to interaction.
5) System can support the user to input of content in the part of calculation.

6) System can support the user to animations.
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3.2.2 Non-Functional Requirement
1) Simplicity.
2) Cognitive issue.
3) Ease of use.

4) Textual information.

3.3 System Design
3.3.1 System Architecture

System structure, we have analyzed and designed selecting data storage and then
put them in a database due to organize and update information easily. The information in

the database to retrieve data to connect be displayed on screen Tablet-PC. The architecture

is shown in Figure 3.1

Database Server

Tablet-PC

Figure 3.1: System Architecture
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3.3.2 ER-Diagram
ER-diagram shows the relationship between the structures of the
database. There are three tables in this database as shown in the figure 3.3, such

as Contents, Topic and Relations.

- - ¢ Relations_id ¥ ARCHAR{45)
¢ 1d VARCHAR{45
. g 45) “»Topic_id ¥ ARCHAR{45}
i . & Title ¥ ARCHAR{50})
@ Topic_id ¥ ARCHAR{45) < Parents VARCHAR(45)
3 ] < Subtitle ¥ ARCHAR{50) T
<> Infomation ¥ ARCHAR{2000} | y ; <> Child ¥ ARCHAR{45)
\ e R T < Previous W ARCHAR{45)
< Type ¥ ARCHAR{45) & Next VARCHAR(45)
s

Topic_id_idx

PRIMARY

Figure 3.2: ER-Diagram

3.3.3 Class Diagram

The class diagram of application shown in the figure 3.2. There are 13 classes
consists of  MainPage,AtomsPage, MoleculesPage, IonsPage, QuizPage,
TheStructureOfAtomsPage, IsotopePage, TheStructureOfMolecules,
ForcesBetweenMoleculesPage, MoleculesAndMolesPage, CommonlonsPage,
TonsInSolutionPage and GaseouslonsPage. Mostly classes have navigation, swipe and
show content. Example of MainPage class, AtomsPage class, MoleculesPage class and
TonsPage class consists of navigation to subtopic for each topic. Showcontent class are
represent content each subtopic. The part of Swipe class is navigation to previous topic,
next topics, previous subtopic and next subtopic which are mappings between content

hierarchy and touch navigation.
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3.3.4 Activity Diagram

A diagram of the overall operation of the program and swipe in different direction

as shown in Figure 3.4-3.5

For example, the activity of accessing content. First, choose a topic then choose a subtopic.
The system will check whether it is a photo or not. If so, it appears the user control in that part of
the show but if not, it will check that a table or something. If so, it appears Table.html to show. But
if not, will check that into the equation. If so, it will show equation.html. If not, it displays the

content normal.

Select Topic

Select Subtapic

Figure
yes

Show Content

\

( N
Show User Control ! Show Table.html Show Equation.htm!
3 _—/’ ", .,

Figure 3.4: Activity Diagram of CAI
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Activity for swipe, swipe left. If so, check to show the content of next subtopic, if not check
to swipe right or not. If yes will show the content of previous subtopic, If not, it will check that or
not swipe top. If yes show a content of next topic. If not, it will show the content of a previous

topic.

Swipe

Swipe Left

Show content of

next subtopic
Show content of
previous subtopic
Show content of Show content of
next topic previous topic
Figure 3.5: Activity Diagram of Swipe
3.4 UID Patterns

From the study of UID principles we can design the component contents such as text,
image, table, equation, navigation, input, interaction, animation and calculation. We divide a three-
step model for UID Patterns.

1. Select the instructional activity that supports cognitive processes of students.
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We select Chemistry course as a case study of CAI content. Figure 3-6 shows the
content hierarchy of Atoms, Molecules and Ions topics, which is a part of all contents. It contains
three major atoms, molecules, and ions topics that we classified into levels as depicted in Figure 3-
6. The first level consists of three major topics, meanwhile the second level of consist of sub-topics
such as the Structure of Atom, Isotopes, the Structure of Molecules, Force between Molecules, Ton

