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THESIS ABSTRACT
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75 Typed Pages

Directed by Juan Gilbert

With the increasing aptitude of artificial intelligence and expert systems, new and
innovative uses are being discovered. The objective of this research was to examine the use
of an expert system to solve the problem of academic counseling. As the number of students
on a college campus increases, the amount of time an advisor can dedicate to an individual
student decreases. An intelligent interactive counseling system supported by a back-end
database could decrease the amount of counseling time necessary for each student. When
placed in an online environment, the system gains the ability to counsel numerous students
simultaneously, in an environment comfortable to the student. This is an exploratory look

at the time saved using an intelligent interactive counseling system.
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CHAPTER 1

BACKGROUND

1.1 Academic Advising Software

In this section, previously created software to handle the task of academic advising will

be discussed.

1.1.1 FROSH

Developed for Saint Peters College, FROSH was intended as both an advising training
system and a stand-alone system for advising freshmen. It was designed using VP-Expert,
an expert system development tool.

Its algorithm consisted of the following steps:

1. determine the maximum number of courses a student should take

2. choose the math and English courses for the student

3. determine the students major

4. choose an introduction course from that major OR advise the student to wait until

prerequisites are fulfilled.
5. finish choosing courses until students program is complete.

Some of the shortcomings the system included not allowing for current registration

information, such as conflicts in course offerings, closed sections, or any course scheduling.



When beginning the design process, the creators of FROSH outlined a set of criteria
that were necessary to advising freshman. As mentioned before, it first took into account
the number of courses that could be taken in the first semester. Next, they noted the courses
that all freshmen take at the beginning of their academic career, then classes a student will
need at the beginning of their major. And finally, the remainder of the courses needed to
fulfill a course load.

As schools can sometimes offer courses with a varying number of hours per course, it
was found that counting the number of courses and not the number of credit hours was
insufficient. Due to this discovery an additional system (the first merely counted courses)
was developed.

FROSH version 2 was developed in Visual Basic because of the popularity at the time,
it’s intuitive graphical interface, and it’s ability to connect to Microsoft Access databases.
The user inputs basic information, clicks a button, and the program presents the user with
options for both general and major requirements. Another window is used to choose course
sections. If the general information is not entered correctly, an error message is displayed.

After the courses are chosen, the system ensures there are no time conflicts or multiple
sections of the same course in the proposed schedule.

Note that the observed shortcomings, such as the resolution of course conflicts, are
present in the description of the algorithm for the program. It is unclear if these problems

were resolved for the second release or were listed as merely wishful thinking [11].



1.1.2 A Web-Based Academic Advising System

At Florida Atlantic University (FAU) personal interactions were found to cause incon-
sistencies in the advising process. Most of these inconsistencies involved answering recurring
questions and the poor utilization of resources among the different advisors. Therefore, they
set out to research and design a system that would provide stability in advising. However,
most of the web-based advising systems they found were forums, PDF or HTML official
documents available for download, useful links, or some amalgamation of the three.

Through this research, several objectives were outlined for web-based advising:
e To minimize repetitive tasks currently performed by advisors
e To encourage students to adopt a proactive attitude toward advising-related issues
e To extend the availability of official advising-related information to remote students
e To provide academic guidance in a consistent way
e To make advising-related information available in a single place, in electronic format
e To maintain a (set of) HTML page(s) with the most frequently asked questions (FAQs)

e To develop a set of HTML forms and related ASP (Active Server Pages) scripts that
allow a student to input the courses they have taken, press a button (“Advise Me”)

and get a list of courses to take next

The resulting program was created using HTML, forms and ASP scripts. From it’s
main page a user can access the requirements for their degree, a career guide, information
pertaining to advising, and frequently asked questions. Most importantly, the user can

access the form which allows him/her to input course information and personalized advice.



The system supports three types of users: student users, faculty users, and adminis-
trative users, each with a different graphical user interface (GUI), appropriate rights and
privileges, and set of actions. The students will use the system for advice, the faculty will
update and manage information relevant to the FAQ page, and the administrative users
will be responsible for the next courses to take module. All information that is regarded as
classified or sensitive is password protected.

