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ABSTRAK
Sistem pakar adalah salah satu applikasi penting yang berasaskan cabang-cabang
Kepintaran Buatan. Pada permulaan pembangunan sistem pakar dalam pendidikan,
bidang yang dipilih adalah applikasi untuk pemilihan program akademik. ESSAP
merupakan sebuah sistem berasaskan web yang berbeza daripada program
komputer konvensional yang mana ia mampu menyelesaikan masalah dengan
meniru.mimik proses penaakulan manusia, bergantung kepada logik, keyakinan,
“rules of thumbs”, pandangan dan pengalaman. Sistem ini menyediakan program
akademik bagi Sekolah Sains Maklumat & Kejuruteraan (SISE) di Kolej Universiti
Teknologi & Pengurusan Malaysia (KUTPM). Bahasa-bahasa pengaturcaraan web
yang digunakan adalah PHP, Javascript dan CSS. Pangkalan pengetahuan adalah
menggunakan pelayan pangkalan data MySQL. Sistem ESSAP menyediakan
cadangan dan nasihat bagi program akademik kepada para pelajar berdasarkan
minat dan juga kelayakan akademik mereka. Daripada minat, sistem akan

mengenalpasti jenis personaliti pelajar mengikut theori Holland J.
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ABSTRACT
Expert system is one of the important application oriented branches of Artificial
Intelligence. At the beginning of development expert systems in education, the area
selected is application to selection of academic programme. ESSAP is a web-based
system that are different from conventional computer programs as they can solve
problems by mimicking human reasoning processes, relying on logic, belief, rules of
thumb, opinion and experience. This system provides academic programme for
School of Information Sciences & Engineering (SISE) at University College of
Technology & Management Malaysia (KUTPM). The web programming languages
of system implementation are PHP, JavaScript, and CSS. The knowledge base was
created using MySQL database server. ESSAP system provides advisory and
recommendation for academic programme for the students based on their
qualification and interests. The system would determine type of student’s

personalities from their interest, using Holland J. Theory.
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CHAPTER1

INTRODUCTION
1.1 Overview

Many college students do not know what they wish to study in. Effective academic
program advising is important because students who are clear of their needs and the
institution’s offering (academic programme) and resources are (a) more likely to
enrol, (b) less likely to take classes that do not contribute toward graduation, (c) more
likely to enjoy college, and (d) more likely to graduate. Academic advising is labour
intensive, because it generally requires at least one hour of counselling session for
each student and often several sessions are required. Academic advising is important
because it educates students to select academic programmes and identifies appropriate

majoring.

According to Oliveras (2002) advisory systems are in the fields of expert systems and
artificial intelligence (human cognitive science). Expert systems can be developed for
two purposes: either to replace a human decision-maker or to support a human
decision-maker. In the former case, the expert system can be regarded as a part which
is liaising within a complex control system and hence being a part of the control
system. In the latter case, an expert system is designed to obtain advice with the aim
to support and improve decision-making effectiveness for human users. It is in this

case that an expert system is regarded as an advisory system.



Attificial Intelligence (Al) is a field of study in computer science that pursues the goal
of making a computer reason in manner similar to humans. In the simplest sense, Al
is the study of developing computer programs that exhibit human-like intelligence.
From the practical standpoint, the goal of Al is to make computers more useful for
humans. This can be achieved by producing computer programs that assist human in
decision making, intelligent information search, or simply by making computers

easier to use with natural language interfaces (Durkin, 1998).

According to Giarratano & Riley (2005), expert system is one of the areas of Al and it
was a very successful approximate solution to the classic Al problem of programming
intelligence. Expert systems function very well in their restricted domains and many
successful applications of expert systems today are in business, medicine, education,
science and engineering. In this study, expert systems will be used for selection of
academic programmes at School of Information Sciences and Engineering (SISE) in

Kolej Universiti Teknologi & Pengurusan Malaysia (KUTPM), Shah Alam.

1.2 Problem Statement
SISE students choose their suitable academic programme based on their qualification
and interest. Problems arose when they choose the wrong and unsuitable academic

programme for themselves. Some students choose academic programme based on

their friends influence.

Parents also play a part in determining student’s choice of study. Some parents tend to
pressure their children to take up certain choice of courses. For example, currently the

Biotechnology and Medical fields are flourishing and a lot of parents prefer to have



their children involved in these fields, thus disregarding their children’s interest in

other field of studies.

Another factor that influences student’s choice of academic programme is their
inability to make decision based on their interest and capability. These students tend
to enrol in a course that they think will help them open up doors to employment in the
future. They might not perform well in courses that they have no interest at or are not

good at. Hence, their gradual declining grades will not help them much in getting a

job related to their studies.

There are a lot of expert system applications in academic advisory however these
applications lack the use of human personality types to determine the best academic
programme for the student. These systems still have limited functions such as lack of
explanation to the solution of the problem. Most of these applications are using
students academic in consulting the students and normally focus on the selected

COourscs.

1.3 Objectives
The objective of the study is to develop a web based expert system for academic
advisory. The system can be used to assist students in making decisions in choosing
the right and suitable academic programmes that match with their qualification and

interest (based on Holland J. Theory).



1.4 Scope of the Project
Expert System for Selection of Academic Programme (ESSAP) was developed using
PHP: Hypertext Preprocessor for web development and is embedded into HTML,
while MySQL is used as the Knowledge-Base (database server). The scope of this

system is into two (2) categories which are scope of user and scope of system.

1.4.1 Scope of User

a) Potential Student
Students of Diploma from KUTPM or other colleges, Matriculation and STPM
(Sijil Tinggi Pelajaran Malaysia) that wanted to do diploma or bachelor degree in

KUTPM especially in the field of technology, computer engineering and

computer study.

b) KUTPM Lecturers or Counsellors
Lecturers and counsellors can use ESSAP as a tool to help the student in

academic consultation or give them advices in choosing their majors.

1.4.2 Scope of System

This ESSAP focuses on two (2) main academic programmes offered by SISE

which are eight (8) Diploma programme and seven (7) Bachelor programmes.

a) Diploma Programme
i) Diploma in Information Technology (DIT)
ii) Diploma in Electronic and Engineering (DEE)

iii) Diploma in Multimedia (DMM)



1v) Diploma in Computer Engineering (DCE)
v) Diploma in Business Computing (DBC)

vi) Diploma in Industrial Computing (DIDC)
vii) Diploma in Automation Engineering (DAE)

viii) Diploma in Mechatronic Engineering (DME)

b) Bachelor Degree Programme (Honours)
1) Bachelor in Information and Communication Technology (BICT)
i) Bachelor in Computer Science (BCS)
iii) Bachelor in Computer Engineering (BCE)
iv) Bachelor in Business Computing (BBC)
v) Bachelor in Game Art & Animation (BGA)
vi) Bachelor in Instructional Multimedia (BISM)

vii) Bachelor in Computer Systems Auditing (BCSA)

The sources of knowledge are knowledge that acquired from books, magazines and
knowledgeable people from the education environment. ESSAP used the multiple
expertise which multiple experts can be made available to work simultaneously and
continuously on a problem at any time. The level of expertise combined from several
experts may exceed that of a single human expert. This project focuses on academic
programme for the SISE and it will be designed as an expert system tool to determine

the suitable academic programme for students.

This system applied the Holland Theory to help in solving the student’s problems in

academic programme through the use of expert system concept. ESSAP explained in



detail the reasoning that led to a conclusion. A human may be too tired, unwilling, or
unable to do this all the time. This increases the confidence that the correct decision is
made. This system also applied the methods of reasoning under uncertainty using
probability theory (certainty factor). According to Giarratano and Riley (2005), the

strength of an expert system is its ability to handle uncertainty just like a real person.

1.5 Significance of the Project
Expert System for Selection of Academic Programme (ESSAP) is a web-based
application that can assist students to choosing the suitable academic programme
offered by School of Information Sciences and Engineering (SISE) in KUTPM.
This ESSAP system can efficiently reduce the time advisors or lecturers spend with
students by having the computers do the work of assembling base information, and in

return allowing advisors or lecturers to counsel students later in greater depth.

The benefits realizable from implementation of the ESSAP system include: (a)
improved enrolment marketing by having full-time recruiter or advisor on the Internet
in 24 hours a day, every day, (b) increased retention of students by enhancing the
likelihood that students select an appropriate academic programme or major, and (c)

consolidation of KUTPM knowledge an academic advising.

Besides that, ESSAP has additional pieces of information such as, the departmental
details of an academic programme or major, the catalogue entries for the academic
programme or major, registration information and so forth. It also has explanation

facility that can explain its reasoning so that its reasoning can be checked by the user.



1.6 Organization of Report
In this report, the fundamental about artificial intelligence, expert system, Holland J.

theory and expert system applications in previous work are described in Chapter 2. In
Chapter 3, a brief explanation of current system in KUTPM highlighted. The
conventional methods to determine student’s personality that guide them to career

paths are described.

Chapter 4 discusses the methodology in development of Expert System for Selection
of Academic Programme (ESSAP). It including the chosen of experts, knowledge
design such as production rules, semantic network and other related works. In
Chapter 5, the system implementation has been discussed including system analysis,
system design, and system architecture. In Chapter 6, the results and findings were
analyzed. Finally, Chapter 7 stated the limitation of ESSAP system and further

recommendation of this study.



CHAPTER2
LITERATURE REVIEW

This chapter starts with an introduction to artificial intelligence. Section 2.1 describes the
introduction of Attificial Intelligence (AI). All about Expert System (ES) is discussed in
Section 2.2. Section 2.3 describes the web-based ES followed by Holland J. Theory in

Section 2.4, and several previous research works is briefly discussed in Section 2.5.

2.1 Introduction to Artificial Intelligence
Artificial Intelligence (AI) may be defined as the branch of computer science that is
concerned with the automation of intelligent behaviour (Luger, 2002). Artificial
Intelligence has several areas of interest, such as robotics, vision, natural language
understanding and semantic modelling, speech artificial neural systems and parallel
processing, automated reasoning and theorem proving, expert system, game playing
and human performance modelling. One of the major roots of the expert systems is in
cognitive science: the way human’s process information (the way they think and

solve problems).

2.2 Introduction to Expert System
Expert systems were developed as research tools in the 1960s as a special type of Al
to successfully deal with complex pmble;xls in a narrow domain such as medical
disease diagnosis. Expert systems have greatly increased in popularity since their

commercial introduction in the early 1980s. Today, expert systems are used in



business, science, engineering, manufacturing, and many others fields in which there

exists a well-defined problem domain (Giarratano & Riley (2005).

2.2.1 Definitions of Expert Systems

An expert system is a computer program that represents and reasons with
knowledge of specialist subject with a view to solving problems or giving advice
(Jackson, 1998). Expert systems are suitable for solving the ill-structured (or not
entirely defined) type problems, which are usually difficult or impossible to solve

by conventional methods as example procedural programming (Noran, 2000).

According to acquire.com (2005), an expert system is a computer program that
provides expert advice (decisions, recommendations or solutions) as if a real
person had been consulted. These systems capture and deliver knowledge that is
not easily represented using traditional computing approaches. They can retain
the knowledge and experience of anyone in an organization (including people
who are retiring), pre-process information to increase an expert's productivity, or
allow someone with less training to perform functions at a higher level. Expert
systems can be used to gain access to expertise immediately, around the clock,

by many people at the same time.

In addition to the nature of the task that expert systems are suited for, the actual
structure or architecture of expert systems differs from traditional software. An
expert system is composed of two ihdepende:nt parts which are an inference
engine and a knowledge base. The inference engine is the control structure of the

program that implements the knowledge represented in the knowledge base. The



knowledge base is where the real power of the expert system resides: the coded
pool of rules, insights and knowledge that the person doing that task brings to
bear on it. This two part structure results in two important features of expert
systems:

a) It allows the system to be modified, updated and expanded more readily
than traditional programs making it easier to keep the system current with
changes in the field, or with changes in users' requirements, and

b) 1t allows the system to provide an explanation of the reasoning behind it’s
conclusions which is necessary to provide the credibility and confidence

that people require before routinely accepting it's advice.

Figure 2.1 below the concept of a knowledge-based expert system (Giarratano &
Riley, 2005). The expert system receives facts from the user and provides
expertise in return. The main components of the expert system (invisible from
the outside) are the knowledge base and the inference engine. The inference
engine may infer conclusions (solutions) from the knowledge base, based on the

facts supplied by the user.

Facts Knowledge Base

User

Inference Engine

Expertise

Expert System

Figure 2.1: Basic Function of an Expert System

Engelmore & Feigenbaum (1993), stated that an expert system consists primarily

of a knowledge base and an inference engine, and a couple of other features
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worth mentioning: reasoning with uncertainty, and explanation of the line of
reasoning. To deal with uncertain knowledge, a rule may have associated with it
as a confidence factor or a weight. The set of methods for using uncertain
knowledge in combination with uncertain data in the reasoning process is called
reasoning with uncertainty. Because an expert system uses uncertain or heuristic
knowledge (as we humans do) its credibility is often in question (as is the case
with humans). When an answer to a problem is questionable, they tend to want to
know the rationale. If the rationale seems plausible, they tend to believe the
answer. So it is with expert systems. Most expert systems have the ability to
answer questions of the form: "Why is the answer X?" Explanations can be

generated by tracing the line of reasoning used by the inference engine.

2.2.2 Expert Systems Applications

According to acquire.com (2005), in operation, expert systems can fill a number

of functions such as in Table 2.1 below:

Table 2.1: The Functions of Expert Systems

as a librarian Helping people find, organize and interpret information required to
carry out a task;

as an advisor Embodying and sharing specialized expertise needed by others;
as an instructor | Helping others to learn a task;

as an assistant Taking care of routine tasks to free up time for more interesting and
demanding aspects of the work.

Durkin (1998) has categorized applications of expert systems by problem areas
and problem-solving paradigms. The examples of the problem areas are shown

in Table 2.2 and Table 2.3 shows the eleven (11) examples of problem-solving

paradigms.
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Table 2.2: Major Application Areas of Expert Systems

Agriculture Business Chemistry Communications
Computer Education Electronics Engineering
Systems
Environment | Geology Image Processing Information
Management
Law Manufacturing Mathematics Medicine
Meteorology | Military Mining Power Systems
Science Space Technology Transportation
Table 2.3: Types of Problem Solved by Expert Systems
Problem-Seolving Description
Paradigm
Control Governing system behaviour to meet specifications
Design Configuring objects under constraint
Diagnosis Inferring system malfunctions from observables
Instruction Diagnosing, debugging, and repairing student behaviour
Interpretation Inferring situation description from data
Monitoring Comparing observations 1o expectations
Planning Designing actions
Prediction Inferring likely consequences of given situations
Prescription Recommending solution to system malfunction
Selection Identifying best choice from a list of possibilities
Simulation Modelling the interaction between systems components

Based on Table 2.1 this project functions as ar advisor and based on Table 2.2,

the focus area is Education. The problem-solving paradigm that has been used

for this project is Selection as shown in Table 2.3.

Selection systems identify the best choice from a list of possibilities. It work
from problem specifications defined by the user and attempt to find a solution
that most closely matches these applications. These systems usually employ an

inexact reasoning technique or a matching evaluation function when forming

their selections (Durkin (1998).
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2.2.3 Expert System versus Computer-based Advising Methods

According to expertise2go.com (2005), expert systems are often more effective

than other computer-based advising methods because they are:

a)

b)

¢)

d)

Goal oriented

Expert systems deliver answers to very specific questions that represent the
goals of the interview: it is not focused on abstract or theoretical

information.

Efficient
Requests for new information are based on user earlier responses -- user do

not waste time providing irrelevant input.

Adaptive
If user does not know the answers to all of the questions, alternate paths
through the knowledge base might allow deduction of sufficient facts to

provide useful advice.

Able to deal with uncertainty
Expert systems can process user uncertain responses and, by combining
several pieces of uncertain information, may still be able to make strong

recommendations.

Able to explain their information requests and suggestions
Justification for each question that user asked along with a detailed

explanation of the reasoning that led to any recommendations is available as
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user work. User gets to see how the expert system used rules from its

knowledge base to convert their input into advice.

2.3 Web-based Expert Systems

According to expertise2go.com (2005), web-based expert systems deliver advice

online to support product selection and other decisions.

In recent study of an intelligent dialogue for online rule based expert systems
(Mertens, Rosu & Erdani, 2004), it describes a concept for creating free configurable,
intelligent behaving web dialogues for rule based expert systems. Free configurable is
meant to indicate, that the dialogue module developed with this concept is domain
independent and being configurable without needing means of programming.
Intelligence means that it in spite of this independency, it can behave in accordance to
expert system’s knowledge and the received user inputs. As dialogue and reasoning
engine only communicate by exchanging facts, it can be used with any expert shell or
reasoning tool that can be adapted to provide simple knowledge interchange
functions. The dialogue itself can be realized in any language that supports server-

sided dynamic creation of HTML pages.

This concept has been successfully implemented within a knowledge based online
student consultation system, realized with Active Server Pages, a mySQL database
and a self-written reasoning engine. Being part of this system, the interview dialogue
has proved its power to be quickly configurable to provide any needed dialogue

elements. The actual quality of the dialogue naturally depends on the amount and
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quality of the knowledge — the interview can only be as intelligent as the facts and

rules that control it.

2.4 Holland J. Theory
Holland’s typological theory (Holland, 1997) specifies a theoretical connection
between personality and environment that makes it possible to use the same RIASEC
classification system for both persons and fields of study or occupations. Many
inventories and career assessment tools use the typology to enable individuals to
categorize their interests and personal characteristics in terms of combinations of the

six types: Realistic, Investigative, Artistic, Social, Enterprising, or Conventional.

These six types are briefly defined in Table 2.4 below.

Table 2.4: The Summary of Holland Types
Type Examples of Typical Traits
Occupations/Fields

Realistic computer engineering, mechanical and athletic abilities, likes to work
forestry, surveyor, outdoors and with tools and machines, and
poultry science, and might be described as conforming, frank, hard-
farmer headed, honest, humble, materialistic, natural,

normal, persistent, practical, shy, and thrifty

Investigative | biology, chemist, math and science abilities, and likes to work
physicist, geologist, alone and to solve problems; might be described
anthropologist, as analytical, complex, critical, curious,
laboratory assistant, and | independent, intellectual, introverted,
medical technician pessimistic, precise, and rational

Artistic composer, musician, artistic skills, enjoys creating original work, and
stage director, dancer, has a good imagination; may be described as
interior decorator, actor, | complicated, disorderly, emotional, idealistic,
and writer imaginative, impulsive, independent,

introspective, nonconforming, and oniginal

Social teacher, speech therapist, | likes to help, teach, and counsel people, and
religious worker, may be described as cooperative, friendly,
counsellor, clinical generous, helpful, idealistic, kind, responsible,
psychologist, and nurse | sympathetic, tactful, understanding, and warm

Enterprising | buyer, sports promoter, | leadership and public speaking abilities, is
television producer, interested in money and politics, and likes to
business executive, influence people; described as acquisitive,
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salesperson, travel agent, | agreeable, ambitious, attention getting,
supervisor, and manager | domineering, energetic, extroverted, impulsive,
optimistic, self-confident, and sociable
Conventional | bookkeeper, financial clerical and math abilities, likes to work indoors

analyst, banker, tax and to organize things; described as conforming,
expert, and medical careful, efficient, obedient, orderly, persistent,
laboratory assistant practical, thrifty, and unimaginative

According to RIASEC theory, if a person and an environment have the same or
similar codes, for example, Investigative person in an Investigative environment, then
the person will likely be satisfied and persist in that environment (Holland, 1997).
This satisfaction will result from individuals being able to express their personality in
an environment that is supportive and includes other persons who have the same or
similar personality traits. It should be noted that neither people nor environments are
exclusively one type but rather combinations of all six types. Their dominant type is

an approximation of an ideal, modal type.

