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ABST 

This report provid s an nd t crmi 1 l 

The main objective of this pr j I L I d syst m t 
wh t l did in my thesis. 

tud nt' performance 

and generate advice for all th ornput r _ tnd nts in niv rsity Malaya. 

Nowadays, student ad i ing b m mor important because of the increasingly 

amount of the computer ci nee tud nt prob! m in the Faculty Computer Science & 

Information Technology (FCSIT). tudents recei e counseling help in planning their 

academic schedules and in clarifying career goals throughout their few years in 

Univer ity Malaya. Academic ad i or and tudents work together to review academic 

success to verify completion of study requirements, and to discus student's intere t. 

Therefore, it i es ential for the academic advi or to have a system to assi t them in th 

administration work. The ystem will enhance the quality of work and rcdu ' th, 

w rkload f the academic advi r, al o a a lecturer. 

The effcctivene of the advising task may be enhanced with th' us f 

procedure or tool that foreca t the tudent' future la pcrformanc . Thi 

present a prototype intelligent system that uses ca e-ba cd reasonin 1 in ord ·r to ~ re · . t 

a tudent' performance. The y tern draw c nclu i 11 11 the basis I similarities 

between a tudent' current cla performance and the perf rrnancc f th r tud nts thnt 

attended the ame cla . Pre ented here are the pr lcm d m·1i11, m appr A h r r an 
operational y tem, and the re ult a hicvcd by the dcv I pcd pr t t pc t m. Fin in 

of the prototype implementati n indi ·ate that the tcntial utilit this pr di ti 

approach i hi ih. An educat r ma de I p a , imilar t th 

tructure Of hi (her OWi\ .lasses and be 'fll able ('assisting in ad i ing. tud nt 11 th ir 

cla , pro 11' 'SS WCI b f re it is I 0 late r r the tudent. 
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CHAPTER l INTRODUCTION 

CHAPTER! 

INTRODUCTION 

This introductory chapter rives a d ripti 

solved. lt introduces the projc t in a 
th pr j t and problem to be 

This chapter uncovers: 

• Project Definition, 

• Project Objectives, 

• Project Scope, 

• Expected Outcome, 

• Project Development Life Cycle 

• Project Schedule . 

1.1 Project Definition 

Academic advising is a developmental process, which a i t tudents in the lnrifi nti n 

of their life or career goals and in the development of educational plans f r th r nlizntion 
of the e goals. 

Advi ing tudent on their cla performance and m tivatinn th m 111 rd rt 

improve their performance is an integral part of every in truction. The ad 

be enhanced with the u e of meth dolo iie or t I that f rcca t the tudcnt furur la 

ntinue r 

performance. Predicting future class performance i a difficult pr c and 

to aut mate thi task must o ercome a numb ir r .hall ·111cs. 
att mpt 

To address these .hall 1111 is, it is ·1:;se11tial to provide a computerized tcm f r th 

ad isors i11 pr di .tiuu stu I ·11t s 1 irlonunu · und cncratin • academi · ad tudcnt. 
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CHAPTER 1 INTRODUCTION 

Enhanced computer technology has made it pt ssibtc tc) s. st .mnti \llly st )l' mi r -tri v 
large amounts of student's information. This re ·hnt h · h is ·h mue t th, tas k f 

academic advising by makin 1 trans ·ript ml xmrsc r adily 
available lo faculty and staff who ad much 

or the clerical burden once h Id b t nsf r inf rm. ti n to file by 
hand. Computers also provide th omple tracking of 
student progre s and outcomes. Th 
types of data collected and how th 
interventions for at-ri k stud nt . 

r a ist d adx · ing practices outline the 

ar u d, in luding the use of tracking to plan 

The Student Performance Predictor uses case-based techniques. Case-based Reasoning 

(CBR) systems adapt old solutions to meet new demands, using old cases to explain new 
situations, using old ca es to critique new solutions, or reasoning from precedents to 
interpret a new situation or create an equitable solution to a new problem. 

Case-ba ed rea oning ( BR) y tern rely on various "kn wledge containers," such as th 
ca c-ba e and irnilarity criteria, that affect h w well a system performs. Expli ·it r 

implicit change in the rea oning environment, task focus, and user base ma influ n ·' 
the fit of current knowledge state to task context, which can af feet the qualit 

efficiency of rea oning results. ver time, the knowledge container. ma n c I to be 

updated in order to maintain or improve performance in re p nsc to han res in ta. k r 
environment. 
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CHAPTER l INTRODUCTlON 

1.2 Project Objectives 

The project objectives arc divid ti into t" o mnin parts, th p1q s f , tud nt' 

performance assessment and th Aim, and )O ls )f 'rd mi dvisin '. 

1.2.1 Purposes of tudcnt's Perform an c A,, essment 

The student performance prediction t m id ntifi fi purposes. These five purposes 
include: 

• Monitoring student progress toward desired outcomes is a feature of most 
assessments developed at any level of initiation. 

• Holding schools and teachers accountable for student achievement - either 
formally, through a system of rewards and sanctions, or informally, throu ih u h 

mechani ms a reporting chool and di trict perf rrnance averages in the media rs 

a purpo e hared by several of the performance a es mcnt systems includ ·I in th' 
study. 

• Certifying student skills and capabilities is a purpo c f me p rformnncc 

assessment systems. 

• Achieving better alignment of curriculum, lnstructiou, and asses Ill "Ill is th' f us 

of some national reform eff rt and i 
performance a c ment ystem a well. 

m time an implicit 1 al f stat -initiat d 

• Informing and i11j111e11ci11g curriculum and instructlonat practice i the m 

frequently cited purpose und •rl ing a 'S '8SlllCl11 r .Iorm; it i, a urned that th' ll ' f 

performance a scs smcuts will neccs saril promote , hift in pedagcg t empha iz 
hi ihcr-order thinkinu and 1 roblem-s lvin 1 skills. 
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CHAPTER 1 INTRODUCTION 

1.2.2 Aims and Goals of Academic Advistu 

The faculty has approved a. st m for icndcmic dvt;'in~' nnd nticulnt i th· foll wmg 

aims and goals of effective acad mi 011ns Jin 1: 

For students: 

1. nab le student lo take gr arcr r span ibiliry f rd igning their programs of study. 

11. Increase die degree of motivation with which tudents approach their academic 

work. 

111. Encourage and as ist the tudent to explore and articulate interests or career goals. 

rv. Encourage the tudent to take a "reasoned, contemplative approach" to the problem 

of designing a program of study. 

v. A si t the tudent in designing a program within the liberal ans framework thnt is 

coherent and purposeful and is clearly related to interests or career onls, 

vi, nsure that the tudent has been fully informed ab ut all available opti ns nu I hns 

been encouraged to examine all these option , and that the c ursc r stud is 

designed to meet the student's individual teal . 

v11. Provide the tudent every rea nable pp rtunit t ha ' an advi • ,,. ' h tak · an 
empathetic interest in him or her a an individual. 

For academic advi er : 

1. T pr vidc ad i crs who arc' illin 1 11 t mere] t 111 nit r the stud nt' a a nm 

pro 'ram, but also to speak pcrs nail with the tudcnt and e pl r hi r h r 

·lm111i11' int ·r ·sts and 'OHi.'. 
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CHAPTER 1 INTRODUCTION 

11. To motivate faculty members to ive hi ih priori: t :\ i rsm '· 

11'1. To provide a framework for dis 11. sion nnd 0. 'h m:' nm 

may learn and profit from Ah oth rs experience. 

iv. To motivate advisers to impr 

do so. 

v. To ensure that advi crs ha c urr nt and d tail d information about course offerings 

and are aware of the full variety of option offered to students. 

vi. To facilitate the accumulation of a body of collective interpretation to help advisers 

make judgments in cases where administrative policy is not clear. 

v11. To provide for evaluation of the performance of individual advi er and for 

concrete sugge tion about ways in which performance may be improved. 

v111. To provide for evaluation of the advising ystcrn and for the dis co 'I' rf 

modifications that might improve its usefulness. 

5 
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CHAPTER 1 INTRODUCTION 

1.3 Project Scope 

The function or this project is lo do It p n s. st m t ) l r Ii '1 stu l "nt' s p 'rt' rm nc ba ed 

on few factors such a. frcqu n ' mmitm nt, la participation, 

homework assi uuncnts, a scri s or IAb rm nssiunm nts pr j L, midterm tests and 

final examination. 

This y tern typically wa de lop d f r th D partrn nt of Artificial Intelligence, 

Faculty or Computer Science & Information Technology (FCSIT). The major concern is 

to predict the computer science student ' performance and generate academic advices 

according to their performance. 

The problem domain presented here are students' performance. The system draw 

conclusions on the basis of similarities between a student's current class performance and 

the performance of other tudents that taken the same subject course. 

Ba ically the sy tern has several scopes: 

• Student information management 

• Counseling record management 

• Generation of variou type of report and analy i f r coun elor ref rcn c 

• eneration of academic advice on student's performance Univ
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CHAPTER 1 INTRODUCTION 

1.4 Expected Outcome 

Education both enriches our liv s 111d mp) 

needed to succeed. Profcs sional 

opportunities. onscqu nil , it is a 

complete prediction and advisor 

Information Technology, Univer ity Mala a. 

'rs ns ith th' ku "l .d •' md kill we 

'riti'. 1 r 1 in m iximizing ducational 

j t will produce a 
th ult • mputer Science & 

The outcome of this project is to effici ntl help students to realize their potential 

academically, personally and socially. Therefore, the outputs of this project are listed 

below: 

• Various type of information which is needed by computer science students 

Progress report for use by counselor or the students themselves • 

• Better student and counselor information management 

• More effective and efficient work 

7 
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CHAPTER 1 INTRODUCTION 

1.5 Facilities Required 

Hardware requirem nt: 

The development of Stud nt P rforrnan Pr di t r requi s m hin , ith 

• cnuinclntcl Pcntium(r) Ill 00 MH Pr 

• 256MB RAM 

• 1 1 igabytc hard drive torage 

• Mouse and keyboard 

Software requirement: 

Development of Student Performance Predictor is performed on the following platforms: 

• Windows 98 operating system 

• Microsoft Vi ual Ba ic 6.0 

• Micro oft Notepad 

8 
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CHAPTER l INTRODUCTION 

1.6 Project Development Lif ye: l 

A development life cycle as shown in 1'i[lll" I.I, is us i I 

that fulfills the needs of end users. 

Tho development life cycle on. ists or. i: maj r l h s s ' hi h re: 

• Assessment 
• Knowledge Acquisition 
• Design 
• Test 
• Documentation 
• Maintenance 

Requirements 

Knowledge 

tructure 

valuation 

Pr duct 

Phase I 
Assessment 

Reform ulations 

tern 

Explorations Phase 2 
Knowledge Acquisition 

Ref nomcnts Phase 3 
Design 

Phase 4 
Test 

Docu men tu tion 

Pha c 
Mnint munc 

9 
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CHAPTER l INTRODUCTION 

Phase 1 - Assessment 

During the ass issment phase, srudi 'S arc '()11 ln 't' l h) i 't -rmine th' le isibilit I and 
justification of the candidate problem. Follo inu this study th" pr blem i further 

examined lo define the ov 'rall ion ls ul th pro] 'll. This th important 
features and scope of the project, and als 

project personnel. Sour cs of need cl kn ' I 

are also identified. After thi initial pha 
requirements are defined. 

including 

in In int; xp rt and various reports, 

of th pr j t, the principal project 

Phase 2 - Knowledge Acquisition 

The objective of the knowledge acqui ·ition phase is to acquire the knowledge on the 
problem that is used to guide the development effort. This knowledge is used to provide 

both insight into the problem and the material for the design of the expert system. 

Phase 3 - Design 

During the design phase, the overall structure and rganization of the s st m s 

knowledge are defined. Methods are also defined for pr ccss ing the kuowl d ic, A 

software tool i chosen that can represent and rea on with the tern's kn wl dee in a 
manner that i similar to the approach taken by the human exp 
system is built during the de ign pha e. H purp e i t pr idea 'hi .lc fi r obtainin i a 

better under randing of the problem. y fir t building a m, and r icwin l th 
te t re ult with the d main c pert, in i 1ht is gained int 
The prototype also serve a the focal p int for further interview with the ert. 

de ign i inherently an iterative pro .css where findiuus fr 111 s t m t stin 1 arc 11 .d t 

refine the system s knowlcd to und structure. 

10 
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CHAPTER l INTRODUCTION 

Phase 4 - Testing 

The testing phase i not a separate task, but rather n .ontinu ll l 1 , '$$ thr iuuhout the 

project. Followinu each interview with th d mnin . 1 

system. This is followed by ndditionnl t istinc v here 

be modified. The major objcctiv of I stina is t lid t th 

system and its knowled ic. In addition, this phs 

m' knowledge may 

11 tructure of the 

ptability of the system 

by the end-user. Throughout the testing, th d ign r work lo 1 with both the domain 

expert who serves to guide the growth f th kn w1 dg and the end-user who provides 

guidance to the development of the y tem' int rface. 

Phase S - Documentation 

The documentation phase addresse the need to compile all the project' information into 

a document that can meet the requirements of both the user and developer of the expert 

y tem. Accomm dating the u er require that the d cumentation meets rcquircm 'Ills 

found in most software project . That is, it explains h w to operate the st m nnd 

po sibly provides a tutorial that step through the major operational feat mes or th 
ln particular, the documentation must contain a knowledge directory that provid aw '11- 

organized pre entation of the y tern's knowledge and problem solvinu pr .cdur s. It L 

augmented throughout the project as new knowledge is obtained. 

Phase 6 - Maintenance 

After the ystem is deployed in the w rk cnvir nrncnt, it will need t b p ri di all 

maintained. The system's knowled re may need to be refined r updated t m 

needs. Major system requirement chan res ma als ccur that uld r quire a 

reformulation of sy tom specifications. Therefore, it important that an If ti 
maint eunn ·e pro mun b \ • 'lablish I reran •, pc1 t s stein project. 

11 
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CHAPTER 1 lNTRODUCTlON 

1. 7 Project Schedule 

To achieve the project obj cot iv s, u proj ''t s chc 1111'' ts l 1 mnc it mm 1 ' th' tim and 

task that must be accomplished within th' d 1"1 pmcnt 1 has 'S. Th 

divided into nine major activit i 'S whi h arc list ed s bcl ": 

are 

' 

I. Research and literature review 

11. Identifying problems, opportuniti and obj tiv 

111. Determining information requirements 

IV. Analyzing system requirements 

v. Designing the recommended system 

VI. Developing and documentation application 

VII. Testing and maintaining system 

VIII. Implementing and evaluating sy tem 

IX. Writing report 

Research and Literature review on the prediction and advisory system is 'at ri xl 0111. 

Resources for the literature review included reference book, journals, Internet an I t '. 

In identifying problems, opportunities and objectives pha c, problem in this pr j "t 

were identify, opportunities where the situation that could be improved were r c mizcd. 

The objectives of the ystem were al o determined. Thi pha c wa carried 111 t geth 'r 

with the literature review. 

Determine information requirement i the next pha e where th rcquir mcnt f u r 

were determined. evcral technique were used t define inf rmati n r quir mcnt 

including interviewing. Thi pha c wa carried ut wit the literatur re icw. 

Analyzing system needs phase will be carried out after the informati n r urr rn nt arc 

dctcnniucd. II' Of th' main ll ·ti itics Of' (ht: prediction and advi Or 

Ile w throu iii lites st ·111, 'O data 11 w dia 1ra111 will be used. 

12 
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CHAPTER l INTRODUCTION 

During designing tile recommended system, ·oil' ·t 'i int{ 1 m.ltil'Ht "ill l us · I in rd r 

to accomplish the logica I desi 111 of I he s st m, I wt c f th ln •i -ul i ','t~'ll )r th· s -st nu is 
design in' the user interface, The d •si in phase rlso in -lndcs i ';'('nin~' th' i ti lb _ . 

In the phase or developlng mu/ documenting nppll otlon sm nt p rf rmance prediction 

application and advisory application v r pli ati n programs were 

developed using Microsoft Visual Ba i 6.0. Th m dular de lopment was applied 

where programming is broken into logi al and manageabl portions. During this phase, 

documentation for application, including pro dur manual' as also developed. 

In testing and maintaining system phase, the s stem will be tested. Testing will be 

conducted includes unit testing, module testing, sub-system testing and system testing. 

Implementing and evaluating system is the final phase to be carried out where the user 

will be trained to use the system and the system will be evaluated. 

Table 1.1 on the next page illu Irate the project chcdule from July 200 I to Jnnunr 

2002. 

1:1 
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CHAPTER 1 INTRODUCTION 

Activity .lul~ Auu 2'I O·c l) ' . Jun • pl 0 

" -- - Research ancl I .iteruturc 
Review 

Identifying Problems, 

Opportunities and Objectives 

Determining Information 

Requirements 

Analyzing System 

Requirements 

Designing the Recommended 

System 

Developing and 

Documentation Application 

Testing and Maintaining 

y tern . 
Implementing and Evaluating Tf 

System 

Writing Report 

Table J. I: Project Sch 1d11/ 1 

111 
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CHAPTER2 LITERATURE REVIEW 

CHAPTER2 

LITERATURE REVlEW 

This chapter will discus the mcanin 1 and 
literally. The major area will b 

f s m c vered in this project 

• The Concept of Advi in , 

• Artificial Intelligence 
• Overview of Case-based Reasoning. 

