ini. J. Engng Ed. Vol. 8, No. 6,
Printed in Great Britain.

vt o R e

742-0269/91 §3.0040.00
© 1992 TEMPUS Publications.

Aradowmic advicino hac hooy found to bhe a kovy ployment in iminraving ctuidont sotontins anAd
ACQGEMUC QAVISInG AaS oen jounaG IC o G REy cwiement in improving stuaehi releniiocn ana

academic persistence. The objective of this study is to develop a framework of an integrated
knowledge-based system that supplements and improves upon, a traditional academic advising
system. A prototype intelligent academic advising system (IAAS) has been developed as a decision
support tool with which students and advisors can efficiently coordinate and explore the best

academic advice, The prototyne presents the canabilitv and efficiency of an inteorated knowledoo-
academic gavice. fne profolype presenls the capa2iily and gjiciency of an integrated xnowigage

based system by incorporating a database management system, a word processor, and other
procedurai modules. This paper aiso presents a framework of an academic advising network sys-
tem (AANS) through extensions of the IAAS concept to the campus-wide computing resources

and networks.

A HIGH quality academic advising system is one of

the key elements in a strategy to alleviate student
nn]rlr;ﬂnn ‘J'I"Ifl

saiuiiuge il

Kemerar

retentinn nrohlamec
Aemerer,

retention problems.
Green [1] contended that advising, orientation, and
counselling are important retention activities in

LUl.nge IOUl'lg, bacxer and Kogers l/.j addressed
the 1mpnrtance and lmnm't of earlv academic

advising for student development and retention.
Other studies Noel and Levitz [3] and Cope and
Hannah [4], have revealed students’ dissatisfaction
with academic advising, and unpreparedness for
academic choices. More recently, a poor faculty
advising system has been identified as one of the

chief cances of ctudente leavino nnivarcity hafara
CIICL CAUSCES O SLUGENIS €aving umversity oCiore

reaching their academic goals [5]. Baker [6] empha-
sized a diversified management strategy for the
retention of undergraduate engineering students.
His paper addressed a general consensus from the

1987 Noel/Levnz Natlonal Conference on Student
Retention in Washington as follows:

Retention isa very complex multifaceted prob-

lclll WﬂlCIl eacn msntunon must approacn lIl 1[S
SDecml manner . .. Presenters at the conference

_generally agreed that each institution could
improve its retention of students by improving
quahty helping students meet their goals, m:cp‘
ing marketing promises, involving students in
activities outside of the classroom utilizing

student’s time eﬂectively, and creating a favor-

ﬂhlP learnino enviranmant inualving facrnlty ofin-
————— VO LLLLE VALV VLIVILL L VULV LR 1abuity, owu

dents, and administrators.

An academic advising system is designed to
provide guidance for the successful accomphsh—

* Paper accepted 25 November 1992.
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tracking of a student’s academic standing, curricu-
lum requirements, and alternative study plan
within the context of academic policies and proce-
1F:'.r“" hath tha ctudent and the advicinag

durec
ULl T SluuiviIil Qadu v uuv.lul.u&
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faculty, the advising process is a time-consuming,
arduous task. Often the best alternative comes
from the previous experience and knowledge of
advising faculty or staff members. The advising
knowledge, in most cases not in a text form, is a
very valuable resource for a quality advising sys-
[A=3 0 0

The objective of this study is to develop a frame-
work for an integrated knowledge-based system

that supplements and improves upon a traditional

academic advicino cvetem Thecvetem icdecioned ag
acagemicadavising system. 1 nesystemisaesigneaas

a decision support tool with which students and
advisors can efﬁciently coordinate and explore the
best aiternatives. The modelling process focuses on
an integrated system architecture designed to
extend and enhance the capabilities of a knowledge—
based approach. Our prototype, intelligent aca-
demic advising system (IAAS), has demonstrated
the feasibilities and advantages of an integrated
framework. The framework for a campus-wide
academic advising network system (AANS) is also

nracantad ac an avtancinn nf the nrototune
presented as an exiension of the prototype.