The profile of the six types can be described in terms of the degree of differentiation
(flat or uneven profile), consistency (level of similarity of interests or characteristics
on the RIASEC hexagon for the first two letters of a three-letter Holland code), or
identity (stability characteristics of the type). The John Holland’s hexagon is shown in

Figure 2.2 below (FSU Career Center, 2001).

16




REALISTIC INVESTIGATIVE
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People with social
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tike to be influential; and helpin%’others

interested in politics solve &r:b ms;

and economics; like likes ling

to deal with peo with people
and ideas rather rather than
than things. things.
ENTERPRISING SOCIAL

Figure 2.2: John Holland’s Hexagon of Personality Types

Each of these factors moderates predictions about the behaviour related to the
congruence level between a person and an environment. Persons and environments
are typically described proportionally in terms of the most highly weighted three of

the six Holland types, for example, Lawyer, ESI; Accounting, CEI (Reardon, 2004).

If we choose E then S and then I, we would most resemble the Enterprising type,
somewhat less resemble the Social type, and resemble the Investigative type even
less. The types that are not in our code are the types we resemble least of all. Most

people, and most jobs, are some combination of two or three of the Holland interest

areas (MU Career Center, 2005).

The research of Reardon (2004) in holland’s theory and implications for academic

advising and career counselling stated that academic advising is more narrowly
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focused on college and university students and life/career decision making related to
curricular and co-curricular activities. Career counselling is a broader, more
comprehensive term not limited to educational settings. However, both functions
involve a process of individual or small group interventions to help persons use
information to make educational and occupational decisions that are consistent with
their personal goals, values, interests, and skills. He believes the theory that informs
career counselling, such as John Holland’s RIASEC theory, can also inform academic
advising. The article examined Holland’s RIASEC person-environment interaction
theory as a practical basis for academic advising and career counselling services in
colleges and universities. The major assumptions of Holland theory were supported
and new information related to the development of student’s interests and abilities and
academic departmental socialization in relation to Holland’s RIASEC types was
provided. The report also concluded with a description of possible academic advising
and career counselling interventions along with other applications that are base on
Holland’s theory. A theory-based model for academic advising and counselling was

presented.

2.5 Previous Research Works Related to Advising System

In recent years, several automated advising systerns have been developed. These
systems have been developed for both undergraduate and post-graduate education and
have wide varieties of functionality. Below are several applications in advising

system.

Student Advisement by Grupe (2002), is a web- based expert system for selection of

an academic major for high school students and college freshmen who are secking a
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potential major. Academic advisement is unevenly provided in many high schools
and colleges and it appears to be an appropriate domain for an expert system. The on-
demand consultation gathers information about a student’s grades, interests, test

scores, interest and aptitudes. It assesses student qualifications for a variety of majors.

The author developed an expert system that, after an assessment of a student’s
capabilities, informs and recommends the six best majors for them and provides
further information sources about the major. The system was originally written using
Visual Basic, but it has since been re-implemented as a web-based application at the
site www.mymajors.com. It concludes with recommendations from 60 majors. The
system is used by students without the involvement of system developers. Only an
elementary knowledge of how to use a computer keyboard and mouse is necessary.
Help screens are available throughout the advising session to provide students with

instructions in the entry of responses, as well as in the interpretation of conclusions.

Students report that they enjoyed using the program, that it appeared to communicate
with them in a natural manner, and that the techniques for obtaining their responses
seem appropriate and realistic. The recommendations often duplicated choices
already made by students, matched recommendations by counsellors, and paralleled

suggestions from aptitude tests.

This program also has the limitations such as it has not been validated with
psychological assessment instruments. It is an expert system that represents the
heuristics of selected advisors and career counsellors. It provides responses whether

or not the student has taken the batteries of aptitude tests that may be available. It
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should be pointed out that the author has communicated with several authorities on
academic advisement and has been told that there are no studies extant that examine
the recommendations of humans for consistency or "validity." Thus, while some
studies evaluating the degree of consistency of the program with actual advisors is
being considered, there is no guarantee, that given the same input data, two or more
advisors would agree on the curriculum a student should consider. Another limitation
of the system is that it may suggest a major that the student does not fully understand.
A recommendation to consider sociology, for example, may hold no meaning for a
student who has not yet had the opportunity to take a sociology course. The student
can retrieve this information if they choose to do so, however. Similarly, students may
have a naive view of what some majors involve. There needs to be follow-up advising
to assist the student in evaluating the recommendation clearly. The final expert system

could initiate this learning process.

Although the system was developed to assist high school seniors in selecting a major,
it could also be adapted to students who have already been admitted to and who have
had experience with college-level course work. The system works effectively now. It
can be extended in breadth by adding majors, and it can be extended in depth by
refining some of the conclusions and by meeting the unique needs of other
institutions. For instance, it could include the rules needed to recommend eligibility
for honours courses, the need to take remedial work, the correct English or
mathematics course, and so on, as long as there are rules to follow in making these
recommendations. This paper also describes an expert system designed to improve

the ability of colleges and universities to offer student advising. The system provides
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a basis for designing other advising systems and for conducting research on the role

of computer-based systems in major counselling.

According to Noran (2000), his study about a Course Advisor Expert System to
support the planned Conversion Course within Griffith University that increasing
need for highly qualified IT personnel in Australia and abroad is currently being met
in two ways which are (a) new students enrolling in undergraduate IT courses and (b)
Existing graduates, notably engineers from other fields, enrolling in IT Masters
courses and PhDs. Up until now, there have been difficulties in accepting enrolments
from the second category of people, mainly because of their lack of IT background.
But the primary reason for them wanting to undertake a postgraduate course in IT is
the lack of IT skills. Unfortunately, very often this leads to a deadlock in their career.
One way to solve this dilemma is a conversion course and it is not a new concept.
Many Universities have already implemented such courses, most notably Griffith
University, Gold Coast campus. Since the conversion course is designed for non-IT
background people, the main obstruction in their acceptance in a postgraduate course
is eliminated. The expert system users will be prospective postgraduate students and
also lectures, tutors or people that seeking advice on how the subjects may work

together within the Conversion Course (or any other course for that matter).

This expert system is based on a range of existing but enhanced concepts, which will

make the subject selection and education processes more flexible and effective for the

postgraduate students. These concepts are;
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a) Modularity of subjects. Presently, each subject already has a certain structure
attached to it, as envisaged by the subject convenor. Using this structure, it can
consider the subject as being composed of several modules;

b) Prerequisites and outcomes of the subject modules. These concepts already exist,
albeit applied only to the subject as a whole. Still it is possible (within a
reasonable amount of effort) to group prerequisites and outcomes for each module
composing a subject;

¢) Credit for previous studies. Applied to modules within a subject (rather than a
subject as a whole), it will allow a student to satisfy a prerequisite for and enrol in

a particular module without having to enrol in the whole subject.

This study is a knowledge-based system that contains facts and rules referring to the
partial / complete prerequisites and outcomes of the subjects offered in the School of
Computing and Information Technology in Griffith University. Other supplementary
information is provided, such as semester, credit points, parent subject, etc. This
expert system is in Java applet within a Web page. However, there are two (2) options
to run the programs; as a Java application using Java Virtual Machine which is faster
to load. Another way for user to run the application is by using a host web page and
web browser to run the applet. The Java implementation of CLIPS is called JESS
(Java Expert System Shell) as inference engine. This expert system will load and start
the rule base, and the consultation process will begin. Currently the program is
available as an applet installed within a host page at the address

http://www.cit.gu.edu.au~noran/CCourse.htm.
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Course Inventory Expert System is a logical representation of the decision rules for
classifying undergraduate courses, which have been converted to a step-by-step
process (Ohio Board of Regent, 1999). The Course Inventory Expert System utilizes
a series of decision trees to guide users (i.e., institutional and Regents staff) through
the decision-making process. The goal is to achieve consistent treatment of all

undergraduate courses across the system based on existing decision rules and policies.

There are four (4) stages in the Course Inventory Expert System. Each stage is

designed to narrow the universe of courses under consideration. This "process of

elimination" forms the basis for achieving consistent assignments of courses to
subject codes and levels among institutions.

a) Stage One--courses for which credit is not awarded, courses specifically identified
for funding at particular levels, developmental courses, and Transfer Module
courses (for technical colleges only).

b) Stage Two--courses required for technical degree programs.

¢) Stage Three--courses to which general decision rules apply regardless of field of
study, including capstone courses, General Education Requirements, personal
enrichment or general interest courses, survey courses, student teaching course,
teaching methods courses, calculus-based courses, skill/medium courses, first-
year introductory courses, and courses for non-majors only.

d) Stage Four--courses to which "discipline-specific" decision rules apply.

The study of Stand-Alone PC-Based Advising Aid for Students (Hagler, 1995),
shows a modest approach to utilizing computers to make the advising process more

productive, and pleasant, for both faculty and students. The advising software, which
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features a graphical user interface, allows students to request only courses for which
they have appropriate prerequisites, corequisites and standing. The software is
designed for straightforward modification, without programming to accommodate

addition or deletion of courses, prerequisites, corequisites and rules.

These systems exploit artificial intelligence, expert systems or knowledge-based
systems to provide some of the functions of a faculty advisor to students. Several of
them provide students with a prioritized list of suggested courses and check
prerequisites and sequencing. Most of them run on mainframes and have access to
databases that contain student records. This environment makes them potentially
extremely powerful and, in addition, offers the possibility of making advice available

to students when advisors may not be readily available.

The program also offers rule-based advice to students regarding special circumstances
that it spots. The software automatically takes into account differences in advisement
made necessary because, during the spring advisement and scheduling period,
students may request courses for both fall and summer terms. A student requests
courses by submitting a printout of the file to the department for approval. The
printout uses highlighting to let advisors see at a glance that individual entries have
been checked by the software. An advisor can approve the requested courses simply
by signing the sheet and leaving it at the departmental office for the student. An
advisor who wishes to talk with the student, for any reason, before approving a
selection of courses simply writes a note ‘on the printout before returning it to the

student.
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In recent study of an automated advising system for course selection and scheduling
(Siegfried et. al, 2002), it is stated that less than three quarter of freshmen at four-year
institutions return for a second year; the percentage is even lower for students at two-
year institutions. While the causes for such attrition are complex, inaccurate advising
is clearly a contributing factor. The first author developed an expert system for
advising freshmen several years ago that did not address scheduling, an important
factor in advising students. In this updated version of the program, the issue of
scheduling is addressed and the re-engineered system is specified. The authors
described two versions, built to meet the advising criteria of two different
undergraduate institutions as well as discussing the design of a general model that can

be customized for the needs of other schools.

FROSH was developed as a tool that could be used as an automated consultant or as a
training tool for freshman advisors. FROSH was written using the expert system
development tool VP-Expert and helped the freshman advisor select a set of courses
for the first-semester freshman. It first determined the maximum number of courses
that a student should take, and then chose the appropriate composition and math
classes for the student. After determining the student’s choice of major, it selected the
appropriate beginning course in that major for the student (or advised the student to
wait until certain prerequisites were taken) and then helped the student choose

additional courses until his or her program was complete.

The process of advising incoming freshmen has many similarities regardless of the
college or university. There are certain basic decisions that are made either by

freshmen or their advisors. These include:
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a) The number of credits or courses that the incoming freshman will take in the first
semester.

b) The courses that the student will take as part of the common curriculum taken by
all incoming freshmen.

¢) The courses that the student will take to begin a major field of study.

d) The other courses that fill the remainder of the student’s course load.

The first author’s experience in advising students at Saint Peter’s College and
subsequently at Adelphi University provided an interesting contrast. At Saint Peter’s
College, virtually all courses are three credits, with an extremely small number of
four-credit and one credit courses. While most courses at Adelphi University are three
credits, there are a significant number of courses that are one, two and three credits
that might be taken by the typical incoming freshman. While it made sense to count
courses for Saint Peter’s freshmen, this does not work in the Adelphi model where it
is essential to count credits. While both schools require all incoming freshmen to take
a composition and orientation seminar, Saint Peter’s requires a math course and
Adelphi requires a Freshman Seminar whose subject varies section to section. At
Saint Peter’s the Orientation Seminar was non credit; at Adelphi, it is a one-credit

course that runs for half the semester.

FROSH version 2 was written in Visual BASIC for three reasons: it made it easier to
create an interface that was graphical and therefore easier to use; Visual BASIC's
popularity makes it easier for other schools to modify FROSH for their own use; and
it uses databases written in Microsoft Access, which simplifies the development

process.
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The basic algorithm for Adelphi University and Saint Peter’s College:

a) Make sure that all necessary data was entered. If not, display the appropriate error
message.

b) Determine the maximum number of credits/courses that the student may take.

¢) Determine the general freshman courses to be taken by the student.

d) Determine the courses that the student should take for the chosen major.

e) Allow the student or advisor to choose sections for these courses.

f Allow the student or advisor to choose other courses with which to complete the
schedule.

g) Make sure that there are no time conflicts and that the student is not taking

multiple sections of the same course.

The current version of FROSH was hard-coded, for example, the advising actions
appear as Visual BASIC procedures and there are two distinctly different versions of
the program, one for each of the two schools. This was done to verify that the
advising done by FROSH is comparable to that which is done by experienced
advisors at both schools. While this design approach made it easy to ensure that both
versions are accurate in advising students, it makes the customizing of FROSH for
other schools more difficult. The next step is to create a “general framework™ for
FROSH that is easily customized for other schools. This will be done by the use of
database tables where feasible and by different versions of code “commented-out”,

where the person customizing the code chooses the version to “de-commented.”
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According to Patel et. al (2004), to improve retention rates, motivate students to
complete their undergraduate degrees and enhance the success of students in the
science, technology, engineering and mathematics related programs (STEM), they
propose and develop InVEStA- Interactive Virtual Expert system for Advising. The
main purpose of this system is to assist undergraduate students and their advisors in
providing timely, accurate and conflict-free schedules. The proposed system is based
on Java and object-relational database technologies and consists of the Database
Layer, Transaction Layer, Scheduler and the web-based Front-End. They use an
open-source Database Management System (DBMS) to accomplish easy portability
and deployment of this system. The Transaction Layer serves as a “switch board” that
transmits requests and data back and forth to other system components and provides
multi-user capabilities. The Scheduler provides non-conflicting class schedules based
on student’s major curriculum, preferences, prerequisites requirements and class
availability/enrolment. The front-end serves the purpose to provide the client’s
(students and/or advisors) interface. In this paper they discuss the structure and
functionality of the system with particular emphasis on database design and specifies

of the scheduling algorithm.

InVEStA can resolve many advising dilemma that students and advisors face, such
as: the number of credits a student needs to graduate; the courses that may be taken
for a particular curriculum instance; substitution of a course by another course;
fulfilment of prerequisites for the chosen course; the schedule that best fits student’s
preferences; what-if scenarios (e.g. if student changes major, how many courses can
be applied towards the new major requirements). The proposed system allows the

faculty advisor to resolve various requirements with little effort while ensuring the
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consistent advising across multiple advisers. Its modular open-source database-driven
structure permits flexibility and versatility while providing enough performance to
accomplish highly-concurrent multi-user environment. In addition to being stand-
alone, InVEStA can be integrated with a university database system using
standardized database connectivity. Once fully deployed, InVEStA will be used to

assist in advising students at Dewalare State University.

According to Bansal et. al (2003), one of the most difficult tasks that many university
students and advisors face every semester is the process of student advising. From a
student’s perspective, the task of deciding what courses to take and when to take them
is a process that is both tedious and time consuming. Duties such as designing a
degree plan and creating a schedule each semester is a long and complex process that
requires an understanding of all the policies and regulations within the university. As
the education process evolves, it becomes more complex in its structure. With the
increase in special rules, exceptions, and prerequisites used in university today, it is no
wonder why more universities are investing in software that centralizes and simplifies

the enrolment and advising process. Thus, the KRAK Virtual Advisor was born.

This system is designed to help with the advising process. The KRAK virtual advisor
is a web-based support system to be used by both students and advisors. Its function is
to assist its users in the various advising tasks that occur during the registration and
degree planning processes. Virtual Advisor provides an interactive site in which users
are able to gather and organize information collected throughout a student’s college
career. Students who interact with the system have the ability to play a more vital role

as a mentor to students rather than being bogged down with endless loads of
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paperwork. Its main features include: Degree Planning, Semester Scheduling, and the
retrieval of general course, faculty, and university information. It uses a combination
of HTML, VB scripts, and JAVA applets to create an interactive platform. The three
main modules implemented with the Virtual Advisor are the Preliminary Analysis
Module, the University Retrieval Module, and the Administrative Specification

Module. Each module is structured using two different coding approaches and

organization perspectives.

In 1997, Abg. Jawawi compared the student advisor systems with Al technology and
other technology. Most of the student advisor with Al technology can suggest the
courses to be taken by students, generate one term schedule based on student’s
availability, recommend on the best courses for student based on interest and
progress, and suggest available courses and faculty. It differs with the student advisor
system that was developed using other technology; it normally can suggest all the
remaining courses that offered in their faculty or university. The study used the
knowledge based system in solving student course advising problem such as to advise
student to select the right course that involves first year student, second year direct
entry student and final year direct entry student; advise on change course for student
already began their course but decided to change their course and also provides
information to students who have problem in particular units; advise to select the

electives subjects for final year students.

The Student Course Advising System (SCAS) is developed using object-oriented

C++. Knowledge behaviour was produced where the ‘expert’ and ‘knowledge’ is
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stored separately from the inference engine. Object-oriented programming technique

was found to enhance the development of the system.

According to Roa et. al (1987), ADVISOR is a small expert system that provides
academic advisement for a Brockport Math/Computer Science major. The college
rules are coded as a rule base of if-then rules. The system answers questions in simple
English, produces a course schedule for future semesters and prints a student

transcript. The language of implementation is LISP.

Based on personal experience of one of the authors as a college teacher and an
advisor for the past five years suggest that many students have similar questions. The
advisor usually spends considerable time with the advisee explaining the college
regulations, major requirements. Although these details can be found in the college
handbook, many times the students are not aware of them. Thus the advisement can
be a very time consuming process (especially if you have 50 students to advise). This
implies the need for the automation of some parts of the advisement process. The idea
is to make the automated advisor available to all the students so that they can get
answers to routine questions and even get a printed advisement form. The student can
then meet with the human advisor for further consultation. This, hopefully, will save

some time for the human advisor.

ADVISOR is both a database system and an Expert System in the sense that, it stores
structured knowledge about each student in an individual permanent file and the

unstructured knowledge about college regulations in the form of if-then rules. In a

typical session, the user enters the identification and proceeds to enter any new
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information. The system then is ready for use. An ideal situation would be for the
ADVISOR to link up directly with the Data Processing computer and obtain all the
student information. However, this has not been attempted. The main menu offers the
user the following options; Enter New Information, Ask questions, Print Course

Schedule and Print Transcript

A summary of these systems that have been discussed above their functionalities is

illustrated in Table 2.5. From these works, it was found that the student advising

domain is amenable to knowledge-based system method.