Within the system there are 2 modules: FAQ and the next courses to take (hereafter
known as ’Courses’). The FAQ module is a dynamically generated page that uses a backend
database maintained by advisors. Questions are sorted across three categories: general,
CS-specific, and CE-specific. Each question is input into the database with a unique key
(identifier), category, question, answer, a date representing when it was last updated, and
the name of who did the updating.

The Courses module is designed to resemble the hard copy worksheets that are preexist-
ing within the FAU CSE department. There are also three types of worksheets correlating to
four-year students, transfer students, and second bachelor students. The backend database
for the Courses subsystem consists of two tables, Courselnfo and Prerequisite. Courselnfo
contains the course number, prefix, description, number of credit hours and type, which are
the same three types previously mentioned for FAQ questions. Prerequisite has two input
fields: one for the course to be taken and one for the course that is its prerequisite.

After the Course subsystem retrieves input on courses available to be taken, it builds
a directed graph based on the prerequisite information and does a topological sort.

The designers of this system found several benefits to it. Not only did it increase the

ability to access official information, but it also allowed answers to be found in a timely



manner to most questions. Additionally, it decreased the amount of time advisors typically

spent on recurring tasks along with a reduction in inconsistent advising [8].

1.1.3 IUA

This software was developed for use at Sam Houston State University (SHSU) to combat
the increasing workload expectation upon faculty and staff. Since SHSU is largely a teaching
university, professors are often called to not only teach twelve hours per semester and
conduct research, but also to advise students on their progress towards graduation. As the
number of students increases, this becomes a more difficult situation.

Students at SHSU are also allowed to enroll without an advisement period, which also
leads to problems retaining students.

Initially implemented within the Computer Science Department at SHSU, it was actu-
ally expected to be used across the university once beta testing was completed.

SHSU found that students do not like to be required to be advised in order to register.
Particularly, students that must commute to school do not like a policy involving mandatory
advisement. However, if not required to, many students will not seek advisement and, thus,
delay their graduation due to poor choices. Often a student in this situation will reach
the upperclassman level without completing the necessary prerequisites that should have
been taken during their freshman year. It was decided that students, regardless of maturity
level, need guidance when it comes to a course of study. It is noted that “nontraditional
students”, defined as students over 25, also have problems reaching a degree due to faulty

academic advising.



Therefore, an Intelligent University Advisor (IUA) was designed to allow students
access to academic advising anywhere on the department’s LAN. Designed as a tool to assist,
not replace, IUA advises students with more complicated problems to continue to seek a
faculty member for advice. The IUA will provide additional options to the aforementioned
commuter student who would otherwise have to travel to campus for crucial academic
support. The TUA, if used as designed, will allow much more freedom for both students
and professors because it will not restrict academic advising to the free time of a students
preferred professor.

TUA uses a Microsoft Access database to maintain information on colleges, depart-
ments, degrees, courses, prerequisites, and other pertinent information. Each department
has a single individual who is given write privileges to information related to that depart-
ment. Each department representative is responsible for initial inputs to the databases as
well as maintaining said information via a generic GUI. By having all information stored in
a database instead of hard-coded, it allows the system more flexibility and the departments
remain in control of their respective data.

Additionally, the system maintains the system date every time a plan of study is
altered. Because students are subject to requirements of a degree based on the time they
enter school, not when they leave, this allows the system to give higher quality advice that
is more tailored to each individual student.

IUA supports Texas’s system of transferable transcripts and does not require any user
input regarding courses they have completed. There is a feature which allows the user to
enter that information if he or she is unable to locate their transcript otherwise (for instance,

the case of an out of state transfer to SHSU).



TUA, through its GUI, begins with the student inputting their ID. If they have an
existing transcript, it is loaded. If not, a list of possible majors is presented to them along
with other information such as department, type of degree, and minor. IUA then creates
the page necessary for advisement with all necessary information included. The student is
then able to print the sheet.

There is an additional prerequisite sheet available to the student, which details all of the
courses the student has yet to complete the prerequisites for and what those prerequisites
are. The intentions of this sheet are to avoid an ongoing problem of students enrolling in
courses for which they were not able to take.

