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Abstract

   Advising freshmen is complicated by three factors: the heterogeneity of the skill levels of the freshman class, the fact that freshman advisors are usually expected to be able to advise students regardless of their prospective major, and the diversity within the core curriculum requirements.  Frequently, this can lead to difficulties and delays during freshman registration as well as placing students into courses that do not meet the proper requirements for their prospective major.1  Expert systems are software programs that try to emulate the judgment of human expertise.  FROSH2 is a rule-based expert system that guides the freshman advisor through planning a first semester's course schedule.  It uses student data and information that appears in the advisor's handbook and university course schedule.  FROSH2 then places the students in the classes appropriate for their placement scores, major, degree requirements, and academic preparedness, alleviating the aforementioned issues.   Lastly, it gives the student a choice of one or more additional classes designed to meet general degree requirements compatible with the choice of major.  The algorithms, rules, and design of FROSH2 are discussed as well as examples of class programs designed by it.
1.   Introduction

   Dropout rates from the first year to the second year in college are quite high.  Last year, according to the American College Testing Program (ACT)2, the percentage of first-year students who do not return for the second year is 25.9% for four-year colleges and worse yet, the percentage of first-year students who do not return for the second year in two-year colleges is 45.9%.

   As bad as this sounds, it is only the first indication of a larger problem.  The percentage of four-year college students who do not earn a degree within five years is a staggering 49.1%, a figure that is even higher in public institutions.  Also, the percentage of two-year college students who do not earn a degree within three years is 64.1%, almost two out of every three students.

   ACT3 identifies several reasons for freshman attrition including: lack of awareness of at-risk students, poor delivery of student services, lack of connection between students and the university, and ineffective academic advising.  According to Larry Moeder, director of admissions and student financial assistance at Kansas State University, “It’s important to make sure students are on the right path as they begin their college career.  The first year can make or break a student; it can be defeating to be put into the wrong classes.”4

   Furthermore, Long Island University cites that “College presidents often rank academic advising as a leading factor in student retention, and improving academic advising has been one of the most frequently cited strategies to increase student retention in the past decade.  Academic advising can positively influence the education and personal development of students.”5

   Better advising can help improve retention.  Lynne Tronsdal, vice president of undergraduate administration for the University of Arizona, said: “officials have been working for years to increase freshman retention rates” and “improvements in advising and orientations … have been key reasons for the increase.”6
   Freshman advisement is hard because students are coming from many different schools and educational backgrounds.7  Also, the freshman advisor often has to advise students of almost any major and frequently undecided majors.  Furthermore, many colleges and universities have core curriculum requirements that can vary greatly by the major, or the student’s particular interests.  These factors lead to difficulties, delays, and frequently errors in freshman advisement.

2.   Prior Work in Collegiate Advising

   There have been many attempts made to aid collegiate advisement.  However, they are not the same as FROSH.  One of the ways that some of them differ is that they only advise students in one department8.  This unnecessarily restricts the students that can be advised by such a system.  Other past attempts at aiding advisement were focused mostly toward juniors and seniors9.  It is important to advise freshmen correctly and set them on the right path early.

    Advising freshmen is different, and in some cases even harder than, advising upperclassmen because of the heterogeneity of skill levels and diversity of ways to satisfy general requirements.  Frequently, this can lead to difficulties and delays during freshman registrations as well as placing students into courses that do not meet the proper requirements of their prospective majors.

   FROSH2 deals with the above whereas the prior attempts have failed to acknowledge one or more of these issues.  Many used database or decision support systems, not expert systems, and that limited how much help they were to freshman advisors.  Lastly, they did not handle scheduling issues like conflicting time slots, and closed and cancelled sections of courses. 

3.   FROSH
   Siegfried, et al. developed FROSH to aid in advising freshmen at Saint Peter’s College.  The system was developed using the expert system development tool VP-expert and could be used as an consultant or as a training tool for freshman advisors.  This was helpful because the academic diversity of the student body together with the twenty-nine majors available to incoming freshmen made the advisors’ job difficult and error-prone.

   FROSH helped the freshman advisor select a set of courses for the first-semester freshman.  Initially, the user supplied basic data about the freshman including name, SAT scores, placement test scores and choice of major.  FROSH first determined the maximum number of courses that a student should take, and then chose the appropriate composition and mathematics classes for the student.  After determining the student’s choice of major, it selected the appropriate beginning course(s) in that major for the student (or advised the student to wait until certain prerequisites were taken) and then helped the student choose additional courses until his or her program was complete.  

   FROSH had several shortcomings.  It did not take course scheduling into account nor did it consider the possibility of course conflicts or closed and cancelled sections of courses.  These deficiencies are being dealt with in subsequent versions.  

4.   Developing FROSH2
   FROSH's biggest limitation is that it was built specifically to handle the advising needs of Saint Peter's College and any attempt to adapt it to another school's advising criteria required extensive modification.  Additionally, the problems that are the most perplexing to advisors deal with unusual cases that FROSH did not and could not consider.  These included cases where a student was planning to pursue two majors or a minor in addition to a major.  So-called "double majors" and minors require the system to consider an additional set of requirements.  But the most perplexing is the situation where a student needs to take two or three courses and the only available sections conflict.  In such a case, the student usually postpones the course of lesser importance, but this "less important" course will vary depending on the students major.