Table 2.5: Published Student Advisor Systems with Al Technology
Project Name Student Advisement | Stand-Alone PC- Course Advisor
(Grupe, 2002) Based Advising Aid | Expert System
for Students (Noran, 2000)
(Hagler, 1995)
Academic St. John Fisher Texas Tech Griffith University
Institution College. University
Department - Electrical
Engineering
Student Status High school, College | Undergraduate Postgraduate
freshmen
Language Used Visual Basic Java, CLIPS and
Prolog
Main Functions - Gather information | - Allows students - Check and match
(grades, interest, test | request only courses | prerequisites or an
scores, interest and that they have outcomes subject
aptitudes) from appropriate with degree
students prerequisites, co requirements
- Recommends 6 requisites and -Suggest the course
majors from among | Standing that need to take for
60 majors - offers rule-based the students
- Provides advice
information sources
about the major ;
Checks Required | Yes Yes Yes
Course?
Suggest Course to | Yes No Yes
Take
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Course Inventory | InVEStA- Interactive | KRAK: Knowledge- | System:

Expert System Virtual Expert system | based Resource Undergraduate

(Ohio Board of for Advising Advising Kit Computing Advise

Regents, 1994) (Patel et. al , 2004) (Bansal et. al, 2003) | System (SCAS)
(Abg.Jawawi, D. N,
1997)

Ohio State Dewalare State Texas Christian Sheffield Hallam

University University University University

- - - School of Computing

Undergraduate Undergraduate Undergraduate Undergraduate

Prolog Java Server Pages HTML, VB Scripts, | C++

(JSP) Java applets

- assigning -recommend courses | -advising tasks that - advise student to

undergraduate that may be taken; occur during the select the right course

courses to subsidy | _gubstitution of a registration and (1% year, 2™ year and

levels course by another degree planning. 3" year)

L1- courses for course; - generate and - advise on change
which creditis not | _ fylfilment of provide degree course for student
awarded prerequisites for the planning, semester already began to new
L2 — courses chosen course; scheduling, and the | course
required technical | _ generate the retrieval of general | _ advise to select the
programs schedule that best fits | SCUre, BIVE faculty, | electives subjects for
L3 — courses in student’s preferences and university final year student

information
field of study )
LA4- courses which -be guidance to
discipline-specific students in taking

courses during their

college carcer.
Yes Yes Yes Yes
Yes Yes Yes Yes
An Automated Manbhattanville ADVISOR- An A Course Advisor
Advising System | College Expert Expert System for (Crooke, 1993)
for Course Academic Advisor student Advisement
Selection and (Kiernan et. al, 1985) | (Roaet. al, 1987)
Scheduling
(Siegfried et. al,
2003)
Saint Peter’s Manhattanville State University Univ. of Massouri -
College College College, Brockport Columbia
& Adelphi
University
Mathematics and | Art ' Mathematics and Industrial
Computer Science Computer Science Engineering
Freshmen Undergraduate Undergraduate Undergraduate
ES tool (VP- Expert System Shell | LISP Expert System Shell
Expert)
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- set of courses for | -advisor on courses to | - answering questions | Check degree
the 1% semester be taken to satisfya | expressed in requirement
freshmen stude.nt’ major simple English Suggest on the best
- determined requirement - printing an courses for student
maximum number individualized course | based on interest and
;)fg)kurses student schedule for the next | PTOB™>

0 N € h few semesters

- chose the .

. - printing the student

appropriate pnn » Iﬁ

composition and )

match classes for

the student

Yes N/A Yes Yes

Yes Yes Yes Yes
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CHAPTER3
CURRENT SITUATION

In this chapter, an overview of the current system that applied in KUTPM that can
determines the student’s personality types which can be guidance to their career paths
were briefly described. Discussion on some of the aspect in decision making process is

also presented.

3.1 Introduction
The system used in KUTPM to determine the personality types for each student is

traditional based. Each student need to fill in the form when they asked or needed a

consultation on an academic programme. Table 3.1 shows the form of Career Self

Assessment provided by KUTPM.
Table 3.1: KUTPM Career Self Assessment
REALISTIC R Total =
Are You: “Can You Like To:
Practical Fix electrical things Tinker with
~mechanics
Athletic Solve mechanical Work outdoors
problems

Straight forward Pitch a tent Be physically active
Mechanically inclined Play a sport Use your hands
A nature lover Read a blueprint Build things
Operate tools and Work on cars
machinery
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INVESTIGATIVE
Are You:
Inquisitive
Analytical
Scientific

‘Observant
Precise

Operate tools and
-machinery

ARTISTIC
Are You:

Creative
Intuitive

Imaginative

Innovative
An individualist

SOCIAL

Are You:
Friendly
Helpful

Idealistic

Can You:

; Can You:

‘Think abstractly

i Solve math problems

Understand physical
theories

Do complex
. calculations

Use a microscope

"Work on cars

' Analyze data

- Sketch, draw, paint

Play a musical
instrument

Write stories, poetry,
music, sing, act,
dance

Design fashions or
interiors

Can You:

Teach/train others

Express yourself

clearly

Lead a group
discussion

I Total=

Like To:
Explore ideas

‘Use computers

Work independently

| Perform lab
- experiments

Read scientific or

‘technical magazines

A Totél=

- Like To:

- Attend concerts,

theatres, art exhibits ;

Read fiction, plays,

poetry

‘Work on crafts

Take photographs

Express yourself

.creatively

S Total =

Like To:

Work in groups
Help people with

~problems

Participate in
meetings
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Insightful
Outgoing

‘Understanding

ENTERPRISING

| Are You:

Self-confident
Assertive
Sociable
Persuasive
Enthusiastié
Energetic

CONVENTIONAL

Are You:

Well groomed

Accurate

Numerically inclined

Methodical
Conscientious

Efficient

Can You:

Can You:

‘Mediate disputes
Plan and supervise an
“activity

Cooperate well with
~others

Initiate projects
‘Convince people to
“do things your way

Sell things or promote

ideas

Give talks or speeches

' Organize activities

and events

‘Lead a group

Work well within a

system

Do a lot of paper

work in a short time

Keep accurate records

Use a computer
terminal

Write effective
business letters

‘Do volunteer
' service

Work with young
 people
Play team sports

E Total=

‘Like To:

Make decisions

affecting others

‘Be elected to office

'Win a leadership or
' sales award

Start your own

political campaign

‘Meet important
people

C Total=

Like To:

Follow clearly
defined procedures

Use data processing
equipment

Work with numbers

Type or take
shorthand

‘Be responsible for

details
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After answering all the questions in the given form, they need to calculate the sum for
each types of their personality group manually. The result will be used to verify the

types of student’s personality.

3.2 Current Traditional Based in Choosing Academic Programme

Figure 3.1 shows the current traditional method for student to choose an academic
programme at KUTPM. Normally student will try to get advice from parents,
teachers/lecturers and friends to select the suitable academic programme for them.
Students also use their qualification and interest to choose an academic programme.
The problems arise when they did not decide very well. Some of the students follow
their friends influence without thinking their ability and capability to studying in
certain academic programmes. As solution, ESSAP can give a better solution for all
the problems that arise to replace the traditional method in choosing the suitable

academic programme at KUTPM.

Qualification
Academic
_ N Programme
- Interest

Lecturer/teacher

T

Friends

Figure 3.1: Current Traditional Based for Student to Choose an Academic Programme
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3.3 Summary

In summary, there is promising work towards relating expert system. The ability of
expert system in selection of academic programme was derived provides a powerful
tool for decision making process. Further discussion of the design can be found in

Chapter 4.
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CHAPTER 4
METHODOLOGY

This chapter provides the methodology in Expert System for Selection of Academic
Programme (ESSAP) development. The development consists of several steps namely
planning, knowledge definition, knowledge design, code and checkout, knowledge

verification, and system evaluation.

4.1 Introduction
Methodology followed in this study is adapted from Linear Model (Giarratano &
Riley, 2005) which is a life cycle model that has been successfully used in a number

of expert systems projects. The Linear Model is illustrated in Figure 4.1 below.

Knowledge Design Product
Baseline Baseline Baseline
' Ll . Knowledge
Knowledge Definition Knowledge Design validation
. Code & System
Planning isiti ;
x3°“f°i f‘i?"s'.-'s“}? Definition | Detailed Checkout § Formal Test Evaluation |
ent. nalys Design Test Analysis
Selection Extraction
|
Knowledge Preliminary Knowledge Test Test Final
Work Plan Review Data System Readiness Audit Review
I Review Design Review Review

E Review
R
Figure 4.1: The Linear Model of Expert System Development Life Cycle

The tasks involved in Expert System for Selection of Academic Programme (ESSAP)
system are:

a) Planning

b) Knowledge Definition
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¢) Knowledge Design
d) Code and Checkout
e) Knowledge Verification

f)  System Evaluation

4.1.1 Planning

The purpose of the Planning Stage is to produce a formal work plan for the
ESSAP system development. The work plan is a set of documentations that will
be used to guide and evaluate development. The tasks that involve in this stage
are:
a) Feasibility assessment
Determine if it is worthwhile to build the ESSAP for students of SISE at
KUTPM to solve the problem or to recommend in selection of academic
programme that suitable for the students.
b) Resource management
Assess the multiple experts that will be involved in this project. Identify the
suitable programming languages for ESSAP which is a web-based expert
system.
¢) Schedules
Develop the Gantt chart to specify the starting and delivery dates of tasks in

the stages of ESSAP system (Refer Appendix A).

4.12 Knowledge Definition

The objective of knowledge definition is to define the knowledge requirements

of ESSAP system. It consists of two main tasks:

41



a) Knowledge source identification and selection
Identify the experts that suitable for ESSAP, which are Puan Norizah Ismail
(Head of Counselling and Communication) and Assoc. Prof. Md Gapar B.
Md Johar (Dean of SISE). Besides that, knowledge sources are from books,

journal, interviews and the Internet.

b) Knowledge acquisition, analysis and extraction
In this stage, the knowledge will be acquired, organized and analyzed to
gather the body of knowledge on the problem of interest that can be
encoded into the expert system. The most common knowledge elicitation
techniques in this process that had been used today in designing the expert
system is the interview method. For this project, the interview session is
with one of the expert that had an experience in handling the academic
programme and student advising cases, Mrs. Norizah Bt Ismail. The
interview session was about the current student advising process itself,
which includes the regulation of student admission, methods to consult the
student career choices, how to choose the right academic programme for
student, potential to develop an expert system in academic advising and the
future of academic advising in KUTPM. Another interview session was
with Assoc. Prof. Md. Gapar on the specific characteristics personality and

interest for each academic programme that offered by SISE.

4.1.3 Knowledge Design

The objective of this stage is to produce the detailed design for ESSAP. There

are two (2) main tasks which are:
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a) Knowledge definition
Specifies how knowledge will be represented, such as rules, frames, or
logic. For this phase, the interview transcript is reviewed in order to get the
key pieces of knowledge. From that transcript also, the concepts, objects,

rules and heuristics is identified.

i) Production Rule
To make the interpretation of the knowledge become clearer, all the
knowledge is converted into production rules. This is because the
production rules can describe how to solve the problem by representing
the rules in the form of condition action pairs. Table 4.1 below is the

examples of rules in ESSAP system.

Table 4.1: Examples of Rules

IF you are good at repairing or making new things
THEN you are practical person

IF you are physically strong and good at sport
THEN you are athletic person

Each of the rules has their own Certainty Factor (CF). CF is an alternative
to probability theory, which relies on defining judgemental measures of
belief rather than adhering to strict probabilities estimates. The differences
between each answer are based on the CF value and CF terms. Rules for
Personality Test questions are based on Holland J. Theory (100 rules) and
rules for academic programme is based on KUTPM admission
requirements (21 rules). The full documentation of production rules is

attached in Appendix A.
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ii) Semantic Network
Semantic network is a method of knowledge representation using graph
made up of nodes and areas where the nodes represent objects and the
arcs the relationships between the object (Durkin, 1994). The following

Figure 4.2 is a semantic network of student in ESSAP system.
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Figure 4.2: Semantic Network of ESSAP System

iii) Inference Network
Inference network provides graphical representation of the system’s rules,
with the antecedent and consequences of the rules drawn as nodes and
their supporting relationship drawn as link. Figure 4.3 shows the inference

network for ESSAP system.
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Figure 4.3: Inference Network of ESSAP System

iv) Decision Table
Decision table is one of the knowledge acquisition techniques. Each table
consists of a series of decision factors, which labels columns and
represent preconditions needed to reach a conclusion, which is
represented in another column. Decision factor values are placed in rows,
which lead to specific conclusion. It also provides an easy to fill out form

that the expert can use to provide the decision making knowledge.

Table 4.2: Characteristics for Realistic Personality Type

Type Of Personality Characteristics
practical person
athletic person
straight forward person
mechanically inclined person
nature lover person

operate tools and machinery person
can fix electrical things
can solve mechanical problems

REALISTIC

can pitch a tent
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can play a sport

can read a blueprint

can works on cars

like to tinker with mechanics

like to work outdoors

like to physically active

like to use your hands

like to build things

Table 4.3: Characteristics for Investigative Personality Type

Type Of Personality

Characteristics

INVESTIGATIVE

inquisitive person

analytical person

scientific person

observant person

precise person

operate tools and machinery

think abstractly

can solve math problems

can understand physical theories

can do complex calculations

can use & microscope

can works on cars

can analyze data

like to explore ideas

like to use computers

like to work independently

like to perform laboratory experiments or
works

like to read scientific or technical magazines

Table 4.4: Characteristics for Artistic Personality Type

Type Of Personality

Characteristics

ARTISTIC

creative person

intuitive person

imaginative person

innovative person

individualist person

can sketch, draw or paint

can play a musical instrument

can write stories, poetry, music, sing, act or
dance
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can design fashion or interiors

like to attend concerts, theatres, or art
exhibits

read fiction, plays, poetry

like to work on crafts

like to take photographs

like to express yourself clearly

Table 4.5: Characteristics for Social Personality Type

Type Of Personality

Characteristics

SOCIAL

friendly person

helpful person

idealistic person

insightful person

outgoing person

understanding person

can teach and train others

can express yourself clearly

can lead a group discussion

can mediate disputes

can plan and supervise an activity

can cooperate well with others

like to works in group

like to help people with problems

like to participate in meetings

like to do volunteer service

like to work with young people

like to play team sports

Table 4.6: Characteristics for Enterprising Personality Type

Type Of Personality

Characteristics

ENTERPRISING

self-confident person

assertive person

sociable person

persuasive person

enthusiastic person

energetic person

can initiate projects

can convince people to do things your way

can sell things or promote ideas

can give talks or speeches

47




can organize activities and events

can lead a group

like to make decisions affecting others

like to be elected to office

like to win a leadership or sales award

like to start your own political campaign

like to meet important people

Table 4.7: Characteristics for Conventional Personality Type

Type Of Personality Characteristics

well groomed person
accurate person
numerically inclined person
methodical person
conscientious person
efficient person

CONVENTIONAL can work well within a system

can do a lot of paper work in a short time

can keep accurate records

can use a computers

like to follow clearly defined procedures

like to use data processing equipment

like to work with numbers

like type or take shorthand

like to be responsible for details

Table 4.8: SPM Qualification Requirement for Diploma Programme

Type Of Qualification Minimum Entry Requirement
Credit in 5 subject
Credit in BM
SPM (FOR DIPLOMA Credit in BI
PROGRAMME)

Credit in Science subject or either one of
(Biology/Chemistry/Physic) subject

Others 2 subject that taken in SPM

Table 4.9: STPM Qualification Requirement for Bachelor Programme

Type Of Qualification Minimum Entry Requirement
3 subject principal
2 subjects principal and 2 subjects subside
STPM (FOR BACHELOR STPM can be any course either art or
PROGRAMME) science stream
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Principal in Islamic Study

Consider SPM that Credit in BM, Pass in
Mathematic and English

Table 4.10: Diploma Qualification Requirement for Bachelor Programme

Type Of Qualification Minimum Entry Requirement
CGPA >=2.00
DIPLOMA (FOR No matter what types of diploma but must
BACHELOR PROGRAMME) | get LAN accreditation
Consider SPM that Credit in BM, Pass in
Mathematic and English

Table 4.11: Matriculation Qualification Requirement for Bachelor Programme

Type Of Qualification Minimum Entry Requirement
MATRICULATION (FOR CGPA>=2.00
BACHELOR PROGRAMME) Only Matriculation of KPM accepted. No
matter any courses that already taken
Consider SPM that Credit in BM, Pass in
Mathematic and English

Table 4.12: Foundation Qualification Requirement for Bachelor Programme

Type Of Qualification Minimum Entry Requirement
FOUNDATION / A-LEVEL CGPA >=2.00
(FOR BACHELOR No matter what types of foundation courses
PROGRAMME) but must get LAN accreditation
Consider SPM that Credit in BM, Pass in
Mathematic and English

b) Detailed design

Specifies the knowledge that will be organized in the MySQL as knowledge

base. Specifies the detailed user interface after receiving user feedback,

document the design and how the code will be tested and verified.
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4.1.4 Code and Checkout

Begins the actual code implementation using PHP, test code using test data, test
drivers and test analysis. Produce the working’s user manual so experts and
student of SISE can provide feedback on ESSAP system (see Appendix B). The
overall functionally, limitations, and problems of ESSAP were documented. This
stage terminates with the test readiness review, which determines if the ESSAP is

ready for the next stage of knowledge verification.

4.1.5 Knowledge Verification

The objective of this stage is to determine the correctness, completeness, and
consistency of the ESSAP for the students, lecturers and counsellor of KUTPM.
This stage is divided into two (2) main tasks which are:
a) Formal test
Implement formal test procedures. ESSAP has been tested by students,
lecturers, and counsellors in KUTPM are used to get their feedback for

analysis questionnaires (refer Appendix C and D).

b) Test analysis
Test analysis will look for the major problems in ESSAP such as incorrect
answers, incomplete answers and inconsistent answers. It also will
determine if the problem lies in rules, inference chains, uncertainty, or some
combination of these factors. In t?ﬁs task, the result from the evaluation will
be analyzed and documented with recommendations and conclusions of test

and it were discussed in Chapter 6.
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4.1.6 System Evaluation

This is the final step in the development life cycle and, the purpose is to
summarize the results of testing and verification and provide recommendations if

there any changes in the ESSAP system.

4.2 Summary
In this chapter, the methodology of development an ESSAP was presented. It

involves several steps such as planning, knowledge definition, knowledge design,
code and checkout, knowledge verification, and system evaluation. The designing of
several knowledge designs such as semantic network, inference network, and decision
table were discussed thoroughly. In the next chapter, implementation and system

design are represented.
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CHAPTERS
SYSTEM IMPLEMENTATION

This chapter will discuss about the system implementation for Expert System for
Selection of Academic Programme (ESSAP), which includes system analysis, system
design and system architecture. In system analysis section, it will discuss about the
context diagram, system flowchart and data flow diagram. In the other section, which is
system design, it will discuss about database schema and system module. The last section
is the system architecture, which will discuss about the system requirement for this

system, knowledge base, working memory and inference engine.

5.1 System Analysis

System analysis consists of three main components such as Flow Chart, Context

Diagram and Data Flow Diagram.

5.1.1 Flow Chart

Figure 5.1 show the flowchart of the system. The diagram shows the main
module of the system; Consultation (ESSAP) Module. When a student wants to
have a consultation using ESSAP system, he/she must register their User ID and
Password for the first time user, but.for returning user, they should enter their
previous User Id and Password. After the new user has registered their User Id

and Password, the interface about their registration verification will appear to
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confirm their registration. After that, they need to insert their qualification and

answer all the questions about their interest.

For the returning user, after they entered his /her User Id and Password, the
system will ask them either they want to start again the personality test or just
viewing the latest result. If the user chooses to start again the personality test, the
interface of consultation will appear and they can start the consultation again. At
the end of the consultation, the system will conclude and give the result to the
user about their type of personality and the system also will recommend them a

suitable academic programme.
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Figure 5.1: ESSAP System Flow Chart

5.1.2 Context Diagram

User will input their qualification and answer all the questions about their interest
that given by the system. The system then will give the type of user’s personality
and recommend the suitable academic programme based on the user’s input. The
Administrator can update the new data such as academic programme, for the

future. Figure 5.2 below shows context diagram of ESSAP system.
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Figure 5.2: Context Diagram of JESSAP System

5.1.3 Data Flow Diagram (DFD)

Data Flow Diagram (DFD) is a means of representing a system at any level of
details with a graphic network of symbols showing data flows, data stores, data
processes and data sources/destination. The purpose of DFD is to provide a
semantic bridge between users and system developers. The goal of DFD is to
have a commonly understood model a system. For this system, the DFD is
focused in the system analysis process model phase. Figure 5.3 will show the

flow of data in level 0.