In the case where a simple traversal of courses is not enough, an advisor must alter
the requirements for the student via their ‘write privileges’. These changes are automati-
cally saved for the student such that the advisor does not have to repeat this action every
semester. A similar course of events involves the transfer students. The main difference be-
ing that the system learns from the changes placed upon it and makes relevant suggestions
in the future.

This aspect of learning is crucial to the ‘equivalences’ in degree requirements among
various universities. These equivalences are in constant flux and thus typically require
a tremendous amount of paperwork for the advisors. Additionally, if a department, like
SHSU, is advising it’s students as a faculty and not with a dedicated advisor, it is difficult
to express the changes to every member of said faculty. Thus, if the department advisor
of TUA makes changes on an ‘as needed’ basis and approves of all suggested equivalences.

then a more uniform decision can be assured across departments and universities.



In the discussion of IUA’s antagonists, it is noted that most students are often plagued
with intimidation of advisors and faculty and thus less likely to seek their advice. This
is presented to negate the concept that only students who want to be advised will accept
an advising program. It is also touched upon that the academic advising software’s non-
personal nature can work just as much for it as against it, as some students desire a business

like relationship with an advisor rather than a personal one that often exists [3] .

1.1.4 ADVISER

Designed at the University of Wisconsin in 1968, ADVISER was one of the first pro-
grams of its kind. ADVISER was programmed in ALGOL on 3000 cards with 22 methods.
It was developed not only to deal with the University of Wisconsin’s course requirements,
but to also handle the equivalencies generated by transfer credits. ADVISER is also not only
for undergraduates, but also advises graduate level students, an aspect not often duplicated
in other advising software.

According to its algorithm, ADVISER first conducts an interview with the student to
gather information on the student’s completed courses and to conduct educated guesses
concerning courses the student is unsure of having taken. It then calculates what the
student’s course load should be. However, it uses a great deal more math and statistics to
determine a suggested course load for each student than other similar software.

Adviser did have a study conducted on it. The study had eleven participants from
various degree programs within the computer science department at the University of Wis-

consin. Although the study had a small number of participants, the testers felt the diversity



of the pool made up for it and validated their results. The study concluded that the in-
terview process was far too long, that most participants were satisfied with the program,
and that all would use it again if it were kept up-to-date. However, it was also found that
not all enjoyed using it and that most of the subjects that were in graduate school did not
enjoy using it and some were dissatisfied with the system.

Another important conclusion was the most students preferred a human advisor to a
programmed one. Since advice is a subjective matter and cannot be measured holistically
concerning its quality, it is impossible to determine if the advice of the computer was better
or worse than the advice of a human advisor. Therefore, the only measure of quality is that
of the student’s perception, which is clearly slanted towards the human advisor, based on

these results [12].

1.1.5 DSS for Academic Advising

This Decision Support System(DSS) was implemented to allow human advisers to focus
on the more complicated problems rather than the more algorithmic course load selections.
It takes into account the four types of academic courses: university requirements taken by
all students (courses such as English, mathematics, and history), core requirements taken
by students within a wide area (such as a college), major requirements, and electives. Unlike
most of programs of its nature, this advising software was designed initially for business
students rather than engineering, more specifically computer science.

A DSS is presented as an easier way to evaluate a student’s progress towards graduation.

It can also be a quick way to not just list courses that are required, but also those that the



student is allowed to take in that the student has completed the necessary prerequisites.
This calculation must be an error-free one for the system to have merit.

Since academic advising is typically a very structured process with the selection and
sequencing of courses, the concept of a DSS can easily be applied. Additionally, an expert
system (ES) can be used because the problem scope is quite narrow. Both methods include
similar components of a knowledge base, an inference engine, and a user interface.

Typically, an advising support system will use the plan of study for a major, taking
into account the optimal scheduling to minimize semesters in school. This ignores course
content and individual student issues.

This particular Academic Advising software requires the student to input their own
course information each time the system is used. Beyond this step, the program is designed
quite similar to other advising systems. After the student has input his/her completed
courses, the DSS produces a list of eligible courses and completed courses using binary
categories within the database.