KNOWLEDGE-BASED APPROACH FOR

ACATMDORATO ADMYWICING
AVCALFLIUYIIS AALF Y LOLYNT

A knowledge-based system, or an expert system,
along with a powerful reference mechanism, can
implement a great advantage in retaining and
disseminating rare and costly expertise leaving a
more effective and efficient use of the human

expert. The expert system is designed to abstract
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previous experience, information, and related
databases in the form of defined facts, rules, and

hanrictine Knawladaa_hacad avnart cugtame hava
LOUIDULS, DuUUWILUELTUAdLU CApPLIL SYJLLlils liave

proven to be excellent tools for a wide variety of
applications which require capabilities in consulta-
tion, diagnosis, interpretation, instruction and
control [7, 8, Ql Valtorta, Smith and Loveland ”ﬂl

e b Y aaiig, Saiianil gl LA VRaane

developed a prototype rule-based expert system—
the graduate course advisor (GCA) GCA assists
students to determine the best course selection
considering prerequisites and the student’s aca-

demic hlstory. The system adopts a modular struc-
ture to effectively manage four phases of the

rancnltatinn: cnhadnla lanath lagal sanireag coniree
Lvuliouilauivil, oviivuuliy l\-«llsl.l.l, 1\1501 LCUULOWO,, VUMLOW

evaluation, and schedule evaluation. Chan and
Cochran [11] also reported similar expert-shell
programs for graduate student advising system,
called oraduate student advisor (GSA). GSA

LQulu piaduualc [R318 1wl 818 YiStsa Sl e N LS e}

consists of more than 100 rules that handle four
areas of students’ needs‘ requirements options

available courses, and the iaeuuy Both GCA and
GSA identified similar requirements in the advis-

ing process and developed rule-based expert sys-
tems, but did not consider the possibilities of
imnrning tha cuctarm unth an intagratad frama_
I.II.IPI.UVI.IIE uiv D]DICIII ¥yiul aii IJII.UEIO.I.UU 11 Al
work of expert systems. Intelligent Tutoring Sys-
tems (ITS) is another good example of a
knowiedge-based appiications for the enhance-
ment of a student’s learnine process 112, 131, The

AAAAA L UL & SLntaTail O ATAL i A UCTSS AT

pedagogical knowledge-base of expert teachers
provides structural instruction and individual-

based guiucmu: in an interactive mode.
Another important consideration in expert sys-

tem development is the modelling of an integrated
software environment by incorporating existing
namahilitiac cninrh  ac  cimulatinn a Aatahaga
»ayaun.uuua, ouLll ads SLILIULIALIULL, a uatavaswv
management system, a word processor, hypertext,
graphics, and procedural languages. An integrated
expert system environment extends the capability
and ﬂPYlhll‘lt\)’ of the exnert svstem as well as co-

ate aaaaalsaan LET LAPLIL SyStaar Qs Vo ads

ordinates data/knowledge manipulation. A num-
ber of articles address the enhancement of the

et Brrobont i S D S,

experti sysiem through a loosely coupled daiabase
management system, or a twhtlv coupled expe

database management system [l4, §, 16]. The
intelligent graphical user interface, and the design
of hypertext structures are also important factors
for the expert system implementation [17, 18].
However, only a few expert system modelling
techniques emphasize the possible enhancement of

the evnert cuctam hu intarfarine ward nracecenr
wiC CAPCIL 5YS51Ci adliCiialliliy wUil proCossUl

capability [19]. Recent developments in PC-based
expert shell programming languages greatly

enhanced the nexmuty and VCI'S&[I.LIIY in the expert
system develnnment environment [201. The sepa-

ration of the knowledge—base from the inference
engine remarkably simpliﬁes the process of expert
system ueveropmem To build an expert system, a
developer simply creates a knowledge-base, and
mtegrates it into the shell program. An expert
system emulates the human reasoning by applying

b ﬂ“ﬂmﬁl‘ Irﬂf\‘lflﬂl"nﬂ_'\ﬁ(\ﬁ ﬁ"\l‘" ‘hﬂ Iﬂ"ﬁf‘ﬂﬂnﬂ
a oSpelilll alUWILUEC-UdSe allU  ulC HUCICCC

mechanism. An inference engine imbedded in an

expert shell provides a rationale for reasoning, as
well as a number of system interfaces and utility

mndnlae Tha rancaning nracrsce adnnte aithar
HIUUUWICS, 1L 1CadsVllig pPIuLtos auvupo viuill

backward chaining, forward chaining, or a mixture
of both.