55



Retuming User

rj;r T (Usemame & Password) N 1 o1 o . _
l,, - ] . ‘ L’W o 10 } ul”“fo;lm‘g‘ Admin

New User Usemame &
Info v System Login Password ¥
T T T T L T
/ 20 . e S . N
[ 2% ) [Regstered~ —r— "  spMData ——_ SPMData .
User = b2 1dat sub]exd_spm -
Register New T A . .
User C  STPMData | — - _ STPMData Verifying Admin
- | LoginData SRS ps da'_wblw_ﬁm . )
Certification o T Certi . ] \’4’"—:1*’/
e T Level o ertification
’ 30 ™ . : _ [ D4 idat certification_tevel O
) [ 40 ! t certification_level  __ Level Data | Verified
| erter | Fetd of Study Fedof | Admin
Authorized User T" ] S —
{  Selection gﬂ\ ueteaen ) ”i oS : dat specialization o Sty /- 80
T TP A mstetion |06 |satimstton o Knoviedge beso
| o Institution Management
; Personaity User Qua!@@r;! o7 {essap qualfication o ‘ g
User ! es ! ‘ User Other o
Do | | | Qualification 08 o R |ual ification_ather -
' Qualification Data i Ssap_( l
e B
e 7"’""[' I —
e e e " Other Qualification Data
T ) ’}) e . Academic Programme _
E Answer Holland J. S e S Holland J.
; | Personalty Test | "Thoory LDQ ‘essap_qmolland -l Theey |
I '
i N ’ inty Factor | Certainty Factor
| Personality ]VTL S D10 | essap_clactor - ainty
* Test Data s e
i Personality Types ‘ D11 i y
dat persom S
E I —‘t ! v - Personali
! PP Personality Test Answer, h ity
80 *l D12 ‘essap usrptentry - ypes
»| Process Result &‘ ) Result D14 -
- o 1 'essap usrpnesun e
X — Inference l T o T
Data - T
. - S
| User Result D)ﬁ ! essap_inference Inference
; o LT Academic J Data
N, r'l X ——
l ["/7 . 70 k,,,,<_“_"{ D13 ldat_programme SO O
L e Academic
S P
.r View Result @ — - : rogramme
\ ESSAP Result
\

Figure 5.3: ESSAP Data Flow Diagram (DFD Level 0)

Referred to the Figure 5.3 above, there are nine main processes that involved in
the system. There are Enter Login Info, Register New User, Authorized User
Selection, Enter Qualification, Answer Personality Test, Process Result, View
Result, and Knowledge Base Management. Diagnosis Process, Diagnose
Results, Knowledge Base Management and Verifying Admin. The Process
Result which is the process 6.0 is the ;yore in the system because it will represent

the inference engine.
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5.2 System Design
5.2.1 Database Scheme
Database schema defines the database structure in term of table; attribute data
type and size. The following (Table 5.1 — 5.15) shows the database structure in

this system. The database relationship between all the tables can be referred in

Appendix E.
Table 5.1: Data Structure of dat_certification_level
Field Field Description Type of Data Size
id (PK) Id int unsigned
cert level Level of certification varchar 100
cert_rank Ranking of certification int unsigned
Table 5.2: Data Structure of dat_institution
Field Field Description Type of Data Size
id (PK) Id int unsigned
title Name of institution varchar 255
Table 5.3: Data Structure of dat_personality
Field Field Description Type of Data Size
id (PK) id char 2
personality User personality type varchar 45
Table 5.4: Data Structure of dat_programme
Field Field Description Type of Data Size
id (PK) Id varchar 12
programme Name of academic programime varchar 100
dept id Department id varchar 45
acronym Acronym for academic varchar 45
programme
created_date Data created date datetime
created by Data created by | varchar 16
last_update Data last update datetime
last update by Data last update by varchar 16
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Table 5.5: Data Structure of dat_specification

Field Field Description Type of Data Size

id (PK) Id int unsigned

title Specification descriptions varchar 255
Table 5.6: Data Structure of dat_subject_spm

Field Field Description Type of Data Size

id (PK) Id varchar 12

subject name Name of SPM subject varchar 100

abbreviation Abbreviation of subject name varchar 45
Table 5.7: Data Structure of dat_subject stpm

Field Field Description Type of Data Size

id (PK) Id varchar 12

subject_name Name of STPM subject varchar 100

abbreviation Abbreviation of subject name varchar 45

Table 5.8: Data Structure of essap_factor

Field Field Description Type of Data Size

id (PK) Id varchar 5

uncertain_term Terms of uncertain varchar 45

cf Value of uncertainty float 2

created_date Data created date datetime

created by Data created by varchar 16

last_update Data last update datetime

last update by Data last update by varchar 16
Table 5.9: Data Structure of essap_inference

Field Field Description Type of Data Size

id (PK) Id int unsigned

grade level Level of grade of certification varchar 45

dat_personality id | Personality id char 2

(FK)

dat_programme id | Programme id varchar 12

created_date Data created date’ datetime

created_by Data created by varchar 16

last_update Data last update datetime

last update by Data last update by varchar 16
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Table 5.10: Data Structure of essap_grholland

Field Field Description Type of Data Size

id (PK) Id varchar 10

dat_personality id | Personality id char 2

(FK)

question Holland J. question varchar 255

q_index Question index int

cf value Value of certainty factor float 2,1

rule Rule varchar 255

created_date Data created date datetime

created by Data created by varchar 16

last_update Data last update datetime

last update by Data last update by varchar 16
Table 5.11: Data Structure of essap_qualification

Field Field Description Type of Data Size

username_id (PK) | Id varchar 16

subject_id (FK) Subject id varchar 12

grade Qualification grade varchar 5

cert_year Certificate year varchar 4

cert_type Certificate year varchar 10

created _date Data created date datetime

created by Data created by varchar 16

last_update Data last update datetime

last_update by Data last update by varchar 16

Table 5.12: Data Structure of essap_qualification_other

Field Field Description Type of Data Size

username id (PK) | Id varchar 16

year_finish Year finish varchar 4

grade Other qualification grade varchar 12

cgpa Other qualification cgpa double unsigned | 3,2

cert level id (FK) | Certificate level int unsigned

specialization_id Specialization id int unsigned

(FK)

instituition_id (FK) | Institution i int unsigned

created_date Data created date datetime

created by Data created by varchar 16

last_update Data last update datetime

last update by Data last update by varchar 16
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Table 5.13: Data Structure of essap_usrptentry

Field Field Description Type of Data Size

username id (FK) | Username id varchar 16

question_id (FK) Question id varchar 10

question_cfval Question CF value float 2,1

answer cfval Answer CF value float 2,1

sum cfval Sum CF value float 3,2

cfcombine CF combine varchar 255

created date Data created date datetime

created by Data created by varchar 16

last_update Data last update datetime

last update by Data last update by varchar 16

Table 5.14: Data Structure of essap_usrptresult

Field Field Description Type of Data Size

id (PK) Id int unsigned

username _id (FK) | Username id varchar 16

cfcombine r CF combine for Realistic types varchar 255

cfcombine i CF combine for Investigative varchar 255
types

cfcombine _a CF combine for Artistic types varchar 255

cfcombine_s CF combine for Social types varchar 255

cfcombine e CF combine for Enterprising varchar 255
types

cfcombine ¢ CF combine for Conventional varchar 255
types

created date Data created date datetime

created by Data created by varchar 16

last_update Data last update datetime

last update by Data last update by varchar 16

Table 5.15: Data Structure of user_acc

Field Field Description Type of Data Size

Username (PK) username varchar 16

password User password varchar 255

nric User nric varchar . 14

name User name varchar 100

email User email varchar 100

user role id (FK) | Userroleid varchar 4

online_status Online status char 1

user_status User status varchar 45

last session Last session datetime 16
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created date Data created date datetime
created by Data created by varchar 16
last update Data last update datetime
last update by Data last update by varchar 16
5.2.2 System Module
EXPERT SYSTEM FOR. SELECTION
OF ACADEMIC PROGRAMME
v Y Y v L] Y
fm'gm O’ﬁg‘diﬁ:m ﬁaod"“:j; FAQ Module About Module | | Admin Module
Realistic Investigative Artistic Add Module | | Delete Module yidate
Enterprising Conventional Social

Figure 5.4: ESSAP System Module

As shown in Figure 5.4, the system has five main modules and six sub modules

such as:

a) Personality Test Module

In Personality Test Module, the types of questions can be divided into six

categories which are Realistic Types, Investigative Types, Artistic Types,

Enterprising Types, Conventional Types and Social Types. All the

personality questions are based on Holland J. Theory.

b) Organization Module

This module provides the organization that related with student career

choices based on their education line. The information includes company
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d)

name, address, descriptions works, job requirements and descriptions about

the company.

Career Module
The Career Module is designed to provide the information about the career

field on the types of personality (Holland J. Theory) that matched with the

user.

FAQ Module
This module provides the Frequently Asked Question that can help the user

to more understand about their personality types, and career field.

About Module
The About Module has a brief introduction about the knowledge engineer

(system developer).

Admin Module

The Admin Module is designed for authorized user to add, delete and
update the question of personality, academic programme, and students’
admission. With this, the information in this system is up-to-date. This is to

ensure the information provided is current.
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5.2.3 System Interface

EXPERT SYSTEM FOR SELECTION
OF ACADEMIC PROGRAMME
Main Menu
P TE e: sta ity Organization Career FAQ About Admin

Y v ! Y Y v vy
New Registration Authorized ESSAP Result .
Registration Accepted User Login Detail Login | | Add | | Delete | | Update
\J \ A J
User User
Qualification Personality UseRr‘eEsiﬁAP
Entry Test
Realistic Investigative Artistic
Enterprising Conventional Social

Figure 5.5: The Interface Design of ESSAP System

Figure 5.5 shows the structure of the user interface in Expert System for
Selection of Academic Programme (ESSAP). The user interface starts with Main
Menu. The Main Menu has six sub-menus: Personality Test, Organization,
Career, FAQ, About, and Administrator. The Administrator Menu has four sub-
menus: Login Menu, Add Menu, Delete Menu and Update Menu. The
Personality Test Menu has six sub-menus: Realistic, Investigative, Artistic,

Enterprising, Conventional, and Social Types.
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5.2.4 ESSAP Interface

This part is discussed for the interface of ESSAP system. Below are the

descriptions about the interface.

i) Home Interface for ESSAP system

~tD: ‘pIartost essen e 070

13 vum ﬂ LIPAM xuTPM

ESSAP is a web-based system that are different from
conventional computer programs as they can solve problems
, relying on logic,
belief, rules of thumb, opinion and experience.

by mimicking hui r ing proc

This swstem pravides academic programme for School of Information Saiences &
Engine=nng SISE? at ~cle) Universitt Teknalogn & Pengurusan Malavsiy
FUTPI:

ESSap provides adwiscr, and recemmendation for academic programme to the
studant based on thar gualfication and interests

Cesign and de.elopment of ESSAP s, stem 1s to supplement the currert
enventicnal advising process ESSAP system used a forv-ard chaming e«pert
s.stem to enginesr the ewpertise and implemented the Certant. Factzr (CFn
the calculating of the Holland ) Theor. result Certainty theor is a papular
alternative to probabibt, theory for mevact reascning in 2<perts s.stem
‘Curkin. 1994 This project can be guidance for the studants to select the
nest-fit academic programme in SISE basad on thar qualification and interest
n addition to determing tvpes of student s persanaht.

Expert System

E -pert svstems functicn
very weallin their restncted
domamns and man,
successful apphcations of
a-pert ¢, stems toda. n
business madicine
2ducation. stience and
engineenng On this study
ex«pert svstems vl be
using far selection of
academic programi

2 ar
majer at Schoal of
Informatien Stiences and

Engineenna SISE: n Koley
Unieersitt Teknologn &
Fengurusan Mala.sia
(RUTFRL:. Shah alam

Holland 1. Theory
Halland s tvpclogcat
thear. Hofland. 1997
specifies a thecretical

Figure 5.6 shows Home page for Expert System for Selection of Academic

Programme (ESSSAP) system. It consists of six (6) main menus such as ESSAP

Figure 5.6: The Home Interface for ESSAP System

System, Organization, Career, F.A.Q, Admin, and About.
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ii) Main Login Interface for ESSAP System

“

v

-t 41 €5520 $.5187 “Tex 00

i1 uum ﬂ LIPAL kyTPM

Have you decided that you want to go to higher institution, but

don’'t know what you want to programme or course in?

If vou arent sure. ESSAF can provide useful advice on college and university
programme Here's how it works

)

Enter data about ,cur current and highest guabfication

ESSiF 3analvzes this data and suggests se.eral majers to think about
because they match vour persanalty and quakfication

£ss

1 es v

maore information abaut what these majars are. what types
of pragramme o

courses vou would take tc get a degree and what jobs are
3valabie to graduates with this programme

v Pakcy | Acciss:
I3 Fira‘ex at
Liat® T agaes

ferms and Canditions
Eest e ez itn Interset

New User

User must register to
obtain wsersame and
58554272 In order to use
ESSAP system

Create ES5AP Account

Returning User
Please enter vour login
mformation belc s to gan
access to this site

Userrame :

Fassacd ¢

Figure 5.7 show the page of Main Login for ESSAP system. In order to use
ESSAP system, new users need to register to obtain username and password. For
returning user, they just have to login using their previous username and

password.

Figure 5.7: The Main Login page for ESSAP System
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iii) Interface for New User Registration

~D DIZCCSTSSED LS LseL 07D

L vum f§ LIPM kuTPM

User must register to obtain username and password in order to use ESSAP system,

Flease enter . cur personal infarmatizon:

Date : 20057770 Time : 233 AM

*NRIT

*Name

“Emait

*Username
“Fassword

“Canfirm Passviord ©

Create New User {i ResstForm |@ Cancel !

Dore

Figure 5.8: New User Registration Interface

Figure 5.8 show the interface of New User Registration. User must enter their

personal information such as NRIC, Name, Email, Username, and Password to

register.
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iv) Interface for Accepted New User Registration

LAY ESSAC S SSIET vegAIeDt DR By = .~ T e T 2 LIovREIgE A R BT TS 4220 =5 G

5 yuM ﬂ LIPA guTem

The user information you have entered has been saved into the database.
Bz sure to wnte down vour username and passi ord
Pleass proceed to the nett level by Log In to ESSAP system

* Usernamz nanie2428

» Password maniel070

T
East

Figure 5.9: New User Registration Accepted Confirmation Page

Figure 5.9 shows the interface of New User Registration Accepted Confirmation.
This page will appear when the registration process of new user has succeesful
and accepted by the system. User’s username and password were also displayed

for user’s information and confirmation.
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v) Authorized User Login Interface (New User)

" y NUIES
& uum ff KUTPM

Welcome to ESSAP (Expert System for Selection of Academic Programme)

In crder to pravdes accurata advisory & recommendation rasults for academic programme ESSAP needs user teo
filh in therr quahficaticn and take a perscnalt, test

To progesd. please select ane of the follc wing choice:
¥ Next Enter Qualification

OR

» Cancel & £xit ESSAP (Logout:

e

Figure 5.10: Authorized User Login Interface for New User

Figure 5.10 shows the interface of an Authorized User Login for New User. This
page was slightly different from returning user interface (see Figure 5.11). User
can proceed to the next level by click at Enter Qualification hyperlink or Exit

ESSAP by click at Cancel & Exit ESSAP hyperlink.
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vi) Authorized User Login Interface (Returning User)

~1D: 'aIpros essan SRS LE SgIDD IR

3 uum ﬂ LIPA xyTPm

The system have detected that your username previously recorded some information in
our database.

This mean »our username have been registered in ESSAP Sustem
To continug. please select cne of the folicwing chace:

¥ Wiew previeus ESSAP Result

b Erase snd re-enter ALL DATA®

OR

b Cancel & Exit ESSAP (Logout]

Figure 5.11: Authorized User Login Interface for Returning User

Figure 5.11 shows the interface of an Authorized User Login for Returning User.
This page will provide the options for returning user either they want to view

their previous ESSAP Result (see Figure 5.21) or Erase and Re-enter All Data.
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vii) Interface for User Qualification Entry

“TDi TIACOSTESSEC SiSlET LS L2670

0" ﬁ LIPAr
] uuM KUTPM

Please enter your qualification below.

NI IATION
vame harccrar sbdut Lavt it TSIZI4-15-333<
QUALIFICATION
SPM/MCE/SPM(V)/SPVM Resutlt STPM/STP/HSC Result
Year vear
Certficate Type e B Cetificate Tvpe’ sT=
SUBJECT GRADE SUBJECT GRADE
Berasa ezl ~Gase- - Ferzaen T -Gace- -
Vzerae” ~Zraze ~Pegse Seesi- -Grace-
Sars ~Graze- ~Tense Seem- -Zzze
Seate Seelr o eZaze- —Fease Seec- . ~Zace-
~Graze -Sesse Seeni- Graze-

i

‘vea- Firish
Grade
<GFa

Ceruficaticr (evel

Field Of Study 'Specialization -~ ezse 5

Name Cf Irstitution

oicy_| Acceesioihity Stateme it
illa Frrefox at 1I24xT€E resniLticng
Aif rignts cese- ez

Sore

Figure 5.12: User Qualification Entry page

Figure 5.12 shows the interface for User Qualification Entry Page. This page will
require user to fill-in SPM results or STPM results, or Other Qualification based

on user qualification that their have.

70



viii) Interface for User Personality Test (Realistic)

v o - ~iDi ‘oiavost essaD sisET SDTENT .00 S U

2 vum ﬂ UIPAM kuytem

Please answer the questions below by selecting your most ideal answer and the answer

should be sincere. This test will determine your Personality types.

Are sou good at repainng of making new things™

are wou pheosicalls streng and good at sport”

© Are vou honest about vour feelings or cpimons and not luding anvthing™

«ou natural interested in or good at understanding heow machies

vork and repainng them™

© are vou fare of animal®

are vou good 3t working with machinery™

Zan «ou repair something that s broken or nor s orking proper, ™

Are .ou capatle to solving which need skills™

arg Lou drawn to the outdoors™

are »ou good at sports and other outdoor activities™

© Are vou always ke to take partin any sport”®

Figure 5.13: User Personality Test (Realistic) top page

Figure 5.13 shows the top page of User Personality Test for Realistic Types.
User need to answer all the questions in this page to determine the type of user

personality.
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Sooermars TS beD

~UDr GIATOS €550 SYSIET LSOTENT 00D o

Are wau gaod at repainng or making new things®

are vou phasically strong and good at sport™

< are vou honest about vour feelings or opimons and not hiding anwthing™

Are vou natural nterested in or good at understanding ho .« machimnes
work and repainng them™

Are vou carz of animal”

Are wou good 3t warking with machinery™

= Can «cu repair samething that is braken or nor working propert, ™

© are wou capatde to scling which nead skills™

Are vou drasn te the outdoors™

Aare vou good at sports and other cutdoor activities™

are vou alvwa.s ke to take part in any sport™

© Are vou good at using tools that require manuai destent,”

are wou good at fiung. bulding and repainng things™

are you like to repair old things™

are you good at using phvsical strength to accomplish tasks™

are vou goad at sclving problems with taols and egquipment™

o are cou ke to do things that produce tangible results™

! FesetFage || NextPage

Figure 5.14: User Personality Test (Realistic) bottom page

Figure 5.14 shows the bottom page of User Personality Test for Realistic Types.

User need to answer all the questions in this page to determine the type of user

personality. User can Reset Page to clear all the current entered data and Next

Page to submit current page in and proceed to the next level.

72




ix) Help/How window for User Personality Test (Realistic)

&
Ee Ez = ,, v
U
Please answer the questions below by selecting your most ideal answer and the answer
should be sincere. This test will determine your Personality types.
Are Lou good at repanng or making new things™
are T CLEF W T NIDS NI Sl JTES TR ETATES 26 SIITT EN S [LITLT
ArE
Can
s steg
Are
are
Are
are
Dore
are v v
Are .au good at fiving. building and repainng things™
arz 5 oulive te reparr old thinas™
are wou good at using phyvsical strength to accomgplish tasks™
are cou good at soliing problems with tools and equipment™
Zue

Figure 5.15: Help/How window for User Personality Test (Realistic)

Figure 5.15 shows the Help or How window for User Personality Test page for
Realistic Types. If user can’t fully understand of question, user can access the

How window by clicking at red question icon located at begin of the question.