in Solution, Common Ions and Gaseous lons

The Structure of Atoms

- Atomic mass unit

- Atomic number

-Mass number

-Element and Atomic symbols

Atoms

Isotopes

-Atomic weight and naturally
occurting average atomic weight
-Binding energy

The Structure of Molecules
-Covalent bonds
~Molecular weight

Forces between Molecules
Van der Waals attractions

i Molecules Polar attactions
Chem;Stry -Electronegativity
-Hydrogen bonds

Molecules and Moles
-Avogado’s number

Gaseous Ions
-Discharge tubes
~cathode rays
-Mass spectrometry

Conunon Ions

Ions ~Oxidation and reduction
-Simple and complex ions
Cooprdination number

Ions in Solution
-Faraday's laws of electrolysis
-Electrodes:anode and cathode

Figure 3.6: A part of content hierarchy of the Chemistry course
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2. Select the UI component of each patterns.
We analysis Ul pattern of the content hierarchy in the level one and two as shown
in table 3-1. We classify component of content such as text, image, Navigation, calculation, input,

table and animation.

3. Develop the UI patterns.

We develop the Ul patterns by the signification of the user interface leads to the
design of CAI, which is based on a cognitive and instructional design approach, we propose the Ul
design patterns that are the processes of selecting interface elements and features based on their
ability to deliver support for the cognitive processes involved in the instructional activities
facilitated by the CAI application [21].

We used to Balsamiq Mockups program for template designing before
implementation which shows the interaction of user in various patterns.

3.1 The screen shows the page of navigation for choosing the topics to be present

in the next pages.

CHEMISTRY

MOLECULES

1

( ) The Structure of Atoms J

/\l\f) Isotopes J

i HOME |

(b)

MOLECULES IONS

/_\j Gaseous lons

>() Common lons I

\

f)The Structure of Molecules I

3 Force between Molecules J

€ ) Molecules and Moles I
S

\\/) Tons in Solution 4]

(c) CY

Figure 3.7: The screen shows the navigation patterns.
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3.2 The screen shows interact in various forms relating to the content. The

component of content include text, figure, animation, etc.

Interaction

Figure 3.8: The screen show pictures and captions related content.

3.3 The screen shows choosing the data to be input and displays them in the

calculations forms.

Nuclear Symbols

Figure 3.9: The screen shows calculations pattern.



3.5 Interaction Design

In the part of the interaction design, we focus on the interaction between learner and
content and also interaction between learner and interface. From the studying, we found that the
interaction between the learner and the content helps learner to be more attention in learning than
traditional learning. Therefore the design interactions are important and effect to efficiently
learning. Before the design, we analyzed the interaction patterns suitable to create interaction

followed by the type of content and design for appropriate content. The example of interaction

design is shown in Table 3.2

Table 3.2: Design of interaction.

Interaction patterns

type of interaction

1. The structure of molecules: to design
the molecules of hydrogen (H) could
movement in and out from the molecule of
oxygen (O) which following to the fact
movement of molecules. This interaction
is shown when user is tap on the signature

of touch screen.

Step 1

Step 2

2. The state of molecules: to design based
on the forces between molecules and the
movement of molecules for three state of

matter such as solid, liquid and gas.

2.1 The state of gas: gas molecules move
freely through space and each of
molecules is freedom each other.
Interaction design is following to fact of
movement for gas when user is tap on the

signature of touch screen.
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Descriptions

Figure of interaction

2.2 The state of liquid: liquid molecules
move freely through space, but each of
molecules contacts each other. Interaction
design is following to fact of movement
for liquid when user is tap on the signature

of touch screen.

2.3 The state of solid: solid molecules are
fixed shape and volume. Interaction
design is following to the fact
movement for solid when user is tap

on the signature of touch screen.

3. The experiments: to design focus on
the actual reaction happen in an

experiment so that users visualize.

3.1 The electrolysis experiment is testing
for electrical conductivity of the solution.
The figure shows the reaction occur of the

sodium and chlorine.
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Table 3.2: Design of interaction. (Continue)

Descriptions Figure of interaction

3.2 A Crookes tube: This experiment is
what happens if increase the voltage in a

Crookes tube containing gas at low - Torsacun
eashynde

£mg

pressure. The figure shows the
breakdown of gas molecules into

positive ions and electron. The 4

Canal vavy

interaction design the movement of Catbanir iy

cathode and anode rays which shown the
movement when tap on the touchscreen

symbols.

