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Abstract

This paper presents the design and developmentpob@osed rule based Decision Support System
that will help students in selecting the best fliggfaculty/major decision while taking admission
in Gomal University, Dera Ismail Khan, PakistaneTdasic idea of our approach is to design a model
for testing and measuring the student capabilifles intelligence, understanding, comprehension,
mathematical concepts plus his/her past academicdelus his/her intelligence level , and applying
the module results to a rule-based decision supp@tem to determine the compatibility of those
capabilities with the available faculties/majorsGomal University. The result is shown as a list of
suggested faculties/majors with the student cagpiabiland abilities.

Keywords. Expert System, Decision Support System, Rule-B&sstem and CLIPS.

1. Introduction

When students complete their pre-university edanatithey take admission in university in a
particular field/area of study for their bacheltudies. This is a very critical stage for them hmsea
their whole professional career depends on it. $esh selection of Major is very important for them
at this stage. We know that different fields ofdsts have difference among them and they have
different basic requirements. Similarly all studerdon't have the same level of intelligence,
understanding, comprehension, mathematical condeigtber own interest in a field and his/her past
academic record. So every field cant suit him/aespecial field will be good for him/her in achiegi
good results for future. There is also anothermfaaffecting taking admission is, the basic crdaerof
every department which is also different within raversity or from university to university. So we
can say that only personal desire is not enougheaio make him/her successful in it and not his/her
desire will work successfully for him/her. Some pledose their money and time in a field that i$ no
compatible with their capabilities and abilitieheTlpast statistical evidence have shown that aeflot
students fail in their university studies even tlouthey receive all the family support and they ar
not weak in their studies but as they did not chihgeright faculty/major that was compatible with
their capabilities and abilities Many students &d®a university faculty/major because it has a good
social reputation or their friends have chosefMlite student does not know the extent of their real
capabilities and abilities, and they do not havegate capacity to learn capabilities needed foh ea
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faculty/major. Decision Support systems can do thsk through the provision of some of the
questions asked in various fields to measure stuckgpabilities in these areas and the intelligence
level. Decision support system helps in making atife decisions as it allows us to do only right
things. We have proposed a rule-based decisionosuppstem working like an expert system that
contains a general rule-base and an inference @nglme inference engine retrieves rules from the
rule-base to solve new problems based on the fatesimilar problems stored in the rule-based
system. In this way, a rule-based DSS can exhibtdnlike performance in that knowledge that can
seemingly be acquired through experience [4]. We ldeveloped our rule base DSS using CLIPS(C
Language Integrated Production System) [7] langu&dPS is a multi-paradigm programming
language that provides support for rule-based,cblgigented, and procedural programming. CLIPS is
a forward chaining, rule based production-systamyuage, which is based on the RETE algorithm for
pattern-matching. A command-line interpreter is dieéault interface for CLIPS language [2]. A few
studies and systems have been published which emdil®e students in choosing a university.
MyMajors [3] is a website which gives the studentlime advisement report on the suitable
universities. The paper is organized as followstisa 2 describes the general idea of our rule base
DSS and problem identification, section 3 preséntswledge base representation and CLIPS rules,
section 4 presents student capabilities and evaiusédst and intelligence level test while evalomti
test and the result of the DSS is in section 5, seddion 6 concludes the paper and outline dinectio
for future research. At the end section 7 givegdfierences.

2. Problem identification

Different people have different specific mentalliibs, and every university faculty/major needs
special abilities and capabilities in their depams. So we need to measure the student mental
abilities accurately and compare then with the ersity faculty/major required abilities and suggest
suitable faculty/major for the student so that heyrhe academically successful. For this purpose we
need a decision support system/Expert System whiitlget student general background information
like: student name, academic record, academicagppeantermediate education passing year. Secondly
the student’s abilities and capabilities shouldb de checked through online abilities test to,dilyir

we test the student’s intelligence level by takintglligence test. English language is the default
language used in this test module. Applying theltef the test to our knowledge based system is
the fourth step. Finally our DSS determines whiabufty/major in general can be suitable for the
student.