Every User Personality Test page has these features in order to assist user to give

the most correct answers for the test.
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x) Interface for User Personality Test (Investigative)

- . ~1Di eIz TOStESSRD SUSIRT LS DteT Ty G Ly

2 vum ﬂ UIPM kytem

Please answer the questions below by selecting your most ideal answer and the answer

should be sincere. This test will determine your Personality types.

are vou cunaus about different things and wanting to find cut moe2 about
them™

are cou thinking or reasaning using methods that help to 2«amine things
carefully™

Are Lou relatng to. or emploving the methodaole 3. of suence™

are you gaod or guick at nobizing things™

Are cou ver. careful about small details™

are vou think complicated ideas rather than abcut things that around

vou”
Are vou ergoy working with numbers and can do mental calculatior 8™
* are vouinterested in nev scentific advances™

ara yau enyo. the challenge of bramn teasers or others puzzles tha:

require lagizal thinking”
Are vou good at dong scentihic or laboratory ook

Are von acad af ronduciina research and analvears™

i
"

Figure 5.16: User Personality Test (Investigative) page

Figure 5.16 shows the top page of User Personality Test for Investigative
personality types. User need to answer all the questions in this page to determine

the type of user personality.
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xi) Interface for User Personality Test (Artistic)

- - s U0 CIBNTS! 88530 SUSIET & Dlaent L ORD S8 ey

) TIA
4 vum ﬂ UIPAY guyrpm

Please answer the questions below by selecting your most ideal answer and the answer

should be sincere. This test will determine your Personality types.
Zan vou produaing of using new and effective ideas™

Are vou able to understand situations using vour feelings without Peng
told or haaing any procf™

are ,ou good at thinking of new. interesting ideas. and at forming

picturas in . our ming™

Are vou abwa. s using dever new ideas and methods™

are sou normally does things in your osn w3y and has different opumions
from most cther pecple”

2 »ou abiit. to shape images seen in the mind’'s e, e

1

Are .ou able to read music?

are vou good at language and prefer tasks involvng personal or physical
shills™

are ou good at decorating of designing™

Are Lou en)oy creating art or anginal works™

ara wodtend o make wsial record of evente with ramera nr camcorder™

Figure 5.17: User Personality Test (Artisitc) page

Figure 5.17 shows the top page of User Personality Test for Artistic personality
types. User need to answer all the questions in this page to determine the type of

user personality.
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xii) Interface for User Personality Test (Social)

2IE CL5T ESEEL £ ST LEDISE T V.0TD L

23 vum ﬂ UIPAM xuTpm

Piease answer the questions below by selecting your most ideal answer and the answer
should be sincere. This test will determine your Personality types.

Aare vou enjo. with entertanment and arts performing™

are vou ke to mabe frend and read to talk with paople®

©are cou alwavs wilkng to help pecple”

Are vou beheaing n principles or perfect standards that cannot rezils te
achieved”

Are vau 3ble to understand and realize what people or stuations are
rzally ke

Are wou ke to meet and talk to new pecple”

Are cou svmpathetic and kind about other pacple s problems™

Do vou live to teach. enlighten or guide™

are vou aka ays to let pecple know vour thaughts and feeiings so that
they can understand”

are vou good at evpressing vourself verball, ™

< are vou ke to organize sodal events”

Sore

Figure 5.18: User Personality Test (Social) page

Figure 5.18 shows the top page of User Personality Test for Social personality
types. User need to answer all the questions in this page to determine the type of

user personality.
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xiii) Interface for User Personality Test (Enterprising)

£ uum ﬂ LiPAl kuTPmM

Please answer the questions below by selecting your most ideal answer and the answer

should be sincere. This test will determine your Personality types.

“ Arz you not she or nervous N sodial situatiens™

- ire vou alvass behaving in a confident wayv so that people notice you™

are oy alv:a.s enjoys beng with other peapte™

Can wou consinge pacple to do things vour was

Are ;ou alwa.s showing a lot of interest and e atement about

something™

ire ou verv active because vou have alot of energy™

©are Jou goosd at managing cthers™

Do vou have a verbally skill in persuasion to support cthers™

are cou atalvative and have a lot of ideas™

are vou ke to entartain dients or fmends”

© Ars vou goad at maintaiming a hugh level of energy and cptimism™

loe

Figure 5.19: User Personality Test (Enterprising) page

Figure 5.19 shows the top page of User Personality Test for Enterprising
personality types. User need to answer all the questions in this page to determine

the type of user personality.
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xiv) Interface for User Personality Test (Conventional)

—eo

~iDT CIRNISt essaD S.SeT LeDie~T.0mn

£ vum ﬂ LIPM kuTpM

Please answer the questions below by selecting your most ideal answer and the answer
should be sincere. This test will determine your Personality types.

© Are «ou havwing very neat and dean app=arance™

Are vou be able to do something In an e-act wa. without making &
nustake™

are vou like to work with numbers™

are vou ala avs dosng things carefull: and using an ordered s.ostem™

Aré w0 3l ass showing a lot of care and attention™

Zan Jou warks well without wasting tims. money and energ.”

~re eou good at demonstrating patience with detaled papersork”

are vou good at argamizing office procedures™

Are wou hke carefui about mone. and material possessions®

are s ou good at maving charts and graphs™

Are vou goad at attending mesting to take a minute of the meeting”™

Figure 5.20 shows the top page of User Personality Test for Conventional

personality types. User need to answer all the questions in this page to determine

Figure 5.20: User Personality Test (Conventional) page

the type of user personality.
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xv) Interface for ESSAP Result / System Qutput

- - o ~ID OIATIST 85520 5 SIEY LS eSS S 1OTDTAIAC €5

I3
éﬂ

o,

e

Result of the ESSAP System :: Wannoraini Abdul Lauf

Belcw was a full result that provided b the ESSAF system The resuft «as calcutated using Haolland 3 Theory
tased on each queshicn’'s Certant. value (CF) that has been already provided by the e-perts

Personality Test Result:
Definitely Realistic -<-:
Definitely Investigative
1w Maybe Not Artistic ze-s:~.
Maybe Socjal ~es:-.
Definitely Enterprising -<-s:-.
Almost Certainly Conventional -

Personality Levei:
This 1s «our parsonality level results

No. Personality Certainty Value

1 Investigative 0.999
2 Enterprising 0.987
3 Realistic 0.96
4 Conventional 0.773
5 Social 0.388
6 Artistic -0.388

Recommended Academic Programme Result:
From the data vou provided. this selected academic programme appear to be the most consistent with vour
azhi.ements and perscnahty

Rank Academic Programme

1 BCS - Bachelor in Computer Science (Honours:
1 BCSa - Bachelor in Computer System auditing ‘Hanours,

z BEC - Bachelar in Businass Computing (Honoars

w

BCE - Bachelor in Computer Engineenng tHoNours)

by Statecient
X7EE escicticne
ts cese-ec

Figure 5.21: ESSAP Result / System Qutput page

Figure 5.21 show the ESSAP results. These results were determined by user’s

entry based on qualification and personality test using Holland J. Theory method.
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xvi) Interface for ESSAP Result / System Output (Detail)

e S Boeemaess Totee meD

~UD TLIATISE €5580 TS LS ESSAS TOTDIONes T 8 e

Result of the ESSAP System :: Wannoraini Abdul Latif

Befow was a full result that provided by the ESSAF system The result +as calculated using Helland ) Thecr.
based on each question's Certaint. v alue -CF: that has been alread, provided by the e.perts

Personality Test Result:
e Definitely Realistic -s-s5:-.
Definitely Investigative ze-s:-.
14 s Maybe Not Artistic ce-sc-.
Maybe Social = .
Definitely Enterprising €-sc .
Almost Certainly Conventia ressie.

Each persanalt. was counted in percentage The positive and negati. e value will determine user leval or
certaint. factor

Personality Result (%) _[[Final Result (%)]fcertainty Facto
Realistic 96.02616175424% H96,03% IDefinitely

in 00 895836173826% fo0.9% iDefinitely
Artistic 1-38.801278086992%)38.8% Maybe Not
[Sodial 38.836820206472% #38.84% Maybe
Enterprising {196.703473782039% [[98.7% iDefinitely
Conventionalf77 34983567 1464% |77 .35% Almost Certainly

Personality Level:
This 1s .our parsonality le.el results

No. Personality Certainty Value

1 Investigative 0.999

2 Enterprising 0.987
3 Realistic 0.96
4 Conventional 0.773
5 Social 0.388
6 Artistic -0.388

Caertanty yalue of each persenality sorted in ascending crder The highsst value begin with number ane:
0: 0.99895836173826

1: 0.98703473782039

2:0.9602616175424

tre

Figure 5.22: ESSAP Detail Result / System Output top page

Figure 5.22 show the ESSAP results top page in more details. The detail results
provide how the system gets the output/results based on user’s qualification and
personality test. User can hide/show the details and can highlight or undo the

details highlighting.

80



ESSAP Result / System Output (Detail) (Continued)

T €5530 51578 L§ €5580'5 L 00D

@
S

5 Social 0.388
6 Artistic -0.388

ertanty value of each perscnality sorted in ascending order The highest value begin with number cne:
1 0.090895836173826

0.98703473762039

0.9602616175424

0.7734983567 1464

0.38836820206472

-0.38801278086992

RANE- S S e

Certamnty value of each personality:

1! Investigative : 0.99895836173826
J2] Enterpnsing : 0.98703473782039
3] Realistic 1 0.9602616175424

4] Conventional : 7349835671464
5% Soual : (.38636820206472
6. Artistic -0 38801278086992

Recommended Academic Programme Result:

From the data «ou provided. this selected academic programme appear te be the mast cansistent with your
achivemants and personaht.

Rank Academic Programme

1 BCS - Bachelsr in Computer Stience tHanours:
1 BCSa - Bachalor in Computer System auditing (Honours
z BEC - Bachetor in Business Computing (Henours)

3 BCE - Bachelor in Computer Engineenng tHoncurs

The compansan engine will compare between User Quahfization Equi, alent Determination Result. Fersonalt,
Test Result and Perscnality Basad - Frogramme: Course Offered to produce the mast consistent & rehable result

i} "
Dl 9

1 hllnvesﬁqativeuacs - Bachelor in Computer Science tHonours

1 hl[nvestioative[eCSA - Bachelor in Computer System Auditing {Honours}
2 len]E! prisk ,.HBBCA chelor in Busi Computing {Honours}
3 rejReakstic HBCE - Bachelor in Computer Engineenng {Honours)

Eest -

Figure 5.23: ESSAP Detail Result / System Output bottom page

Figure 5.23 show the ESSAP results bottom page in more details. The detail
results provide how the system gets the output/results based on user’s
qualification and personality test. User can hide/show the details and can

highlight or undo the details highlighting.
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xvii) Interface for ESSAP Career

- ~ P mUDL IR CLSTESSD e “lEX. VD FE L I

£ uum ﬂ LIPM. kutem

Basically, every person are most fikely to choose a satisfying job if they choose one
that fits their personality type.
In our culture mast person are one of siv personality tvpes: Realistic Investigative Artistic. Social

Enterprising. and Conventional Fecple of the same perscnalit, tend to flock together  For erample . artistic
ie are attracted to making fnends and working with artistic pecple Feopte of the same persenalit, tipe

sorking tegether in a job create 3 work endvironment that fits their t.ope. For example. when artishic perscns are
together on @ )ob, they create a work endvironment that rewards creative thinking and baha.ior -- an artistic

enwirenment

There are siv basic t.pes of sork 2narcnments: Realistic. Investigative. Artistic Social. Enterprising. and
Conventional Fecpla »+ha chooss to work in an environment similar to their perscnatit. type are more hiveh to be
suczessful and satisfed: For arample. artistic persons are more livel to be successful and satisfied if the, thocse

that has an arhistic enw ment. ike choosing to be a dance teacher in a danaing schocl -- an enviranment

inated b artistic type pecple where creative abiities and epression are highly v alued

Hiw vou act and fees at work depends to a large e tent an vour workplace enwirenment 1f L ou are working with
peaple whe ha.e a persanalit. tvpa live wours. wou will be able to 92 man. of the things the, zan do. and »ou il
omfortable with them

Please click here to view what car

Termis ang
t

Eest e Lroos

Figure 5.24: ESSAP Career page

Figure 5.24 show the ESSAP Career page. This page describes relation with user
personality type and link between personality type and type of work environment

and career.
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xiii) Interface for ESSAP Career Table by Personality Type

Tessan taeer taree 0 270070

2 uum ﬂ CIPM kuTPM

Personality |Career Field Jobs

» agnculture Manager

» srimal Caretakar

* Farmer

o Farmworber

» Fisher

Flants and animats » Forester

e Forastry &orker .e g Logger:
» Groundskeeper

= La.vn Service Manager

» Livestock Rancher

e Nurser. or Greenhouse Manager

e Correcticnal Officer

« Fire Fighter

* Fire Inspector

» Guard

» Jailler

= Occupational Health and Safety Spetahst
= Park Ranger

e Puhce. Detectiv2. Special agent

« Pri.ate Detecti e and Investigatar
* Enginesrning

e Aercspace Engineer

* 2griculture Engneer

o architect

o Biomedical Engineer

e Chemical Enginaer

o Covll Engineer

Safetw and Law Enforcement

o Comptitar Hardw are Fnamear
ore

Figure 5.25: ESSAP Career Table by Personality Type page

Figure 5.25 show the ESSAP career table by user personality type. Detail of

career and jobs offered under each career field was shown in the table.
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xix) Interface for ESSAP System Admin Menu

- . ST LIRRCST RS0 S SIEN BOT A NLeR. DD LG Uiy

2
1 oum ff UIPM kuTem

ESSAP System Setup:

Qualification Section Personal Test Section
SEM Sibject Datz Pregramne Qffered Cata
STPM Subject Data Inferenc: Data

Certificaticn tevej Holtand ., Rules & Questicns
Field of Study/Certification View Holland 1. Persenality Types
Institution Data Wiew Certainty Factor

Figure 5.26: ESSAP System Admin Menu page

Figure 5.26 show the ESSAP System Admin Menu page. Each menu will
redirect system admin to the specified system setup. The system setup in ESSAP
was devided into two groups, setup for Qualification Section data and Personal

Test Section data.

System admin can add, update and delete all data except Holland J. Personality

Types and Certainty Factor which is it can’t be change. Each edit and update will

restrict by foreign key rules. These mean parent values can not be deleting as
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long as child data exist in the database and update to the parent data will also

update/affected the child data.

5.3 System Architecture
Based on Figure 5.27 below, it shows the new method that applied for student to
choose their academic programme by using ESSAP system. For prototype, ESSAP
system only focused on academic programme that offered by SISE which were eight
(8) diploma programmes and seven (7) bachelor programmes. Student need to
provide all the information that ESSAP required. The question-based technique has
been used to gather the information from the student included qualifications and
interests. ESSAP system will generate the conclusion based on the process of

inference engine.

Recommendation

’ . . : of Academic
ED Q Qualification 1 - Programme Academic
Ty = > Programme

Interest

Figure 5.27: New Method for Student to Choose Academic Programme

5.3.1 Certainty Factor

In real life, people always face with certainty. Some of the situation needs people
to give exact answer, but some of it makes the people confuse and at the end it

makes them answer it uncertainly.
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In expert system, this uncertain answer such as maybe and probably will lead to
in exact reasoning. So, to overcome this problem, it needs to use certainty theory

in developing this system.

This system provides the answer with ten (10) tvpes of answers which is based
on certainty factor value as shown in Table 5.16 below (Durkin, 1994). Each
question in Personality Test Module has their on certainty factor value and also
same with the user answer. When the user answered the Personality Test
question (by clicking the radio button), this certainty factor will be calculated.
This calculates result that will lead to the final certainty factor value and it will

lead to final result of the Personality Result part.

Table 5.16: Uncertain Terms and Their Interpretation
Term Certainty Factor
Definitely not -1.0
Almost certainty not -0.8
Probably not -0.6
Maybe not -04
Unknown -02t0+0.2
Maybe +0.4
Probably +0.6
Almost certainly +0.8
Definitely +1.0

To calculate a combine certainty factor, the system uses the following equation

(Durkin, 1994).
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CFCOMBINE (CF[, CFz,) = CFl + CF2 * (1 - CF]) both > 0

CF, + CF, one <0
1 —min {|CF||, |CF,|}

CF,+CF, * (1 + CF)) both <0
where:
CF, is the confidence in hypothesis H established by Rule 1;
CF, is the confidence in hypothesis H established by Rule 2;
|CF,| and |CF;] are absolute magnitudes of CF, and CF,, respectively.

Figure 5.28: Equations of Certainty Theory for Calculation and Updated CF

5.3.2 Programming Languages
Expert system for Selection of Academic Programme (ESSAP) is a web-based
expert system that is located in the server and can be accessed through the World
Wide Web. The system is implemented using three (3) web based programming

language such as XHTML, PHP, JavaScript, and CSS as scripting interface

design.

i) XHTML stands for EXtensible HyperText Markup Language that specifies
the format of the text that is displayed in a Web browser such as Microsoft’

Internet Explorer, Mozilla Firefox or Netscape (Deitel et. al, 2004).

ii) PHP or PHP: Hypertext Preprocessor is a server side scripting language
designed specifically for the Web (Welling & Thomson, 2004). PHP is an
Open Source product which means we have to access to the source code and

use, alter, and redistribute it all without charge. PHP has many strengths
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compared to it competitors such as Perl, Microsoft ASP.NET, JavaServer

Pages (JSP), and ColdFusion. The strengths are:

a)

b)

¢

d

High performance
PHP is very efficient. Using a single inexpensive server, we can serve

millions of hits per day.

Interfaces to many different database systems

HP has native connections available to many database systems. Using
MySQL, we can directly connect to PostgresSQL, mSQL, Oracle, dbm,
FilePro, Hyperwave, Infromix, InterBase, and Sybase database among

others.

Built-in libraries for many common web tasks
PHP can generate GIF images on the fly, connect to web services and
other network services, parse XML, send email, work with cookies, and

generate PDF documents, all with just a few lines of code.

Low cost
PHP is free; we can download the latest version at any time from

http://www.php.net for no charge.

Ease of learning and use
The syntax of PHP is based on other programming languages, primarily C
and Perl. If we already know C and Perl, or C-like language such as C++

or Java, we will be productive using PHP almost immediately.
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f) Strong object-oriented support

PHP version 5 has well-designed object-oriented features such as
inherintance, private and protected attributes and methods, abstract classes

and methods, interfaces, constructors, and destructors.

Portability

PHP is available for many different operating systems. We can write PHP
code on free Unix-like operating systems such as Linux and FreeBSD,
commercial UNIX versions such as Solaris and IRIX, or on different

versions of Microsoft Windows.

h) Availability of source code

9

PHP is unlike commercial, closed-source product because we can free
simply modify something or add to the language. We do not need to wait
for the manufacturer to release patches. We also do not need to worry
about the manufacturer going out of business or deciding to stop

supporting a product.

Availability of support
Zend Technologies (www.zend.com), the company behind the engine that
powers PHP, funds its PHP development by offering support and related

software on a commercial basis.
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iii) Javascript

Javascript was originally created by Netscape. It can facilitate a disciplined
approach to designing computer programs that enhance the functionality and
appearance of Web pages (Deitel et. al). JavaScript is used in millions of Web
pages to improve the design, validate forms, detect browsers, create cookies,
and much more. JavaScript is the most popular scripting language on the
internet, and works in all major browsers, such as Internet Explorer, Mozilla,

Firefox, Netscape, and Opera (w3schools.com, 2005).