4. Calculation: For learner doing

exercises immediately after seeing the Bamped  Cakulate the oxpected alomic weight of te solope of carne that
has 20 neutrons. Compare this with the actual atomic weight of this
isatape as given in Table -2,

exa‘mple by tapplng on exercise bUtton’ Soltion The ehiorine isatope has 17 protors and 30 agutrons:
frolons: 17X L0018 amu = 171238 amu
. Neuteans: 20X 100867 amu = 2001734 amu
as shown in the figure. The user can Fiectrons: 17000055 atmy = 00094 amu

Total particie mass: 223068 amu
Actual abserved atomic weight: 36968 amu
Mass loss: 341 amy

choose nuclear symbols and can

calculate the proton newton or electron.

Nuclear symbols
. ‘ 3 o solution
This design is good for the users to i s i i
Mewtrons: % 1.00728 amu = amy
measure their understanding of the Hloctrons: X1.00728 v = ami
Total particle mass: amu

course.

The Interaction Design are termed the suitability of content and the virtualization. For
example, Experiments and the movement of objects. From the design of UI patterns and interaction

designs, we have designed it to develop further in the next chapter.



Chapter 4

RESULTS AND EVALUATION

In this chapter presents the operating results in the development of content CAI application
of chemistry, according to the analysis and design in the previous chapter. The interaction is shown

the interaction with users in various forms of CAI application.
4.1 Implementation

By considering the relation between contents and UID principle, we divide a three-step
model for UID patterns which have discussed in the previous chapter. Furthermore, we designed of
the interaction in order to help the students have the effective learning and also motivating of the
course. Then, we conduct the implementation by installing the CAI application on the Windows 8
Tablet PC. We implement with Microsoft Visual Studio which is developing by C# language and
XAML and also use Blend for Visual studio is design layout which following the UI patterns and
the design of interaction did .execution in the previous chapter.

4.2 Results

We implement the CAI application from UI patterns for Chemistry designed. We focus on
how well users can learn and use the CAI to achieve their goals. It also refers to how satisfied users
are with that process. Example of an implementation with Microsoft Visual Studio is shown in
Figure4.1-4.6:

1. Navigation are designed for simplicity in order to access topics or sub-topics is

easy to understand.

CHEMISTRY MOLECULES

(a) (b)

Figure 4.1: Example of navigation
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2. The calculation: Learners can interact with the instruction by answering questions,

input text in order to get results in the tablet or shows an animation. Which helps

learners easily understand and remember, it is better than general text.

Isotopes

DL LAY LR AT RO OF G R NGRS U RERTIRS, FRIEXD LB, G B3NN Lt
ane carbon- 12 atany is axactly 12 sma. Hence Q0998 amu of mass
has disappeared in the process of bullding the atoms fromy ity

particles,
solution
Pratons: X 100728 amu = amu
Neutrors: x 1.00728 amu = amu
Electrons: X 1.00728 amu = amu
Total particle mass: amu

Each isotope af an element is characterized by an atomic number (total number of pvomns), E
mass rumbaer ftotal rumbier of protons and peutrons), and an atomic weight (mass of atorn in atomic
mass nnxlﬂ) Smce miass lusses upon formation of an atom are small, the mass number is usually the

D g oY Y T S o

Figure 4.2: Example of calculation

3. The interaction pattern: the experiments designed focus on the actually creation

happen in the experiment so that users visualize is shown in figure 4.3

010 008

Gaseous lons

O sprany

Figure 4.3: Example of animation in the interaction

an's cildrop esprriment Tiny droplets of ot ate imroduced between two plates that can be given sn

<1
alectiastatic .hmm A drop of oif is allowsd to fall freely theouagh the ait and its path is monitored. The tadius of the drop s
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4. The textual information is brought into the table is divided information for easier

understanding than a long explanation.

009 001

Forces between Molecules

Table 1-3: Melting and Boiling points of some simple molecular substances 1t

ydrogen H0 -259.1 -2525
Oxygen =] -2184 -183.0
Methane CHs ~182.5 ~164.0
Hydrogen Sulfide HiS -85.5 -60.7
Chlorine Cla -101.0 -34.6
Ammonia
s
Bromine
Methanol

Isucrose {cane sugar )i CiaHzOyy <185 | Decomposes |

A reacmn A Lind aF frera babsman malasidas alea iafloaneas maltina and bailing oainte: tha

Figure 4.4: Example of content in a table form

5. Zoom in and zoom out: The content which can’t display within one page of the
Tablet-PC. It can reduce the size of the screen display or if the display is not clear,

it can extend the content appropriately which shows in Figure4.5

Forces between Molecules

motacules masrny of metion 72 be iacked into 2 rigld array ¥ 51t mace anergy & ghen
e fiquid, WL Ragin £ move a1 erougt: 10 Gvercsine the iR Ger ctizns, A
sepacste ant
Fure 1:31

the baikng poiar. To.

