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assessment process more efficient. This system will be built using Visual Basic 6
as a programming tool. The methodology that will be using through out this
system is waterfall model. And to help lost or inexperienced computer users, the
system will be built to cater the needs and help students along the way. In order to
build a comprehensive system, related information is gathered from the books,
internet and other learning material. It is iloped that the development of this
intelligent assessment system will further assist students to better understanding in

robotic domain.
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CHAPTER 1

INTRODUCTION



























has been developed for simple procedural skills like solving short problem
in mathematic, science and logic.

One of the main difficulties in designing Intelligent Assessment System is
the time and cost required. A large team including computer programmers,
domain experts and educational theorist, is needed to create just one

Intelligent Assessment System.












CHAPTER 2

LITERATURE
REVIEW



















































assembly line without a loss in performance.

Consequently, they can greatly reduce the costs of manufactured goods.

As a result of these industrial benefits, countries that effectively use robots

in their industries will have an economic advantage on world market.

29

































*
L

business online. Its added security features and overall case

handling.
UNIX

UNIX is a compuier operating system. The basic software
running on a computer, things like word processors and
spreadsheets. It is the most common operating system for

servers on the Internet.
LINUX

Linux is an operating system that was initially created as a
hobby by a young student, Linus Torvalds, at the University of
Helsinki in Finland. Linux and open source software offers cost
savings, flexibility and better security, according to ITV's
director of operations and infrastructure, but is not always
appropriate and needs to be assessed on a case-by-case basis.

Linux is a free Unix-type operating system originally created
by Linus Torvalds with the assistance of developers around the

world. The source code for Linux is freely available to

everyone.









CHAPTER 3

METHODOLOGY


















%+ Spiral Model

The spiral lifecycle combines elements of the waterfall lifecycle
model, and it places more emphasis on the use of risk management
techniques. Each spiral identifies potential risks and plans the next
step based on the risk analysis. After all the risks have been
addressed, the spiral model terminates as a waterfall software life
cycle.

The main advantage of this model is obviously the risk assessment.
Another advantage is that once risks are _well assessed different
models can be incorporated to the lifecycle instead of the waterfall
model. This model is well suited for complicated projects, with

high requirements volatilities.
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Diagram 3.1 Waterfall Model

The six stages of Waterfall Model

1. Requirements Phase

The concept of Intelligent Assessment System is explored by

finding the knowledge via Internet and met with the supervisor.
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6. Retirement Phase

Retirement occurs when the product is removed from services.
This occurs when the functionality provided by the product no

longer of any use to the client organization.

There are a few reasons for choosing Waterfall Model as development

methodology.

% Waterfall Model is simplicity, which means that it is simple
and easy to understand.

% The next Phase only starts when the previous phase has
finished. This means that each phase can be fully focused and
no need to think the next phase until the current phase has
finished.

% Testing is performed in every stage. So it is flexible to go back
to the previous if some error occurs or something has been

missed out which offers backward feature.
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3.6 SUMMARY

The proposed system will be implemented using waterfall model. Thus,
the system will be developed through several stages. Through the system
development life cycle, system methodology-is adopted to understand the
current problem situation. The next chapter will discuss on the software
and hardware requirements, functional and non-functional requirements

for the proposed system.
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SYSTEM
ANALYSIS






+ Printed Material

A broad variety of printed material ranges from books,
encyclopedias, magazines, newspaper, dictionaries and others is
available. All this aid in the analysis of literature published foe a
group or target audience. Printed materials are best used as ready

references sources.
» Discussion

Consistently discussion with supervisor has been practiced from
time to time in order to get help and advices during the

development of the project.
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ii.  Suggest the help function based on their type of
user either beginner, intermediate or advance
student.

iii.  From the help function, they are given a hint or
the suggest data and information that they need to

mitigate the question given.

4. The User Interface module

The user interface module is the communicating component of the
IAS which controls interaction between the student and the system.
In both directions, it translates between the system's internal
representation and an interface language that is understandable to
the student.

The User Interface module provides interaction between the user
and the various part of the system. It includes user driven learning,
dialog box and user instruction. It also manages the information

that will present to the student effectively.
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Security

The system requires a sufficient security. Users are required to
enter their identity and password to access the system and data.