Cascading Style Sheets (CSS)

The interface has been developed using Cascading Style Sheets (CSS), and
Adobe Photoshop. CSS is a simple mechanism for adding style (e.g. fonts,
colours, and spacing) to Web documents, tutorials, books, mailing lists for

users (w3.org.com, 2005).

| Inference Engine I e Working Memory

Knowledge Base |

Student/User

Figure 5.29: ESSAP System Architecture
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5.3.3 Knowledge Base

Knowledge base is the important part in developing the expert system.
Knowledge base contains everything necessary for understanding, formulating
and solving the problem in the system. The most popular approach to
representing domain knowledge is using production rules. All the knowledge
will be represented in different ways in the table of the database. For the system,
we had used MySQL as a database to store the knowledge and rules of the

qualifications and interest base on Holland J. Theory (refer Figure 5.29).

According to Welling & Thomson (2004), MySQL is a very fast, robust,
relational database management system (RDBMS). Hence, MySQL is a
multiuser, multithreaded server. It uses Structural Query Language (SQL), the
standard database query language worldwide. MySQL is available under a dual
licensing scheme. We can use it under an open source licence (the GPL) free as

long as we are willing to meet the terms of the license.

5.3.4 Working Memory

Working memory contains facts about a problern that are discovered during the
consultation with the expert system. All the information on the current problem
will be located in the working memory. The system will match this information
with knowledge contained in the knowledge base to infer new facts. The system

reaches some conclusion that is also entered into the working memory.
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5.3.5 Inference Engine

The inference engine will generate the consultation result. It works with facts
contained in the working memory and the domain knowledge base to derive new

information. It will match the facts to draw a conclusion about the problem.

5.4 Summary

In this chapter, the implementation of ESSAP system was presented. The system is
named as ESSAP, acronym of Expert System for Selection of Academic Programme.
ESSAP uses the artificial intelligence approach which is expert system as its main
engine for selection and reasoning tasks. In the next chapter, the ESSAP system

results are evaluated empirically.
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CHAPTER 6
RESULTS & FINDINGS

In this chapter, the system performance and evaluation in Expert System for Selection of
Academic Programme (ESSAP) system will be discussed. The experiments were carried
out under Windows XP Professional platform using 1.7-megahertz Pentium IV processor
and 256 MB RAM. The experimental results on students are discussed in Section 6.1.

Experimental works on staff of KUTPM are presented in Section 6.2.

6.1 Evaluation on Students of KUTPM

Several tests have been conducted to determine whether ESSAP system full fill
students’ needs. Questionnaires were distributed to the students to fill up after they
finished in trying the ESSAP system (refer Appendix D). A total of 50 students were
involved in this system evaluation. The questionnaire is divided into three (3) sections
which are a section for student information (question 1 to question 2), current system
(question 3 to question 11), and ESSAP system (question 12 to question 20). The

students’ feedback were tabulated, analyzed and presented.
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6.1.1 Questions on Student Information

a) Question 1: What is your current semester?

Table 6.1: Current Semester Student
Current Semester Value

1* semester 12
2™ semester 5
3" semester 3
4™ semester
5" semester 16
6" semester 10
Others 0

Current Semester Student

0 20% B 0% 0 24% O 1Ist semester

B 2nd semester
0 3rd semester

1 4th semester

= 10% B S5th semester

- 32% D 6% 0O 6th semester

0O 8%
° . @ Others

Figure 6.1: Pie Chart of Current Semester Student

Based on the Table 6.1 above, it shows the majority of the respondents were
fifth semester students (16 students) and the third semester students were the
least (3 students). Figure 6.1 shows the percentage of current semester student
based on the value from Table 6.1. the chart shows that 32 percent of the
respondents were in their fifth semester, while the third semester students

only constitute six percent of the total respondents in this survey.
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b) Question 2: What is your academic programme that you are taking in

KUTPM?

Table 6.2: Student Academic Programme

Academic Programme Value
BCS (Artificial Intelligence) 10
BCS (Management Information System)
BCS (Networking )
BCS (Software Engineering)
BICT (Graphic Design)
BICT (Multimedia) 18

Academic Programme of Student

020% 0 BCS (AD)

B BCS (MIS)
0O BCS (NET)
0O BCS (SE)

m BICT (GD)
O BICT (MM)

036%

& 8%

e O 16%
= 10% O 10%

Figure 6.2: Pie Chart of Student Academic Programme

Table 6.2 shows the breakdown of academic programmes that the
respondents were currently enrolled in. Figure 6.2 shows that the majority of
students were from Bachelor in Information Communication and Technology
(BICT - MM), majoring in multimedia which represents 36 percent (18
students) of the respondents, while respondents from Bachelor in Computer
Science (BCS — MIS), majoring in Management Information System only

constitute 8 percent (4 students).
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6.1.2 Questions on Current System

a) Question 3: How did you choose your academic programme in KUTPM?

Table 6.3: The Way Student Choose Academic Programme

The Way Chosen Academic Programme Value
Decide Myself 22
Follow Friends 20
Family Recommendation 8

0 16%

0 44%

The Way Student Choose Academic Programme

0O Decide Myself
m Follow Friends
O Family Recommendation

Figure 6.3: Pie Chart of the Way Student Choose Academic Programme

Table 6.3 above shows the way students choose an academic programme.

There are three ways students choose their academic programme, that is by

deciding themselves, follow their friends, or through family recommendation.

The chart in Figure 6.3 depicts the percentage of respondents corresponding

to the ways they choose their academic programme. Majority of them decided

themselves (44 percent), while those who follow their friends and family

recommendation were 40 percent and 16 percent respectively.
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b) Question 4: Have you seen any advisor/counsellor to help you in choosing

the academic programme that is suitable with your qualification and

interest?
Table 6.4: Student Seen Any Advisor
Student Seen Any Advisor Value
Yes 15
No 35

Student Seen Any Advisor

O 30%

O Yes
m No

m 70%

Figure 6.4: Pie Chart of Student Seen Any Advisor

Based on Table 6.4, from out of the 50 respondents, only 15 of them went to
see an advisor /counsellor before choosing their academic programme at
SISE, KUTPM. From Figure 6.4, the remaining 70 percent of these students
never sought the advice of counsellor in choosing a suitable academic

programme for themselves.
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¢) Question 5: If yes, how long does it take to make an appointment with the

advisor/counsellor?
Table 6.5: Duration Make Appointment With Advisor
Time Value

1 day 4

2 days 6

3 days 3

4 - 6 days 1

I - 2 weeks 1

> 2 weeks 0

Time To Take For Make Appointment With Advisor
a7 ®M7% 00% O 27% o 1 day
m 2 days
020%
0O 3 days
O 4 - 6 days
m1-2weeks
- 39% 0> 2 weeks

Figure 6.5: Pie Chart of Duration to Make Appointment with Advisor

Table 6.5 shows the duration to make appointment with an advisor. Most
respondents claimed that it takes 2 days to make an appointment, while only
one student each that said it takes 4 to 6 days and 1 to 2 weeks. Figure 6.5
shows the percentage which the majority is 39 percent, while the last two

categories only share seven percents each.
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d) Question 6: It usually takes me ..................... minutes to complete the

advising process.

Table 6.6: Duration to Complete Advising Process

Duration (Time) Value
Never met 35
< 10 minutes
11 - 20 minutes
21 - 30 minutes
31 - 40 minutes
> 40 minutes

W N W=D

Duration to Complete Advising Process
0 10% O Never met

™ 12% B < 10 minutes
0 11 - 20 minutes
0 6% .0 21 - 30 minutes
0 2% o 70% B 31 - 40 minutes

0 > 40 minutes
o, 0% o

Figure 6.6: Pie Chart of Duration to Complete Advising Process

Results from Question 6 revealed that 70 percent of students never met an
advisor. Those who spent more than 30 minutes in an advisory session
constitute 22 percent of the respondents, while the remaining eight percent

only need about 10 to 30 minutes with their advisor.
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e) Question 7: Have you ever had a walk-in appointment

school/advisor/counsellor office?

at

Walk-in Appointment for Advising Process

Table 6.7: Walk-in Appointment for Advising Process

Value

Yes

10

No

40

0 20%

Walk-in Appointment for Advising Process

O Yes
M No

Figure 6.7: Pie Chart of Walk-in Appointment for Advising Process

Table 6.7 shows the result of walk-in appointment for advising process in

SISE. Majority of students did not have any walk-in appointment (40

students), while the other 10 had. Figure 6.7 shows the percentage of the

respond to this question.
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B Question 8: If yes, then on average, how many minutes did you have to wait

for an appointment?

Table 6.8: Average Duration Have to Wait for Appointment

Average Duration Value

0 - 10 minutes

11 - 20 minutes

21 - 30 minutes

31 - 40 minutes

- N [ [N ==

> 40 minutes

Average Duration Have to Wait for Appointment

m| 10% 0 10%

'00- 10 minutes
- 20% = 11 - 20 minutes
5 ‘0O 21 - 30 minutes
: 0 31 - 40 minutes
m > 40 minutes

0 20%

0 40%

Figure 6.8: Pie Chart of Average Duration Have to Wait for Appeintment

Question 8 applies to the 10 respondents who answered positively in Question
7. Out of these 10 students, the majority (40 percent) stated that the average

duration they have to wait for an appointment is about 21 to 30 minutes.
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g Question 9: Do you think this was a reasonable time to wait?

Table 6.9: Reasonable Time to Wait

Reasonable Time to Wait

Value

Yes

Reasonable Time to Wait

0 20%

O Yes
B No

Figure 6.9: Pie Chart of Reasonable to Wait for Academic Process

Out of these same 10 respondents, eight percent of them said that it is not a

reasonable time to wait for an advisor as shown in Figure 6.9, in relation to

Question 8 and Question 9.
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h)  Question 10: If you never met your advisor/counsellor, give a reason why?

Table 6.10: Reason for Never Met Advisor
Reason Value
Lack of Time
Too Shy
Lazy to Wait 10
Not Comfortable
Do Not Interested
Do Not Know
Reason for Never Met Advisor/Counsellor
- %% 0 21% O Lack of Time
0 15% ——y = Too Shy
. O Lazy to Wait
031% ' e : Eztﬁr‘:::r::zd

Figure 6.10: Pie Chart of Reason for Never Met Advisor/Counsellor

Based on the 35 students who claimed that they never met an advisor prior to
choose their academic programme, the majority of them gave the reason that
they are lazy to wait for a session with an advisor. Only two of them said that

they do not know any advisor to seek (refer Table 6.10 and Figure 6.10).
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6.1.3 Questions on ESSAP System

a) Question 11: How about the Graphical User Interface (GUI) for this

system?
Table 6.11: Evaluation of Graphical User Interface
Ranking Value
Very Poor 0
Poor
Average 3
Good 20
Very Good 27
Evaluation on Graphical User Interface
- 00%
- 0%
0O Very Poor
m Poor
’ 0O Average
- 54% J 040% 0O Good
m Very Good

Figure 6.11: Pie Chart of Evaluation on Graphical User Interface

Question 11 and onwards cover the responds on ESSAP System. Figure 6.11
shows that about 94 percent of the respondents agreed that the ESSAP GUI is

good, while the remaining 6 percent said that it is average.
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b) Question 12: How about the functionality of the system, user interaction

and navigational tools?
Table 6.12: Evaluation of System Functionality
Ranking Value
Very Poor 0
Poor 0
Average 4
Good 22
Very Good 24

Evaluation on System Functionality

0 0%
- m0%
0O 8% - :
O Very Poor
m 48% ®& Poor
0O Average
0 Good
8 Very Good

Figure 6.12: Pie Chart of Evaluation on System Functionality

Table 6.12 shows the responds on the evaluation of system functionality, user
interaction and navigational tools by the students. Twenty four out of fifty
respondents said that the system functionality is ‘very good’ while another 22
and four said that it is ‘good’ and average respectively. Refer to Figure 6.12

for the summary in percentage.
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¢) Question 13: Do you think an explanation function would be helpful in

answering interest (based on Holland J. Theory) questions?

Table 6.13: Evaluation of Explanation Functions
Ranking Value

Strongly Disagree 0

Disagree

Average 2

| Agree 20
Strongly Agree 28
Evaluation on Explanation Functions
0 0%
0 Strongly Disagreer
B Disagree
0 Average
| 56% 0O Agree

= Strongly Agree

Figure 6.13: Pie Chart of Evaluation on Explanation Functions

Question 13 asked the respondents for their opinion on helpfulness of the
explanation function in the system. About 96 percent of the respondents
agreed that the function is helpful in answering interest based on Holland J.

Theory.
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d) Question 14: Would this system determine your personality types correctly

(such as Realistic, Investigative, Artistic, Social, Enterprising and

Conventional)?
Table 6.14: Evaluation of System Results
Ranking Value
Very Poor 0
Poor 0
Average 2
Good 23
Very Good 25

Evaluation on System Results

0 0%
m 0%
‘ 2 0O Very Poor
8 Poor
CJ Average
= 50% 0 46% 0 Good
B Very Good

Figure 6.14: Pie Chart of Evaluation of System Results

Table 6.14 shows the evaluation of system result of ESSAP system. Majority
of the students (96 percent) self that the system is good enough to determine
their personality types correctly. The remaining four percent found it to be

average.
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e) Question 15: Are you clear about your career and education path after

using this system?
Table 6.15: Clear of Career Path After Using ESSAP
Ranking Value
Strongly Disagree 0
Disagree 0
Average 2
Agree 22
Strongly Agree 26

Clear of Career Path After Using ESSAP

0 0%
- 0%
& o Strongly Disagree-
M Disagree
0O Average
- 52% ) naa% O Agree

W Strongly Agree

Figure 6.15: Pie Chart of Clear of Career After Using ESSAP

Figure 6.15 shows the chart that almost all respondents agreed that they are
clear about their career and education path after using ESSAP System. This
shows that the system can tremendously help students to decide the suitable

academic programme for them to enroll.
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S Question 16: How long does it take to use this system (in minutes)?

Table 6.16: Duration of Using ESSAP System
Duration Value
0 - 10 minutes 26
11 - 20 minutes 18
21 - 30 minutes 5
31 - 40 minutes 1
> 40 minutes 0

Duration in Using ESSAP System

0 2%

0 52%
W 36%

0 0 - 10 minutes

M 11 - 20 minutes
021 - 30 minutes
3 31 - 40 minutes
m > 40 minutgs ]

Figure 6.16: Pie Chart of Duration of Using ESSAP System

Table 6.16 shows the duration of using ESSAP system by 50 students of
SISE. Twenty six students stated that they took less than 10 minutes to use the
system, while another 18 spent 11 - 20 minutes, five students use the system

for about 21 — 30 minutes, and only one student spent about 31 — 40 minutes

to use the system.
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8 Question 17: Would this system recommend the suitable/fit academic

programme based on your interests and qualifications?

Table 6.17: Recommend Suitable Academic Programme
Ranking Value
Strongly Disagree 0
Disagree 0
Average 4
Agree 22
Strongly Agree 24

Recommend Suitable Academic Programme
. O00%

- 0%

: E] Strongiy Dlsagree
m48% M Disagree
[ Average
O Agree

& Strongly Agree

Figure 6.17: Pie Chart for Recommend Suitable Academic Programme by
ESSAP System

Figure 6.17 represents the responds on whether the system recommends
suitable academic programme based on the respondents’ interest and
qualifications. More than 90 percent of the respondents agreed that the system

showed them a suitable academic programme.
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h) Question 18: What is your evaluation of the overall effectiveness and value

of the system?
Table 6.18: Overall Evaluation of ESSAP System
Ranking Value
Very Poor 0
Poor 0
Average 2
Good 23
Very Good 25

Evaluation on Overall ESSAP System
0 0%

B 0%

O Very Poor
@ Poor
O Average
0 46% 0 Good
m Very Good

m50%

Figure 6.18: Pie Chart for Overall Evaluation of ESSAP System

Table 6.18 shows the overall evaluation of ESSAP system by the students.
The highest ranking is very good (25 students) and the lowest ranking is
average (2 students). Figure 6.18 show that more than 90 percent of the
respondents believe that overall, the system is effective, while only four

percent said it is average.
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i) Question 19: Would you recommend this system to others?

Table 6.19: Will Recommend ESSAP System to Others
Will Recommend Value
Yes 50
No 0

Will Recommend ESSAP System to Others

| 0%
0 Yes

@ No

0 100%

Figure 6.19: Pie Chart for Recommendation of ESSAP System to Others

Table 6.19 shows the result whether the students will recommend ESSAP
system to others or not. All the 50 students said that they will recommend the

ESSAP System for others to use.

6.2 Evaluation on Staffs of KUTPM

A questionnaire has been constructed to gauge KUTPM staff opinion on the use of
the ESSAP System (refer Appendix E). For this system evaluation only 10 people
were involved as a sample; seven (7) persons from Communication and Counselling
department (C&C) and three (3) persons are lecturers of SISE. The questionnaire is
divided into two (2) sections which a section for the current system (question 1 to
question 2), and other for the ESSAP System (question 3 to question 13). The results

that follows are based on each of the questions in the questionnaire.
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6.2.1 Questions on Current System

a) Question 1: How many students that normally you can consult in academic

programme and their career path?

Table 6.20: Number of Students in Daily Consultation
Number of Students Value
1 - 3 persons 3
4 - 7 persons 5
8 - 11 persons 2
12 - 15 persons 0
> 16 persons 0

Number of Students in Daily Consultation

0 0%
- m0%
020% O 30% o1 - 3 persons
m4 -7 persons
08 - 11 persons
O 12 - 15 persons

- 50% m > 16 persons

Figure 6.20: Pie Chart for Number of Students in Daily Consultation

Table 6.20 shows the number of students that KUTPM staff can consult in a
day. Majority of the respondent claimed that they can consult about 4 — 7
students daily, while only two staff would be able to consult 8 — 11 students in
a day. Figure 6.20 show that half of the respondents can consult an average of

4 — 7 students in a day.

113



b) Question 2: How many minutes did you spend to consult a student in one

appointment?
Table 6.21: Duration in Academic Process Consultation
Duration Value

0 - 10 minutes 0

11 - 20 minutes 1

21 - 30 minutes 3

31 - 40 minutes 4

> 40 minutes 2
Duration in Academic Process Consultation

=20% 0o0%  m10%

00 - 10 minutes
| 11 - 20 minutes
021 - 30 minutes
0O 31 - 40 minutes
M > 40 minutes

0 30%

0 40%

Figure 6.21: Pie Chart for Duration in Academic Process Consultation

Form Figure 6.21, it shows that 40 percent of the respondents spent about 31
— 40 minutes to consult a student in a session. Twenty percent of them spent
more than 40 minutes per session, while only 10 percent spent 11 — 20

minutes per session.
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6.2.2 Questions on ESSAP System

a) Question 3: How about the Graphical User Interface (GUI) for this system?

Table 6.22: Evaluation on Graphical User Interface
Ranking Value
Very Poor 0
Poor 0
Average 1
Good 2
Very Good 7

Evaluation on Graphical User Inte rface

0 0%
- 0%
0O 10% :
° O Very Poor
m® Poor
O Average
0 Good
| Very Good

Figure 6.22: Pie Chart for Evaluation on Graphical User Interface

Out of the 10 staff involved in evaluating ESSAP System, nine of them said
that it has a good GUI, while the remaining one respondent found that the

GUI average (refer to Table 6.22).
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b) Question 4: How about the functionality of the system, user interaction and

navigational tools?
Table 6.23: Evaluation of System Functionality
Ranking Value
Very Poor 0
Poor 0
Average 0
Good 4
Very Good 6
Evaluation on System Functionality
0 0%
- 0%
_00% 0O Very Poor
B Poor
O Average
- 60% O Good
M Very Good

Figure 6.23: Pie Chart for Evaluation of System Functionality

Table 6.23 shows the results of evaluation of system functionality, user
interaction and navigational tools by the staff. Figure 6.23 summaries the
results from Table 6.23. it shows that 60 percent of the respondents were very
impressed with the system functionality and the other 40 percent felt that the

system functionality is good enough.

116



¢) Question 5: Do you think an explanation function would be helpful in

answering interest (based on Holland J. Theory) questions?