3. Knowledge Base Representaion

Main sources for knowledge for developing this DES/are human academic experts of Gomal
university, the admission criteria of gomal Univisthe past record of the students and theirréutu
result. We have collected all the required critesioabilities and capabilities for each faculty/onaj
in Gomal University. We converted the knowledgeoifdicts and rules in CLIPS syntax, and store
them in the knowledge base of the CLIPS languagéP & is suitable for forward reasoning and can
be used easily to build the rules and facts, sb ithavhy we have selected the CLIPS language.
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Furthermore, we captured all general important gamiknd information about the student in CLIPS
fact templates which are just like the structuresduin C language. The following sample code shows
a student structure for CLIPS template.

(deftemplate student "Student Data"

(slot stdid)

(slot name)

(slot age)

(slot academic-per)

(slot academic -type)

(slot HSSC-year)

(slot int-test-per)

(slot ability-test-eng-per)

(slot ability-test-phy-per)

(slot ability-test-che-per)

(slot ability-test-cs-per)

(slot ability-test-math-per)

(slot ability-test-bio-per)

)

The rule is represented in the syntax of “If coiodi$ then actions “. That means when the conditions
are satisfied then the actions are carried oute hieran example from our decision support system
using CLIPS syntax rules for the requirements effétulty of Engineering:

(defrule fo-Mathematics

(student (stdid ?stdid)

(academic-per ?academic-per)
(academic-type ?academic-type)
(HSSC-year ?HSSC-year)

(int-test-per ?int-test-per)
(ability-test-math-per ? ability-test-math-per)
(ability-test-eng-per ?ability-test-eng-per)
(ability-test-phy-per ?ability-test-phy-per)
(ability-test-che-per ?ability-test-che-per)
)

(test (>= ?academic-per 60))

(test (eq ?academic-type Science))
(test (>= ?HSSC-year 2009))

=>

(assert (faculty-of-Mathematics ?stdid))
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(printout fddatao "[Mathematics]" crif
"Accepted=TRUE" crlf)

(if

(and (>= ?int-test-per 80) (>= ?ability-test-matr-g0) (>=
?ability-test-eng-per 60) (>= ?ability-test-phy-6&)
(>= ?ability-test-che-per 60))

then

(printout fddatao "Recommended=TRUE" crlf
crlf)

else (printout fddatao "Recommended=FALSE"
crlf crlf))

)

4. Tests

We have divided the testsinto two portions.

1) Capabilities& Abilities Test

2) Inteligence Test
4.1 Capabilities & Abilities Test

Capability test evaluates student capabilities alnitities in many fields like Science, Mathematics,
History, Geography, English language and other lwfipas which he has studied before during
his/her academic. We used English language for rtestules. CLIPS language does not support

www.iiste.org
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graphical interfaces; but can be integrated witteohigh level languages like visual basic ea¥ilg.

developed the test modules using Microsoft visaaidand then the user result at the end of the tes

is converted into text file which is then openedity CLIPS DSS for reading the data.
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CAPABILITY & ABILITY TEST

3. Water is the key to life, without it we simply wouldn't
exist. It has certain properties that make the molecule so
essential to biology such as its polarty and composition.
Wwhat is responsible for water malecules having a higher
boiling paint than other molecules of & similar molecular
waight?

™ Oxygen bonding
" lonic banding
" Mitrogen bonding

™ Hydrogen bonding

[F'REVICIUEJ [ MEXT J

Figure (1): sample question screen from a capgldliability module test.