Even though most universities maintain a regis-
trar’s database on mainframe computers, the sys-

tem is not designed to address the needs of an
advising process. Rather they are designed to
support a wide variety of academic administrative
functions under a highly sophisticated, secure data
scheme, thus, far beyond the access of both stu-
dents and advisors. An easily accessible advising

enftuwarae acenacially nackad with a full canahility of
SsUltvwal, Copllidily Palitld willl d 1ull VAapaviity Ul

a knowledge-based system and advising informa-
tion, has a great potential to improve upon a tradi-
tional advising system.

SYSTEM ARCHITECTURE

The TAAS framework has been designed to
improve the capabilities and flexibilities of expert
systems within the context of an integrated soft-

wara inalhiding a datahace managsamant cuctem
waiwv lll\-luulll& a uaitavasw lllullaE\/lllblll O yOoulviily

word processor, and other procedural modules.
The integrated software environment provides the
capability of data-driven consuitation along with
database manacement and an interactive report

wWGUGSY LadiiGpaiiviin a:il antialuy ALt

generating function. Figure 1 presents a schematic
diagram of the IAAS framework. The core of the
mxuwwuge—uaseu system includes an expert shell
program (VP-Expert™) which is interfaced with a
database program language (Foxpro™), a word

processor (WordPerfect™) and an external pro-

gram »allad tha ctiidant advicare ennnoart mnaduls
1dill, Ldlivid Ulv SLUULIIL AU VIOULDS SUppuUl L Livu e

(SASM). SASM is written in 22 Pascal procedures
and contains basic curriculum templates and

course information. The complled SASM modules
are interfaced with the main exnert program A

addivaaiaLou dlaa A diiduil CaApLil pailpiaiii. S

special utility program facilitates gateways among
these software packages as well as optimizes the

COmpuier memory space.
VP-expert was selected because of its capability

of calhng external programs, backward/forward
chaining, graphical user interface, hypertext
management, and accessing external database files.
Especially the graphical user interface provides a
tool for the enhanced, mouse-driven window
design, using special features cailed dynamic

imaooec and emartforme which nravide anr‘PﬁnFl‘l
RGRES allG SIMGryonns, Willlil PIOviGo pioQliiiies

graphical objects such as formfields, buttons,
gauges, meters, etc. Foxpro facilitates a very flex-

lDle extenaeo aataoase management capaolmy as
well as a gateway to the external programs. A

memo field in Foxpro has virtually no limitationsin
terms of retaining text-based information. Our
model utilizes the memo field as a tool for a
continuing on-line acquisition of the growing
knowledge-base. A word processor is also inter-
faced with both the expert shell and the database to

accict tha dnrnimantatinn affart ac wall ac a con-
CAOJIOL IV UULVUILIIVIILALIVIL VIIVIL Ao Yruwill a0 a4 Wil

current consultation session. This unique feature of
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interfacing a word processor and a database framework for automated knowledge elicitation,

manancamant cuctam arantly on nnnac tha nrantinal varifAantian nA tha ranctrmintian ~Af a ]’nnurlnrlnn=
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value of IAAS. base has been suggested as one approach [24].

The TAAS expert module carries a domain-

specific knowiedge-base as well as reievant aca-
demic standard

Reiet LN wainia

|nf'nrmqhnn

templates, course mformation, prerequisites, tech-
nical requirements, information on tutoring, direc-
tory of advisors, and other available academic
resources. The database and report formats have
been designed to be consistent with the university
central students record system. IAAS is an easy-to-
use, menu—drwen, portable, PC-based system. User
interface is facilitated by the means of a mouse
which can be used to select various options, using

pull-down menus and buttons. The system also
assists an advieor ta keen track of a etndent’s ctatig

ssists an advisor to keep track of a student’s status
through maintaining their records in an advisor’s
computer file.

cuch
S

ac couree
L1034 S ] LY ~

i S

KNOWLEDGE ACQUISITION AND
REPRESENTATION

A knowledge-base is the very core of an expert
system It is the domam-spec:ﬁc knowledge that

allows the system to act as an expert to deal with
Comnhf'ﬂff‘r‘ ?rnhlpmc ncine rmlaec which amnlata

......... AUVATLILS BOLAE 1 uavS vrilbil LiauiaGile

human Judgement and heuristics. Knowledge
acqulsmon 1s absolutely vital to maintain the

Ntaneide, = == J—

mtegrity of the whole expert system. However, it is
a well known fact that knnwledoe acquisition, or

knowledge elicitation, is often a major bottleneck
In expert systems development [21, 22, 23]. A

