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ABSTRACT

Less than % of freshmen at four-year inditutions return for a second year; the
percentage is even lower for sudentsat two-year inditutions. Whilethe causesfor
such atrition are complex, inaccurate advising is clearly a contributing factor. The
firg author devel oped an expert systemfor advisng freshmensevera years ago that
did not address scheduling, animportant factor inadvising students. In thisupdated
versonof the program, the issue of scheduling is addressed and the re-engineered
sysem is specified. The authors described two versons, built to meet the advising
criteria of two different undergraduate indtitutions aswell as discussang the design of
ageneral modd that can be customized for the needs of other schools.

INTRODUCTION

Too many of the nation’s students do not finish college. Statistics compiled by ACT*
showed that only 51% of four-year college students graduated within five years of high school
graduation. Only 42% of students attending the public ingtitutions surveyed by ACT graduated
within the timeframe. While many of these sudents may have graduated eventudly, a large
number do not. These figures are even worse for students in two-year indtitutions, where only
36% earn a degree within three years. Thisdtritionstartsinthe freshman year. 1n 2001, only
74% returned to thar four-year inditution for a second year. Among freshmen in two-year
ingtitutions, only 54% returned for a second yesr.

" Copyright © 2002 by the Consortium for Computing Sciences in Colleges. Permission to copy
without fee al or part of this material is granted provided that the copies are not made or
distributed for direct commercial advantage, the CCSC copyright notice and the title of the
publication and its date appear, and noticeis given that copying is by permission of the Consortium
for Computing Sciences in Colleges. To copy otherwise, or to republish, requires a fee and/or
specific permission.
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Thisimplies that the sudents in public two-year colleges are far less likdy to finish their
sudies. Yet the nation’s community colleges are important because they play a vitd rolein
providing qudity employees. According to a study by the American Association of Community
Colleges and ACT?, over haf of community college students arefirst-generation students and
aremore likely to be older and minority students.

While there are many reasons that students are dissatisfied with ther original choice of
college, inadequate academic advisng is clearly one of the reasons. Academic advisors are
ather adminigtrators spedidizing in this area who frequently lack the expertise in the various
disciplines in which they advise students or they are college faculty who lack the expertise in
advisng students regarding academic concerns outside their own disciplines. In either case, the
broad number of mgjors fromwhich students may choose aswell as the many special casesthat
advisors encounter exacerbates the problem. These specid cases include students interested
in double mgjorsthat may or may not be rel ated and studentswho have been unable to choose
amaor.

Thereare many factorsinvolved instudent attritionand while the student's poor academic
performance is frequently a factor, it isonly one of savera. Generally, students tend to leave
colleges to which they do not fed apersona connection. Poor academic advising playsarole
inthis. If sudents do not fed that they have received good advice from whatever counselors
they have, this undermines a sense of connection to the inditution as well as hurting their
academic performance.

Better academic advisng increases the probability of the student staying in school. It
improvesthe chance that sudents will fed that the inditution cares about them, it improvesthe
likelihood that they will succeed inther classes and that they will continue to make progressin
thefidd of study that the sudent chose. Given that student-professor interactions are more
positive when the student is performing better academicaly, it leadsto better interactions with
professors aswel aswith peers. Thisleads to better retention, improved morale and a better
educationda experience overdl.

PRIOR WORK

It was for these reasons that the first author developed FROSH when he taught at Saint
Peter's College®. The diversity of the student body together with the twenty-nine different
majors available for incoming freshmen made the freshmanadvisor' s job difficult and invarigbly
ledto errorsinadviang. FROSH was devel oped asatool that could be used as an automated
consultant or as atraining tool for freshman advisors.

FROSH was written usng the expert syslemdeve opment tool V P-Expert and hel ped the
freshman advisor salect a set of courses for the firs-semester freshman. It first determined the
maximum number of coursesthat astudent should take, then chose the appropriate composition
and math classes for the student. After determining the sudent’ s choice of mgor, it sdlected
the appropriate beginning course in that mgor for the sudent (or advised the student to wait
until certain prerequisites were taken) and then helped the student choose additional courses
until his or her program was complete.
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FROSH had severd shortcomings. It did not take course scheduling into account nor did
it consider the possibility of course conflictsor closed course sections. These deficiencieswere
to be dedt with in subsequent versions.