This will increase the security level of the system.

Reliability

Reliability extends to which a system can be expected to perform
its intended function with required precision and accuracy. Thus,
the system should be reliable in performing its daily functions and

operations correctly.

Usability

The final product should be developed in such a way it is easy to
use. It will enhance and support rather then limit or restrict the
office processes. Human interfaces need to be intuitive and

consistent with all other sub-systems.
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4.5 RUNNING TIME REQUIREMENTS

4.5.1 Software Requirements

<+ For the operating system, Windows 2000 and XP Professionals
are needed.

< There is any platform with Graphical User Interface (GUI).
4.5.2 Hardware Requirements

«» Pentium III 250 MHz and above is required.

L)

% 128MB RAM is recommended.

-

» CD-ROM, keyboard and mouse are required.

o

Others standard computer peripherals.



4.6

SUMMARY

System analysis is one of the most important phases in software
development. Requirement analysis helps determine the software
components that required accomplishing the required function of the

system.

The functional and non-functional requirements are given a clear an
unambiguous picture of the system functionalities and constraints. The
information gathering methods that have been done are to get some
general knowledge and information. Besides that, minimum run-time

requirements for both client and server side are determined in this chapter.

By having all these techniques, the users’ requirements will be met and the

system will be built out nicely.

65



CHAPTER 5

SYSTEM
DESIGN






5.2 SYSYEM FUNCTIONALITY DESIGN

In the system functionality design, it will include description on the
system structure chart, data flow diagram and context-flow diagram for

the Intelligent Assessment System.

5.2.1 SYSTEM STRUCTURE CHART

The main modules of the Intelligent Assessment System are
portrayed as labeled rectangles in the structure chart, Modules are
factored into sub modules through the top-down approach. The
project structure chart is resultant of the comprehensive and

analytical study of the flow of the system modules. The following

illustrated the modules involved.
Student
3
Pretest
¥ — v
Beginner Intermediate Advance
b 4 L 4
Learning Assessment
: 3 $
IHustrations Solvi
. & Examples. Pmblzg'

Figure 5.1 The Intelligent Assessment structure chart
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Assessment System will provide the second help for this

kind of user.
3. Advance Student

This type of student has advance knowledge about the
domain. The system will provides the third help for helping

them in solving the problems.

L b 4 ¥

Beginner Intermediate Advance

Figure 5.2 Student Module Structure Chart
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5.2.3 The User Interface Module Design

The functionality of this module is to process flow communication
direction between the student and the system. This module
contains the instruction and user guidance to help the student to go

through the various parts in this system.

User
Interface
Y k4
) User
Instruction Guid

Figure 5.3  The User Interface Structure Chart

5.2.4 Learning Module

This module come from the knowledge base that contains notes
and illustration and examples for the student to view all the
learning notes that they want to learn before they take for an
assessment. For the Intelligent Assessment System, three topics in

robotic are integrated. They are speech synthesis, motion and
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vision. Student is optional to select the topic that they really want

to learn.
Leaming
v .
Notes & Examples
; | |
L A ¥
Speach
Syents Motion Vision

Figure 5.4  Learning Module Structure Chart
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5.2.5 Assessment Module Design

This module contains the problem solving sub module. Student is
freely to choose which topic they want to take as an assessment
based on the three topics that provided by this system. During the
assessment session, the student will be provided with the help
function. If they get problem or stuck (no idea) when giving the
answers they are given a help function based on their type of user
either beginner, intermediate or advance student. There are three
kinds of help, if the student is the beginner student the first help is
available for him, meanwhile the other two helps will disable for
him to retrieve hint from that help. The process is the same for
intermediate and advance student.
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Pretest

. | ‘
Low Medium High

Help 1 Help 2 Help 3

Figure 5.5  Assessment Module Structure Chart
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Data Store | To represent data store and holds

data for a given time within the

system. The symbol consists of 2

section:

1. Identifier reference number

2. Description of the data stored

Table 5.1 Descriptions of the conventions used in Data Flow Diagram

Context Data Flow Diagram

A context data flow diagram (Whitten et al, 2002) defines the scope and
boundary for the system and project. The context diagram below is
constructed to establish an overview of the initial project scope which

includes basic inputs, the general system and outputs.