2.1 The Concept of Advising 

"Academic advi ing is a developmental process which assists students in th, .larif ·at/011 

of their life/car .er goals and in the development of educational plans for th 1 realtzcuion 

of these goals. The advisor serves as a facilitator of communication, a .oordtnmor of' 

learning experiences through course and career planning and academic: progres» l'('\lll'W, 

and an agent of referral to other campus agencies as necessary." (American oll 1' 

Testing Program, 1984) [23] 

Ideally, advi ing is fir ta mean or explorin r career and maj r and th n a m th d f r 

selecting cour e and arranging chedule . A buddie in the pr · . , tud nt an I '<nn 
to discover options, frame que tion , gather informati n, and make de hich an 

increa e their involvement i11 univcr ity and me urag them top r i l t 

Research on univer it student' ugge 'I that activitie like advi ing uld 

tudent ' involv m •11t in their · lleue or univer ity e perience . Thi, r n 

utcomes fad 11 c ntact ·twc n fa ult and tudent 

tud nt '' i11 
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2.1 .1 Advisory System 

ach student is assigned lo a faculty nd is 'r ho h is h een 'h :S -n 'Sl , 't 111' for thi ta k 

and who works with his or her advise until the end f th' s f h m y ar. Junior and 

seniors arc assigned either to their major d cpartm cm eh irs r t th r member of the 

department, if the chair determines uch an assignm nt ppr priat . Students should be 

particularly careful when arranging th ir a ad mi pr gram for th y must comply with 

all graduation requirements and fulfill p cific pr r qui ite . Faculty advisers are not 

infallible, and students mu t remember that the final responsibility for meeting all of the 

academic requirements rests with the individual student. [24] 

Both adviser and student have a responsibility in counseling. It is essential that both take 

the matter seriously if the student is to achieve a meaningful and successful program of 

study. In the dialogue between adviser and student, the adviser serves in two capacities: 

to interpret the university and its goal to the student, and to encourage the advisee to 

gain under landing of his or her potential and how it may be developed. In A v 'I' 

practical way, the advi er i a source of information for the advisee, cxplainin r inmpns 

rules and customs, giving clarification about special pro irarns and rcquir 111 111s, ind 

more. The adviser will make this step as easy as possible for the student. The ad rs r 

does, however, encourage student initiative as an important a pcct of the indi idual's 

self- development. 

In most elementary chool , tudent pend the better part of th ir da with nc tea h r. 

That person get to know the student extremely well, and u ually ict t kn '\! th 

tudents' parent fairly well, too. Jn thi t pe f tting, the art r ph i al du ati n 

teacher naturally tell the 2nd grade teacher about an unu ual incident in her cla . Wh n 

a 2nd grader mi behaves on the play •r und r win a mu ic award, the r gular la r m 

teacher is informed. In secondary schools, most students have 4 t 8 teach r ea h d . 

uidauce coun clors t pi ·all Im e 125 to . 50 student a igned t th m and littl 

u taincd conla ·t with most students. [21 J 
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f n an advisory system, the goal is to have on a :hilt in :\ s -on t.u. s -h ,\ who s , :: each 

student every day durinn a lime imilar to 1 trn :lit ion 11 h )1\\ 't )l m tiin , l'h idult i al o 

that student's advisor an elem nt that diffcrcntint 'S 11 1is 

Such issues as the role of the iuidan ' ounscl r nnd the meth :l l y whi ha rea onable 

ratio of students to staff can be achie d ar addr ss din l t r h pt rs. or now, what's 

important is that an advisory system guarani 

school [21]: 

tudent in a secondary 

• Each student is known well by one taff member. 

• The staff member receives all important information on the student. 

• The staff member knows the student's parents or guardians. 

• Each student has one advocate in the school. 

No student can get lost because she is quiet, or he doesn't stand out in any obvious way 

or because no particular adult thinks having a strong relationship with a student is her 

responsibility. All econdary schools need an advi ory y tern, and the larger the school, 

the greater the need. 
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2.1.2 Measurement and Evaluation 

Measurement and evaluation arc important in s111 .i 'nt s l 

advising. The mcanin 'or the two t 'rm. L sxpl in l l 'I ' . 

Measurement 

Measurement as used by teacher is a process of collecting information about the 

performance of a student or a class. It is a descriptive process, which describes student 

performance or characteristic. Measurement often includes the assignment of a number to 

express in quantitative terms the degree to which a student possesses a given 

characteristic. For instance, a student's ability is measured to write a program using C++, 

and then his or her score, let say 80 of 100 points on a scoring sheet will be recorded. In 

that case, a student's performance has been measured and reported in numerical or 

descriptive term . uch quantification tends to increa e objectivity of the description so 
that it will have the same meaning from time to time and from person to person. 

Measurement is not an end in itself. It does not imply judgments concernin 1 the worth r 

value of the behavior being measured. 

One of the most common tools or mea urernent u ed by teacher i the paper and p "11 ii 

test. It mea ures many kind of performance well. It i nl I 

however. Scales, camera , tally heel , anecdotal record and many m re t 

to collect information about (mea ure) tudcnt performance. 

ar u d 
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Evaluation 

When a teacher makes value jud rm 'Ills about stud cuts' l rf rm me , th ·n sh i d ing 

more than rncasurin r, l le is usin 1 m asur m 'HI d t ll place 

when a teacher determines whi h stud nts hn 
project and which ones have not. ~valuati n 

potential with his or her performance. 

mp! t d a laboratory 

ur wh n t h r compares a student's 

There was a comparison made in each example of e aluation above. The performance of 

students in the computer science course was measured. That performance was then 

compared to the minimum requirements for passing the class: those who met or exceeded 

the requirements passed. Student's qualifications or behavior was compared with the 

requirements, and some students were found eligible to participate in interschool 

competition; the child's performance was measured and then compared with his potential. 

Evaluation, then, is a process of comparing student's performance or charactcrist i .s 

again ta tandard. 

A student's performance may be compared with the performance of other stud ·nts 

(normative evaluation); or a student's performance may be compared with 

pr determined standard (criterion evaluation) as in the ca c of dctcrrninin 1 whi h 

students are eligible for interschool competition. Deciding that a tudent' spelling 

of 70% earns him or her an A (any core of 65 t 80 i an /\ in thi teacher' is 
another example of criterion evaluation becau e the teacher c mpar d the tud nt 

with the pre-set tandard he had et for /\' , B' , ' , etc. 

Although evaluation in education do not ncce sarily involve mea ur mcnt , th u ual 

purpo e of measuring is I provide data that may be u ed in the evaluati pr 
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2.1.3 Why Evaluate Student'! 

Lecturer has many reasons for ovaluatin s111d ms. 'h '. • 11" lnssifie i rs 'tth 'I' primary 

or secondary reasons. 

Primary Reasons: 

Primary reasons for evaluating pupils arc tho r a on ' hi h ar an essential part of a 

lecturer's main respon ibility--hclping tud nt , improve in knowledge and skills, 

feelings and attitudes; helping student learn. 

/. Improving instructional materials 

Lecturer need information regarding how effective teaching procedures, activities, the 

textbook, and other materials are in teaching what needs to be learned. Evaluation can 

provide this. If the teacher has the information and updates it frequently then he can 

modify and plan instruction, which will be best for the students. 

2 improving student learnin 7 

Both lecturers and students need to know how student arc doing. First, of .ours \ 

they should know what the goal is toward which the students arc rudying-vwha! th 

eventually need to know or to be able to do. [f through evaluation lecturer. and 

students get feedback as to what students already know, have learned. or don't know 

yet, then lecturers can direct students' tudy appr priatcly to learn the remaining 

material. 

3 Determinin r content mastery 

Lecturer evaluates students to determine if and when they have ma tcrcd the ubj t 

matter. 
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4 Establishing criteria or standards ofpcrfonn in ·c•.fhr tlii• 'our» · 

Through cvaluati n a lecturer can beu er de eidc ho nm ·h f th m lt 'rt il t b . taught 

can be learned in the t imc availabl • b th' kin I )f sm l nts wh usuallv enroll in th 

class. With this information the I tur r nu sst l lish 1''. listic rit ri t tandard for 

the class. 

5 'leaching 

Evaluation activities, if appropriately plann d and used, can be powerful learning 

activities. Self-tests, for example, can communicate to students what the lecturer 

thinks is important and can give students valuable practice in doing whatever they are 

learning to do. 

Secondary Reasons: 

Secondary reasons for evaluating students are those reasons which are not central to the 

lecturer's responsibility to help students learn but which are often met through evaluation. 

The need of other inv lved in education=parent of the students, administrators, 

taxpayers, etc.--are met through evaluation, but for this course, these arc secondary. 

1 Grading students 

Parents, administrators, universities, and sometimes cmpl yecs need ovidcn ' or 
pupil progress. Whether progress is reported as a ranking in the class r a. a . or', 

which represents how much of the subject ha been acquired by the tud 111, 

evaluation provides the data for the report. 

2 Placing students in special groups or ranking studentsfor special purpos 'S 

Sometimes lecturers choose t 1roup tudcnts ace rdin 1 to their ability. tudent are 

elected for special experience or h n r , r c ntc t . Evaluation i u cd t h Ip 

teacher make the deci ions. 

3 Conducting resear ·/1 011 leachl11g methods <JI' curriculum 
Researchers on ·11 m msurc students' ability or irowth or need. in ord er to m k 

do ·i ions re iardiuu whi ·h 111 nhod is effective or which subject h uld b tau rht. 
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2.2 Artificial Intelligence 

Artificial Intelligence (Al) is a field of stud in computer science that i ursues th goal of 

making a computer reason in a mann r s imilnr t Imm ns. "h m in ' I f I i to make 

computers smarter by crcatin 1 softwar that v ill all \: m uter t mimic ome of the 

functions of the human brain in selected appli at ion [1 ]. 

Artificial intelligence gives computer add d ornputing capability, allowing them to 

exhibit mo~e intelligent behavior. Intelligence, the ability of a human being to acquire 

knowledge and apply it, means the capability of thinking and reasoning. To a limited 

degree, artificial intelligence permits computes to accept knowledge from human input, 

and then use that knowledge through simulated thought and reasoning process to solve 

problems. 

A key part of any Al application is knowledge, an under tanding of omc subject arc 

obtained through education and experience. A computer can acquire knowled ic riv ·n to 

it by human experts. The knowledge consists of facts, conccp , theories, procedures, and 

relationships. Knowledge is also information that has been or ianizcd and anal zed to 

make it understandable and applicable to problem solving or dcci ion makin 1. M • t 

knowledge bases are limited in that they typically focus on some specific ubjcct area r 

domain. 

Once a knowledge base is built, Al technique are u ed t ive the mput r th 11 rlu an 

reasoning capability. The computer will be able to think rea on, and make inf r nee and 

judgments based on the facts and relation hip contained in the knowledge ba e. It will 

be able to look through the knowledge ba e and reach conclu ion ba ed n the ont nt. 

With a knowled ie ba e and the abilit to draw inference fr m it, the computer an n v 

be put to some practical use as a problem solv rand deci ion maker. ·igur 2.1 illu Irate 

the concept of' a ·0111put0r usiuu /\1 i11 an application. I 

for relevant fa ·ts and relationship· the computer can reach ne r more alt rnati 

22 

Univ
ers

ity
 of

 M
ala

ya



CHAPTER2 LITERATURE REVIEW 

solutions to the given problem. The cornput er' k iov 1' i1 base nu 1 inf •t -n ·in~· 

augment those of the user. 

OMPUTER 

KNOWL OGE 
BAS 

INPUTS 

(Questions, 
Problems, etc) 

INFERE CING 
CAPABILITY (Answers, 

Solutions, etc) 

OUTPUTS 

Figure 2.1: Applying Al Concepts with a Computer 
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2.3 Overview of Case-Based R asoning 

Case-based Reasoning ( BR) is a rclati 
increasing attention. BR is used for th 

section will provide a comprehensive o 
definition, CBR cycle, its advanta re and di d antag s nd its diff r nces between the 

1 prob I'm sol ·in' re 'hni lll" th ti i, attn cting 
rf nuan . This 

other machine learning method . 

2.3.1 Introduction 

Expert or knowledge-based systems (KBS) are one of the success stories of Artificial 

Intelligence (AI) research. The early KBS, and today's systems, are based upon an 

explicit model of the knowledge required to solve a problem - so called econd 

generation systems using a deep causal model that enables a system to reason u in , fir. t 

principles. But whether the knowledge i hallow or deep an explicit model or the domain 

must still be elicited and implemented often in the form of rule or perhaps more r •ntl 

as object models. However, despite the undoubted succes of model-based BS in mun 

sectors developers of these systems have met several problems (5]: 

• Knowledge elicitation is a difficult process, often bein , ref rrcd to a th 

knowledge elicitation bottleneck; 

• Implementing KBS is a difficult pr ce requmng pccial skill and flcn takin 1 

many man year ; 

• Once implemented 111 dcl-ba ed K are ftcn I w and arc unable t a e r 
manage large volumes or information; and 

• nee implcm mlcd th' am difficult to 111ai11tai11. 
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However, over the last few years an altcmati ' rcns )nint pnrn Ii nu nnd · nu] utatioual 

problem solving method has incrcasin )I aur 1 't d mor nu :l tlh)t ' lit nti u. rs e-ba ct 
reasoning ( BR) solves new probl ms b ndaptin 1 pr ·i n, ly sn ·' ssful . lution to 

similar problems. BR is attract in r att •nti n b cnnse it seems t dir tly addre the 

problems outlined above that modcl-ba d B L f in . N m ly: 

• CBR does not require an explicit domain mod I and o Ii itation becomes a task 

of gathering case histories; 

• Implementation is reduced to identifying significant features that describe a case, 

an easier task than creating an explicit model; 

• By applying database techniques largely volumes of information can be managed; 

• CBR systems can learn by acquiring new knowledge as cases thus making 

maintenance ea ier. 
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2.3.2 What Is CBR'! 

As the name implies, it is Roasonin ', Bns 'don s 'S. 

From Webster's Dictionary f221: 

• Reasoning - The drawin of infer n 

other intelligible information. 

• Based - Grounded in known theory, knowl dg or infonnat:ion. 

n lus i ns thr ugh th u e of facts or 

• Case - Similar set of related facts or information. 

Case-based reasoning (CBR) is the act of developing solutions to unsolved problems 

based on pre-existing solutions of a similar nature. In other words, CBR is an approach to 

problem solving in which past solutions to problems are retrieved and adapted to solve 

new problems. CBR system solve new problems by finding solved problems similar to 

the current problem and adapting their solutions to the current problem, takinu int 

consideration any difference between the current and previously solved • ituations. 

Because CBR system associates features of a problem, they arc classified as associational 

reasoning system [ 15]. 

CBR cla s systems use various techniques to match a problem description t a laiabasc 

of previously experienced problems and known solutions. nc may think f asc-bas d 

retrieval as a precedence-based or experience-based dia in i it assume. that th 

reported problem occurred in the past, and that the solution to the pr blcm ha b n 

documented. From this perspective, a BR sy tern i a cla ification st m it cla iii 

the new problem in order to match it to existing ca e . Thi i in contrast to technol gt 

uch a model-ba ed reasoning where an e pert y tern can pr idc tr ublc h ting 

guidance to problem that never experienced before (3 j. 
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2.3.3 What Is A Case? 

Cases, which represent specific knowl d 1 tied h specific situnti 11., r pre nt 

knowledge at an operational level; rhnt L, th mnk '. pli~it h w tn. k wa cam d out 

or how a piece of knowled ic wa appli d r v hat p rri ul r st t gi _ ti r a compli hing 

a goal were used. In addition, they aptur knov I dg th 1 might b t hard to capture in 

a general model, allowing rea oning from p ifi s ' h n g 11 ral knowledge is not 

available. Another advantage of cases i that the chunk tog ther knowledge that belongs 

together. A reasoner that u es cases i aved from having to compose a lot of 

decontextualized pieces of knowledge with each other to solve a problem. The case 

caches compositions of knowledge that have been made already. 

Cases can come in many different shapes and sizes. They may cover a situation that 

evolves over time, they may represent a snapshot, or they may cover any size time lice 

in between those extremes. They may represent a problem-solving episode, associate a 

situation description with an outcome, or do ome c rnbination. 

A case records experiences that are different from what is expected. Not all diff r n • s 

are important to record, however. Cases worthy of recording as cases teach a useful 

lesson. Useful lesson are those that have the potential to help a reasoner achieve a ioal r 

set of goals more easily in the future or that warn about the p ssibility of a tailur r 

point out an unforeseen problem. 