Our initial effort was an extensive advising

materiai survey and a series of interviews with
and denartmental ctaff

allu Ulpaluiatiiial Swail

advicorg

QL ViSUi s,

members. The acquired knowledge has been
orgamzed and compiled as either expert rules or a
pari of narrative nypef ext files €
rule-based knowledge is
the hypertext part will
lowing subsection.
Daonlbward ~hatnad smilag wars notriintad $n
Dacvnawalu I.,ua.ulcu LTUILY vYwolo \.rUllBll uvivu w
perform an effective consultation through a coher-
ent inferencing mechanism and advanced user
interface techniques. Figure 2 presents a part of the
hierarchical structure of the mle-based l(nn\yipdcm

IAAVAR G WAMALGL DA WL LA L U A 2 i wad v Duaats

Three layers of the knowledge structure present the
meta—knowledge on top of the tree that controls the

logistics of the reasoning process. At the bottom of
the tree, the status information provides a basis for

variable instantiations. The primary knowledge in
the middle comprises the main body of advising
mmananta ne nnadag in tha fignra Camnla

IUICD, }JlCDClll.Cd as noacés in uic LIFulL. Jvalllpiv

questions related to the node class are as follows:

nrlrnlnmrrntnrc’

QuiiiaaiiiSus Gl

Have you completed social sci-
ence hnmamhr remurementq'?

If yes,and class = Sophomore and
above, then

Does your course selec
the depth req.?
Does your course selection satisfy
the width req.?

SSHum
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Fig. 2 Hierarchical structure of ruie-based knowiedge.

Design Credit: Do you have enough engineering

Aacise Avadas

2
aesign creait!

(if class = Middler and above)

Sci Credit: Do you have enough engineering
science credit?
(if class = Middler and above)
Writing: Have you completed your course

for writing requirements?
(if class = Junior and above)

The node credit requirement examines a stu-

ant’e analitv-naint avarace (MNPA) ctatiie hacad
Il 5 I-iuuul.J pPULLL davCiage (Wi Swdwas, vascla
€ ran

on the range of total earned quarter hours. If a stu-
dent’s QPA comes close to the brink of defined

academic warning or probation, an appropriate
statement of advice will he exhibited on the screen

SLALCAIITANL L1 QUVILT WL VO CAILIVACA O I SLIel

display. The expert rules are designed to deliver an
early warning of poor academic performance. The
ca.uy wammg approac:n pFOITﬂSES io prﬁ‘v“luc a
positive impact on the student’s academic achieve-
ment. For example, the following rule number 201
will be fired upon a situation where the student’s

avaraga (YDA 6 lawar than 71 and tatal aartar
avilage Yin 1d 1Uwll diail 4.1 aiil wial uaiicl

hours taken are in the range of 69 to 85.

£l

Rule 201 credit_req_69_85
IF TotalQH = 69-85and QPA <2.1
THEN Awam =found

color="7

wopen 3,5,1,18,774

active3

Your current QPA standing is failing, or near failing.

You will be subject to placement on ACADEMIC WARNING for minimum
QPA 1.7, and subject to placement on ACADEMIC PROBATION for
minimum QPA 1.5.

Overall minimum lative QPA req for graduation is 2.0.
Amnhmnmrlmnmnﬁmrhnanmds 1 grades, W grades or

nnsnngmmueaisosubjeumm:lcvd ol'nﬂumc wamning.",

_stl_nmnq ed from the nrl-

di
mary knowledge by their role for directing ‘the
reasomng reqmred to solve the problem rather
than actuauy per 10rming the r easomng The meta-
knowledge controls the sequence and execution of
primary knowledge-bases. Three meta-rules gov-

€rn a session by acting like an academic advisor, an

adminigtratar in tha anginaaring carviera nffica and
AUIIUINOUI ALUL L] LI VIIELIVALLILE oWl VIVEY UlLlivy, dalliu

a co-op advisor. For example, if a student’s record
indicates unresolved reconciliation, the meta-rule
co-op adv directs the reasoning process to give the

best advice at that noint, Rased on the result of a

Ueor QVALT Qo uadn pPULLLL. 2GS0 VL At ATseat VR

consultation session, the rule also recommends
that a student see respective advisors or admini-

strators. The relevant information, such as advi-
sor’s offices and conference hours, can be found in

uvulicelcll TLLL S, Ldll

the hypertext file.