Figure 4.5: Example of a zoom in or out of content
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6. The swipe is navigation to previous topic, next topics, previous subtopic and
next subtopic which the mappings between content hierarchy and touch

navigation are shown in figure 4.6

Molecules

s 5k o, W D
S
SEER

Figure 4.6: Example of swipe content

4.3 Usability Evaluation

In the part of the evaluation, we applied the usability testing to help in the evaluation. The
classification criteria for measuring the ability of applications for Tablet-PC are five topics, including

ease of use, navigation, simplicity, textual information and cognitive issue as described in chapter 2.

TABLE 4.1: Result of Usability Evaluation\

Topic of Evaluation Satisfaction levels
(percentage)
Ease of use 80
1. Users can access the desired information correctly. 80
2. Users feel that application ease of use. 80
Simplicity 85
3. Users feel that application with no complexity. 84
4. Users can learn how to use application with their own. 86




TABLE 4.1: Result of Usability Evaluation (Continue)
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Topic of Evaluation

Satisfaction levels

(percentage)
Navigation 79
5. Users can access the desired information easily. 82
6. The hierarchical relationships of the content is appropriate. 76
Textual information 86
7. Format of the contents is appropriate. 86
8. Types of content displayed is suitable (text, images, tables, etc.) 86
Cognitive issue 86
9. Interact with content to help users learning. 84
10. Media motivate users to demand to learn more. 86
11. Users understand the content increased after use applications. 88
Total Average 83.45

The assessment can be used to test the user group of 10 people by a satisfaction rating.

Application of the computer based on the ability to use, we found that 8 3.4 5 percent of users are

satisfied to use an application as shown in Table 4.1



Chapter 5

CONCLUSION

This chapter presents the conclusions from the design and development of CAI
application. Including described problems while working on this research and work can be
developed in the future.

From the study the type of content in each pattern in order to analyze relationship of
Chemistry contents which is appropriated for the design of CAI application. We divided three step
of the UID patterns. Firstly, we selected the instructional activities that support cognitive processes
of learners. The contents are selected such as Atom, Molecules, and Ions topics. Sub topics
including the Structure of Atoms, Isotopes, the Structure of Molecule, Forces between Molecules,
Molecules and Moles, Common Ions, Ions in Solutions and Gaseous Ions. Secondly, we selected
the UI component of each the patterns. The component such as text, image, navigation, calculation,
input, equation, table and animation. Finally, we developed the UI patterns including navigation
page, calculation page, and show of various content page. Furthermore, we designed interaction
pattern of chemistry course which focused on the visualizations and enhance learning. The example
of interaction pattern of design such as the structure of molecules, the state of molecules, the
experiments and calculations. Then, we have implemented the application following the design

which was described.

The part of the implementation, we developed the application on Windows 8 platform that
focus on Tablet-PC and selected the C# language of develop. We used the Microsoft Visual Studio
for develop the application and including the Blend of Visual Studio for design patterns. Because
of the content of Chemistry is rather difficult, we applied interaction design give related content
and enhance learning. We selected MySQL database of collect content which was used
phpMyAddmin. The content of the tables and equations, we chose to store data in the HTML files
that is easy of show content and management. The application also includes a quiz to help learners

of test their knowledge after studying the content.

For evaluation, we used the Usability Testing of assessment. The factors of measuring the

ability of application which focus on Tablet-PC consisted of ease of use, navigation, simplicity,
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textual information and cognitive issue. The result is 83.45 percent of the learners are motivated

and being attention to study better than traditional learning and also bring effective more learning.

The problem found is the step of development application which is quite complex and
difficult of the interaction deign pattern. The part of the evaluation, experts complained of
questionnaire quite more sense than understanding of the content. And the application can run only

Windows Platform.