As a conclusion, a ca e is a contextualized piece f kn wlcdgc rcprc cntin r an 

experience that teaches a lesson fundamental to achieving the goal of the rea oner. Ther 

are two major parts to a case: the I issonts) it t 'aches and th, context in which it ian I 'a ·h 
its lessonts). The le son it teaches compri e the ca c' c ntent; the c nt t in v hi h it 

can teach those lessons are case's ind' e ·. Incle es record under what circum tan it i 

appropriate to retrieve the case, 11 G J 
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2.3.4 A History of csn 

CBR has grown, in part, out of the mar 1 n nnl ri '1 i f nrtifi i 1 int 'llig n . .1. i 

distinct from general computin 1 duet its b L' pr mis" Iv a general- 

purpose problem. Most computers and appli ari n ~ , ian d to move and 

manipulate numbers, "number crunch r ", n th th r hand th ultimate expression of 

artificial intelligence is to dev lop comput r ode that mimics and can implement the 

general mechanisms underlying human intcllig nee. In other words, develop a computer 

program that generates solution(s) to new problems based on first principles of logic. 

First principles are a logical discourse on topic matter that leads to a solution of the 

problem, given in terms a knowledgeable human can understand. No a-priori knowledge 

of the problem domain or other solutions of similar problems is required. [22] 

During research into the human ability to solve problems, researchers realized that mo t 

people derive solutions based on previous experience(s) with similar ituation . It has 

been ob erved that people even discu s problems and solutions in terms of previous 

experiences. Thus, it appears obvious that, complete olutions derived solely from fir t 

principles is fairly rare. Instead, most problem solver appr ach new problems and their 

associated solutions by relating both the problem and the solution to pre 

experiences. Thus, they build a new solution from information gained from pro 

experiences, coupled with some reasoning from first principles. 

Expert Systems or Knowledge Based Systems (KBS) are a ub et of BR, and arc ba ed 

on a more limited problem domain (domain knowledge). Thi has cv lvcd in thi mann r 

largely because a general problem olver wa too broad ba cd of a ta k t b 

accomplished. 
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2.3.4 A History of CBR 

CBR has grown, in part, out or the more l nornl field )I' nrtifici 1 int Hi' 'll . Al. i 

distinct from general cornputin r due to its l n premis :)f tt mi ting t solv a gen ral 

purpose problem. Most computer. an appli tion " re d sign d to move and 

manipulate numbers, "number crunchers". nth th r hand tJ1 ultimate expression of 

artificial intelligence is to dev lop computer od that mimics and can implement the 

general mechanisms underlying human intelligence. In other words, develop a computer 

program that generates solution(s) to new problems based on first principles of logic. 

First principles are a logical discourse on topic matter that leads to a solution of the 

problem, given in terms a knowledgeable human can understand. No a-priori knowledge 

of the problem domain or other solutions of similar problems is required. [22] 

During research into the human ability to solve problems, researchers realized that most 

people derive solutions based on previous experience(s) with similar situations. It ha, 

been observed that people even di cus problems and olutions in terms or previous 

experiences. Thus, it appears obvious that, complete oluti ns derived solely from first 

principles is fairly rare. Instead, most problem solvers approach new problems mid th ir 

associated solutions by relating both the problem and the solution to pr 1 us 

experiences. Thus, they build a new solution from information rained from pre 1011 

experiences, coupled with some reasoning from first principle . 

Expert Systems or Knowledge Based Sy tems (KBS) are a ub ct f BR, and ar ba d 

on a more limited problem domain (domain knowledge). Thi ha cvol ed in thi manner 

largely because a general problem solver wa to broad ba ed of a ta k t b 

accomplished. 
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2.3.5 CBR Cycle 

The basic characteristic of a 13R system is its 11bili1. to 1 'pr 'S 'nt n utilize a library of 

cases that at least coarsely cover the pr 11 ms thnt ' m np in I rti ular domain. The 

processes involved in BR can be r pre, nt db 

Problem 

Case Base 

D 
+ 

REVISE 

onfirmed 
Solution 

Figure 2.2: The Case-Bas id U tasoning Cycle 

RElJ E 

D 
+ 

CBR is described a a cyclical proce compri ing the four R fl]: 

• R _,, TRlEVE the mo t similar easels) comparing the ca e to the librar f pa t ca e ; 

• R USE the retrieved ascts) to utt impt to solve the current pr blcrn; 

• REVISE the proposed solution if necessary, and 

• R ;T/\1 N the Iinal solution as a part of a 110w case. 
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A new problem is matched against cases i11 the asc l asc nnd one or m )t ' siuiil ir ins s 

are retrieved. A solution sug rested by th mnt shin \ .nscs is th -n 1 ·us· I lll t t .st ed for 
success. Unless the retrieved case is a elos m it -h th' soluti rn "ill 11 

revised producing a new case that rm b r 11 1111• I. There 1" s v "t I iff r nt m thods 

for organizing, retrieving, adapting, utilizing and ind xinu HP kn "I dg r tained in past 

cases. The following sections will outlin h w a h pr ss in th ) l can be handled. 

Case Representation 

A case is a conceptualized piece of knowledge repres nting an experience. It contains the 

past lesson that is the content of the case and the context in which the lesson can be used. 

Typically a case comprises [13]: 

• the problem/situation description that describes the state of the world at the time 

the case occurred, and if appropriate, what problem needed solving at that time. 

the solution, which states the derived solution to that problem specified in the 

problem description, or the reaction to its situation. 

the outcome that describes the state of the world after the case was carried out. 

• 

• 

Cases, which comprise problems and their solutions, can be used to derive solutions to 

new problems. Whereas cases comprising problems and outcomes can be used t 

evaluate new situations. If, in addition, such cases contain olutions they can be us 'd to 

evaluate the outcome of proposed solutions and prevent potential problems. ases can be 

represented in a variety of forms using the full range f Al roprc cntati nal forrnali m 

including frames, objects, predicates, semantic nets and rule ~ the frame/ bjc t 

representation currently being used by the majority of R ftwarc. 

. () 
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Indexing 

Case indexing inv Ive as 1 min inde 'S to ins 'S It) fo 'ilit \t th -ir 1 -triev 11. 'ral 

guidelines for choosing indexes for parti cular BR 

researchers r91. Indexes should: 

• be predictive 

• address the purpo e the ca e will b 11. d f r 

• be abstract enough to make a ca e u eful in a ari ry of future situations 

• be concrete enough to be easily r cogniz d in futur situations 

Both manual and automated methods have been used to select indexes. Choosing indexes 

manually involves deciding a case's purpose with respect to the aims of the reasoner and 

deciding under what circumstances the case will be useful. 

There are some different automated indexing methods including: 

• Checklist-based indexing- indexing cases by features and dimensions that tend to 

be predictive aero the entire domain i.e., descriptor of the case which arc 
responsible for solving it or which influence its outcome. In this method th' 

domain is analyzed and the dimensions that tend to be important arc ximpul xl, 

These are put in a checklist and all cases are indexed by their values along th s 
dimensions. For example, MEDIATOR uses this method by inde ing on type an I 

function of disputed objects and relationship between disputants, whit t I lbF 

indexes on texture and taste. [IO] 

• Difference-based indexing - differentiate ca e from one an th r o that at 

retrieval time, retrieval algorithm can ch o c be t-rnatchin i ca cs from the ca c 

library. During this proce s the ystem di cover which features of a ca 

differentiate it from other similar ca es, choo ing a indexe th e feature that 

differentiate cases best. l 11 j 
• Similarity and txplanation-has id g ineralization methods - produce an 

appropriate set of indc res for abstract cases created from case that har om 

common set or feature s, whil l the unshared features arc used a indc "' t th 

ori 1i1111l cases. 

. I 
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• Explanation-based indexing - determine.' I' I' :mt f -nnu 'S Ior a ·h 'IS . Thi. 

method analyse each case to rind whi 'h of th ·ir r-.11111 'S ire l r xli itive one . 

ases arc then indexed by those fcatur •s. 11 l 

Storage 

Case storage is an important asp ct in des igning ff i nt R sys t m in that, it should 

reflect the conceptual view of what is repr s nt d in th and take into account the 

indexes that characterize the case. The ca e-ba e hould be organized into a manageable 

structure that supports efficient search and retrieval methods. A balance has to be found 

between storing methods that preserve the semantic richness of cases and their indexes 

and methods that simplify the access and retrieval of relevant cases. These methods are 

usually referred to as case memory models. The most influential case memory models are 

the dynamic memory model of Schank and Kolodner. The premise is that remembering, 

understanding, experiencing, and learning cannot be separated from each other. l 14] 

Retrieval 

Given a description of a problem, a retrieval algorithm, u ing the indexes in the ins · 

memory, should retrieve the most similar cases to the current problem or situation, Th' 

retrieval algorithm relies on the indexes and the organization of the memory to direct th· 

search to potentially useful cases. 

The issue of choo ing the best matching case ha been addrc cd by re car h int 

analogy. This approach involves using heuri tic to con train and direct the car h. 

Several algorithm have been implemented to retrieve appr priatc ca c . The an bl! 

serial search, hierarchical earch and simulated parallel earch. 

Case-based rea onmg will be ready f r lar 1c- cale problem nly wh n rctri al 

algorithms are efficient at handliuu th u ands of cases. Unlike databa c earche that 

tar iet a specific value in a record, rotrio al or cases from the ca c-ba c mu t be quipp d 

with heuristics that perform partial matchc , since in rcncral there i n cxis ting ca. c th t 
exact! 1111-11 .hes tho new ·n::; •. 
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Adaptation 

Once a matching case i retrieved a I R s st m slw1111 nd 1pt th' ~. luti )I\ ~I r .d in th 

retrieved case to the needs or tho curr nt as . A lnpt. ti n 1 ls for pt min 'Ill diff r nc 

between the retrieved case and 1'110 urr nt ns nnd th 'n r rut that 

take those differences into account when . u s luti n. ln g n ml, there are two 

kinds of adaptation in BR Pl 

• Structural adaptation, in which adaptation rule ar , applied directly to the 

solution stored in cases. 

• Derivational adaptation, that reuses the algorithms, methods or rules that 

generated the original solution to produce a new solution to the current problem. 

ln this method the planning sequence that constructed that original solution must 

be stored in memory along with the solution as in MEDJAT R. Derivational 

adaptation, sometimes referred to a reinstantiation, can only be used for cases that 

are well under tood. 

An ideal set of adaptation rules must be strong enough to generate complete solut inns 

from scratch, and an efficient CBR system may need both structural adaptation rules to 

adapt poorly understood solutions and derivation al mechani ms to adapt solution. f' 

cases that are well understood. 

Several techniques, ranging from simple to complex, have been u ed 111 BR f r 

adaptation. These include: 

• Null adaptation, a direct imple technique that applie whatever luti n i 

retrieved to the current problem without adapting it. Null adaptation i u cful f r 

problems involvinu coinplc: reasoning but with a simple oluti n. 

when someone applies for a bank loan, after an werin ' numcr u que ti n the 

final answer is ·r simple: 1n111t the loan, reject the loan, r r fer th a pli ati n. 
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• Parameter adjustment, a structural adnptc-1ti 11 t 'l'lmi me th.lt • mi 1 ',' spe ·ifi d 

parameters of the retrieved and iurr nt »isc t " m ) i\1~· th' s ilut i n in an 
appropriate direction. /\. spc ializ d ndjnstmcn: h m isti 'S ire li pli ·d to th Id 

solution to create a now one . .I U r E Bain l ' 8 ) us 'S this I echniqu t adapt an 

old sentence for a crime to an w : ituati n. 

• Abstraction and respecialization, a g neral tru rural adaptation technique that is 

used in a basic way to achieve simple adaptation and in a complex way to 

generate novel, creative solutions. The PLEXUS planning system uses this 

technique. 

• Critic-based adaptation, in which a critic looks for combinations of features that 

can cause a problem in a solution. Importantly, the critic is aware of repairs for 

these problems. PERSUADER is a system, which uses all the technique of 

adaptation discussed above. 

• Reinstantiation is used to instantiate features of an old solution with new fcatur 'S. 

For example, CHEF can reinstantiate chicken and snow peas in a hin ssc re .ipc 

with beefand broccoli thereby creating a new recipe. 

• Derivational replay is the process of using the method of deriving an old solution 

or solution piece to derive a solution in the new situation. For e ample, 

BOGART, which replays stored design, plans to olve problem . 

• Model-guided repair uses a cau al model to guide adaptation as in LTA, which 

is used for diagnosis and learning in auto mechanics, and KRITIK used in the 

design of physical devices. 

• Cos t-based substitution uses case lo su 1 zest solution adaptation a in A BARR 

a system for robot nu i ration. 

. 4 
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2.3.6 Advantages and Disadvantages of Clll 

Case-based reasoning is applicable ton vidc nm 1' )l'r·1l~" wt :i situ 1ti ns, ranging from 

knowledge-rich situations in which ousrru tion rs lntions is tn{ 1 x to knov ledge 

poor situations in which cases provide th on! n Ail bl kn "1 du . 

Case-based reasoning has several advantages [8, 17]: 

• Case-based reasoning allows the reasoner lo propo e solutions to problem quickly, 

avoiding the time necessary to derive those answers/ram scratch. 

Although the CBR has to evaluate proposed solutions, as any reasoner does, it gets 

a head start on solving problems because it can generate proposals easily. There is 

considerable advantage in not having to redo time-consuming computations and 

inferences. This advantage is helpful for almost all reasoning tasks, including 

problem solving, planning, explanation and diagnosis. 

• A case-based system can he easily be made to learn. 

In CBR, problem-solving efforts are cached to save future work. Lcarnin 1 is, in 

effect, a natural consequence of problem-solving efforts. asc-bascd systems an b 

engineered to add to their capabilities or adapt to small chan zcs in th ir 

environments by continuing to collect cases and insert them into the .ase librar 

after the system is fielded. 

• When using case-based reasoning to solve problems, solutions ·an b tjustif id by 

the cases they are derivedfrom. 

The cases used to solve a problem provide gri t for both ju tifying derived solution 

and analyzing their probable outcomes. In a domain where it is difficult to c aluat 

solutions objectively, BR ha the advantage of providing illu tration of th 

effects of particular solutions and kind or solution . 
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• Case-based reasoners can easily IJ 1 d. 1signed to 11111 ·1j 11 • I >f ·1111 lf I rol I ·111., a: a 

natural part oftheir reasoning. 

Unsuccessful experiences with past solutions 

anticipate possible problems lhnt mi iht result from solvine 

Jn general, this capability adds nll wina 

rtain way. 

lution to be partially 

debugged before they arc carried ut. In om d m ins, anti ipating problems that 

might arise when carrying out a solution plan i riti al. 

• Cases help a reasoner to focus its reas oning on important parts of a problem by 

pointing out what features of a problem are the important ones. 

What was important in previous situations will tend to be important in new ones. 

Thus, if in a previous case, some set of features was implicated in a failure, the 

reasoner focuses on those features to ensure that the failure will not be repeated. 

Similarly, if some features are implicated in a success, the reasoner knows to focu 

on those features. Such focus plays a role in both problem-solving and interpretive 

CBR. 

• Case-based reasoning provides a way for humans and comput irs to tnterttct lo 

solve problems. 

CBR is inspired by human behavior. However, when we look at the process 'S 
involved in CBR, we see that some are easier for people, while others arc easier or 

more appropriate for computer. People, for example, arc good at creative adaptation 

but poor at remembering the full range of applicable ca e , either becau c they tend 

to be biased in their remembering or because, a novice , they have n t ct had the 

experiences they need to solve some problem. omputers can augment the mcm r 

limitations of people, providing f r them the ca c they would otherwi e not 

remember. CBR provides a way of using the best qualities of both human and 

computer for olving problem . 

.6 
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• Knowledge acquisitionfor a .as t-bas id system is 111111r 1/. 

Communication between system and domnin xp '1 ts inn use 

rather than piecemeal rules. E perts find it :lil'lt 'Hit t 'l rt th' kn )WI dg th y 

use to solve problems. They fir , hov er, quit 11 horn t "P 11in~ th ir xp riences 

and discussing the ways in whi h different fr m n another. Their 

experiences can be coded as case . Th iff r n 'S th y talk about help with both 

indexing cases and recording knowledg that adaptation heuri tic can use. 

There are also disadvantages in using cases to rea on: 

• A case-based reasoner might be tempted to use old cases blindly, relying too 

heavily on previous experience without validating it in the new situation. 

• A case-based reasoner might allow cases to bias him or her or it too much in 

solving a new problem. 

• Often people, especially novices, are not reminded of the most appropriate sets of 

cases when they are reasoning (Gick and Holyoak 1980; cntncr 1989). 