76




Generate Notes

0
\ 4
INTELLIGENT Student
ASSESSMENT
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A Present
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Solution

Figure 5.7 The context Data Flow Diagram of Intelligent Assessment

System

Figure 5.8 DFD for Intelligent Assessment System

fi
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33

USER INTERFACE DESIGN

User Interface design (UID) can be critical in the development of an
information system as it is likely the system to the user because it is all
that the users will normally see. There are a few general but important

characteristic a good UID must have four of them are stated below:

1. Consistency

Helps users to learn an application and to apply what they know to
different parts of a system easily. This includes the commands,
format of data entry and layout of the interface. This aids the user

in learning process as the interfaces are consistent.

2. Appropriate

The system must provide appropriate support and help at the
interface to tell the user when an error has occurred or when the

user does not know what action to take.
3. Minimal user input

Unnecessary key press and mouse clicked should be omitted from

the UID to reduce the risk of errors and speeds data entry.
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4. Adequate feedback from system

User expects the system to respond when they take some action.
This is to show the user whether the system has noticed then action.
If not the user can take that action again, thus notifying the user of
the status of their action. The system’s responses time should be

appropriate as a long response will create confusion among users.

5.2.1 PROTOTYPING

Figure 5.9 The main interface for Intelligent Assessment.
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Figure 5.10 Pretest Form



Figure 5.11 Sample of Pretest Question
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Figure 5.12 Result Form
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Figure 5.13 Voice Communication Form
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Voiced Sounds
Plosive Sounds
Unvoiced Sounds

Voice Fricative Sounds

Figure 5.1.4 Form of Question 1 that shows Help 3 is enabling for
the intermediate student based on their categorized result which is

high result.



5.4

SUMMARY

System design is a process of converts a conceptual idea in the
requirement specification in the system analysis into the real design
contains features, component and elements. ‘The explanation about user

interface design is also stated and prototyping.
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SYSTEM
IMPLEMENTATION















6.5 SUMMARY

This chapter explains the system implementation which is
regarding the transformation of the designed modules and
algorithm into the executable instructing by using the appropriate
programming language and that is the Microsoft Visual Basic 6.

The system testing will be followed in the next chapter.
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CHAPTER 7

SYSTEM
TESTING



7.1

7.2

7.3

INTRODUCTION

Testing is one of the main phases in the development of the system. In this
phase, the process of testing is debugging are done to detect defects and
faults in the system. The process is usually done incrementally with the

system development.

TESTING OBJECTIVES

The objectives of the system testing are as follows:

% To identify, isolate, and correct as many Bugs as possible. Most
programs have bugs the must inside of which appears only unique
combination of data or event.

%+ To make sure that the functionality of the system is being met.

TEST CASE DESIGN

Any system can be tested using one of the two types of test case design.

There are white box testing and black box testing.

7.3.1 WHITE BOX TESTING

White box testing is also known as glass-box testing technique

which uses the control structure of the procedural design to derive
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test cases. By using this technique the developer can ensure

(Pressman, 2000).

% All independent paths within a module have been exercised
at least once.

< Exercise all logical decisions on their true and false sided.

% Execute all loops at their boundaries and within their

operational bounds.

< Exercise internal data structures to ensure their validity.

The main purpose of this technique is to ensure that all detail and
often-left unnoticed errors are taken care off. Furthermore, it also
helps to ensure the developed system is operated according to the

specification stated earlier.

7.3.2 BLACK BOX TESTING

Black box testing is focuses on the functional requirements
software. This testing technique also enables the software engineer
to derive sets of input conditions that will fully exercise all
functional requirements of the system. It used to show that the
software functions are operational concisely. The objectives of

black box testing are to uncover errors in
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% Incorrect or missing function
« Interface error
+*+ Performance errors

«* Initialization and termination errors (Pressman, 2001)

Black-box testing is not an alternative to white-box technique. It
compliments white-box testing and is likely to uncover a different

class of errors.