The meta-rules are

Hypertext is a structured text/graphic file that
allows the user to access necessary information
through navigation of a logical path. The user can

ranrh decirad tanice hv cimnlv eclickine an hioh-
AVOLVII UVSLIVU WAL Uy OLIIply VAILDUE Wil ligis

lighted keywords shown on the screen display,
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technlque Each tomc presents hierarchically
structured information which leads to the 1n—depth
detaiis as well as other cross-referenced informa-
tion. Since most current hypprrpvt or hvnarmedia

(B0 P Y R L AR L B e D L § it AL UL LypLeiinilla

approaches are designed to aid the user passwely
rather than to force rule-based inferencing, it often
finds a limited structure and processibility within
an expert system environment [25]. However, a
loosely structured format, rather than a fixed rule
format, easily enlarges the volume of a knowledge-

haca tn a oraat avtant Enrtharmara with tha aid ~Af
vasv w a El\dal CALVLIL L UL HICLILIIVL G, VYILLL LG alu Ul

a simple external program, the hypertext file can be
easily modified and appended. This structural
flexibility of hypertext indicates a greater potential
in compensatine for difficulties in rule-based

22 LURAPUAISGRLINE  AUL LAILILANLS LS L 05 b

acquisition and representation.

Our hypertext approach systcmatlcally presents
the information needed Uy a student or advisor
during the advising session. Figure 3 exhibits a
schematic diagram of hypertext elements within
two major categories along with navigation func-

tion buttons.

information blocks such as IE office, transfer
credit, academic standing, and tutoring. Several
keywords systematicaily iead to the next category,

course requirementg area, npﬁ‘n‘nﬂ' nnhmrypd

COLISE 104 Ciitiis ~aiiiaid; Liiiiid

logical paths and presenting appropriate keywords
ona display screen is the most important task ina

ek P .

uy‘pt:I text ub’blg,ll

:
s
:
=
£
‘]
>
!
5

ganaral fatagnry insliidag hacis
111\« 5\«11\#101 \-GI.UEU.IJ' HIVIUULDY vaosiv

et it o
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pr ovides an €Xpert- gurucu KIIOWIEQEE presentaion
that delivers the most needed information quickly.
This approach has a potential capability to break
the aforementioned barrier in hypertext manipula-

tha hvnartevt indev cgoresen

Fnr mstance L= 2 A ll] t.l\/l Lt P L Ol vwll

t1nn
L UL aasuails,

displays a group of keywords that are relevant to
senior students, such as senior clearance, student
service, and a path to the course requirements
category. This muded information encourages a

senior student to prepare the senior clearance
process at the office of student services, as well as
review all the elective requirements for graduation.
A junior or sophomore student is also motivated to
browse through upcoming events in advance.

Four mouse sensitive buttons, namely the /ndex
button the Heln hutton the Proviniie huttan and

button, the Help button, the Previous button and
the Exit button, expedite the information searching
process. The hypertext files in our expert shell
program are standard ASCII files. Even non-
programmers, such as academic administrators,

can easﬂy update the file and disseminate it to the
members of advising faculty for up-to-date, consis-

tent ad nn:nn oidalinag

viitauy 151115 EULUCHIIUD

SASM: a procedural module

SASM is an external module interfaced with the

TA AS exnert cuctem decioned tn accict ctndantc in
ARG TAPTIL 5y Sihiai, GUSIENTU WU AssIst STLUCIILS

managing and analyzing their academic records
and academic standings. SASM is comprised of

L1 1

three submodules: a student transcript mainten-

Function Buttons

k Index
\_‘_f

}4—>L Previous Jd—bl

Help

J‘"l )

Keywords and Paths * * * *

( ™
- . ( IE Office ——Transfer Credit — Academic Standing Tutgring A
wenerai

/ \ / /// / D \ F Clace R'm A\\
Service I Ad _ﬁ_f PA / / can's i /N wem{m ry l \ \
Cou.!se / Credit Hours / Freshmen / \ \ uamlug
Templates / lnccmplete/ 7/ /o more\ Seniof
/ Office hours Freshman 7‘ Rilor \ Semor Clearance
Course ( Offering/ Affairs / / / \ / Stuant
N \\ // // // Service
Course (* Electives )
Req. SS Hum Req writing Req // ~—_
<N Technical _§ngr.Sci “Open
Depth Req B/,rgadt,h Req Uﬁper—Div /t x \ /
N\ : Freshman/
Sample Transfer Sci/Engr Credit Course Offering
L\ J
\ y
N— >