First we enter some important background infornmatitoout the student like his name, academic
score, academic type, year of intermediate, age,Téien a timed limited module test consisting of
100 questions begins which contains 20 questiocis feat English, Mathematics, Physics, Chemistry,
Computer Science / Biology. Figurel shows a sampéstion screen from a capabilities module test.
As soon as the abilities test ends, our DSS hdvmfakmation about the student capabilities and
abilities captured. This information then is corgdrinto facts in our CLIPS Decision support system
The following rule which is executed at start shdwesv the information is transformed into CLIPS

facts:

(defrule readtextfiledata

(declare (salience 2000))
(initial-fact)

?factstd <- (initial-fact)

=>

(retract ?factstd)

(open "std-data-in.txt" fddatai "r")
(open "std-data-out.txt" fddatao "w")
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(bind ?stdid (read fddatai))

(bind ?name (read fddatai))

(bind ?age (read fddatai))

(bind ?academic-per (read fddatai))
(bind ?academic-type (read fddatai))
(bind ?HSSC-year (read fddatai))

(bind ?int-test-per (read fddatai))

(bind ?ability-test-eng-per (read fddatai))
(bind ?ability-test-phy-per (read fddatai))
(bind ?ability-test-che-per (read fddatai))
(bind ?ability-test-cs-per (read fddatai))
(bind ?ability-test-math-per (read fddatai))
(bind ?ability-test-bio-per (read fddatai))

(printout fdatao "[STUDENTINFO]" crlf "No="

?stdid crlf "name=" ?name crlf "Age=" ?age crlfcsklemic Percentage=" ?academic-per
crif "Academic Type=" ?academic-type crlf "HSSC-¥ea

?HSSC-year crlf crlf)

(assert (student

(stdid ?stdid)

(name ?name)

(age ?age)

(academic-per ?academic-per)
(academic-type ?academic-type)
(HSSC-year ?HSSC-year)

(int-test-per ?int-test-per)
(ability-test-eng-per ?ability-test-eng-per)
(ability-test-phy-per ?ability-test-phy-per)
(ability-test-che-per ?ability-test-che-per)
(ability-test-cs-per ?ability-test-cs-per)
(ability-test-math-per ? ability-test-math-per)
(ability-test-bio-per ? ability-test-bio-per)
)

4.2 Intdligence Test

This test starts soon after the academics test drelsluates student Intelligence. We have deezlo
the intelligence test just like we developed theatslity test discussed in section 4. After endimg
capability test, the intelligence test starts withbreak. It has a timed limited module test cdirgis

of 50 questions. Figure2 shows a sample questir@eisdrom an intelligence module test. By the time
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the student finishes the intelligence test; our D&%e all information about the student intelligenc
captured. This information then is converted irgct$ in our CLIPS DSS system.

INTELLIGENCE TEST

7. Rearrange the following letters to make a single word and then
choose the category in wwhich it belongs.

R&SPI

O city

'-(.} Fruit

) animal
C}" “Yegetable

1 dort kricw

[F'HEVIDUEJ [ MEXT ]

Figure (2): sample question screen from a intefligemodule test.

5. Reault Of The Expert System/Dss

At the end our decision support system makes re@ndations for the student. The recommendation
is made based on the student’s background infoomagicademic record, intelligence test results and
the abilities module test results. Our DSS idertify most suitable faculty or major for the student
based on his abilities and capabilities extractethfthe test module results. These results map@ot
100% accurate, because there may be several fat@@rsnay affect the student away from the
scientific level, such as mental state and hedtfation during the evaluation test, which will ext
negatively on the results.

6. Conclusion & FutureWork

The paper we have presented gives the design armdogeent of a proposed rule based decision
support system to help the students to select #st buitable faculty or major based on their

capabilities and abilities. Our DSS is a rule basgstem, and we used CLIPS language to store our
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knowledge base. Using abilities test and intellgemest and their past academic record, we can
measure some student capabilities and abilities detdrmine which faculty/major is suitable for
him/her. The fact is measuring abilities and caji@s of the student accurately are complex preces
But, as more students being evaluated in the iggilitest the more prospect realistic results is
withdrawn. Our DSS definition rules can be madeeararstomized and more criteria may be added to
it for more data mined results. It can be externdeidiclude other universities faculties and magors

be able to serve more students wishing to be earatl other universities and make the criterion
customized for that university.
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