Black-box testing usually to be applied during later stages of
testing which is different from the white-box testing which is

performed early in the testing process.

7.4 TESTING STRATEGIES

There are various types of testing available to assess the completeness and
correctness. The testing strategy for the system is divided into three main

tests: unit testing, integration testing and system testing.
7.4.1 UNIT TESTING

In the unit testing, each component is tested individually. All the
important control paths in the project are tested to uncover errors
within boundary of the modules. There are three kinds of testing

strategy carried out for the unit testing. There are code review,
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compilation and test cases. All of these activities were carried out

together in a time.

»
...

Code review

The codes are examined line by line to ensure that any
uncovered semantic errors during the implementation could
be revealed. There are two types of code review a walking

through and an inspection.

In a walkthrough, the codes and documentation will be
presented then the comment on their correctness will be
collected. During inspection, the testers check the code and
documentation against a prepared list of concerns. Review
on the algorithm and computations will be taken to ensure

their correctness and efficiency.
Compilation

Next, when compilations of codes are done, it will

eliminate remaining syntax faults.
Test cases

After reviewing and compiling the cases, text cases are
developed to test that the input is properly converted to the

desired output. To test a component, some input data and
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7.5

7.4.3.3 ACCEPTANCE TESTING

Acceptance test ensures the users that the system they
requested is the system that was built for them. The
system built should meet the criteria and requirements

of their needs.

7.4.3.4 INSTALLATION TESTING

Installation testing is a final installation. Test is run to
allow the user to exercise system functions and
documents additional problems that result from being at

the actual size.

SUMMARY

Software testing is an essential element of software quality assurance and
represents the review of specification, design and coding. Testing is
essential especially to check if there is any bug or error in the system.
After the testing, the system should be able to perform correctly and
should be free of errors. The next chapter is about system evaluation and
conclusion and discusses about the problem faced during the system

development and also the significance of the sy
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8.1

8.2

INTRODUCTION

Throughout the system developments problems are encountered and most
of them were resolved eventually. The system was evaluated through
system testing to identify its strength, weakness and limitations and

proposals were made for faster enhancement.

PROBLEMS ENCOUNTERED AND SOLUTIION

The following are the major problems encountered from the beginning of

the project through the end of the system development process.

1. Lack of knowledge in the language and tools chosen

Due to the time constraint, the learning and developing process
was done in parallel. The Visual Basic 6 is a programming
language that was never taught and learnt before. Most of the
problems faced were manageable through the references from
books and manuals from the Internet and also with a more efficient

way such as trial and error.
2. Difficulties in designing the user interface

Problem that was faced during the development of the system are
the lack of knowledge and experience of the real system flow and

layout of standard user interface. Therefore it is difficult to design
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the appropriate logic and user friendly interface. To get knowledge
of the system flow and user interface design some real commercial

computer aided learning packages were taken as a references.

. Difficulties in collecting algorithm

Due to the time constraint also the process of information and
question on robotic must be fast but there was lack of information

especially the latest notes on robotics tutorial.

. Difficulty in defining the term “intelligence”

Since the term intelligence is so wide and abstract in Al field, it is
quite hard to apply this concept into this system. However, based
on my opinion and with my supervisor’s help and the article that I
have gathered, I thought I still able to apply the intelligence

concept although it is not 100%.



8.3 STRENGTH AND SIGNIFICANCE OF THE

SYSTEM

1. Attractive and Friendly User Interface

The user interface for the system is attractive and simple where the
graphical user interface features have been integrated in the system.
All of the functions and links were presented to the user clearly and

consistency.
2. Easyto Use

The system can be considered easy to use for several reasons. First it is
because all the buttons and links in the system are clear, readable and
understandable. Users of the system will not have problems

understanding the system.
3. Security Features

The security features are taken into consideration for the system as to

prevent any unauthorized users from manipulating all the information.
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8.4 FUTURE ENHANCEMENTS