Fig. 3. Hypertext paths and function buttons.
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ance submodule, an academic stan din
o
18

cubmondule and a renort oeneratin
sudmeguie, ang a reporn generaur

SASM is a user-friendly program tha features
menu windows with a hght bar for selectmg
Opl'lOl'lS, une-eaumg capaolmy, anu pOp Llp nelp
windows,

During the first session, as soon as a student
types in his or her biographical information, the

cbnser mrantan nte Nt nta Aanreoa fasesloda A

byblclll cicaicy ail a.l)lJlUlJllCl.l.C LUULLC ellipialc ull

the student’s diskette. The first submodule per-
forms three functions:

c:'"°
f++]
=]
=N
=
@
w

(1) enter/update biographical information;
(2) enter/update course selection;

FAN b ferem And s e

{ ) Clci/upuaic gl dUU uata

The biographical information inciudes student
name, identification number, permanent and local

14 AILILILARTI0EL 11UVl r_<_-__.._ =

addresses, year of graduation, major, minor, etc.
The next two functions allow students to enter or
update their course selections as well as course
grades. The quarterly course templates are dis-
played on each screen in a chronological order

while the cursor automaticaliy moves to the next
I“r\llf argaa QAQM nnfnmnhnn"\r nrn\nr‘oc f'l"li—‘ ﬁll]

HIipUl Givd. Jiadivi GuiViiiauLany pPruviuls uiv iuu

course title when the user types in a valid course
number. The module also verifies valid grade types
as the user inputs the information on the screen
display.

The second submodule provides the capability
of academic standing  analysis. The analysis
includes calculation of current QPA, QPA predic-
tion, and the degree requirement analysis. The
QPA prediction provides a what-if analysis based

on the expected or repeated grades in the coming

onartare Thic mnde can alea ayaming and mateh
\iuul Lwvid: L1110 1IIVUG VUl QUOoV VALY GG lidatvias

the student’s course history against his or her
major, as well as requirements defined by the
categories, such as engineering science electives,

technical Plprhvpe cocial science and hnmanﬂ'v

requirements, etc. Semor students use this capabil-
ity to check their senior clearance status.

The third submodule assists students to produce
three types of reports for further consultation with
their academic advisor. The QPA report and the
degree requirements report will be used as a guide-

lina far tha initial advicing cagginn
AV IV UL Ldiiuaar au Vln)l.lls oLOodIUIL.

IMPLEMENTATION
The goal of IAAS is to provide a decision sup-
port tool with which students and advisors can
eﬂ"icientlv co-o dinate and explore the best

e capgl;ility of
providing a tunely advising session whenever a

R e | 2 avan~ssdale PRSP | wraeen man

Mudcul ncecas I.L. Thc CACLuldUlC LUllllJuCu YC131ULL
of IAAS has been disseminated to the students ona
single floppy diskette. The portable IAAS provides
students with a preliminary advising session by

analvzing hacie acadamies ctandinoe Tha IA AQ
alicay ZuGE Uadsit alalGliiil SwaliQuiigs. 11ad

system has been designed to improve two different
aspects of an advising session. The first component,

SASM, assists students in managing and anaiyzing
their academic records and academic standings.
The second component of IAAS provides a
student with advice derived from the expert

a nre]lmlnarv advmng summary. When the student

eliminar ising su
meets with his or her academic advisor with this
prehrmnary result, both faculty and student can
save time and effort using more accurate informa-
tion. By reducing workload and redundancy, the
academic advisor can improve the quality of the
advising session. Furthermore, each student can

save hig or her entire academic records on a flopnv

YOOILS UL UL Vilui v Qrautiiuv it as Vil Q LV ppy

diskette. This capability will motivate and encour-
age students to view their academic status more

often, consequcnuy Secmg their advisor more often
to make an :mnnrmm decision.

The IAAS prototype has been disseminated and
tested among a group of students and advisors
within the Industrial Engineering Department.
From the viewpoints of the faculty, the students,
and the administrators, the system is a welcome

enhancement to the time-consuming traditional

annraarhoe tn apadamiesr advieine Future avten-
AP PIUAUIIL) U aLOQUTIILL QU YIoLIS. 1 Uilis valvia

sions will include the incorporation of various
academic forms and formal letters into the word
processor to assist administrators and facuity

advisors with their advising paperwork process.