. 7 
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2.3.7 Comparisons and Differences with .BR 

Table 2.1 depicts a comparison between BR and th' mn chine l .nrnina ru sthod . [2] 

Res ista n cc uitable 
Machine Learning Against Explains For Small Reasoning 

Adaptive Method Data Output Datasets Capability 
Outliners 

Case-Based Reasoning Yes Yes Partially Yes Yes 

Neural Nets No No No No No 

Fuzzy logic Partially Yes Yes Yes No 

Analogy Yes Yes Partially Yes Yes 

Rule-Based Yes Yes Yes Partially No 

Regression Tree Yes Yes Partially Partially No 

Hybrid System Partially No Partially Partially No 

Table 2. J: Comparisons Between CBR and Other Machine Leaming Methods 

The Differences Between CBR and Knowledge-Based System (KOS) 

Knowledge-based systems use rules to guide their decision processes. Typically a 

knowledge engineer works with a domain expert to derive the heuristics that, the c: pert 

uses when solving a problem. Whereas, case based reasoning 'look ' for imilariti • 

between the current needs and previous examples of similar problems and their attendant 

solutions. Rule base programming is currently very popular and well developed. M t 

'experts' will expound on the rule they u e to olve either everyday or very difficult and 

detailed problems. However research into human problem olving ha determined that in 

almost all case the 'rules' used by expert have been in part derived from a cau e and 

effect relationship derived from previou experiences - case . [221 

Jn short, the most si mificaut difference between BR and KB problem ol ing 

techniques is that i11 the 0 paradi 1111, the rules arc more c ncrete and tangible. 

Whereas i11 I R the olutiou mcthodolo 'Y is a process of compari on and c aluati n f 

curr 11t needs with ixistiuu situations. 
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2.3.7 Comparisons and Differences with ':llR 

Table 2.1 depicts a comparison between BR and th' mn chin 1' mine m thod . [2] 

Resistance uitable Machine Learning Ago inst Explains For Small Reasoning Adaptive Method Data Output Capability 
Outliners Data ets 

Case-Based Reasoning Yes Yes Partially Yes Yes 
Neural Nets No No No No No 
Fuzzy logic Partially Yes Yes Yes No 
Analogy Yes Yes Partially Yes Yes 

Rule-Based Yes Yes Yes Partially No 
Regression Tree Yes Yes Partially Partially No 
Hybrid System Partially No Partially Partially No 

Table 2.1: Comparisons Between CBR and Other Machine l.earning Methods 

The Differences Between CBR and Knowledge-Ba ed System (KOS) 

Knowledge-based systems use rules to guide their decision processes. Typicall a 

knowledge engineer works with a domain expert to derive the heuristics that, the e, pert 

uses when solving a problem. Whereas, case based rea onin • 'look ' for similarities 

between the current needs and previous examples or similar problems and their alien ant 

solutions. Rule base programming is currently very popular and well devel ped. M t 

'experts' will expound on the rules they u e lo solve either everyday r er diffi ult and 

detailed problems. However research into human problem olving ha determined that in 

almost all ca es the 'rules' u ed by expert have been in part derived from a cau and 

effect relationship derived from previous experiences - ca e . [22] 

In hort, the most si mificant difference between BR and KB problem I ing 

techniques is that in the I llS puradi 1111, the rules arc more concrete and tan iiblc. 

Whereas i11 BR till! , elution mcthodolo •y is a process r cornpari n and aluati n f 

current 11' xis with xistiun situaliou». 
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CHAPTER3 

METHODOLOGY 

This chapter will cover the followin rs ti n: 

• The System and User Requirement 

• Waterfall Model with Prototyping 

• Case-Based Reasoning Approach 

• Development Environment 

3.1 System and User Requirements 

The system requirement needs to be drawn out to provide a guideline when developing a 
system. A requirement i a feature of the ystem or a description of' the sy tern i capable 

of doing in order to fulfill the system purpose. 

There are two types of requirement: 

• Functional requirement 

• Non-functional requirement 

3.1.1 Functional Requirements 

Functional requirement is a description of an interaction etween the sy tem and it 

environment. It also de cribes how the y tern hould behave when gi en a c rtain 

stimulus. Functional requirements are frequently identified in term of input , output , 

processes, and stored data that arc needed to atisfy the system improvement obj cti e . 

Functional requirements 11111st be analyze such that they can be irified and 

co111111u11ic1:1tcd to both tudcnt · and lecturer or academic advi er r un lor . 

. 9 
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The functional requirements for the proposed s st 'Ill nr sun -d l '1 '' : 

i. General User S iction 
This section is responsible lo iommuni 'fll' with us r in ~1-ttinc. inf rmatiou from 

user to progress the student's p rformnnc prcdicti n nd di. pl ' th outcome to 

the user. 

• Display module 

This is a front-end design, which i r pon ible to the interaction between the 

user and the system. lt consists the following forms: 

./ lnput Form 

The purpose of the input form is to enable the user to input the student 

data such as student name, matric number, IC number, class attendance, 

assignments, and etc. These data will be combined to enable the agent 

section for prediction and generate advices . 

./ Output Page 

This page hows the prediction result about the student performance . 

./ Advice Page 

This page generates some useful advice to the student based on his or h 'r 

academic performance. 

ii. Agent Section 
There are two important parts in the agent ection, which play major r I in bock 

end of the system. 

• Prediction Module 

This module purpo ely a i t u er 111 deci ion-making by predicting the 

student performance where tudcnt information and related data are required. 

• Advice cneration Module 

This module icncrates advices about the student performance ba ed n th 

factors that d itcnuinc the st udenl' s performance. 

'10 
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3.1.2 Non-Functional Requirements 

A non-functional requirement rs a dos cription :if l th r fc nm 'S .h ra '1 .ri tic , and 

attributes of the system as well a. an ' nstrnints n th s., •st m that may limit the 

boundaries of the proposed solution to th pr bl m. Th sc u ually narrow the 

selection of language, platform or implcm ntati n t hniqu and t 1. 

Below are the non-functional rcquir ment of the t m: 

i. Maintainability 
Maintainability is the degree to which the system can be cost-effectively made to 

perform its functions in a possibly changing operating environment. The system are 

easy to modify and test in updating process to meet the new request, correcting 

errors, or move to a different computer system. 

ii Reliability 
The degree in which the system operates in a user-acceptable manner when used in 

the environment for which it was designed, which docs not produce Ian 1 crous, 
costly failure or destructive error when it is applied in a reasonable manner. 

iii. Efficiency 
Implementation of the system corresponds to the m t co t-effcctivc c inputing 

resource utilization, where proce s that can be called or acce cd in an unlimited 

number of times to produce similar outcomes at a creditable pace or spc d. 

iv. Control and Security 
Control requirements represent the environment in which the y tern mu t p rat 

as well as the type and de zree f ecurity that must be provided. 

'11 
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v. User-friendly Environment 

The design of the system and its int rfncc sh mld l ' us 'r fri .n ily and ea y 

understanding by all level or the users. TIP users t\l'l.' h 

who would not be able to compr h nd cornpl 'X s. -stem. 

the graphical user interface (GU[) appr h in r t provide a better 

understanding of how to use th 

system and users. 

mmunication between the 

Generally, the design of all the interfaces should conform to the following 

criterions: 

• Consistent, in terms of screen design and error messages displayed. 

• High degree of understandability and avoid memorization of events and 

commands. 

vi: Simplicity 

Forms and screen are kept properly uncluttered in a manner that focuses the user 

attention. 

vii Attractive Interface 

It is important to design an attractive user interface that will appeal t the us crs. 
Using images, highlights and variation of colours can make a whole lot of 

difference in making the system more fun to u e. 

siii: Understandability 

Coding method used, allow other programmer to under tand the logic of the 

program flow. 

i.x. Expandability 
The system should be able to bee tended to accommodate m re functi nalit in the 

future. 
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3.2 Waterfall Model with Prototyping 

Analysis 

Prototyping 

Design 

Testing 

Implementation 

Operation & 
Maintenance 

Figure 3.1: Waterfall Model with Prototyping 

Combination of the Waterfall model and prototype approach 120J will be used lo develop 

this project. The Waterfall model with prototyping is chosen because the Siron uhs of 

each can be achieved on a single project. This model is actually the classic waterfall 

model combined with the prototyping approach in its early stages a shown in Fi rurc 3.1 

above. 

ln the proposed development strategy, the waterfall model will serve a the ba e f r th 

f development because the steps of this model are very similar to the 

software development proces that are applicable to all oftware engineering paradigm . 

It also provides a template into which meth d for analy i , design, coding, testing and 

maintenance can be placed. Prototyping will be involved in the early rage of th 

waterfall model where there is a need for experimentation and learninu bef re 

commitment of an resource to develop the full- cale y tem. Prototyping will not b 

involved in the later sta ie of the development because its major drawback in increa in 

the opportunities to produce ue rativc effects on structural foci rs such a perf rman , 

desi >11 quality and maintainability if not carry out properly. 

4. 

Univ
ers

ity
 of

 M
ala

ya



CHAPTER 3 METHODOLOGY 

In the case of the propo ed project, an id ·a snlut ic n mi! ht l n thut · rubiu · l c ipid 
results (from prototyping) with st<1bilit (from th 11 rC11l m' 1-1 . The $1 ll ilitv f th 

classic waterfall model is very much n d d in this p 'j n for th 

incorporation of prototypin l into th \ nt arf 11 m le 1 is t xp riment 

with user interface requirements and 11. abilit f t rs. . mg ppr a h i al o ideal 

in the sense that the developer ha n ith r mpl t inf rmati 1 understanding nor 

experience in developing this type f y t m. 

The waterfall model with prototyping appr a h that will be adapted in the proposed 

project encompasses the activities at system analysis, system design, coding, testing and 

implementation. Each activity is discussed below. 

Analysis 

This is the phase where the tudy f' the current sy tern is done and the definition or 

requirements for the new system is made. The sy tern analysis phase is concerned with 

the data gathering and data analysis. Data will be collected form the syst sm user. 'tin 

Flow Diagram (DFD) is used to analyze the collected data because it enables th 

information domain and functional domain to be modeled at tho same time. DF als be 

used to graphically show the data now through the y tern. The mo t important ut om' 

from this phase will be an accurate sy tern requirement pccification, 

Design 

In the system design pha c, the requirement that w re pr duced in th pr i u pha e 

are translated into a repre entation or the system. This pha: c will b 

u er interface design and ' stem d • 'i 111. Th user interface \I ill be built u ing Vi ual 
Basic 6.0. In system desi 1n, stru iturc chart will be involved in stru luring th' 

modul 'Sand flow ·hart mi ilu be us •d to d ·picl (he de •j 'II of pr .cdural d 'tc 11.. 
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Coding 

The coding phase translates and impl »n mts th 

into programming realization. Visual B sic .0 is used in 

functional domain as well as the conrr I f th 

p1 'S nt ti n ft h ' ) t m 

inc th" inf rmation and 

Testing 

Testing will be a critical step in a suring th quality of the de eloped system and will 

represent the ultimate review of specification, design and coding. First, unit testing will 

be performed to verify each program module. Next, integration testing is performed to 

integrate unit-tested program modules and conduct tests that uncover errors associated 

with the interfacing of those module . Validation test succeeds when the sy tern function 

in the manner that is reasonably expected. 

Implementation 

The finally stage of the development will be system implementati n. The ystcm will be 

implemented on its target software and hardware requirement. The whole system will b 

revise to uncover the necessity to add further enhancement . 

Operation and Maintenance 

Maintenance proces hould be an on ioinu activit in r al d cl pm nt. M nit nng a 

necessary adjustment continue so that the y tcm pr du c the tp t d r ult . 

However, system enhancement and maint mm c will nl b carri d d 

project if time constraint allowed. 
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3.3 Case-Based Reasoning Approac h 

3.3.l Method Description 

New 
Case 

Input from User 

Case Library 
0 

Exact 
Matching? Adaptation 

Ye 

so 

Figure 3.2: Case-Based Reasoning System 

CBR (Case-Based Reasoning) i a retr spective sy tern, which replicate th' natural v a 

of solving problems by humans. everal pa t ca e f tudent' pcrf nuance fr m a 
library are retrospected and compared in rdcr t find an identi 'al 'a c. 

If a matching case i found then the sugg tcd lution will be 11 cd f r the new luti n 

to the current student' performance. Thi 111ca11 wh n the new tud 'Ill p rf rman is 

presented to the system, the reason r scar .hcs its ca sc librar , looking f r the library 
student that his or her etas· pc1fon111-111 .c is most similar with the cla pcrf rrnanc fth 

new student, and finall pr ·di ·t' that the final trade f the riven I 

librar wil I be tho final nud t he nssi •11c<.J to tho new student af r the mpl 'ti n f 

the class. 
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If the matching is not exact but partially mnt ehc I, th n th s luti u -un l ht iin • l b 
adjusting the old solution. It needs le be 'ml h !li .cd here tlnt th t 

modeled is to help users to predict the most ppr prime finnl in i 

performance of the student. Fi 111r • ·- d pi L tho 

new case are instantiated interactive! fr m th 11. 

the key features of the new case a an input t th 

la 
h valu of the 

renters 

CBR (Case-based reasoning) suggc t a mod I of r asoning that incorporates problem 

solving, understanding and learning and int grar all ' ith memory processes. The given 

task represents building of consequent solution (prediction) based on previous cases. The 

task asks for specific system that omits some of basic features of CBR and puts emphasis 

on its other features again. For instance, new solutions are never stored to case memory, 

there are no big demands on memory organization and indexing as memory con ist only 

of hundreds of examples. On the contrary, it emphasizes requiremen on case similarity 

metric, finding optimum attribute weight and adaptation fold solutions (final trade 

values) to a new student. 
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3.3.2 Feature-Based Retrieva I 

Feature-based retrieval is used to r tri 

rely on the distribution of cases. 

ns l s usin ' h .uri ti that 

Feature-based retrieval docs not rel n th t xrual nt nt f th cases. Instead, each 

case is associated with qualitative and quantitat:i param t rs called features or 

attributes. Features define the important fact about a h ca e and the specific feature 

values are used in the classification and the computation of similarity between the case 

base and the reported problem. 

There are two methods used in feature-based retrieval that are nearest neighbor method 

and induction method. These two methods are helpful in prediction of student 

performance. 

3.3.2.1 Nearest Neighbor Method 

Nearest neighbor class algorithm were used in BR from its inception. The al iorithm 

computes the similarity between the feature of new ca e and all the iasc: to dct rmiuc 

the cases that resemble the problem ba ed on its n wn features. /\.' in hand-guided 

classifications, the system u es question t narrow th Ii t f p ible luti n bas d n 

their discriminating capabilities. 

However, the internal representation and the authorina pr cc arc different. ar 

displayed based on the feature-value f the reported yrnpt m. 

information about features and are elect ·d based 011 their ubilit t qu ·ry th 11 

most di criminating features, th ercb rcducin 1 the 1111m er f candidate ca 

efficiently. In theor , this approuch iucr use.· the reusabilit 

maintenance because the numb •r Of' dis Ti111i11t1(i11' features is j mi I a11tJ mallcr th n 

the number or .ascs. 

8 

Univ
ers

ity
 of

 M
ala

ya



CHAPTER 3 METHODOLOGY 

Symptom 

Question 

Case 

c:J Feature 

Figure 3.3: Nearest Neighbor Method in Feature-Based Retrieval 

Adding a new case requires only definition of its known feature-values, as relevancy to 

the symptom is determined by similarity calculations. When new questions arc authored, 

it is only required to define the feature( ) they arc acquiring from the u 'Cr. 

3.3.2.2 Induction Method 

Induction is a technology that generalizes from a collecti 11 f ample ca c t sol c ll '\ 

problems. These cases, often referred t as training ca e , can c actual hi t rical data or 

synthetic cases built for this purpose. 

Induction, like nearest neighbor, u cs ca c feature . It u c a " rrccd car h' rrateg 
based on information gain calculati n t ch o c the m t di criminatin 1 f ature and 

devise an effective decision tree. In fact, pure i11d11 ·ti n method 11. c th traininu a c t 

formulate the search tree and "for 1et" ab ut the ca c ba cat runtime. It u c th d 

tree to query the 11 er for features and 11 ·us the case ba c nly t pr p c p ibl 

olutions. 
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Question 

Case 

LJ Feature 

Figure 3.-1: Induction Method in Feature-Based Retrieval 

While in many ways a nearest neighbor and an induction system appear very similar, 

differences exist in several areas. Most importantly, inductive ysterns are most efficient 

in presenting the be t que ti n and candidate cs e t the user, potentially rcachinu their 

goal in the least number of steps. For similar reason , maintenance of large case bases is 

easier. 

In general, inductive systems tend to be faster, especially in large ca e bases, because or 
the off-line classification that was completed prior to the runtime ta ie. 11 the th r 

hand, nearest-neighbor method have higher immunity t "n i y" and erroneous data and 

can handle missing values better. 

() 
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Question 

Case 

L::l Feature 

Figure 3 . ./: Induction Method in Feature-Based Retrieval 

While in many ways a nearest neighbor and an induction system appear very similar, 

differences exist in several areas. Most importantly, inductive systems are most efficient 

in presenting the be t question and candidate ca e t the u er, potentially rcachin 1 their 

goal in the least number of steps. For imilar rea ons, maintenance of lar ic case bas ·s is 

easier. 