Table 6.24: Evaluation of Explanation Function
Ranking Value
Strongly Disagree 0
Disagree 0
Average 0
Agree 3
Strongly Agree 7

EvaluatlonDO&AExplanatlon Function

| 0%

- 30%
O Strongly Disagree
W Disagree
[ Average
0O Agree

B Strongly Agree

Figure 6.24: Pie Chart for Evaluation of Explanation Function

Question 5 captured the opinion of the 10 respondents towards the system
explanation function. Seventy percent of the respondents strongly agreed that

the function is helpful, and the other 30 percent of respondents agreed to it.
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d) Question 6: Would this system determine the student’s personality

correctly?
Table 6.25: Determine Students Personality Correctly
Ranking Value
Strongly Disagree 0
Disagree 0
Average 0
Agree 2
Strongly Agree 8
ESSAP System Correctly Determine Stude nts Pe rsonality
¢ 0%
0%
- O0%
020% 0O Strongly Digagme
@ Disagree
O Average
O Agree
= 80% ® Strongly Agree

Figure 6.25: Pie Chart for Determine Students Personality Correctly

The 10 staffs were asked whether the system can determine a student’s
personality correctly. From the respond, it shows that 80 percent of the
respondents strongly agreed to the statement, while 20 percent still agree to it

(refer Figure 6.25).
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e) Question 7: Does this system give clear descriptions about student’s career

and education path?

Table 6.26: Give Clear Descriptions in Career Paths
Ranking Value

Strongly Disagree
Disagree
Average

Agree

NN = OO

Strongly Agree

Give Clear Descriptions About Career Paths

0 0%
0%

0 10% R
0O Strongly Disagree

0 20% 8 Disagree
O Average
O Agree

= 70% @ Strongly Agree

Figure 6.26: Pie Chart for Give Clear Descriptions in Career Paths

Table 6.26 shows that nine out of 10 respondents somehow agreed that the
system gives a clear description on a student’s career and education path. The
other 10 percent felt that the system provide an average description on this

matter.
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J) Question 8: Would this system recommend the suitable academic

programme based on student’s interests and qualifications?

Table 6.27: Recommend Suitable Academic Programme
Ranking Value
Strongly Disagree 0
Disagree 0
Average 0
Agree 3
Strongly Agree 7

Recommend Slg@/(!’)le Academic Programme

. W0%

- O0%

0 30% 0O Strongly Disagree
@ Disagree

O Average
O Agree
| 70% ' W Strongly Agree

Figure 6.27: Pie Chart for Recommend Suitable Academic Programme

Table 6.27 illustrate the results from Question 8. Here it clearly shows that 70
percent of the staff felt that the system can recommend the suitable academic
programme based on the student’s interests and qualifications. The remaining

30 percent agreed to it at same degree.
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g Question 9: How long does it take to use this system (in minutes)?

Table 6.28: Duration Used ESSAP System
Duration Value
0 - 10 minutes 6
11 - 20 minutes 3
21 - 30 minutes 1
31 - 40 minutes 0
> 40 minutes 0

Duration in Using ESSAP System

0 0%

00 - 10 minutes
MW 11 - 20 minutes
0O 21 - 30 minutes
0O 31 - 40 minutes
W > 40 minutes

| 30%
0 60%

Figure 6.28: Pie Chart for Duration Used ESSAP System

Table 6.28 shows that the majority of the staff took about less than 10 minutes
to use this system. The remaining the staff did not take more than 30 minutes
to use this system. This shows that this system is not that hard to comprehend

and use.
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h) Question 10: Does the duration of consultation used in system is better and

less time consuming rather than traditional method?

Table 6.29: Better and Less Time Consuming Than Traditional System
Ranking Value
Strongly Disagree 0
Disagree 0
Average 0
Agree 3
Strongly Agree 7
Better and Less Time Consuming Than Traditional
System
0%
=%
oo% 7
0 30% O Strongly Disagree
8 Disagree
0O Average
0O Agree
m 70% @& Strongly Agree

Figure 6.29: Pie Chart for Better and Less Time Consuming Than Traditional
System
Based on Figure 6.29, it shows that all the 10 respondents agreed that the
ESSAP System is better and less time consuming then the traditional method
of consultation. Table 6.29 provides the details of the result shown by Figure

6.29.

122



i) Question 11: Do you think that this system is reasonable to be used by the

student?

Table 6.30: Reasonable to Use by Student
Ranking Value

Strongly Disagree
Disagree
Average

Agree

Strongly Agree

(= N IS e KR )

Reasonable to Use by Student
0 0%

© m0%
L O0% :
0 Strongly Disagree
M Disagree
0O Average
1 Agree

.l Strongly Agree

Figure 6.30: Pie Chart for Reasonable to Use by Student

Result from the respond on Question 11 shows that the majority staff believe
that this system can be reasonably use by the students in choosing the right
academic track for them. Table 6.30 shows that six out of the 10 respondents

strongly agreed to this statement.
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J) Question 12: What is your evaluation of the overall effectiveness and value

of the system?
Table 6.31: Evaluation of Overall System
Ranking Value
Very Poor 0
Poor 0
Average 0
Good 4
Very Good 6
Evaluation on Overall System
0 0%
- m0%
© 010% -
0O Very Poor
B Poor
O Average
- 60% 0O Good
| Very Goodﬂ

Figure 6.31: Pie Chart for Evaluation on Overall System

Overall, all the 10 respondents agreed that the system is effective in doing
what it suppose to do. From Table 6.31, it shows that six out of the 10 staff
strongly agreed to the system effectiveness, while the other four felt the

system is good enough to fulfil its function/objective.
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k) Question 13: Would you recommend this system to students?

Table 6.32: Will Recommend ESSAP System to Students

Will Recommend Value
Yes 10
No 0

Will Recommend ESSAP System to Students

| 0%
OYes .

B No
0 100%

Figure 6.32: Pie Chart of Will Recommend ESSAP System to Students

The last question asked the 10 respondents whether they will recommend this

system to the students. Interestingly, the respond was a 100 percent yes.

6.3 Summary

In this chapter, the testing results and performance of ESSAP system have been
discussed. Several surveys have been performed to obtain the verification of this
system. In conclusion the ESSAP system is suitable to be used as decision making

tool for the students in order to help the staff of KUTPM in the consultation process.
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CHAPTER7
CONCLUSION AND DISCUSSION

Design and development of ESSAP system is to supplement the current conventional
advising process. ESSAP system used a forward chaining expert system to engineer the
expertise and to implement the Certainty Factor (CF) in the calculation of the Holland J.
Theory result. Certainty theory is a popular alternative to probability theory for inexact
reasoning in experts system (Durkin, 1994). This project provides guide for the students
to select the suitable academic programme in SISE based on their academic qualification

and interest, in addition to the types of student’s personality (Holland J. theory).

In this chapter, it will discuss the limitations and recommendations for future works of the

ESSAP system.

7.1 Limitation of the System
There are some limitations in this ESSAP system, such as:
a) This system only covers the academic programme that offered by SISE.
b) This system does not cover majoring selection such as Artificial Intelligence (Al),

Software Engineering (SE), Networking, and Management Information System

(MIS).
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7.2 Recommendation

Below are the recommendations for the future works:

a) Integrating other technique such as prediction using Neural Network technique
that can predict the type of student personalities. Student’s data will be used for
training and testing. It can be also integrated with Fuzzy Logic technique that can
enhance the reasoning when dealing with the fuzzy data. This system can be
called as Hybrid System.

b) The system can handle more types of academic programmes offered by another
school in KUTPM such as School of Health Sciences (SHS), School of Business

Management (SBM), and School of Foundation Study (SFS).
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APPENDIX A



1.0 Rules for Holland J. Theory

No.

Rules

Rule 1

IF you are a practical person

OR you are an athletic person

OR you are a straight forward person

OR you are a mechanically inclined person
OR you are a nature lover person

OR you are an operate tools and machinery person
OR you can fix electrical things

OR you can solve mechanical problems
OR you can pitch a tent

OR you can play a sport

OR you can read a blueprint

OR you can works on cars

OR you are like to tinker with mechanics
OR you are like to work outdoors

OR you are like to physically active

OR you are like to use your hands

OR you are like to build things

THEN your personality is realistic

Rule 2

IF you are an inquisitive person

OR you are an analytical person

OR you are a scientific person

OR you are an observant person

OR you are a precise person

OR you can operate tools and machinery
OR you are think abstractly

OR you can solve math problems

OR you can understand physical theories
OR you can do complex calculations
OR you can use a microscope

OR you can works on cars

OR you can analyze data

OR you are like to explore ideas
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OR you are like to use computers

OR you are like to work independently

OR you are like to perform laboratory experiments or works
OR you are like to read scientific or technical magazines

THEN your personality is investigative

Rule 3

IF you are a creative person

OR you are an intuitive person

OR you are an imaginative person

OR you are an innovative person

OR you are an individualist person

OR you can sketch, draw or paint

OR you can play a musical instrument

OR you can write stories, poetry, music, sing, act or dance
OR you can design fashion or interiors

OR you are like to attend concerts, theatres, or art exhibits
OR read fiction, plays, poetry

OR you are like to work on crafts

OR you are like to take photographs

OR you are like to express yourself clearly

THEN your personality is artistic

Rule 4

IF you are a friendly person

OR you are a helpful person

OR you are an idealistic person

OR you are an insightful person

OR you are an outgoing person

OR you are an understanding person

OR you can teach and train others

OR you can express yourself clearly

OR you can lead a group discussion

OR you can mediate disputes

OR you can plan and supervise an activity
OR you can cooperate well with others
OR you are like to works in group

OR you are like to help people with problems
OR you are like to participate in meetings
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OR you are like to do volunteer service
OR you are like to work with young people
OR you are like to play team sports

THEN your personality is social

Rule 5

IF you are a self-confident person

OR you are an assertive person

OR you are a sociable person

OR you are a persuasive person

OR you are an enthusiastic person

OR you are an energetic person

OR you can initiate projects

OR you can convince people to do things your way
OR you can sell things or promote ideas

OR you can give talks or speeches

OR you can organize activities and events

- OR you can lead a group

OR you are like to make decisions affecting others
OR you are like to be elected to office

OR you are like to win a leadership or sales award
OR you are like to start your own political campaign
OR you are like to meet important people

THEN your personality is enterprising

Rule 6

IF you are a well groomed person

OR you are an accurate person

OR you are a numerically inclined person

OR you are a methodical person

OR you are a conscientious person

OR you are an efficient person

OR you can work well within a system

OR you can do a lot of paper work in a short time
OR you can keep accurate records

OR you can use a computers

OR you are like to follow clearly defined procedures
OR you are like to use data processing equipment

OR you are like to work with numbers
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OR you are like type or take shorthand
OR you are like to be responsible for details
THEN your personality is conventional

Rule 7 IF you are good at repairing or making new things
THEN you are practical person

Rule 8 IF you are physically strong and good at sport
THEN you are athletic person

Rule 9 IF you are honest about your feelings or opinions and not hiding
anything

THEN you are straight forward person

Rule 10 IF you are natural interested in or good at understanding how
machines work and repairing them

THEN you are mechanically inclined person

Rule 11 IF you are care of animal

THEN you are nature lover person

Rule 12 IF you are good at working with machinery
THEN you are an operate tools and machinery person
Rule 13 IF you can repair something that is broken or nor working
properly
THEN you can fix electrical things
Rule 14 . IF you are capable to solving which need skills
| THEN you can solve mechanical problems
Rule 15 IF you are drawn to the outdoors
THEN you are like to work outdoors
Rule 16 IF you are good at sports and other outdoor activities
THEN you can pitch a tent
Rule 17 IF you are always like to take part in any sport
THEN you can play a sport
Rule 18 IF you are good at using tools that require manual dexterity

THEN you can read a blueprint

Rule 19 IF you are good at fixing, building and repairing things

THEN you can works on cars

Rule 20 IF you are like to repair old things
THEN you are like to tinker with mechanics

Rule 21 IF you are good at using physical strength to accomplish tasks
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THEN you are like to be physically active

Rule 22 IF you can are good at solving problems with tools and equipment

THEN you are like to use your hands

Rule 23 IF you are like to do things that produce tangible results
THEN you are like to build things
Rule 24 IF you are curious about different things and wanting to find out

more about them

THEN you are an inquisitive person

Rule 25 IF you are thinking or reasoning using methods that help to
examine things carefully

THEN you are an analytical person

Rule 26 IF you are relating to, or employing the methodology of science

THEN you are a scientific person

Rule 27 IF you are good or quick at noticing things

THEN you are an observant person

Rule 28 IF you are very careful about small details

THEN you are a precise person

Rule 29 IF you are think complicated ideas rather than about things that
around you

THEN you can think abstractly

Rule 30 IF you are enjoy working with numbers and can do mental
calculations

THEN you can solve math problems

Rule 31 IF you are interested in new scientific advances

THEN you can understand physical theories

Rule 32 IF you are enjoy the challenge of brain teasers or others puzzles
that require logical thinking

THEN you can do complex calculations

Rule 33 IF you are good at doing scientific or laboratory work

THEN you can use a microscope

Rule 34 IF you are good at conducting research and analysis
THEN you can analyze data
Rule 35 IF you are good in writing reports and papers or analysis the data

THEN you are like to use computers

Rule 36 IF you are like to examine or discuss something carefully in order
to find out more about it
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THEN you are like to explore ideas

Rule 37

IF you are confident and able to do things by yourself in your own
way without wanting help or advice from other people

THEN you are like to work independently

Rule 38

IF you can use a microscope

THEN you are like to perform laboratory experiments or works

Rule 39

IF you are always to find out information from books
THEN you are like to read scientific or technical magazines

Rule 40

IF you can producing or using new and effective ideas

THEN you are a creative person

Rule 41

IF you are able to understand situations using your feelings
without being told or having any proof

THEN you are an intuitive person

Rule 42

IF you are good at thinking of new, interesting ideas, and at
forming pictures in your mind

THEN you are an imaginative person

Rule 43

IF you are always using clever new ideas and methods

THEN you are an innovative person

Rule 44

IF you are normally does things in your own way and has different
opinions from most other people

THEN you are an individualist person

Rule 45

IF you are ability to shape images seen in the mind's eye

THEN you can sketch, draw or paint

Rule 46

IF you are able to read music

THEN you can play a musical instrument

Rule 47

IF you are good at language and prefer tasks involving personal or
physical skills

THEN you can write stories, poetry, music, sing, act or dance

Rule 48

IF you are good at decorating or designing

THEN you can design fashion or interiors

Rule 49

IF you are enjoy creating art or original works

THEN you are like to work on crafts

Rule 50

IF you are tend to make visual record of events with camera or
camcorder

THEN you are like to take photographs

Rule 51

IF you are always to let people know your thoughts and feelings so
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that they can understand
THEN you are like to express yourself clearly

Rule 52 IF you are enjoy with entertainment and arts performing
THEN you are like to attend concerts, theatres, or art exhibits

Rule 53 IF you are like to make friend and ready to talk with people
THEN you are a friendly person

Rule 54 IF your are always willing to help people
THEN you are a helpful person

Rule 55 IF you are believing in principles or perfect standards that cannot
really be achieved
THEN you are an idealistic person

Rule 56 IF you are able to understand and realize what people or situations
are really like
THEN you are an insightful person

Rule 57 IF you are like to meet and talk to new people
THEN you are an outgoing person

Rule 58 IF you are sympathetic and kind about other people’s problems
THEN you are an understanding person

Rule 59 IF you like to teach, enlighten or guide
THEN you can teach and train others

Rule 60 IF you are always to let people know your thoughts and feelings so
that they can understand
THEN you can express yourself clearly

Rule 61 IF you are good at expressing yourself verbally
THEN you are like to be participate in meetings

Rule 62 IF you are like to organize social events
THEN you can plan or supervise an activity

Rule 63 IF you are like to showing other people how to get things done
THEN you can lead a group discussion

Rule 64 IF you are always communicate well with people
THEN you can mediate disputes

Rule 65 IF you are good at listening to and understanding others
THEN you can cooperate well with others

Rule 66 IF you prefer to play basketball, softball, soccer or football

THEN you are like to play team sports
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Rule 67

IF you are like to working that involving other people
THEN you are like to works in group

Rule 68 IF you are always give advice to other people
THEN you are like to help people with problems

Rule 69 IF you are concerned for the welfare of others
THEN you are like to do volunteer service

Rule 70 IF you are like to take great pride in being a mentor to someone
else
THEN you are like to work with young people

Rule 71 IF are not shy or nervous in social situations
THEN you are a self-confident person

Rule 72 IF you are always behaving in a confident way so that people
notice you
THEN you are an assertive person

Rule 73 IF you are always enjoys being with other people
THEN you are a sociable person

Rule 74 IF you can convince people to do things your way
THEN you are a persuasive person

Rule 75 IF you are always showing a lot of interest and excitement about
something
THEN you are an enthusiastic person

Rule 76 IF you are very active because you have a lot of energy
THEN you are an energetic person

Rule 77 IF you are good at managing others
THEN you can initiate projects

Rule 78 IF you have a verbally skill in persuasion to support others
THEN you can sell things or promote ideas

Rule 79 IF you are a talkative and have a lot of ideas
THEN you can give talks or speeches

Rule 80 IF you are like to entertain clients or friends
THEN you can organize activities or events

Rule 81 IF you are good at maintaining a high level of energy and
optimism
THEN you can lead a group

Rule 82 IF your are a good leader

THEN you are like to make decisions affecting others
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Rule 83

IF you are like to participate in political activities

THEN you are like to start your own political campaign

Rule 84 IF you are good at organizing office procedures
THEN you are like to be elected to office
Rule 85 IF you are an ambitious and competitive person
THEN you are like to win a leadership or sales award
Rule 86 IF you are like to attend or participate in sporting events
THEN you are like to meet important people
Rule 87 IF you are having very neat and clean appearance
THEN you are a well groomed person
Rule 88 IF you are be able to do something in an exact way without
making a mistake
THEN you are an accurate person
Rule 89 IF you are like to work with numbers
THEN you are a numerically inclined person
Rule 90 IF you are always doing things carefully and using an ordered
system
THEN you are a methodical person
Rule 91 IF you are always showing a lot of care and attention
THEN you are a conscientious person
Rule 92 IF you can works well without wasting time, money and energy
THEN you are an efficient person
Rule 93 IF you are good at demonstrating patience with detailed
paperwork
THEN you can do a lot of paper work in a short time
Rule 94 IF you are good at organizing office procedures
THEN you are like to follow clearly defined procedures
Rule 95 IF you are like careful about money and material possessions
THEN you can keep accurate financial books and records
Rule 96 IF you are good at making charts and graphs
THEN you are like to work with numbers
Rule 97 IF you are good at attending meeting to take a minute of the

meeting
THEN you are like to type or take shorthand
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Rule 98

IF you are like to belong to civic or fraternal organizations

THEN you are like to be responsible for details

Rule 99

IF you are good at conducting financial analyses
THEN you are like to use data processing equipment

Rule 100

IF you are an organized person

THEN you can work well within a system

2.0 Rules for Qualification

No.