THE ADVISING PROCESS

The process of advigng incoming freshmen has many smilarities regardless of the college
or universty. There are certain basic decisions that are made either by freshmen or ther
advisors. Theseinclude:

I The number of credits or courses that the incoming freshman will take in the firgt
semester.

I The coursesthat the sudent will take as part of the common curriculumtakenby dl

incoming freshmen.

The courses that the student will take to begin amgjor field of study.

The other courses thet fill the remainder of the student’ s courseload.

The fird author's experience in advisng students at Saint Peter’s College and
subsequently at Adelphi Univerdity provided an interesting contrast. At Saint Peter’ s College,
virtudly dl courses are three credits, with an extremey small number of four-credit and one-
credit courses. Whilemost courses at Addphi Univerdity arethree credits, thereisasignificant
number of courses that are one, two and three credits that might be taken by the typical
incoming freshman. While it made senseto count coursesfor Saint Peter’ sfreshmen, this does
not work in the Ade phi model whereit isessential to count credits. While both schoolsrequire
adl incoming freshmen to take a composition and orientation seminar, Saint Peter’ s requires a
math course and Add phi requiresa Freshman Seminar whose subject varies sectionto section.
At Sant Peter’ sthe Orientation Seminar was noncredit; at Adephi, itisaone-credit course that
runsfor haf the semedter.

Core Curriculum at Saint Peter’s

The core curriculum a Saint Peter’s Collegeis showninTable 1. Thereareten separate
categories of requirementsthat undergraduate musgt fulfill and within severa of these categories,
the exact coursesthat must be taken will vary depending on the student’ s mgjor. Students are
expected to complete the composition and math requirements no later than the end of thelr
second year.

Table 1 — Core Curriculum Requirements at Saint Peter’s College

Composition Composition sequence determined by
Cm 104-115 or Cm 105-116 or placement test

Cm 106-117 or Cm 108-119 or

Cm 120
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Literature Generally taken after completing
El 123 Poetry and Drama and compoasition requirements

El 134 Prose Fiction

Modern Languages and Literature Leve is determined by previous language
6 credits study and a placement test.

Fine Arts

Arl27 Introduction to Visud Artsor
Ar128 Introduction to Music

History

Hs111-112 Western Civilization | and |1
Socid Sciences Students not mgoring in busness may
P0100 Perspectives on Politics and substitute Economics for elther course
S0121 Introductory Sociology
Mathematics Science mgors mug take cdculus, exact
Mal02-103 Mathematics for the | requirementsvary with mgor.

Humeanities, | and Il or

Mal05-106 FiniteMathematics, | and Il or

Mal23-124 Elementary Cdculus, | and Il
or

Mal43-144 Differentid and Integra
Cdculus
Natural Sciences Higher level coursesin biology, chemistry or

Ns110 Scientific Literacy and physics can be substituted for Ns 110 and
the third course cannot be in the student’s

major.

One course in Biology, Chemistry, or
Physcsand

One course in Psychology, Computer
Science, Biology, Chemidry, or Physics
Philosophy Usudly taken after the freshman year
P1100-101 Introduction to Philosophy |
and |l

Theology

Th110 Rdigious Faithin the Modern World
and

Th120 Chrigtianity inthe Contemporary Era

General Education at Adelphi

The general education requirements of Adelphi University are listed in Table 2. It is
assumed dl freshmen will take GEN 100, GEN 110 and ENG 107 and whatever courses
needed to begintheir magjor. Additionally they will begin fulfillingtheir second competency and
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digribution requirements. Not dl courses in the departments below fulfill the digtribution
requirements, generaly, these are entry-level courses taken by mgorsin thar fidds of sudy.

Table 2 — Generd Education Requirements at Adelphi University

Freshmen Courses

GEN 100 Freshman Orientation Experience

(1 credit)

GEN 110 Freshman Seminar (3 credits)

Competency Courses Second competency refers to other

ENG 107 The Art and Craft of Writing (3 skills necessary for successin college

credits) such aswriting, public spesking,

Second competency course computer literacy, statistics and critical
thinking.