The next step in the evolution of our advising
system is to incorporate it into the large-scale

natwnrke af the nnivercity Wa nraecant hare a
LVLYWULRD UL v UII.IVUIDILJ. Y o ‘Jl\n)\/lll. ViV

framework for this larger academic advising system
that incorporates campus-wide computing
resources and network interfaces. Figure 4 pre-
proposed Aca-

cents a eeneral architecture of a

STaius Al ifa GQaLAATAeLT U2

demic Advising Network System (AANS). At
Northeastern University, several heterogeneous
mainframe compuiers are tied through a campus
network including an IBM system for general

administration and a VAX system for the College
of Engineering. The general administration com-

mitar nratidae annace tn tha racigtrar’e Aatahace
l_'ulcol. PIUVIUED avuleddy w lllb l\-rslallﬂl o Jdiavaow

which provides general academic information for
each individual student. However, it was found that
many advisors stili use a very conventionai advising

fprhnlqup without anv heln from the academic

techm without any help from the academic
computer system.
The primary focus of the network-based aca-

uem.lc au\«'lsmg System IS mc estal)llsnmcm UJ'. an
efficient and effective distributed database

management system within an expert system envi-
ronment. Through the downloading or file transfer
capabilities among the network computers, the
system will eliminate the need for student’s data
entry for record keeping.

The gateway program between the mainframe

Anmnrntare and tha narcnanal canmantar farilitateg
\-UI.I.IIJUI.UJ.O alug uiv lJ'\-r.l ouviial DUIIIPULUI LAVILILGYS

the capability of file transparency. The file transfer
from the mainframe to the personal computers will
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Fig, 4. Academic advising network system
enhance the quality and accuracy of the advising 1. effective interface with the existing administra-
procedure due to the up-to-date central records. tive systems (registration course scheduling,
The system also has to deal with secured data registrar’s database, etc.);
transfer and maintenance methods. As a security 2. adaptation to the different needs and require-
measure, it is suggested to create advisor system’s ments of each college;
databases for each college level by d wnloading 3. adaptation to the heterogeneous computer

tha ragigtrar’e datahnca Tn tha cacanftha (Callaga ~f
UIC ICFISU Al b Udlavade. 111 thecaseofthe \.,uucsc Ul

Engineering, the downloaded database is main-
tained by the VAX engineering computer system
which is connected to the hub of campus network.

At the came time. a ctudent can aceece hic or her

ATEL LT QLT Wilivy G Dtulubair VG QVVWO0 S Vi sava

records through the IAAS module. In both cases a
secondary security measure has been enforced by
restriciing access io the database ihrough validaie
access codes such as an authorization code or
personal identification number (PIN).

The proposed AANS has to resolve many
tanhnisal

implementation of the system. A few major prob-
lems are:

[ I =

qrratasantsa

hardwara /onftuwara anuviranmant,
Narawarc/sonwarc environmenis.

ONCLUSIONS

IAAS has demonstrated a paradigm of an
enhanced student adwsmg system utilizing inte-
grated knowledge-based system environments.
The system provides a foundation of enhancement
of the traditional advising system by reinforcing the
bridge between the students and their advisors. The

LnAawladaa_hasad anrly anadamin warning cuctam
MIUWIUUEB vasvu Uml: ALVAUVILLLG YWALILIIE O yotvdll

combined with other academic status analysis
capabilities demonstrates the possible contribu-
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tions towards resolving the student retention prob-
TAAS

alen nrecente
A3 dldU pPaLoldi

lamec
ICLIED.

enhance the quality and accuracy of advising
through utilization of the up-to-date, consistent,
expert advising knowledge-base. The acquired
knowledge-base creates a foundation of standard-

ized, consistent guidelines. The system has proven

the framewanrlk tn
AT LA ywuin  wu

J.J. Kim

to be very beneficial for new advisors. The pro-

nnead cammic-wide academic advicino network
POsSECG Campus-wiaGE acadcmiuc adcvising neiworx

system (AANS) will eventually extend the capa-

-blllty of IAAS to achieve a high quahty academic

aawsmg System within the coniexi of an expert
information network wqtem
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