   The immediate goal in developing FROSH version 2 (also known as "FROSH2") was to explore the feasibility of a general framework for such an expert system, as well as handling the student's scheduling concerns.  The latter is essential for such a system to be more than a toy or rudimentary teaching tool and the former is important if FROSH is to be made available to other colleges.

4.1 prototypes for two different colleges

   Examining the process of advising incoming freshmen at Both Adelphi University and Saint Peter's College is useful because the approaches are different; presumably a general framework that could easily both school should be able to handle most others.  It becomes convenient to break the courses that incoming freshmen take into four categories: freshmen courses (courses that most, if not all, freshmen will take), general courses (courses that meet general degree requirements), major courses (courses that freshmen take as part of their major) and electives (courses that freshmen may choose to take).  Table 1 shows the freshmen courses and general requirements for Adelphi and Saint Peter's.  

   While freshmen at Adelphi all take the same three courses for seven credits, Saint Peter's freshmen take one of six different levels of composition courses and one of four different levels of mathematics courses.  Composition course placement depends on the results of a placement test administered at Freshman Orientation; mathematics course placement depends on both a placement test result and choice of major.

   General courses are required for the degree.  At Adelphi University, there are four categories in which a student must earn credits each.  These courses may be chosen from a list that literally contains dozens of courses.  At Saint Peter's, there are eight categories in addition to composition and mathematics and there are no more than three alternatives for fulfilling these requirements.

Table 1: Freshmen Courses and General Requirements


Adelphi University
Saint Peter's College

Freshman Courses
GEN 100

GEN 110

ENG 107 (unless AP credit)
OR 151

CM course (as placed)

MA course (as placed)

General Courses
4 clusters of 6 credits each

one Second competency 

course
6 clusters of  2 courses each

3 courses in Natural Sciences

1 course in Fine Arts

   In both cases, it is important to determine the minimum and maximum workload for a given student.  At Adelphi, this is typically done in terms of credits.  At Saint Peter's, it proved more useful to do this in terms of courses because almost all courses were three credits, with the exception of calculus and the laboratory sciences.  This is not the case at Adelphi, which has a significant number of one-, two- and four-credit courses as well.

   As was the case with FROSH, we hard-coded rules specific to particular majors (e.g. computer science, mathematics).  However, we considered the similarities between the two schools and for most majors, one can now just change the course number and have the program work correctly for any school.  To do this we utilized Microsoft Visual Basic 6.0 (VB6) to code the procedures and create the windows (or frames) for the user to input relevant data and receive his/her program (listing of courses) and schedule (listing of courses with section numbers and meeting times).   These programs allowed us to utilize a Rapid Access Development (RAD) approach.  Our reason for doing this is because the nature of our work was greatly facilitated by the understanding obtained from working segments of the program.

   While two separate versions of FROSH2 were written, the basic algorithm was the same for both:

· Make sure that all necessary data were entered on the input frame.  If not, display the appropriate error message.

· Determine the maximum number of credits/courses that the student must take.

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

· Determine the major courses to be taken by the student.

· 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.

· Make sure that there are no time conflicts and that the student is not taking multiple sections of the same course.

· Printing the complete schedule in Microsoft Excel.

   VB6 was utilized for the rules and logic needed in advising, Microsoft Access was used to store the database of course sections, and Microsoft Excel was used to display the finished schedule as a spreadsheet.   Three frames were created: one for data entry, one for listing the program of courses, and one to assist in creating the schedule.

   The program starts by asking the user to input the necessary data, normally available to the freshman advisor (see Figure 1 above).  Frequently, this frame needs to be customized for the given school.

   Assuming that there are no incorrect or missing entries, the course program (consisting of only Freshman and Major classes) is created (see Figure 2).  The student or advisor select courses from the program one-by-one to select course sections and add to the schedule.  If space remains in the course load after all courses in the program have been scheduled, other courses (general or elective) can be chosen to complete the major.  These courses are scheduled in the same step (see Figure 3).  Finally, we check for time conflicts or multiple sections of the same course being registered for.  If this check passes, the schedule prints out on a spreadsheet.
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Figure 1: Input Frame

Figure 2: Course Program of Freshman and Major Courses
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Figure 3: Course Selection Assistant

5.   Discussion

   FROSH2 was able to handle scheduling, finding every instance of a time conflict and every case where the student registered for more than one section of the same course.  This required a small adjustment in the case of the Adelphi laboratory science courses because the lecture and lab components share a course number but have different section numbers.

   The two systems proved to be fairly similar with only minor changes in the code itself.  This showed that a general framework should not be difficult to create, with most of the college-specific information in the database but with a few alternative procedures or code segments, one of which would be "de-commented" and therefore effectively added to the body of the system's procedures.

   There are several goals that were not met, including the goal of creating that general framework.  These will be achieved in subsequent versions of FROSH.  The most important of these goals is to determine which course a student should not take when several required courses conflict with each other.  This is best achieved by means of a priority system, where each required course has a priority number and the lowest priority of the conflicting courses is postponed.  Another issue is multiple requirements with scheduling conflicts.  Although FROSH2 now has the capability to identify them, it does not resolve them.

   To solve some of the drawbacks of FROSH2 and to make the general framework most useful, it is planned to move away from RAD in upcoming versions, possibly to C++ or Java.  This should also help with the long-term goal of incorporating FROSH with automatic registration systems such as CLASS10, a system used at Adelphi.

   FROSH2 has come a long way toward creating an expert system to adequately advise freshmen.
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