In general, inductive ystems tend to be faster, e pecially in large case bases, because of 

the off-line classification that was completed prior to the runt irnc ta re. n th th r 

hand, nearest-neighbor method have higher immunity to "n i " and err ncou latn and 

can handle missing values better. 
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3.3.3 Case Base 

The subjects in this study consist xl nf o 'f 000 stn l nts th t lre dv regi t r d th 
Bachelor of Computer Science and B, h l r f lnf rm ti n hn l gy in Faculty of 

Computer Science & Information T hn I r 

There are four major courses in Bachel r of omput r 1 nee: 

• Artificial Intelligence (Al) 

• Management Information System (MIS) 

• Networking (NT) 

• Software Engineering (SE) 

For the Bachelor of Information Techno]ogy, there are three major courses that are: 

• Information System (IS) 

• Management (M) 

• Multimedia (MM) 

The case base consists of students' performance and hi or her final grade for the spe iii 
subject. Each student constituted a case that contained the f llowinu attributes: 

• Matric number 

• Student name 

• lC number 

• Session 

• Semester 

• Subject 

• Class attendance 

• Eight tutorials 

• Two a si 1n111e11t 

• Two 111idtor111 test 

• Four surv answers 
• Student's final irad for th· subj •(.)t 
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CHAPTER 3 METHODOLOGY 

All cases that included all of the tudont in formnri, 11 'c m11 i~ J th 

This system task is to search an a ppr print C> nlu LH' t11' foul }t .l fi --11 fan input 

case. Therefore this field is con. icier d th s Inti n t f r 

domain. 

rti u lar ca in this 

The possible data values for the elution data ar th hara t rs A-, B+, B, B-, C+, C, 

C-, D+, D, F that represent grade level . Table 3.1 depicts grade levels and the grade 

point for each grade. A i the highest po ibl grade. D, D+ and C- are the failure grades 

but it can be redeemed if the student has achieved at least 2.0 CGPA (Comparative Grade 

Point Average) for the semester. F is the failure grade that cannot be redeemed. The other 

grade levels such as I, K, P, PA, NP, S, U, R and W are not taken in GPA (Grade Point 

Average) calculation. 

Grade G racle Point 

A 4.0 

A- 3.7 

B+ 3.3 

B 3.0 

8- 2.7 

C+ 2.3 

c 2.0 

C- . I.., 
D+ 1.5 

D 1.0 
I• 

F 0 

D Pass irad 

D Fail rad th t on b 
redeemed if PA>-.0 

D F i l rad that cann l be 
r id icm .d 

Table J. I: Grad« 011d ( irade l'otn! 
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CHAPTER 3 METHODOLOGY 

The possible values for the midterm test Ci ·Ids :H' ink' rs thnt .m,' h t" u 0 mi 10. 
The possible value for each assi 1n111 111 Ci 11 is nn int .' 'r ihnt r:)t\_' ~ b twe -n 0 and I 0, 

and the possible value for the l11t rial is 

possible value for 1'11e class aucndan 

or poor. 

The possible values for the student arrribut that d t rmin th final grade for the 

semester are displayed in Table 3.2. 

Value Range Attributes Value Type 

Class Attendance String 

Tutorial lnteger 

Assignment I (by group) integer 

Assignment 2 (by individual) Integer 

Midterm Te t I Integer 

Midterm Test 2 Integer 

Revision (hour per week) String 

Excellent; Good; Fair; Poor. 

0 - 10 (%) 

0 - 10 (%) 

0 - 10 (%) 

0 I 0 (%) 

0 10 (%) 

Less than I hour, 1-2 hours, --· hours, 

-4 hour , More than 4 hours 

Understanding in Lecture tring 
Very p 

Understanding of ontent tring 

Study Group, Di cu 1011 tring 

well; Woll: 

N 

Y , M re than h ur . 

Table 3.2: Stud '//I Attributes and '!11e1r Possible Values 
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CHAPTER 3 METHODOLOGY 

3.3.4 Matching 

There arc two matching mcthodolo tics v ore us cd to 1r::'1 th syst m's l 

Based on the first method in order to . rablis h th simil ri1_1 tw n a certain input case 

and a library case, the prediction y tcm ornpar d 

For example, the first laboratory assignment of th input a with the first laboratory 

assignment of the library ca e, the econd laborator as ignm nt of the input case with 

the second one of the library and so on. 

Since each laboratory assignment was equally weighted, instead of companng 

corresponding assignment values, the second matching mechanism compared the mean 

assignment values between a certain input ca e and a library case. 

This system was evaluated for predictability and matching confidence. Predictability is 

defined as the measure of prediction y tcm' ability t correctly predict the solution datn 

in a set of input cases. A correct prediction is a letter grade that a rrccs with the grade thnt 

eventually was assigned to the student by his or her instructor al the end or the semester. 

For example, for a given input case where the correct solution data is the letter rradc "/\" 

if the prediction system retrieved five library ca es a being in t similur .asc and if four 

of them indicate that the final grade i an ''A" and the final rad f the other one i a 

"B", then the system' prediction rate is 80%. 

Matching confidence is a mea ure that is directly related t the dcgr e f imilarit 

between an input ca e and the mo t irnilar Ii rary ca c. It rcprc nt th dcgr e of 

similarity as a percentage after taking i11 c ns idcration that each indc fcatur i weighted 

in terms of how important the feature is in establi ihing similarit b 'tween I\ o 

general, the matchin • confidence indicates how "certain' is the prcdi ti n 

offerinu a prediction for a particular input .asc, 

tern in 
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3.3.4.1 Assessing Similarity Between Cuses 

At the heart of a cased-based rca 11111' RR) s. st »u is th '"'llll ut ti n irnilarity 

between a new case - the user's input - and pr i us library. Ca e 

fl tur or attributes. 

The CBR algorithm calculates the imilarit 

between the new input ca c and each hi t ri al a . 

ba d on feature-value pairs 

A similarity measure should have the following attributes: 

• Reflective: a case is similar to itself 

• Symmetric: If A is similar to B, then Bis similar to A 

A similarity measure is not always transitive: lf A is similar to B and 8 is similar to , it 

cannot be asserted that A is similar to . Thi i becau e the features definin • the 

similarities between A and B can be different from the c in 8 and . For example, n 

white Ford Escort is similar to a white akota truck (they arc both white vchi lcs), and a 

white Dakota is similar to a red Dakota (they are both akota trucks). I lowcvcr, n For I 

Escort is not similar to a Dakota. 

3.3.4.2 Handling Missing Value 

This CBR system able to retrieve ca e effectively when me f the feature alue arc 

missing as a result of value that wa not ' II cted in the pa t r when the 11 er do n t 

supply them during con ultation. 

Consider two library cas ·s a ·e1 and A·_. • and <1 new problem de 

input from the user, which is r pr ·sont xl in Table .... 

that 
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CHAPTER3 METHODOLOGY 

.,,___, .. ~~·-~f'll>-"~~.~~···- .. - 
Case, C11sc lS n 

Fr!!1tfrc~va1Mcs 
Class attendance .. Excellent In. xcellent 

Homework assignment I 18 I Tom work . rgnment 1 = 1 e H m \\ rk assignm nt 1 = 18 

Homework assignment 2"" 19 Laboratory assignrnent z= 7 

Laboratory assignment I - 8 Project - 26 

Laboratory assignment 2 = 7 

Laboratory assignment 4 = 10 

Laboratory assignment 2 = 7 Midterm Te 1 = 17 Midterm Test= 17 

Laboratory assignment 3 = 10 
Laboratory assignment 4 = J 0 

Laboratory assignment 5 = 9 

Project= 26 

Midterm Test= J 7 

Table 3.3: omparing Between Library Cases and Input Case 

From Table 3.3, although Case, matches all the features of the new case, asc., whereas 
Case2 matches only three of them, sy tem will identify a e2 a a better mat h, because 

they calculate similarity based primarily on the percenta zc f rnatchinu features. asc, 

matches 4 of 10 features of Case., receiving a c re f . 41 I ), whcrca the mat ch 
with Case- will receive a higher score of 0.60 ( /5). 111 a way, a e2 i preferred be a11. 

of the small number que tions an wered b the u er. he al> iritlun mu t in ludc 
provisions to compensate for absent value and artificially I wer the c re f ca c with a 
higher number of absent value . 
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3.3.5 Suitability 

Some of the characteristics of a domain th t in lie 1" th nt 

suitable for this system include: 
h might b 

o records of previously solved prob! m xi t; 

o historical cases are viewed a an a et which ought to b pr served; 

o remembering previou experience i u ful; 

o experience is at least as valuable as textbook knowledge. 

When using case-based reasoning, the need for knowledge acquisition can be limited to 

establishing how to characterise cases. Case-based reasoning allows the case-base to be 

developed incrementally, while maintenance of the case library is relatively easy and can 

be carried out by domain experts. 

Mentioned in Chapter 2, knowledge-ha ed ystern (K ) u e rules in problem solvin 1 

and decision process. However KBS eem not a unable method for this system. This 

approach has several major problems: 

• Knowledge elicitation is difficult 

This problem was recognized as soon a KB were built and wa often attributed I 

the knowledge elicitation bottleneck. 

• KBS can be vety comp! tx and ·an take long time to dev slop 
This problem is familiar to any Kl dcvcl per and ha partiall been re pon ibl 

for the increasing interest in KB devcl pmcnt mcth cl I gie and f kn led ze 

modeling languages and ontol ncs. 

• K/3S are fr tqu intly slow 

• K8S ar J often poor at f/l(ltl(lg/11p, I trgc I oluuu:s oftnfonnutton 

• On ·e develop •d the, in: /(// ·11/t to 111ul11tul11. 

7 

Univ
ers

ity
 of

 M
ala

ya



CHAPTER 3 METHODOLOGY 

Hence, there is a strong case for J3R since it h 1s s t.111 l t nti \1 ndvnnt« • \' ' ·r K 

• CBR systems can be built without pnssing through 

bottleneck since elicitation b om • n simpl rt sk f 
itation 

• CBR systems can be built wher a mod I do n t xist. 

• [mplementation becomes a impler ta k of identifying rele ant case features, and 

moreover a system can be rolled out with onl a partial case-base. Indeed, using 

CBR a system need never be complete since it will be continually growing. This 

removes one of the bugbears of KBS - how to te!J when a knowledge base is 

complete. 

• CBR systems can propose a solution quickly by avoiding the need to infer an 

answer from first principles each time. 

• lndividual or generalized cases can be u ed t provide explanation lllnt nrc 

perhaps more satisfactory than explanations generated by chains of rules, 

important in many domains with legal implication . 

• CBR systems can learn by acquiring new ca cs makinu maintenance en icr. 

• Finally, by acquiring new epi odic ca e BR 't irn ian irow to rcfle t th ir 

organization's experience. If a rule-ba ed KB were delivered t ix companic 

and used for six months, after that time each tern w uld be id nti al, a urning 

no maintenance had taken place. If i, identical u ed in a 

similar way after ix 111 nth titer' could bl! si: different . t .m a a h uld 

have acquired different episodic iase ·. 
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CHAPTER 3 METHODOLOGY 

3.4 Development Environrn nr 

The development environment f I h • s sl m aonsists f t" m j r p rt that are 

hardware and software requirement of th 

3.4.J Hardware Requirements 

The following hardware requirements are needed for the system operation: 

• Genuinelntel Pentium(r) III 500 MHz Processor 

• 256MBRAM 

• 11 GB hard drive storage 

• Keyboard and mouse 

3.4.2 Software Requirements 

A few software products will be used to develop the sy tern. These software produ ts arc 

divided into two categories, which are perating y Lem and ystcm Applicati n 

Program. 

3.4.2.1 Operating System 

Microsoft Windows 98 

Microsoft Windows 98 is used for th· proposed s • tern. Wind w 9 i a po erful 

operatin 1 system that all or the us rs ar i vcry familiar with it. Wind w i ea ier t u , 

more reliable, mid f'asl er 1ha11 • r, 
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CHAPTER 3 METHODOLOGY 

3.4.2.2 System Application ProgrnmminA l ,irnAn' '' 

Microsoft Visual Basic 6.0 

Microsoft Visual Basic 6.0 is u cd a a pr gramming 1 ngu 

Visual Basic is a powerful programming languag . Th i ual Ba ic language facilitates 

a structured and disciplined approach to computer d ign. This language is an extremely 

rich programming environment. It i not ju t a languag . It is an Integrated Development 

Environment (IDE) in which you can develop, run, test and debug your application. 

The programmer has the ability to create Graphical User Interfaces (GUls) by pointing 

and clicking with the rnou e. Vi ual programming eliminates the need for the 

programmer to write code that generates a form, code to create a control on a form, code 

that set the property setting for the elected control, c de to change foreground and 

background colours, etc. 

All these codes are provided as part of the project. The pr gram mer docs not nee I lo be 

an expert Windows programmer to create functional Wind ws programs. Th' 

programmer creates a GUI and writes code to de cribc what happen: wh 'II th 11 er 

interacts (click, press a key, double-click, etc.) with the I. Th isc notifications ar 

called events, which are pa sed into the pr gram b Micro fl Wind w pcrating 

system. So the programmer ju t need to know the ba sic prin iplc r de cl pin I 

applications with visual tool and event pr irammin '· 
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CHAPTER4 

SYSTEM DESIGN 

System design is a transformation of th 

detailed logical/conceptual spccificat ion and 

specification. 

if ati n . uir m nts, first into a 

ondl int a d tail d physical/technical 

Design is the creative process of transforming the problem into a solution. Conceptual 

design tells the user exactly what the system will do. Technical design allows system 

builder to understand the actual hardware and software needed to solve the user's 

problem. 

A design specification describe the features of the sy tern, the components or clements 

of the system and their appearance to u ers. 

The system design of the system of predicting and advising on student 's performance has 

considered the following design issues: 

1. System Functionality Design 

11. Effective Output Design 

iii. Effective Input De ign 

iv. User Interface Design 
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CHAPTER 4 SYSTEM DESIGN 

4.1 System Functionality De ign 

System functionality design is based 011 th' s stem r 1nir ments st ted in hapt r 3. lt 

translates the system requirements int s t m fun ti n lity, h 

system structure design and data now I si m, 
. ign focu e on the 

Data Flow Diagram (DFD) is a graphical repr ntation of data process throughout the 

system. The diagrams provide an over iew of y t m inputs, processes and outputs, 

which correspond to the general system in the proje t [6]. 

The following section shows the data flow diagrams in this project. The symbols used 

were explained in the Table 4.1. 

D Entity 
Any object or event which data i collected. f rntily 111.n 
be a pcrs n, place or thing. 

Data flow ---.---t...... It shows movement of data with head of the arrow 
pointing toward the data' de tinati 11. 

I I 'I 

Proce ' 
It denote a chan ic r trans f rination f data. II is the 
work bein 1 perf rmed b the y t m. 

Data torn 
Thi' reprc ems a data . ourcc and it ma rcpr cnt a 
manual store or a .om: 1111.!riz ·d file. 

Table I. I: /)(!,\" -rtptton r~/'S «nbol» Used 111 !)ft'!) 
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CHAPTER4 SYSTEM DESIGN 

User tudent 
Pcrformnn 
Pr dictor 

User 

ommitrnent 

Figure ./.I: Context Level Diagram For Student Performance Predictor 

Figure 4.1 represents the context level diagram for the system. User is asked to input the 

student detail, assignment scores, midterm examinations, project, class attendance and 

commitment into the system. After the preprocessing of the data input, the system then 

produces the student performance result and generate advice to the user. 

The proposed system is developed using top down m dular approach. This s stem is 

divided into three major modules, which arc 

• Display Module 

• Prediction Module 

• Advice Generation Module 

Display Module 

This module is a user interface that c n 'isl of two main crccn: 

i. User input screen 

This input screen let the user to input student inf rmation and detail ab ut the 
student cla s au ·nd1-111 · ·, ho111 iw 1 a: 'i •nmcnts, a enc. of laborat r 

as i •11111ents, pr >jcct, midtcnn e: umiuuti 111 final examination and c mmitmcnt. 

6. 
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CHAPT£R4 SYSTEM DESIGN 

ii. Output screen 
There arc two pages for 01e output scr "II tint tr' p rform n '' 1 -sult l 1" mi 

advice page. The predicted final trade or th subj t f 1' th stn nt will b 
presented on the performance result pa 'C t rcth r ' ith n snmm ry b ut th 

student detail and his or her performance re ult. Th ad · pr g sh ' th u r an 

advice about the student pcrf rrnance, 

Prediction Module 

The function of this module is to predict the final grade for the student, which are 

determined through homework assignments, project, midterm examinations, a series of 

laboratory assignments, class attendance, commitment and a final examination. The 

prediction process is performed using case-based techniques, which is stated in chapter 3. 

Advice Generation Module 

Thi module will generate advice about the tudent performance ba ed n the factors 

that determine the student' performance. 

Prediction & Advisory 
System 

.. 

I I 
Prediction 

Ad I' 
Display G en ration ~ 
Module Module Module 

·- ·-- ----- -------· - .. -~ 

User Input 
- creen 

.._ Output 
crccn 

.. .... 