Rules

Rule 1

IF pass Bahasa Melayu >= C6
AND pass Bahasa Inggeris >= C6
AND pass Science >= C6

AND pass 2 subjects >= C6
THEN pass SPM with 5 credits

Rule 2

IF pass Biology >= C6
OR pass Chemistry >= C6
OR pass Physic >= C6
THEN pass Science >= C6

Rule 3

IF you are pass SPM with 5 credits
THEN you can take a Diploma program

Rule 4

IF you are pass STPM with three (3) subjects that have C Grade
THEN you can take a Bachelor program

Rule 4

IF you are pass STPM with two (2) subjects that have C Grade
OR you are pass STPM with two (2) subjects that have Pass Grade
THEN you can take a Bachelor program

Rule 5

IF you are pass A Level
OR you are pass Foundation program

THEN you can take a Bachelor prograr

Rule 6

IF you are pass Diploma that accredited by LAN with CGPA >=
2.00 :

THEN you can take a Bachelor program

Rule 7

IF you can take a Diploma program
AND your first personality is realistic
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THEN you can take Diploma in Electronic and Engineering (DEE)

Rule 8

IF you can take a Diploma program
AND your first personality is realistic
THEN you can take Diploma in Mechatronic Engineering (DME)

Rule 9

IF you can take a Diploma program
AND your first personality is realistic
THEN you can take Diploma in Automation Engineering (DAE)

Rule 10

IF you can take a Diploma program
AND your first personality is investigative
THEN you can take Diploma in Information Technology (DIT)

Rule 11

IF you can take a Diploma program
AND your first personality is realistic
THEN you can take Diploma in Industrial Computing (DIDC)

Rule 12

IF you can take a Diploma program
AND your first personality is realistic
THEN you can take Diploma in Computer Engineering (DCE)

Rule 13

IF you can take a Diploma program
AND your first personality is artistic
THEN you can take Diploma in Multimedia (DMM)

Rule 14

IF you can take a Diploma program
AND your first personality is enterprising
THEN you can take Diploma in Business Computing (DBC)

Rule 15

IF you can take a Bachelor program
AND your first personality is artistic

THEN you can take Bachelor in Information and Communication
Technology (BICT)

Rule 16

IF you can take a Bachelor program
AND your first personality is artistic
THEN you can take Bachelor in Game Art and Animation (BGA)

Rule 17

IF you can take a Bachelor program
AND your first personality is artistic
THEN you can take Bachelor in Instructional Multimedia (BISM)

Rule 18

IF you can take a Bachelor program
AND your first personality is investigative
THEN you can take Bachelor in Computer Science (BCS)
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Rule 19

IF you can take a Bachelor program
AND your first personality is realistic
THEN you can take Bachelor in Computer Engineering (BCE)

Rule 20 [F you can take a Bachelor program
AND your first personality is investigative
THEN you can take Bachelor in Computer Systems Auditing
(BCSA)

Rule 21 IF you can take a Bachelor program

AND your second personality is enterprising
THEN you can take Bachelor in Business Computing (BBC)
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APPENDIX B



ESSAP USER MANUAL

System Name: Expert System for Selection of Acaderic Programme

Web Application: ESSAP v1.0

1.1 System Application Requirements

System Application Requirements for ESSAP v1.0 are as follows:

1.1.1 Hardware Requirements

1.5 GHz Intel Pentium 4 CPU
256 MB Memory minimum

20 GB Hard disk space minimum
Graphic Support

Network Support (10/100 LAN) (if applicable)

1.1.2 Software Requirements

Operating System Microsoft Windows or Linux or UNIX based
Apache HTTP Server Version 2.0

PHP 4.4.0

MySQL Database Server & Client Application Version 4.1

Browser Support
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1.2 Installation Procedures

Procedures to install ESSAP v1.0 system are as follows:

1.2.1 Pre-Condition

User’s server already installed an operating system.

1.2.2 Software Support Installation

a) Apache HTTP Server 2.0

1.

o

Copy the installer program (apache_2.0.54-win32-x86-no_ssl.msi) to a
location on hard drive (e.g., C:\temp).
Run the installer program by double-clicking on the apache 2.0.54-
win32-x86-no_ssl.msi icon.
Follow the instructions of the installer program to install the Apache
HTTP Server 2.0. The installation process should look familiar like
many other Windows installers.
The install program will prompt user for the following:
The network name, server name, and administrator’s email address.
The answers are not particularly important if building a server for
personal use.
Selection to run Apache as a service.
The installation type. Recommend to select the Complete option or
Custom where some components are not installed such as the
documentation.
The directory in which to install Apache. (The default is C:\Program

Files\Apache Group\Apache.)
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q

Apache will be listening to port 80 (unless Port, Listen, or BindAddress
directives were changed in the configuration files) after it starts. To
connect to the server and access the default page, launch a browser and

enter this URL: ity Zocodhoss or by 127 000
FR. ! , I3 8

b) PHP 4.4.0

Manual Installation

1.

o

3.

Unzip the Zip file (php-4.4.0-Win32.zip) to the C:\ directory. Eg.
C:\PHP.
In the main directory there is a file called php.exe, and one called
php4ts.dil. These are the files user will need to run PHP as a CGL If
user would like to run it as a SAPI module user will need to look in the
directory c:\PHP\sapi and copy the relevant DLL file to C:\PHP. If user
using Apache, the file is called php4apache2.dll for example. The SAPI
modules are faster and easier to secure; the CGI version allows user to
run PHP from the command line.

Set up a php.ini configuration file (C:\ PHP\php.ini-recommended):
Change the extension_dir directive to point to the directory where
user extension DLLs resides. In the normal install this will be
C:\PHP\extensions.

extension_dir = c:/php/extensions
Set the doc root directive to point at the root directory that user
Web server serves from.

Apache Server:

doc_root = "c:/Program Files/Apache Group/Apache/htdocs"
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IIS Server:
doc_root = "c:/Inetpub/wwwroot”
Close, save and rename to php.ini
Set PHP .ini directive in Apache Server Configuration file (append the
httpd.conf file).
# path to php.ini configuration
PHPIniDir "c:/php"
Then, add these three line in the end of Apache Server Configuration
file (append the httpd.conf file).
Installing as a CGI binary:
ScriptAlias /php/ "c:/php/"
AddType application/x-httpd-php .php
Action application/x-httpd-php "/php/php.exe"
OR
Installing as a Apache module (SAPI):
LoadModule php4 _module "d:/php/php4apache2.dll”

AddType application/x-httpd-php .php

Binary Installation

1.

Run the installer program by double-clicking on the php-4.4.0-
Win32.exe icon.

Follow the instructions of the installer program to install the PHP 4.4.0.
The installation process should look familiar like many other Windows
installers. Refer manual instruction above for php.ini configuration and

httpd.conf configuration.
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¢) MySQL Server 4.1.14
1. Unzip the Zip file (mysql-4.1.14-win32.zip) to the C:\ directory. Eg.
C:\Temp
2. Follow the instructions of the installer program to install the MySQL
4.1.14. The installation process should look familiar like many other
Windows installers. For further information, please refer to online help

at i v sghoom

1.2.3 ESSAP Installation

1. Copy folder ESSAP to computer htdocs (refer Figure 1.1)

s | ol der ESSAP

30 covects (Disk. See space: .54 GB; 5500 - sty Compuier

Figure 1.1: Copying folder ESSAP to htdocs (localhost)

7 Restore ESSAP database to MySQL Server using MySQL Administrator
client program (installer was included in the cd-rom).
Database File: dbESSAP.sql

3. Run ESSAP System by using address fitip: focathost cssap mdes php.
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2.0 ESSAP System Manual

i) Home Interface for ESSAP system

SEE ¢ eyt oy e oL i
o p
13 uum ﬂ LI xutom

ESSAP is 2 web based system that are dfferent from
conventional computer programs as they can solve problems
by mimicking human reasoning processes, refying on logic,
befied, rules of thumb, opinion and experience.

Figure 2.1: The Home Interface for ESSAP System

Figure 2.1 shows the main page of the ESSAP System. It consists of 7 main
modules; (1) Home (2) ESSAP (3) Organization (4) Career (5) F.A.Q (6) Admin

and (7) About.

ii) Main Login Interface for ESSAP System

PSRRI DN

Y yus n LAY wuTpm

Eater Username
& Password

Hawywdr(ikdthalvmmltngnlommiuﬁoﬂ.bm
don't know what you wart 10 programme or COUrSe in?

itz weeful aduc o0 scllege and ure.erst.

7

Figure 2.2: The Main Login page for ESSAP System

Figure 2.2 show the page of Main Login for ESSAP system.
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iii) Interface for New User Registration

S5 Bvpimer My oot M s

o rieer e v o T

22 vum Jf LTTM xutem

Form to fill up
by nesy user

wr use ESSAP system. //

ieve

Figure 2.3: New User Registration Interface

Figure 2.3 show the interface of New User Registration. New user must fill up
this form.

£ uum Jf LTI wuTem

The user information you have entered has been saved into the database.

e et Lot T AR SO AN PARES 1o

29t the metis el b Ll L ENR T steey

namie2428

sE3s5ed mankelO7O

Figure 2.4: New User Registration Accepted Confirmation Page
Figure 2.4 shows the interface of New User Registration Accepted Confirmation.
This page will appear when the registration process of new user has succeesful
and accepted by the system. User’s username and password were also displayed

for user’s information and confirmation.
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v) Authorized User Login Interface (New User)

s e

1Y vum LTS wutem

Proceed to Enter
Wetwwlo[SSVAf(ElnnSyAnanwadaﬁondA(adr,ﬂi(l‘ Qu'«llifica‘i“n &

Personality Test

|
Cancel & Exit
ESSAP

Figure 2.5: Authorized User Login Interface for New User

Figure 2.5 shows the interface of an Authorized User Login for New User.

Y vus ff LI kuTem

View previous
ESSAP Results

I
Frase & Re-enter
all user data

{
L

The system have detected that your usern

) l
Cancel & Exit
ESSAP

Figure 2.6: Authorized User Login Interface for Returning User

Figure 2.6 shows the interface of an Authorized User Login for Returning User.
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o vom U iem

Please enter your quabiication below.
USER INFORMATION

CUALIFICATION
SPY/ICE /SPI(V)/SPVM Resul STEW/STR/NSC Resuit

Ceicae e . Zothime Tion
sumect Ganot
e E

:;saag

Zevdcacr e
ekt f Sty Speciamion

Aame T s on

Figure 2.7: User Qualification Entry page

Figure 2.7 shows the interface for User Qualification Entry Page. New user must
fill up this form.

R TR

Phease answer the questions below by selexting your most ideal ancwer and the ancwer
should be sincere. This 1est will determine your Personality types.

PP

g res gt

oes s

e ou heriest stk cus fedhngt 3 AT S 3 ACk P0G 30 g

A P R
L% antraganng them

g o care ol sremar

& o pdd 2 -orbng -t matwner

v Soroathess hat 1s Eraban o hox oG EeEpaN-

Figure 2.8: User Personality Test
Figure 2.8 shows the page of User Personality Test. User need to answer all the

questions in this page to determine the type of user personality.
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ix) Help/How window for User Personality Test

Prease answer the questions below by selecting your most ideal snswer end the answer
should be sincere. This test will deternine your Personaiity types.

L2553 2t rcgeng o maCITE L TGS

il MW
e § Are you good at sports and olher ouldoor e« tivities?

42 1% 973 5 5% CrIbHEMS @ ticks anG s ert

Figure 2.9: Help/How window for User Personality Test (Realistic)
Figure 2.9 shows the Help window for User Personality Test page for Realistic
Types. If user can’t fully understand of question, user can access the Help

window by clicking at red question icon located at begin of the question.

x) Interface for ESSAP Result/ System Output

B ¥R [&] 3
o Ayeec)
Result of the ESSAP System :: Warnoraini Abdul Latil

RSNy e

et e

Lostem T sk 2 R d s ke S T
25 pean

Figure 2.10: ESSAP Result / System Output page
Figure 2.10 show the user’s ESSAP results.
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Rewult of the ESSAP System :: Wannoraini Abdul Lati{

Bt von a1 v hied 1o a0 L i ESSAF 5 tan Th ebuh <y aotdatnd ow b ] Thaus
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foe

Figure 2.11: ESSAP Detail Result / System Output top page

Figure 2.11 show the ESSAP results top page in more details. The detail results
provide how the system gets the output/results based on user’s qualification and
personality test. User can hide/show the details and can highlight or undo the

details highlighting.

xii) Interface for ESSAP Career

rrs carcer i e o 7o

7 R
13 vum Jf 110 kuTem

Basically, every person are most Bkely to choose 3 satisfying job i they choose one
1hat fits their personality type.

Figure 2.12: ESSAP Career page

Figure 2.12 show the ESSAP Career page.
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APPENDIX C



Title: Expert System for Selection of Acadernic Programme (ESSAP)
A Survey on Academic Programme Advising (For Student)

INSTRUCTION

Please answer ALL the questions below. Choose only ONE answer for each question in the
box.

Student Information

Gender: Male
Ethnic: Malay Female
Chinese
Indian
Others:
1. What is your current semester?
[ 1St ‘ 2nd 3rd 4th sth l | 6th Others
2. What is your academic programme that you are taking in KUTPM?
Diploma Programme Bachelor Programme
Information Technology (DIT) Info. & Comm. Technology (BICT)
Electronic & Engineering (DEE) h Computer Science
Multimedia (DMM) o Artificial Intelligence
Computer Engineering (DCE) e Networking
Business Computing (DBC) e Software Engineering

o Management Info. Syst

Business Computing (BBC)

Computer Engineering

Graphic Design

Current System
3. How did you choose your academic programme in KUTPM?
Decide Foliow Family’s Others (Please state)
Myself friends recommendation
4. Have you seen any advisor/counsellor to help you in choosing the academic
programme that is suitable with your qualification and interest?
| Yes [ TINo
5. If yes, how long does it take to make an appointment with the advisor/counsellor?
1 day 2 days 3 days 4-6 days 1-2 weeks > 2 weeks
6. It usually takes me ... minutes to complete the advising process.
Never met < 10 11 - 20 21 -30 > 30
7. Have you ever had a walk-in appointment at school/advisor/counsellor office?
| [ Yes | [No

8. If yes, then on average, how many minutes did you have to wait for an
appointment?

0-10 11 - 20 21 -30 31-40 > 40
9. Do you think this was a reasonable time to wait?
L IvYes [ [No
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10.

If you never been met your advisor/counsellor, give a reason why?

Lack of Time

Too Shy

Lazy

Not
comfortable

Do not Know

ESSAP system

11.

12.

13.

14.

15.

16.

17.

18.

19.

How about the Graphical User Interface (GUI) for this system?.

Very Poor (1)

Poor (2)

Average (3)

Good (4)

Very Good (5)

How about the functionality of the system, user interaction and navigational tools?.

Very Poor (1)

Poor (2)

Average (3)

Good (4)

Very Good (5)

Do you think an explanation function would be helpful in answering interest (based
on Holland J. Theory) gquestions?

Strongly
Disagree (1)

Disagree (2)

Average (3)

Agree (4)

Strongly Agree
(5)

Would this system determine your personality types correctly (such as Realistic,
Investigative, Artistic, Social, Enterprising and Conventional)?

Very Poor (1)

Poor (2)

Average (3)

Good (4)

Very Good (5)

Are you clear about

your career and education path after using this system?

Strongly Agree

Strongly Disagree (2) Average (3) Agree (4)

Disagree (1) (5)
How long does it take to use this system (in minutes)?

0-10 11 -20 21 -30 31-40 > 40

Would this system recommend the suitable/fit academic programme based on your
interests and qualifications?

Strongly
Disagree (1)

Disagree (2)

Average (3)

Agree (4)

Strongly Agree
(5)

What is your evaluation of the overall

effectiveness and

value of the system?

Very Poor (1)

Poor (2)

Average (3)

Good (4)

Very Good (5)

Would you recommend this system to others?

[ Yes

[ No
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Title: Expert System for Selection of Acadermic Programme (ESSAP)

A Survey on Academic Programme Advising (For Staff)

INSTRUCTION

Please answer ALL the questions below. Choose only ONE answer for each question in
the box.

Staff Information

Position:

1

Gender:

Male
Female

Current System

1. How many students that normally you can consult in academic programme and

their career path?
1-3 4 -7 8-11 12 - 15 > 16

2. How many minutes did you spend to consult an student in one appointment?
0-10 11 -20 21 - 30 31 -40 > 40

ESSAP system

3. How about the Graphical User Interface (GUI) for this system?.

Very Poor (1) Poor (2) Average (3) Good (4) Very Good (5)

4. How about the functionality of the system, user interaction and navigational tools?.

Very Poor (1) Poor (2) Average (3) Good (4) Very Good (5)

5. Do you think an explanation function would be helpful in answering interest (based

on Holland J. Theory) questions?
Strongly Disagree (2) Average (3) Agree (4) Strongly Agree
Disagree (1) (5)

6. Would this system determine the student’s personality correctly?

Strongly Disagree (2) Average (3) Agree (4) Strongly Agree
Disagree (1) (5)

7. Does this system give clear descriptions about student’s career and education path?
Strongly Disagree (2) Average (3) Agree (4) Strongly Agree
Disagree (1) (5)

8. Would this system have recommends the suitable/fit academic programme based

on student’s interests and qualifications?
Strongly Disagree (2) Average (3) Agree (4) Strongly Agree
Disagree (1) (5)
9. How long does it take to use this system (in minutes)?
0-10 11 -20 21 -30 31-40 > 40
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10.

11.

12.

13.

Does the duration of consultation used in system is better and time consuming
rather than traditional method?

Strongly
Disagree (1)

Disagree (2)

Average (3)

Agree (4)

Strongly Agree
(5)

Do you think that this system is reasonable to be used by the student?

Strongly
Disagree (1)

Disagree (2)

Average (3)

Agree (4)

Strongly Agree
(5)

What is your evaluation of the overall effectiveness and value of the system?

Very Poor (1)

Poor (2)

Average (3)

Good (4)

Very Good (5)

Would you recommend this system to students?

| Yes

| No
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ESSAP Relational Database Schema

dat_programme
d varchar (12)
essap_inference programme  varchar (100)
id int unsigned dept_id varchar (45)
acronym varchar (45)

grade_level varchar (45)

. created_date datetime
dat_personality_id char (2)

. created_by varchar (16)
dat_programme_id varchar (12)
. last_update datetime
created_date datetime
iast_update_by varchar (16)
created_by varchar (16)
last_update datetime
fast_update_by varchar (16)

dat_institution
> id int unsigned

title varchar (255)

essap_qualification_other

usermname_id varchar (16) dat_specialization
year_finish varchar (4)
grade varchar (12) d int unsigned
cgpa doubie unsigned (3.2) titie varchar (255)
cert_level_id int unsigned
fmj:f:"d " ::::::: dat_certification_level
created_date datetime \_» id int unsigned
created_by varchar (16) cert_level varchar (100)
last_update datetime cert_rank int unsigned
fast_update_by varchar (16}
essap_usrptresult
id int unsigned user acc
username_id varchar (186) usemame varchar (16)
cfcombine_r varchar (255) password varchar (255)
cfcombine_i varchar (255) nric varchar (14)
cfcombine_a varchar (255) name varchar (100)
cfcombine_s varchar (255) > email varchar (100)

cfcombine_e varchar (255)
cfcombine_c varchar (255)

user_role_id varchar (4)

online_status  char (1)
created_date datetime

user_status varchar (45)
created_by varchar (16) session datetime
last_update datetime e _date datetime
last update_by _varchar (16) created_by varchar (16}

last_update datetime
essap_usrptentry last_update_by varchar (16)
usermname_id varchar (16)
question_id varchar (10)

essap_grholland
question_cfval float (2.1)
answer_cfval  float (2.1) d varchar (10)
sum_cfval fioat (3.2) ity id .
( dat_personality_id char (2) ' dat rsonality
cf_combine varchar (255) question varchar (255)
" B id char (2)
created_date datetime q_index int
created_by varchar (16) = cf_value float (2.1) = personality varchar (45)
last_update datetime rule varchar (255)
last_update_by  varchar (16) created_date datetime
created_by varchar (16}
tast_update datetime
essap_qualification tast_update_by varchar (16)
usemame_id varchar (16)
subject_id varchar (12) N
dat_subject_stpm
grade varchar (5)
cert_year varchar (4) > id varchar (12) essap_cfactor
cert_type varchar (10) subject_name varchar (100) L varchar (5)
created_date  datetime abbreviation  varchar (45) uncertain_term varchar (45)
created_by varchar (16) of float (2,1)
{ast_update datetime ted date
dat_subject_spm created_da datetime
last_update_by varchar (16) created_by varchar (16)
id varchar (12) - X
last_update datetime
subject_name varchar (100) last_update_by  varchar (16)
abbreviation varchar (45)
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