For the future work, we will improve the CAI application by including increase quiz and
practicing more comprehensive study. We will develop application able to run several platform.
And we hope that this application will useful to whom are interested to contribute it for further

development.
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APPENDIX A

Usability Evaluation Table
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User Manual

for Computer Assisted Instruction on Tablet-PC



1. Open the CAI application and select topic with touch the button on screen. The topic

such as Atom, Molecules, Ions and Quiz.

CHEMISTRY

2. Select sub topic of interest by touching the button on screen. The sub topic such as The
structure of Atoms, Isotopes, The Structure of Molecules, Forces between Molecules, Molecules

and Moles, Common Ions, Ions in Solution and Gaseous Ions

MOLECULES




3. The application shows the content of sub topic that is selected.

Common lons

but the brizf discussion of polarity in Section 1-4 indicated that the sharing is not always equal. The
relative electronegativity or electron-attracting powsr of atoms is of great importance in explaining
chemical behavior, and is treated in detail in Chapters 9 and 10. Sodium atoms {(and all metals in
general) have a weak hold on electrons, whereas chiorine atoms are very electronegative. Hence in
common table salt (sodiurm chloride, NaCl), each sodium atom, Na, foses one electron (e-) to form a
sadiurn ion, Na+. Each chiorine atom picks up ane slectron to become a chioride ion, Cl-:

We write V2 T2 because free chlorine gas exists as diatomic (two-atom) molecules, not as free
chlorine atoms, Solid sadium chioride {Figure 1-5) has sodium and chioride ions packed into 2 three-
dimensionat lattice i such a way that each positive Na+ jort is surtounded on four sides and top and
bottom by negative Cl- ions, and each Cl- is similarly surroundad by six nearest neighbor Na+ ions.
This is a particularly stable arrangement of positive and negative charges,

Metals in general lose one to three electrons easily to become positively charged ions, or
cations:

4. The part of contents are the touchscreen symbols. The user can touch screen the

symbols for shown the content of interaction pattern.

s
e

lons in Solution
i e S % &
i 5 - X i . e \ £ i

3% gassine {ostane, 183 there are no charges on tf et riecuiies o make up for the foss of
charge atfractions within the crystaliine salt




5. Swipe Navigation : Application can swipe into previous or next topic and previous or

next sub topic without touchscreen the button.

6. The part of contents aren’t the touchscreen symbols. The user can touch screen to

show the content of interaction pattern.

The Structure of Molecules

The second version acknowledges the fact that a water molecule is not linear; the two H -0 %
bonds make an angle of 105> with one ancther. Molecules of hydrogen gas, hydrogen sulfide,
ammonia, methane, and methyi alcobol {(methanol} have the following bond structures:
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7. In the pages of the exercise. The user can touch screen at the exercises button for show

changing face, users can input data into the tablet-PC

Isotopes

ESURE BY BTNT USRI HULAS LI LUBY DRSS 8 RH NG FUREND G R, I FIREND SN
orer carbon- 1¥ atom s exactly 12 amu Hence 00990 ama of mass
has disappeared in the provess of butfding the atosm frow 88
particles,

Sxample 4

Sedution

Fach isotope of an element is characterized by an atomic number itetal tumber of pratans). a
raass nomber (otal manber of prolons and nestions), aed an atomic weight (mass of al
mass units). Since mass losses upon formation of an atom are small, the mass number

PO R TS, P o R Y ¢ v Avvammnia $ha st

Isotopes

DUL LY I8 LR L1 L QLERE B eI FED0 LD, AR (11050 10
one carbon- 12 3t is exactly 12 amu. Hence D.09%0 amu of mass
has disappeared i the provess of lnslding the atom fram its
particles.

solution
Protons: X 1.00728 amu =
Neutrons: x 1.00728 amu
Electrons: x 1.00728 amu

Total particle mass: w
A\

Each isotope of an element is characterized by an atomic number (total number of protons), 2
mass number (total number of protons and neutrons), and an atomic weight (mass of atom in atomic

mass lJl\Ih] Slnre mass Josses upon fmmanon of an amm are smal, the mass number i is usuafly the
b el ben bhoe et RO Ry




8. In the pages of quiz. The users can fill a word into the blank to answer the question.

QuUIZ

What is the name of this substance?