ViRlll'(' I. l>, 'tru ·111re 'hatt o], 'tucl •111 I' •1.fbm1w1 ·e l'redlctor 
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CHAPTER4 SYSTEM D SIGN 

Data flow diagram for the whole system is iltustratcd in ·1 ur Ll nn 1 Intn ·tl ' ti,,,, uu 

for the prediction module is shown in Fi iurc 4.4. 

Predicted Grade &Advice 

,. / 
l 

User . 
Display . 

User Input ·- Module -- 
,,.'J 

-, .. - 

Predicted Advice 
Grade 

User Inp / ""I / ~ 
2 11 3 

r• Advice Ii 
II - Prediction Ii .. Generation Predicted Module Ii Output Modul Grade & j Result 

New Student J -, , 
~~- ·i ~- --- 

Data 

,,. ,. 

D2 
Student 01 User Input 
Cases Student Data User Input 

ut 

Figure .J.3: I ala Now J iagrom For Stl1d '"' P irforman ·' Pr tdictor Univ
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/' \ 
2.l "") 

Student Data ~ Preproce s 
- Dat 

Preprocessing 
~ Predi cti o n 

~ ~ 
- II 

Process 
User Input 

\ .J 

,. 
D3 Prediction 

Result 

Predicted Prediction 
Grade Result 

1 r 'r 

Advice 
Display Generation 
Module Module 

lo 

Figure ./ . ./: I ala Now Diagram For the Predi ·tio11 Module 
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4.2 Effective Output Design 

Outputs present information lo system us rs. 11tp11t. nro t11' m st isihle ' mp nent f 

working information system. Users are reliant on 011tp11t in order t 

and they often judge the merit of the system sorcl b it output. As su h, th ar ften 

the basis for the users' and management's final a m nt f th alue. 

The objectives for the design of' y tern output are: 

1. choose effective output method 

ti. assure purposeful output 

iii. assure timeliness 

iv. make meaningful to u er 

v. Provide appropriate quality 

vr. Provide appropriate di tribution 

When designing output for the y tem, he required information needed by the users 

should be pre ented in a formal and attractive manner, either in display form or hardcopy. 

The required informaticn, plus some additional information must be presented in the 

arne format, regardless of report required, showing that a systematic appr ach was tak 11 

in de igniog the output. 

F r thi project, the outputs con i t of the re ult or performance predict: 11 and the 

academic advice page of the student. 'igurc 4.5 and "igure 4.6 illu tratc the pr t t pc f 

performance result page and the pr totype r advice page. 
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CHAPTER4 SYSTEM DESIGN 

llLT PA .E PERFORMAN 

,-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 
. I 
I 

Student detail is displa d h r 

'·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·----~ 
,·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 

Student's performance result, 
including predicted final grade 

i presented here 

~--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·' 

Figure ./.5: Performance Result Output 

ADVICE PAGE 

Academic advices about the student performance i 
di pla ed here 

~-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·' 

Fif!.ut<' t.c: Advic« I' 1}.{e 0111r111t 
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4.3 Effective Input Design 

The quality of system input determines th qunlit ors st m rurput. Input :i Sl rn s t'\ "S 
an important goal - capture and get the data in1 a format uitabl f r th mput r. 

Consequently, it is vital that input forms and scr en bl! dcsigne with thi critical 

relationship in mind. 

The objectives for the design of system input are: 

1. Ease of use 

11. Effectivenes 

iii. Accuracy 

iv. Simplicity 

v. Con istency 

vt. Attracti venc 

The design of input f r the y tem u ually should be irnple for the u er t und~rstand. 

The interaction between the user and the system should be kept simple, easy and 

straightforward. 

(n thi y tem, the u er can input the required inforrnati neither by clicking the mouse r 

by using the keyb ard. When the u er is required to input data by LI ins keyb ard, the tab 

functi n i LI d to m ve the focu point fr m one field to another field a· a guide f r the 

user in.entering data. W11en the u er enter the wr ng data, either the wr ng [i rmat r 

c: cecdin r the required lcn uh of character , an error 111e "age will be di pla ed t in!' rm 

the user to correct the error. 

The input pr tot p .. of student iufonuati 11 input is ·ho' 11 in Fig.or· .7. 
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STIJDlcNT INFORMATION 
ENTRY 

,-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~·-·, 

1 Student profile, including cour c, department, tud nt 1 

name, marric number, ar input her . 

I I ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

,-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·, 
I 

Student information, including etas attendance, 

homework a ignments, laboratory a signrnents, 

midterm te t , project, and c mmitment are inpu h re. 

~-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·' 

Figure./. 7: Input Prototype For Student lnformation 
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4.4 User Interface Desi n 

In the two previous sections, we addr sscd output and i11p11t l ~i in. In this secti :in 11ti ut 

and input design will be integrated into an v ·mil 11. er intcrfa 1:: th t est bli h • th 

layout and the dialogue between the system 11 rs and th ialogu 

determines everything from tarting the y t m, to ning opti n and pr fl r n e , to 

getting help. The pre entation of the output of inf rmation to th u r and the input of 

new data to the y tern is also part of the interface. 

For this project, Microsoft Visual Ba ic i u ed to con truct prototypes to design the user 

interface. The system uses WIMP interfaces (Windows, Icons, Menus, Pointing) where it 

is Windows-oriented and point and click interface is involved. 

The benefits of u ing WIMP interface: 

• Many interactive ta k are available through a pull down menu cherne or combo b x. 

Such interface. enable u er to perform control and dialogue task in a facile manner; 

• The use of graphical icon , pull down menu , buttons and combo boxes reduce the 

amount of typing. 

Figure .8 illu irate the main menu creen of the sy tern. This 111ai11 111011u s rc1.;11 is ba sic 

con tructed by the window. A wind w i a recta: 1ular, boarder area. /\.title i di pla d 

at the top of the window. There arc some u scr interface control within the wind 

Label I h w the faculty name, label 2 hows a statement to welcome the u er and a 

the user t select the option·. Image I and image - sho the Mk go ·111d I'S TM I g 

re p ti I . There ar i thrce button to allow th us r to Ii· b usinu m use. 
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lmaze t 

Faculty Of Computer Science 
& Information Technology 

Welocme lo Prediction 8. Advisory System 
Please select one of the option below ••-----1 Label2 

r--· .... ····1~~~0.ata -·-··--·~, ..... ._--1 
.___ __ __, Button I 

____ v_iew _.l• 
____ c_io'_" __ .r 

Button 2 

Button 3 

Figure ./.8: Main Menu Screen Design 
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CHAPTERS 

SYSTEM IMPLEMENTATION 

System implementation is a process that convert. th , t m r quit m nt and y tern 

design into program codes. Thi chapter will di cu s the t p and th m th d taken to 
implement the ystem that was design earlier in the pre iou cbapt r, 

5.1 Developing Environment 

The developing environment for a sy tern is the tool that used to develop the system. It 

has certain impact on the development process of good software system. The suitability 
of hardware and oftware chosen i very important becau e it will n t only help to 

expedite the y tem development but al determine the succe f the pr ject. There arc 

two types of tools u ed for developing the system, which are hardware t 1 and ftwaro 

tools that listed in the following part. 

5.1.1 Hardware Tools 

The hardware tool that used to develop the y tern are listed a b I w: 

• Pentium Ill proce or 500 MHz 

• 25 MO RAM 
11 "'B Hard Drive torage • 

• M u e 

• K1;; b ard 
Thi nfi iurati n i nou ih to run th· s st em. 
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CHAPT RS SYST M LMPLEMENTATfON 

5.1.2 Software Tools 

The software that has been implcmont d in the standal no s st m r su t :l l el w: 

• Windows 98 or Windows 2000 
This operating system is the sy tern requirement that n d d to run th program. 

• Microsoft Visual Basic 6.0 
This is the main software for the system development and the interface design. It 

is used to code the system and design the interface of the program. Visual Basic 
offers an easy-to-use interface and language, therefore allowing the most novices 

of users to easily create programs to run on Windows platforms. 

• Microsoft Notepad 
Thi is required to tore the data of every ingle tudent rec rd including tudcnt 

information, clas performance and final grade. 
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CHAPTERS SYSTEM IMPLEMENTATlON 

5.2 System Implementation 

System implementation is a process lhal compris ' r s SI m desi rn srm inn t 

computer readable system. The system will be cvolv d fr m s r 1 h design 1 nm nbl 

application. 

The implementation of this system include three type of impl m ntation: 
(i) The first type is the interface implementation, which is the implementation of 

the front-end of the system. 

(ii) Meanwhile, the second type of implementation is the prediction 
implementation in the system, which operates a th back-end of the system. 

(iii) The third type is the result and advice generation implementation, which 
generate some advice ab ut the partial tudent performance that user has 

inputted. 

These implementations will be explained in the following sections. 
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CHAPTERS SYSTEM IMPLEMENTATION 

5.3 Interface Implementation 

A few criteria have been taken into account to d lop a rood intcrfac , S rn f th 

criteria are simple, user-friendly, interactive and so on. Th int rfo e th 1' s ha 
fulfilled these criteria. The screen shots of the real int rfa of rudent P r nuance 

Predictor can be found in Appendix A. The method for imp! m nting th int rface is 

described as below: 

5.3.1 User Input Form 

The user input form is to let the user or student to input their related information and their 

past perfonnance to enable the system to predict the final grade of the subject and 
generate advices. There are three sections need the user to input their information, which 

are student information.form, subjectform and student performance form. 

Student Information Form 
In this form, all the tudent information like student name, register number, I number 

and gender are entered. 

ubject Form 
ln this form, the user i allow to elect which ubject doe he or he want t predict. 

tudent Performance Form 

ln thi form, the tudent performance entered. The tudcut pert' rrnancc include 

tut rial 1-8, as i rnment I, assi mment 2, midterm test I, midterm t ist 2 and etas 
attendance. Additional I , four questions also will be a 'ked to evaluate the pcrf rman e f 

the tud nt before the finale nm. 
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CHAPTERS SYST M LMPLEMENTATCON 

5.3.2 User Output Form 

The user output form display the predicted final rrnd 

performance that user has inputted. This form consi ts 

.t 

Result Form 
The result form display the predicted final grade of th ubj I and th numb r of cases 

that compared with the new case. It also displays the three ca es that most similar with 

the new case that the student input. The similarity degree for each case is displayed to 

show the similarity between the library case and the new case. 

Advice Form 
The academic advice is generated and display in the advice form. Thi advice is a guide 

for the student before going for the final exam. 
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CHAPTERS SYSTEM lMPLEMENTATJON 

5.4 Prediction Implementation 

Sequential file proccssin r is used i11 the predict] n imp! m ntmi n, Fil "S f\r use f r 

permanent retention of large amounts of data. Data in Iii . i saic t 

Each file presents a student record, which called a a a . Ea h a ntained 16 

features, divided by two types of features sets, which arc inde cing fl atur s and non 

indexing features. Indexing feature is an index of a ca e that a t lik ind · to a book in a 
library. A case's index is combination of its important descriptors, the ones that 
distinguish it from another cases. The first three features are used to identify the student 
information and the following two features are used to identify the particular subject 

course that a certain student took. These five features are non-indexing features. The 
remaining eleven features denote the partially known partial class performance of the 

same student. Two tables below show the non-indexing feature and indexing features. 

Non-Indexing Features 

Matric Number 

Student Name 

Number 

ession 

em ester 

Indexing eatures 

las Attendance 

Tutorial 

Assignment 1 (by group) 

Assignment 2 (by individual 

Mi t rm T st I 

Midterm Te t 2 

Revision (h ur p r w ·k) 

Und rstanding in cture 

nd r landing f ontcnt 

Discus ion Mad (h ur per w ck) 

rod· 

Table . I: 'ase 's 11on-/11 l1.!:d11gf('at111·es and itulc ln>J,ji·at111· •s 
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CHAPTERS SYST M IMPLEMENTATION 

Given the partialiy known partial class performance, i .. , i n n t :-11 ens .1 test 'ls 
Student Performance Predictor's task is to pr di·t tho stud nt s Iinnl nude for th 

particular subject that the student took. This was don b 11. in th 
already exist in order to search the cases that arc most . imilnr t 
was determined by comparison of corrcspondin )" ind . in 

indexing features with identical numerical values r cei 
corresponding features that the absolutely value of their differ n 

unt l whil 

gr at r than or 
equal to 15% receive a similarity count of 0. If the differ nc is les than 15% then the 

similarity count is a numerical value between 0 and l . For the corresponding features 
with identical non-numerical (string) values, it receives a similarity count of 1, other than 

that receives a similarity count of 0. The sum of the similarity counts for each feature 

constitutes the degree of similarity between two cases. Therefore the maximum possible 

match value between two cases is equal to the number of case features that is J 0.0 

(100.0%). 

After comparison between te t ca e and all library case , tudent Performance Predictor 

will select the three library case that most similar with the test ca c. It is done by 
selecting the three library cases with the highest similarity degree. Then an average of 

final grade is calculated by taking the average of the final grades of the three library 

cases. The average of final grade then put into the test case a a predicted final grade. 

5.5 Advice Generation Implementation 

In thi ection, advice will be generated to the 11 er r student after the re, 1111 of th 

prediction ha been produced. The ad ice will be tonerated according l the pa l 
pcrlonnan ·e I th' student and the predi t ·cl f1111:1l iradc. 

71 

Univ
ers

ity
 of

 M
ala

ya



CHAPTERS SYSTEM (MPLEMENTATION 

5.6 Internal Structure 

The following sections show the internal structur s of som imp :wt nt forms m th 

system code. Several main procedures will be discus. d f r h f rm. 

MDIMain MDI Form 

Procedures A ·tions 

MainToolbar _ButtonClick Do the particular event wh n a button on toolbar is licked. 

mnuAbout_Click Display program info, version number and copyright. 

mn u Exit_ Click Terminate the program. 

m nu Prediction_ Click Start student performance prediction. 

mnoShowWizard_Click Show or unload wizard form at startup. 

mnuToolBar_Click Show or not show the main tool bar. 

mnuViewRecord_Click Open an existing student record. 

mnuWizard_Click Show wizard. 

Timer_Timer Display the splash screen at regular interval. 

frmAbout Form 

Procedures Actions 

cmdSyslnfo_ Click Try to get system info and program path\name fr --- 
m rcgi try. 

cmdOK_ Click lose About form. 

frmEditPerformancell Form 

Procedures Actions 
' 

cmdtlpdatq; lick pdate the surv 'Y answer. 

frmlnputP ~rformance Form 

Procedures ct ions 

cmJOI< lick 
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CHAPTERS SYST M IMPLEMENTATION 

frmlnputStudentlnfo Form 

Procedures 

cmdCancel_ Click ancol pr ·cli tion s .. ion. 

ontinuc th perforrnan cmdNext_ Click n. 

cmdOK_Click 

cmdSearch_ Click 

Update the record. 

carch the student record. 

mskMatricNo_LostFocus 

txtStudentNa me_ Lost Focus onvcrt the contents of the tudent nam to uppercase letter. 

frmlnputSubject Form 

Procedures Actions 

cboSubjectCode_ Click Select a subject. 

cmdBack_ Click Go back to the previous form. 

cmdCancel_Click ancel prediction session. 

cmdNext_Click ontinue the performance prediction. 

cmdOK_ lick Update the record. . 

frmLogin Form 
~ - - - Procedures Actions 

cmdCancel , Click ancel the login to view record. 

crndOK_Click nter and view record if the specific record ex i t . 

frmResult Form 

Pro eccl u res 

form_ oad 
Display three m 

final grade. 
f 

Actions 

cmdViewAdvice_ lick View an advice ab 

81 

Univ
ers

ity
 of

 M
ala

ya



CHAPTERS SYST M IMPLEM NT ATION 

frmSummary Form 

Procedures ActlOllR 
. ~ 

-- --- cmdCancel_ Click anccl cur r nl pr di Ii n s • I 11, 

cmdEditPerformancel_ Click 8dit student p rform n 

cmd EditPerformance2_ Click Edit student p rf rman 

cmd EditStudentl nfo_ Click Edit student information. 

cmdEditSubject_ Click Edit subject rit ria. 

cmdFinish_Click Process the prediction and a the stud nt re ord. 

lstQuestion_ Click Display the specific survey qu stion and ans' er. 

lstSummary _Click Display the specific criteria of the student. 

frmSurvey Form 

Procedures Actions 

cmdCancel_ Click ancel current prediction session. 

cmdNext_Click Continue the performance prediction. 

frmViewStudentRecord Form 

Procedures Actions 
- -- -- - ·- cmdClose , Click lose the form. 

lstSubjectCode_ Click Display the performance and final grade of the selected subject. 

frmWizard Form 

chkLoadWizard_ Click tartup, 

Procedures Actions 

cmdAbout_ lick pyright: 

cmd lo eWizard_ lick 
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CHAPTER 6 SYSTEM T STlNG 

CHAPTER6 

SYSTEM TESTING 

Software testing refers to verification and validation of th progr m lo t11 pr bl m. 

Verification involves ensuring that the charactcri tic of a ood d ign ar in orporated 
into the program and the system is actually operates in the v ay it i exp cted to be. On 

the other hand, validation is used to test the execution of the program and s stem meets 

the requirements. 