Distribution courses (6 credits each) in
Arts
Art, Art History, Communications, Performing Arts, and Music
Humanities and Languages
English, History, Internationa Studies, and Philosophy
Natural Sciences and Mathematics
Biology, Biochemistry, Chemistry, Computer Science, Mathematics, and Physics
Socia Sciences
Anthropology, Economics, Political Science, Psychology, and Sociology

DESIGN OF FROSH VERSION 2

FROSH verson 2 was written in Visud BASIC for three reasons: it made it easier to
create an interface that was graphica and therefore easier to use; Visud BASIC's popularity
makes it easier for other schools to modify FROSH for their own use; and it uses databases

w. FROSHZ S [=] B3
Eile
Firgt M ame l| [ritial ! Lazt Mame !
} — SAT b ath S core
ek =l |Verl:ua| [ Mah [ ‘_
Set Schedule Clear Student D ata

Figure 1 - the Data Entry Window
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Figure 2Course Sdlection Window

written in Microsoft Access, which smplifies the development process. Figure 1 shows the
input window of the Adelphi verson. After entering the basic data, the user clicks the "Set
Schedul€e' buttonand course selections for general freshman courses and coursesfor the mgjor
will appear in the Course Sdlection frame (seefigure 2). Section sdections are made using a
Separate window (see Figure 3).

While two separate versions of FROSH 2 were written, one for Saint Peter’ sand one for
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Figure 3 - Section Sdlection Window
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Adephi, the basic agorithm was the same for both:

1 Makesurethat dl necessary datawas entered. If not, display the appropriate error
message.
Determine the maximum number of credits/courses that the student may take.

Determine the genera freshman courses to be taken by the student.

Determine the courses that the student should take for the chosen mgjor.

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

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

M ake surethat there are no time conflicts and that the student is not taking muitiple
sections of the same course.

Deter mining M aximum wor kload

Sant Peter’ s studentswould normdly takefive coursesunlesstheir combined SAT scores
were 800 or below or they were taking morethan one “ developmenta” course. Thesecourses
included the lower-level compostion courses, lower-level math courses and Reading
Dynamics, a course designed to improve the reading skills of students whose reading scores
did not indicate that they were reading at the level of high school graduates.

Adedphi students normaly take 15-16 credits. A student might be allowed to teke atotal
of 17 credits based on severd criteriaincluding SAT score.

Determining General Cour ses

All Sant Peter’ s students take a composition course, a math course and Orientation
Seminar. The compaosition course is determined by the writing test givenduring the Freshman
Orientationthat the student attends. The math course depends on the student’ s choice of mgjor
and placement test score. Students ether take Finite Math or Math for the Humanities (if their
magor does not require calculus) or ether College Algebra or caculus, depending on their
placement score if ther maor requires caculus. Some students may take Introductory
Algebra, anon-credit developmental math course regardless of their mgor if their placement
scores indicates that it is needed.

Adephi studentsdl take FreshmanOrientationSeminar, The Art and Craft of Writing and
aFreshman Seminar. Thetopicsof theseminarsvary with eechingtructor and sudentsarefree
to take whichever seminar has available seats and in which the sudent isinterested.

Determining Cour sesfor the Major

The courses that the students take at both ingtitutions depends onthe mgjor and insome
cases may depend on the student’ s academic preparation. For example, both schools have
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computer-programming courses for students whose math skills do not placethem in caculus.
In generd, this varies by department and is more common a Saint Peter’s,

Determining the Rest of the Workload

At both schools, students are generdly encouraged to take courses that meet genera
degree requirements for two reasons. it dlowsthe students to finish these requirements earlier
so they can concentrate on ther mgjor studies later and to expose them to awider array of
disciplines. For thisreason, the first verson of FROSH did not allow studentsto take classes
that did not meet mgor or Core Curriculum requirements; the second version will alow
students to take such courses as long asthey are on alist of courses open to freshmen.

Time Conflicts and Multiple Sections

After choodng a set of courses, FROSH checks to make sure that there are no time
conflicts or multiple sections of the same course chosen.  The time patterns are stored in the
Access database and FROSH uses this data to ensure that there are no overlaps.

WHAT’SNEXT?

The current version of FROSH was hard-coded, i.e., the advising actions appear as
Visud BASIC procedures and there are two digtinctly different versions of the program, one
for each of the two schools. This was done to verify that the advisng done by FROSH is
comparable to that which is done by experienced advisors at both schools. While this design
approachmade it easy to ensure that both versions are accurate in advisng students, it makes
the customizing of FROSH for other schools more difficult.

The next step isto create a” generd framework” for FROSH that is eesily customized for
other schools. Thiswill be done by the use of database tables where feasible and by different
versons of code* commented-out”, wherethe personcustomizingthe code choosesthe verson
to “de-commented.”

Anyone interested in a copy of the source code should contact the first author at the
above address.
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