Many new and good ideas come about while the system was being
developed. Because of the time constraints and due to some features, not
all of the ides could be incorporated into the system. It is hoped that the

following aspects would be considered in future.
1. Improve in Interface design

More complex graphics and animations graphics can be incorporated
into the system. The functionality of the system should also be

improved.
2. Add In More Information

The information provided in the system can be enhanced in the future.
The notes and tutorial on each chapter should be updated and

improved.
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8.6

SUMMARY

Overall, this project has achieved and fulfilled the objectives and
requirements as a tutoring system that provides knowledge and academic
assistance to the students. Throughout the development of the system, a lot
of knowledge wee gained such as knowledge on the programming
language, Visual Basic and programming concepts. All the problems faced
and experienced in developing the system should be useful in the future
endeavor. It i1s hope that the system will be taken as a platform and a

foundation for more comprehensive and innovative system in the future.
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USER MANUAL

1.1

INTRODUCTION

This is the user manual that provide to the usérs to help navigate
through the system. Every major function of will be described in this
manual.

The Intelligent Assessment System is a stand alone system that teaches
the subject of robotic that includes three chapter of fundamental of
Robotics. There are voice communication, vision and motion. This
system is integrated with other module which is the knowledge base
module. The major module of this system is student module, the user
interface module, learning module and assessment module.

The most focuses is on the tutorial module which is the intelligence of

this system is applied.



1.2

SETUP INSTALLATION

1) Run the setup application

B 6m~—=—-—mﬁ

g Welcome to the Project1 installation program.

mpcmmdwmﬂummmudﬁsf&wmhuu
b Before proceeding, we recommend that you close any applications you may




3) Choose Program Group

Setup will add items to the group shown in the Program Group box.
ool shiown in the Program Group box.
o anew group name or select one from the Existing




1.3 GETTING STARTED

1) User log in into the system that required user name and

password.

2) Then user is required to take the pretest session that required
them to answer all the questions. The pretest session is consist

15 questions in Speech Synthesis, Vision and Motion.

Figure 1.2 Question for speech Synthesis



Y o oy
Quzstion &

Figure 1.3 Question for Vision

Figure 1.4  Question for Motion



3) Aﬁertheirﬁnishedtakenthepreteat,theusercanviewtheir
score and from that they are identified which type the user is

either beginner, intermediate and advance student.

Figure 1.5 Score for the student

4) User can also view the report for their pretest. From the result
for each topic, user will know the exact ability in each topic
either their mark is low, medium or high.



Figure 1.6 Report pretest that shows the mark for the pretest

session. There are four types of question, objective, true false,
drag drop and fill in the blank questions.

5) User now can click the next button in a score form to go
through the system. The system then will display the topic that
the student can go through. User can select any topic they are

interested.



Figure 1.7 There are five optional buttons



6) For the next step if the user clicks the button for voice
communication, the form for voice communication will be

displayed.

OO O

Figure 1.8 Student is optional either to take the notes that

supply from the knowledge base or the assessment provided.



7) For the notes, if the type of user is intermediate Link A and
Link B is enabled for those to retrieve the notes meanwhile the

other links are disabled.

8) If the user clicks for the tutorial button, Help 2 is enabled for
them to retrieve help from the system. The criterion for the
help button is based on the result pretest for each chapter. If the
result for the voice communication question is low so the first
help is enabling, medium for the second help meanwhile the

help 3 is for the highest result.

S T TR B
P LV T e

Voiced Sounds

Plosive Sounds

Unvoiced Sounds

Voice Fricative Sounds

Figure 1.10  Help 2 is enabled for the user

10



9) User can also view for the simulation form which contains the
rotation form and the obstacle avoidance to gain more

knowledge in robotics.

|
|

Simulation Zonelll

Figure 1.11  The simulation form
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10) Finally, user can take the final exam to cater their knowledge in

a robotic domain.

Figure 1.12 final exam forms
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11) They also can view their report to analyze their score.

| R"PDI"_ : T
u'&

Veice
Communic ation
of Mo of
& T - Marks
Objective € 0
True/False 2 1
brag/Brop 3 0
e 3 0
Total 1

Figure 1.13 Report Final

12) Unloading form when user click the exit button

Figure 1.14 Unloading Form
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