The major focus of testing is to find the faults within the program that are not realized at 

the time of coding. A test is successful only when a fault is discovered or when a failure 

has been encountered. Testing actually involves the iteration of the process of fault 

identification and fault correction or removal. 

In developing large system, testing u ually involves everal tages. hcsc stages arc 

module or unit testing, integration testing, function testing, performance testing, 

acceptance testing and in tallation te ting. ~·ach of these stages will be di cu cd 

individually. 

6.1 Modul.e/lJnit Testing 

he module te ting i a way to verify that the small unit functi n properly with the types 

of input expected from the design. H ha been carried ut under a contr II d envir nm nt 

where a predetermined et of data has been provided t the modules. In thcr word , thi 

kind f testin 1 is u ed to observe what input and it· relat d output a tions a well a the 

data pr duced. 
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CHAPTER 6 SYSTEM TESTING 

In module testing, each of the sub-module is tested cparat 1 . Al ~r thnt n -h f th 
modules will be tested in turn for the creation of th' us r inll'l'l'l , the 'nt Ht :i t l 
handling and output to data files, reset and exit from th· mo ul s I m kt.' sut th s 

modules do exactly what it were dcsi med to perform. st , sh l en dev 1 p 

show that the input is properly converted to the de. ired output. 

6.2 Integration Testing 

After the collections of modules have been tested, the next step is to ensure that the 

interface among the components are defined and handled properly. Thus, integration 

testing will be performed to achieve this. Integration testing is the process of verifying 

that the system modules work together as de cribed in the ystem and program 

specification. 

[n thi tage, all the individual ub-rnodule and module arc integrated and tested t 

ensure that the interfaces between the sub-modules and modules, 'modules and the main 

program are handled properly. Here, all the small modules that are tested are i olated fir t 

before they are combined into a functional program in the system and tested to iether. 

For this system, the testing approach that ha been applied in the integrati n te tin, i the 

bottom-up integration. ach component at the lowe t level of the y tern hierarchy i 

tested individually fir t. Here, each f the ub-rn dules i le tcd individually fir t, th n 

the modules in which comprise of sub-modules are te ted in turn. 'inally after the 

integration of them dules into a functional program, the 111ui11 pro tram is t ._ tcd t en ur 

that the y tem perform i work corr ' ti . 
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CHAPTER6 SYSTEMTESTING 

6.3 Function Testing 

After the integration tcsun r is conducted, the 1'1111 ti 11 1 stin l sh uld l . TI't":I nt t 
assure that the system has the desired functionality. Th fnn ti n t st 

system to determine if the functions described in th r quir m nt -P i 1 ti n ar 

actually performed by the integrated system. 

6.4 Other Testing 

The remaining testing should be carried out after the functional testing are performance 

test, acceptance test and installation test. 

Performance test compare the integrated component with the n n-functional system 

requirements such as security, accuracy, speed and reliability. Acceptance test is ran by 
the u er of the system to a sure them that the ystem they wanted wa the ystcm that 

was built for them. The installation test allows users to exercise the system function and 

document additional problem that result from being at the actual ite. 
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CHAPTER 7 SYSTEM EVALUATION AND CON LUSION 

CHAPTER 7 

SYSTEM EVALUATION AND 

Jn this final chapter, the whole system will be evaluated in a fl w ar a . lt rs the 

system strength and the limitation of the y tern. A few of ugg rion will b aJ o tated 
to enhance the system in the future. There is a thorough di cu ion of the problems 
encountered and knowledge gained during developing the proj ct. Finall , the conclusion 

of the system will be made. 

7 .1 System Strength 

The advantage and value-added functionalitie f tudent Performance Predictor arc 

listed as below: 

1. Simple Interface 
The interface of thi y tem are quite simple in design and also user-friendly t 

the user. This simple design let the user to input their data more ea ily. 

ii: Transparent to user 
The y tem i tran parent by enabling the u er t ce the workin ' mcm r and 

its prediction output a the prediction es ion pr zre e . Thi pr vidc reliable 

t the user. 

iii. tntellige«: Searching 
This te111 perform a11 intelliu 11t sear ·It in the ·a ·e librar to 'elect the m t 

imilar ca cs with the 11 rw .as that us r ·nt ·r ·d. After the searchin '• the 

the data >f' th 111 st similar ca .os t the user in rder th 
u er 1111 s ·c th similari! b tw · n th 11 w "lH • n11d th 'BS 'that displu ed. 
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CHAPTER 7 SYST M EVALUATION AND ON LUSION 

7.2 System Limitations 

System limitations arc the shortcomin is or Student Porf rm, n "Pr icior. h f 11 wina 

lists the limitations of the system: 

1. Generated advice not strong enough 
Does not provide further and strong advice and c planation about the student 

performance. The advice that generated by rudcnt P rformanc Pr dictor is fully 

dependent of the partial performance of the student and the predicted final grade. 

ii limited scope 
The scope of Student Performance Predictor is limited to the Al student. The 

system cannot be used to predict final grades of other subjects. 

111. Inflexible prediction 
The prediction of a final grade i fully depending to the pa t ca e in the ca c 

library and no adaptation is made during prediction progress. This will produce 

some incorrect" output. 

iv. Lack of control in Visual Basic 

Visual Ba ic is a revolutionary software development tool that ffer an cc y-t u c 

interface and language, therefore allowing the most novice f u er t ea ily cerate 

programs to run a Windows platform. The e feature al o tran late t makins 

Visual Ba ic a quick prototyping tool for more experienced pr grammer . Th 

drawback to thi ituation are that M icr sofl frnd t re t rict accc t I wcr I cl 

functions of the windows kernel (as compared to ther vi ual tudi to I uch a 

Visual ). 

Man f the required functions of thi pro 1r·1111 had lo written pli ·illy a· declared 

functions and calls to the windows k irn I librar lo u ·ccs · lower level functions 

b ·c1:111' • the w .rc not pro id ·d in Yi ·ual Bu 'i ·. Thi· was e ipccially true when the 

xnubinntion 1 011 th · M 1 form. 
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CHAPTER 7 SYSTEM EVALUATlON AND ON LUSION 

7.3 Future Enhancement 

Student Performance Predictor would be a compl 1 s st m if th limit: 1i us menti n 
earlier were to be rectified. As such, future candidat nhan mcnts fr th S) .t m 

include: 

• Strong advice generation 
Generation of an advice should be dependent on the r lation betv een the retrieved 
and current case, that is from the past performance and the current performance 

generate a good advice. 

• Expand to all the computer science and IT students 
This system can be expanded to all computer science and IT students. A powerful 

database is needed to store all the subject , student and lecturer information. In 
addition, thi kind of database i ea ier t manipulate exi ting data such as adding, 
deleting and modifying. 

• Enhance tile prediction by implement adaptation 

A structural adaptation technique is needed for the prediction. It compare 

specified parameters of the retrieved and current case to modify the luti n i11 an 
appropriate direction. 
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CHAPTER 7 SYSTEM EVALUATLON AND ON LUSJON 

7.4 Problems Encountered And olutions Tal n 

There are a lot of problems encountered durin r th d lopm nt f the ntire HL:>' 

the project, either non-technical problem or technical prob! m, m 
encountered have the solutions. The following parts ar the pr bl m n unt r d and th 

solution during development of the project. 

• Problem: Unsure of the type of interface de ign of tud nt P rfonnance Predictor 

0 Solution: Observed other system such as Adobe Photoshop 6.0 to get an idea of 
interface design 

• Problem: Lack of experience in the programming language Visual Basic. 
o Solution: Do some trials and errors on the coding to make it work and referred to 

some reference book. 

Problem: Difficulty m evaluating student performance m 

Predictor. 

o Solution: b erved websites to obtain ome information about student performance 

tudent Pcrf rrnancc • 

evaluation and assessment. 

• Problem: nfu ion durin 'coding becau e of complexity of the inf rence en rine f 

Student Performance Predictor. 

o Solution: Proper documentation and comment tn the c de wer added. U f 

p eudo-codes. 

• Problem: y rem failure encounter •d durine in T'111 ental t ·sti11 '· 
o Solution: ~xtensivc debu 1 'in, pro .ess and innnediate rectification. 
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7.5 Knowledge Gained 

I have gained a Jot of useful knowlcd re as w 11 EL ' pori in in v ri HS s1 ts unng 

developing the project. The knowledge gained is lis led as b 1 w: 

• Knowledge of using Microsoft Visual Basic 6.0. 
It brings me a Jot of improvement in programming k111, 

Basic. I discovered that to develop a ysternatic and organized program, some 

practices have to be considered. Firstly, design and draw a program structure 
before doing the actual coding. It makes the programming task easier and 

systematic. Secondly, design a good and attractive interface that makes the 

program be user-friendly to the u er . Thirdly, list down all the relevant 
procedures of the program, then code the program systematically. Lastly, 

document the program and prepare a user manual to help u ers in using tho 

program. 

• Knowledge of Case-based Reasoning 
Case-based reasoning is a intelligent technique to solve new problem by findin 1 
solved problems similar to the current problem and adapting their oluti n t the 

current problem, taking into consideration any difference between the current 
and previou Iy olved ituation . 

• Knowledge of applying sequentiaiflle processing 

equential file pr ce sin 1 is one f the 111~ t important moth d t dcvel p 

Student Performance Predictor. It introduce me the data hierarchy fr m bit , t 

b tes, to fields, to record , to files. l learned how t slor • data , .qucntiall in a 
Ille and how to read data sequential! from a Iil . 

() 
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CHAPTER 7 SYSTEM EVALUATION AND ON LU ION 

7.6 Conclusion 

Throughout the whole development of Slurl 111 Performnu c Prut! t r fr m it 

initial requirements gathering phase to the final system-I . tin • ph . , n m j r 

were encountered. 

Based on the belief that analogues may provide a a to pr di t r uJt grounded 
on what has been true in the past, I develop a prototype intelligent y tern that uses case 

based reasoning in order to forecast a student's performance in academic. Case-based 

reasoning technique provides a faster solution in the prediction of student performance. 
The system draws conclusions on the basi of similarities between a student's current 

partial class performance and the performance of other students that took the same 
subject course. The reasoner maintains a library of cases and operates within the 
traditional case-based reasoning phra es f input, matching, retrieval and torage. 

As a conclusion, tudent Performance Predictor wa succe fully developed 
according to the initial system scope and requirement definition. It is not only that all 

requirements and functionalities were implemented into the system; other value-added 
features were also included to make the system more usable, transparent and efficient. 
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APPENDIX A 

APPENDIX A: SCREEN H 

Shown below are several screen shots of actual int rfa f L"111d1111 P tr rm 11 

Predictor. 

Licensed to 

Faculty of Computer Science and Information Technology, 
University Malaya ' Student Performance Predi ctor 

Artificial Intelligence 
PCS/TUM 

Win 8!2000 
Version 1.0.0 

warning: This computer program Is protected by copyright law end lnternatlon I treaties. 

Figure A I: Splash S .re 111 Univ
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Wilcome ro Srurfenr Porfbml4n<• Prtdlcror. ttvs progr'111 Is used ro 
pmtlcr rh• fln41 gr•rf• of• sub}fcr rh.r <JtptnrfJ on rh• pm/II 
performN1Cr of 4 Jrvdenr. tr .tso grntr.iu .,, •tlvrcr for• flU(rfrltn• for 
rh• 1rvdtnt. 

--- 
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Pleasnlllor yaur 1n.1rtchumbut 4lld cbc;k bUl1on [ 1jlo1111cfltht1tcotd Cl&~. No>Cllo co 
(ht perfonunct ptedie11011. Olck CtnC11 to QUll 111• cunent pttO!Clio11. 

Studonl Info 

~IN 

IC No 
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Plem 11leet uubjoet Oitk Next to cont111u.it11 petfO!tMnct p11<1!~ Cbd< Cenctl lo qwt 
the Mrtn1pttd1Cl!Dn 

Sub1oe1 

Senoo !200J12001 J Sen,..:t"M' n 
3 S•i)l<)CI Co<kl lwACS 3101 Cio<Mliott 13""" 

S•.obieot l<"""'1S)llfom 

Figure A./: Input. '111?/ 'Cl Univ
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Pill1111tu4entp1tfOTlllO!lca oftha 11let11d rubjetl 

WA $3101 Cxpert SySlom 

O.u lllbnder<le • ilr4iatN'l lo •how Allendance 
lhe doll P'lf\lr.(>!!llCln ol Uluderl ll ... 
~::., to111Wrog to acldetrC °"" All'*'<lln:t 
E""ellnl Altondente•100¥ 
Good Altendn:e >• 80X 
r .. cA1tendanoe>•60I: 

r: £><..,,. 
\.Good 

T tJootl rlf't1t 10 •Utgned WO.k tkM 
atuclont • kfd lo....-. be/<>1t1ht 
dllt dale It ll'<Mdts • hrthe11""ce ol 
v.i...ble1luclontlttn'"'ll1rlO!ml(iOll 

Tutuu8' 

lutouoll 

""'""" •lgl'llr*I• ... ~ lludori AUt(Jnmt!nh 
tctivl .. u llW Pl""<lo '"'"""'""on 
•l\ldonl Pll>IJltU Tht P..l>OM "'1)"'4) A ,,,,..,...,,,,,,,.,,,,.1 lajj/lll •>I01"1"'1l • lo IV-t lht 1)"'4> 
...t-T~""'piuc;~ " 9•-1\Jy,.lwk"') fl:!! 110 J,J. .. rn fl oqll'flef'llOtoe 1fnthew~of ~ ..... ~ 

Mkb t• l4'1Jh 
T 11.,o lnpottctrl plltl ol &• f'ltdlotor'1 
ll'IJ)lllOll ol dl I ~ ltt¢Ml(1.~1 II M~-f'ti'ti1 T\hl l ['Tj:j/10 •. '"""°"'~~~"'""""'' mah .. , plOOllMS. rkiJ Ind •H•udt.t Midoun Ttll 2 ll:::J11u Totli, [ill 
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Ou1t1unl 

How"""ll n...1poiwoel<11e)'O'J tpen<lngto""" e """'""'"" O• tUJ,eciWAE~l1017 

r LentMiln... r: 1 2h0011 r. 2 lhcuo r: l •hour ("~than• 

Q1,utkH'12 

How""' do J10U ""*-•nd l'I "'"'9 lttturol ------r-. 
Quahon 3 

H"" 111 do YW ordot1lonO llilowi1• cont.,;, QI 
tt.. l(t)joctl --i-- 

1 • • ( • 

0Ulh(Wl 4 

H•ve l'(IU ag,w'.fd • •ludll OIClt4> loi ti.. •i.t>iect? ii Vo• t.>w "'"'lY ....,, I"" - ® )'O'J do ""'., 
d:~V'HM°>n? 

r. Yef r No 
2·3 

""'" 
M1>tl""1) 

""'' 

Figure A6: St11d,111 Performan ., 2 
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APPE DIXA 

Student Info 
Subject 
Polfom\MC!l I 

StltCI lht foUowtne 
qual1!on. 

Que1t1on 1 
Que1t1on 2 
Que5t1on J 

Pleua th1ok lht fotlowv\c d11"117ou hm 1111111d If aUw d~ 
cu co111C1, pm~ l'in!ih b\11\0ll lo lm~lt••tll 011 1Wlu11 ptt!1>nun12 
prtdldlan. P1111Edtl\MIOn10 tl\u\p ~' dtlt1ll 

Porformnnco II 

Htvt JQJ "'0*""'1 t ~ IJIO<IP '"'ti-# t~tl II )'ft. ~~ ..... '*""""'do l'W do IJIO<IP cb:vt .... ,, 

c:E:J 

Figure A 7: Summa1y ofUs 1)· Record Univ
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APPE DIX A 

.:J!!L~.1 

Tht foltO'M!\g dl!ploy1 '1\tu w" ft\61lrt1UO<t svnt14r '11'11h Iha 11.tW cue tu! you fW1 tn~ed Tht lildent 
in!otmdon ol Heh Wt /lit notdllplqtd dut 10 Cllnfid•llhl IDllO!\. 

nowN••• c.. •• 2 C..o3 
5......, 20011200 2001/2002 Semetter 1 1 1 C!Mt AUondooce Good ood Good T~ouol1 ·9 9 10 10 At_.lbilillOl.l>I 7 8 9 
As-ntl~~I 6 g 9 MicleimTut 6 6 8 M1cl01mTosl2 8 B 6 AOVKion IP« week) n ....... 2-l'-• 2 3tw1 U.-.lettt..-.ciog"loel1.<o ~1""' ...., .. ...., .. 
UndctiiOI~ ol Coi~erl F.,~...,. W!!I 
61'41 G1oup. ~ """' Mo~t !""'""'"'I Ve1.M0<111\iw\l'-o Vt1.2)"°"'' Ng r ~ B· A ~· 

S1n11lonty Otl!fH 
531* 526t 6()~ 

Tot4l hbrory cose used fur coropm1on D::J Ta11i<t fleootlblW)llc.--~*" ,_._ 
llit .... ..Ultdbjll•"ll~ .. .., .. ~.,ij .... nlt<ljl 

Avmge ol hnal grade [2=J o.c)o1tolh .. lb")I (C...12.Jllhlll 
"10ll ...... ...,,lhe_.., 

Al!w_. » 
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APPE DIX A 

ThefoU0\11111& cluplf,)'1 lhtt1 WI! thelat111101t s1lllllAr 'Rllh tha NWClll tt.lyou)llllelllmtd The l\ldml 
lnfor111ttion (If Heh c.it 411 nol dl1pl'Yfd dull to coll!ldenlltl 11&1on. 

RawNaMO Cu• J 
Semin nro2 2001flIJJ2 
Seme11e1 1 1 1 
Oott AUeodonce Good ood Good 
'"'°'IOI I· 9 9 10 10 
Att~JbyQ!""PI 7 8 J Auigrvnont{by~) 6 9 g 
Mu:tlefmTettl 6 6 8 M1<lelm Test 2 8 8 6 
A..,,-{peo"ool<i 2·3houot 231 ..... 2 Jh<>.11 
Undotct"'°"O In Loctcu F .. ty...i "'" "'" ~.r<le<~~:l1.~::M i\t(l)N Wtl F•~ .... \ii .. 

Ytt.Me> 11\!111 J "°"' Ytt.23 ..... 1 No 

"'"'"' s. A A· 
£11n1lo111y Dearo 

531\ '.ilO ~ ·~ot 
Toto! hb14ry tose Ulld rot comptruon CD Toldol""' 1'1Ca10lbtl)lll)l' __ ..,t --- 

It M c-..:1 q, ,..,,'1Q ... --(1 lho ui-..ly 
Av~rise or tU1al aredo CE] dilCJM1cll!V .. ibl1JI ~ICot• 1.2 JIM 

""'~ MNt ...ti! thl .......... 

Advice 

=:~~1~'""''''"'·· P1odoctor ""' poodclod tho! )IOU woUd ICOll 'A·' O'odo , .. 

~ .rderll<IOOrog obooA lttt ~II good YOl.I P"lfOlmnnte In 11\0I • ..,..,, nq,1 be 

Figure A9: Prediction Result and Adi i ·e 

100 

Univ
ers

ity
 of

 M
ala

ya



APPENDIX A 

""siunont '!Ir.cw r( ('11.~otf Only) 

MatueNo 

Studer« Rocood 

I 10041s-u ,501 

s.._ 1 2lm'2001 

CLutAlltondara 

TIA•»il 1 0 

A '''""''1 ll>t1QlllYll) 
Ao~ 2(by hl\lOWlll) 

M~ttm Tori 1 

Mdetm Te•l 2 

"""''""ll)O!-J 
Und., tordrog In l.ectt>o 

Undoulondrig cl Conl"'11 
01..., .,.,,,, .. 1o.,.._1 
016do 

s ..... OJ 
Good 

I w.i 
I Ye1.Hhol.r• 

CTI 

( °"" 
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APPE DIX A 

0¥ 

Stud nt Performance Predictor 
v.,_,100 

~lolo 
w .. ~ Thotc~"'Pl"ll'""'•P'DI •odby""l')'igHiow.,ld 
nl:OIMtlDMlioot.Htl 

Figure A I l: About, ltudent Performan ., Predi .tor 
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APPENDIXB 

APPENDIX B: USER MAN J 

System Requirements 
The minimum system requirements: 

../ Pentium based PC (or equivalent) running at 200MHz 

../ 32 MB RAM (minimum 128 MB for Window NT or 2000) 

../ Window 98 

../ S VGA display capable of displaying 800x600 resolutions in 8-bit colour 

The optimal configurations to run Student Performance Predictor: 
../ Pentium l ll based PC (or equivalent) 

../ 64 MB RAM 

../ Window 98 

../ SV A di play running at I 024x768 resolution in 32-bit colour 8 Ml3 VRJ\M 
required) 

../ Mouse and keyboard 

I nstal lat ion 
How to install: Run "Setup.exe" file in the in taller 

To uninstall Student Performance Predictor foll w th e tcps: 

I. Click on the tart menu 

2. Ch o e Program 

Select Stud 'Ill I' irfonnan · • l're itctor 
4. Cli ·k 011 the 11i11 •tall I · 11 
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APPENDIXB 

Splash Screen 

This is the first screen when the user starts tho pro iram 8111 I •111 l\11:/i rm in '· !'1 
This splash screen displays the faculty, univ rsit , pro iram till' 

and copyright. It appears for a few seconds bofor n d skt p f th' pr urnm turns up. 

Licensed to 

Faculty or Computer Science and Information Technology, 
University Malaya 

Student Performance Predictor 

A.rtificia.l l11telhgrnce 
PCS/'TUM 

Win !1012000 
Ver Ion 1.0.0 

Weirnlng: This computer progretn Is protected by copyright lavv emd lnternatloneil treaties. 

Figure BI: Splash Screen 

Desktop 

The de ktop of tudent Performance Predi .tor mimics an actual de kl p where w rk i 

done. All module in ltudent Performance Predictor are loaded int the de ktop u in 1 

either the button 011 the wizard, the de ktop own menu bar 01· the ic 11 button 011 the 

toolbar. 

Tool bar 

t.bj tart performan ·c predi .tiou. 

~ p en an e: i 'I i11 • stud -'nt r • .ord . 

..9.kJ Exit th· pro 1ra111 . 

.ftJ l)i pla pr 1ru111 i11l'ormntio11 1~i )1111umh r 111u ·op ri d1l. 
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APPE D(X B 

fll. w... !do<l•t. l,;!<l•1 lJ<lp 

~ ~l .OJ 

Tool bar M 1111 Bot 

Wizard 

Wflcom• ro Srudtnt Perlormllfl<4 1'rfdlc1or. rtris ptogrMr" ustd to 
pr•dter rh1 lfnli gr•d• of 4 subjtcr th•r d•p.nds M rl>t fl¥T/&/ 
p•rform"1Cf of• srud•nr. It II/so gMor•ro "' MMce tor• fl'lld•li,,. for 
th• srudenr. 

L I I I ·•!§gl 

Figure 82: I esktop of Studen) Performance Predictor 

Menu Bar 

lick r xit] to exit the pro rram. 

II' Show Iooll:>H 

Tick [Sh w Wizard) to di play wizard 11 the de kt p. 

Tick I h w To lbar] t lbar n the de kt p. 

.ti Ip 

I 
lick l tart Prcdi ti n] t tart perf rrnanc predict] n. 

lick [View Rec rd! to p"11 an c i tin tudcnt re rd. 

Ti ·k [ h w Wizard at tartu] j t 1h w Predict r wizard at 

tartup of pro tram. 

f Jj Ip 
Ti ik ] lout I r sdi .tor ... J t display the about f rm. 
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APPENDIXB 

Wizard 

Welcome to sruden: Performance Predlcror. This progrMn Is used to 
predict the final grsde of a subjecr rh1Jt depend. on th« p rti I 
performsnce of e student. It siso gener, res an advice ford guideline f r 
the student. 

---- 
Please select n option 

p ~how Wizard at Startup 

I c:~·~~!~~·~!.e=~~- .. ::JI 
View Record 

About Predictor 

Close Wizard 

Exit Prog1 am 

Figure B3: Predictor Wizard 

There are five buttons on the Predictor wizard. If you want to start your pcrf nnancc 

prediction, click [Start Prediction]. You can click [View Record] to open an cxi tin 1 

student record. 

Click [About Predictor] to how the program information, ver ion numb rand cop ri zht 

(see Appendix A). You can close the Predictor wizard by licking I lo c Wizard]. lick 

[ xit Program] t terminate the pro iram. Tick the 'check bo . 11 the left b II m c mer 

will show the Predict r wizard at startup f the pr gram. 
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APPENDIXB 

Start Student Performance Prediction Module 

Input Student Information 

Please enter your matric number and click button I ! ] to search the record Click N to continue 
the psrformence prediction. Click Cancel to quit the current pt edtcnon, 

Student Info 

Matric No lwEK990223 

Student Name KEN 

IC No 1780415·14·5501 

Figure B.J: Input Student Information Form 

When you start performance prediction, an Input Student Info form will be displayed. 

You are asked to input your matric number, student name and IC number. 

You can click button[!] to earch your exi ting informati n. If 11 inf rmati n a ailablc, 

then you have to input your name and I number. Then click [Next] to continue tudcnt 

performance pr diction. lick [ ancel] if y u want t quit the current prediction e i n. 
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APPE DIX B 

Choose Subject 

Please select a subject. Qick Next to continue the patforman prodictton Oick Canct l to qutt 
the currant prediction 

Subject 

ri--3 Session 1200012001 3 s ;let 

Subject Code jwAES 3101 ..:J uedd Houi 13 
Subject I Expert System 

Figure 85: hoose Subject Form 

After entering student information, a ho se ubject form will be hown t ask y u to 
choose a subject you want the system predict. 

Select se sion and seme ter that the ubject you took. Click [Next] to c ntinuc tudcnt 
performance prediction. You can click [Back] to reenter your information in tho prcvi u 
form. lick [ ancel] to quit the current prediction c ion. 
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APPENDLX S 

Enter Student Performance (Part J) 

Fill in student pertermence of tho selected subjoci 

rt System 

Cless attendance it important lo show 
the dass participation of a student. ll is a 
major factor cont.ributing to academic 
achievement. 
Excellent: Attendance= 100% 
Good: Attendance>• 80% 
Fair: Attendance>"' 60% 

Tutorial refers lo assigned work that 
student asked to complete before the 
due date. It provides a fwther source of 
velueble student learning information 

Attend nee 

Class Att ndsnc r Ex eD nt 
r. Good 

r Fai 
r Poor 

r 
Tutorial 

Tutori,,11·8 

Written assignments are ongoing student l~Auignmenb 
activities that provide information on 
stu?ent pro~ress. The purpose of group Atsignment (by group) 
assignment 1s to evaluate the group 
work. The purpose of individual . Assignment (by ind1v1du I) 
assignment is to assess the quality of 
individual work. 

ls3J/10 
'7:t1110 

Midterm Tests 
Tests (1(6 important part of the Predicto1's 
reoertore of assessment techniques. It Midterm Test 1 
aS$ets student knowledge or subject 
matter, processes, skiRs and attitudes. Midterm Test 2 

'63:1 /10 
Is~ /10 Tot I. ~ 

Cancel 

Figure B6: Student Performance (Part 1) 

A tudent Performance (Part I) form will be pop up alter ch mg ubjcct. Thi f rm 

allows ou to enter your partial performance in the ubj 'Cl c ur c y u ju t cl ctcd. 

There is an explanation for each criterion or performance. After fim h entering, cli k 

[Ne 't] t ntinue tudcnt perf nuance prediction. lick l 1 a ·k I to re. 'I' ·t ubj ·ct in th 
previou form and click l anccl I if ou want to quit the .urrent prediction e ion. 
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APPE DIX B 

Enter Student Performance (Pa rt 2) 

Pte~.se answer the following questions. Click Next to contlnu tho p i·(otmanc pt dirtton. 

l
Qustion 1 

How many hours per week are you spending to meke revision for this subject 'WAE S3101? 
,,,. ,... r ore than ( less th n 1 hour <• 1 · 2 h UIS \ 2 · 3 hour& r 3 · 4 hws hotu 

Qudion 2 

How weU do you understand in every leclUte? -~-)--- 
• I 

Very poor Veiywel 

r 

Qustion 3 

How far do you understand the whole contents of 
this subject? 

Very poor Very well 

Qustion4 -- 

Have you organized e study group for thi~ sub1ect? If yes, how many hours per week do }'OIJ do gio1;p 
di&custion? 

r. Yes r No 

2·3 
hours 

1 . 2 
hours 

More then 3 
hour 

Figure 137: Student Performan · (Part 2) 

l 

A Student Performance (Part 2) form will be pop up after tudcnt I crf nuance (Part I 

Thi form a k you to an wer four imple que ti n that related t ur pcrf rrnan 

before the final e am. In que lion I, elect how man h ur per week y u make revi i n. 

In question 2 and que lion , elect under tandin 1 cl, rr ·, b dra 1ging the lidcr t a 

pccific value. In question 4, selc ·t Yes if 011 ha c organized a study gr up f r th 

ubject c ur e, r else sel ·'I No. Art ·r ansv riuu all the questions, click [Ne t] t 

.ontinue r cli 'kl aucel] to quit th ·u11· 111 pr •di .tion s .ssion. 

I I 0 

Univ
ers

ity
 of

 M
ala

ya



APPE DlXB 

Summary of record 

Performance II 

Tutorial 1 • 8 
Assignment 1 

Assignment 2 

Class Attendance 

Midterm Test 1 

Midterm Test 2 

Please check the following detb1ls you hevc nt~ t d Ii alllh d t,\\"\i 
Me correct pr ss Fmish button to unpl ment th stud 1'tpetio an 
prediction. Pt ss Edit bunon to cbange the details 

Parf ormance I 

[!] /10 
[I] /10 

i:=IJ / 10 
I Good j 
[!]110 
[D110 

finish 

Fignre B8: Summary Form 

After answering question, a Summary form will be shown to allow you to view back the 

data you have entered. lick ( dit] to change your data. If all are settle, click f ini h l I 
start process prediction of final grade and save the new record. A me a re b will be 

pop up to inform you that the new record ha been saved. 

I '" .. ,,.,..., 
Save .. :. ;,,:.':lJr 

' 
. 

.. ?.K. .. 

F1~url' /J9: Messaµ.e I/ox sho1111/1•11•111,.1 ·ord has hee11 su1·ed 
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APPE DIX B 

Prediction Result 

I ' 

The following disploys threo C4Se& that ar most su11Hat With th rr w cas tha1you1mt nt t~ d TI ·t11d 11 
infottnAtion of each case a.re not displayed du to confidential r eson 

Row Name Cas 2 Case a 
r.zl'!l!l .. ~l~.ft'I:- ..... - ..... - .... :::.""'_ ~2000-/200--,---- ~2001=o"/~:'IX:C=-=------ 
1 2 1 
Good F 11 Good 
10 8 10 
8 6 7 
9 3 8 
6 6 6 
8 7 3 
2·3 hours 1 ·2 h01.1s 1-2 ln.n 
Well Well POOi 
Fairly well Fairly weU F aily wel 
Yes.2-3 hours No Yes,1-2 ha.n 
A 8 C+ 

Session 
Semester 
Class Attendance 
Tutorial 1 • 8 
Aisignment (by group) 
Assignment (by individual) 
Midterm Test 1 
Midterm Test 2 
Revision (per week) 
Understanding in Lecture 
Understanding of Content 
Study Group, Discussion Make [pei week) 
Final Grade 

Similarity Degree : 
73.3 7. 6067. 

Total library case used for comparison: 36 T oltl ol cem fl cace rbaiy foi ~ wilf'I the 
--~ ---- new case 

Average of final grade: 
It is CllcUated by~ the avetage r.i the tfrialty 

B ---- delJeet ol thiee lbory ~ei ( IAe 1,2,3 ) !hell 
.__ _ __, moit sinw wth the new~. 

Advice>> 

Figure RIO: Prediction Result 

Finally, a Prediction Re ult form will be hown to display the result or prediction. The 

data of three most similar case are displayed and the similarity degree how. the 

similarity with the your record (a a new ca e). lick (Advice>>J t ee ad ice ab ut 

your performance. 

II .. 

Univ
ers

ity
 of

 M
ala

ya



APPENDLXB 

View Student Record 
Login 

Metric No jwek9 0223 

Pli3o.e nt r yout rnenrc numb r 

Figure BJ I: Login to Vie11 Record 

To view your record, click [View Record] on wizard or menu bar. A Login for will be 

displayed to ask you to enter your matric number. Click [OK] to see your record. 

Student Record 
A Student Record form wil I be di played t let you ee all the data ab ut peci fie subject 

course. This record i not allowed t edit or delete. lick l lo c] to close the f rm. 
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APPENDIX B 

M1.1t11cNo 

Stud .r~ N1.1m1.1 

IC tlumber 

Student Record 

Sub1ect Code 

W/lf.S 1101 
W/lf.S 2102 »oss 2201 
W/lf.S 3202 »oss 3303 
W/lf.S 3307 

W K!l~101:>:'1 

I K(N 
r10041 .145.-,01-· 

Exp rt Systom 

Se ion J 200012001 J 
Cl1.1n All nd nee 
Iutouel 1 0 

Sernestl!i 

Good 

[TI /10 
[TI /10 
~/10 
[D/10 
[TI /10 

1 ·2 hou1 

Wei 

Fo11lywel 

Yet,2·3 hous 

Close 

Auignment 1 (by gioup) 

Assignment 2 {by 1nchviduoll 

Midterm Te t 1 

Midterm T e$l 2 

Rcv1~1on {per week] 

Understondlng 111 Lecuae 

Under;tl.lndlng of Content 

Discussion mede (per wee~) 

Gr de 

Figure B 12: Student Record (Read Only) 
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