Also used to choose eligible courses and more specifically, their order, are three hierar-
chical rules. The first rule is the ‘Deepest Layer Rule’ which chooses courses on the deepest
level of prerequisites first and then choose courses based on the descending order of their
layers. Next is the ‘Maximum Dependency Rule’, which sorts courses within each layer by
the number of prerequisites they will complete. Lastly, the ‘Course Number Rule’, which
chooses courses based on the ascending order by their course number.

It is concluded that this DSS will work, but is not the best option. Instead, a database
management system is recommended. Since the database is the largest part of the DSS it

becomes difficult to separate it from the inference engine, a DSS generator would create

10



a more flexible user experience as well as provide an easier method of maintaining degree

requirements [9].

1.2 Expert Systems

The following sections give a brief description of some existing expert systems.

1.2.1 Knowledge Engineering and Expert Systems

An expert system can be thought of as a program with two components: a ruleset
(RS) and an inference engine. The RS consists of the information that the inference engine
will process. Each piece of the RS typically contains two parts: the antecedent (ant) or
condition and a conclusion (cul) coupled with a probability (prb). A rule then looks like
Figure 1.1.

ruj=[(anty v antp v ,,, v anty)
(cul,prb)y (cul,prb)y ,,, (cu1.prb)m1 (1-1)

Figure 1.1: Example of a rule in an expert system|[4]

Because the rules form a set, these rules must be “syntactically different”. The an-
tecedents must be both sensitive and selective to insure that a conclusion will be “triggered”
and that it is the correct conclusion.

The inference engine is comprised of two pieces, a pattern-matcher and a conflict-
resolution procedure. A basic approach would involve pattern-matching the antecedents of
the rule with any new information found. If a pattern is found, the antecedents “triggered

rule is added as new information. If it finds two rules triggered simultaneously, it uses a

11



priori criteria to obtain a conflict resolution and get the best choice. After these steps, the
process repeats with the updated data.

This system is meant to emulate human cognitive abilities. Because the results of a
triggered rule can then become information later used to trigger another rule, the system
produces a casual relationship to the data. One could even argue that it “learns” how to
better deal with certain behaviors, similar to how a human learns which foods they like
and which ones make them sick and how later on, they use this knowledge to avoid certain
foods.

Knowledge engineering refers to the process of creating an RS. Between acquiring the
knowledge, testing it, and evaluating it, the knowledge engineer determines the rules and
makes sure these new rules to not produce unanticipated problems with pre-existing rules.

This is continued until there are no new rules [4].

1.2.2 Expert Systems and Intervention Styles

Focused on analyzing the benefits of a decision support system (DSS) integrated with
expert systems and applied to intervention consulting, the authors focused on the evolution
necessary for this facilitation. Different styles of interaction (directiveness and nondirec-
tiveness) are also highlighted.

A DSS is thought of as a way to use a standard practice on categorized information for
which the user must determine the course of action and the quality of its results. An expert
system often is a more lithe solution but cannot be used for a partial specification. The
definition of both systems of problem resolution led to their reapplication in order to form

a more flexible solution. The expert support system (ESS) maintains the expert systems

12



flexibility and incorporates the DSSs user specifications. Thus, it is the ESS that is chosen
to work with intervention styles.

Several factors are laid out to easier understand intervention styles and the choices
described. These factors include the “cognitive state of the user” (defined as learner, solver,
or refresher), restrictiveness of the software environment, a users posture, and the time
pressure placed on the user.

Restrictiveness of the software was found to hinder guidance in more restrictive systems.
Time pressure is shown to be directly related to the directiveness and dominance.

Several intervention styles are described. For the directive method of intervention, the
consultant tends to lead the conversation, whereas in the nondirective form, questions are
asked to facilitate the clients participation in the problems ultimate solution. Within the
directive approach, there exist variants: acceptant, catalytic, confrontation, prescription,
and theory-based.

Acceptant is more people driven, and the least directive of the five directive styles.
Control is given to the user and the user maintains the ability to choose his/her own
process and content. Acceptant is considered ideal for learning with openness being an
important factor. Eventually the user will become extremely satisfied and no longer want
the system to resolve the issues that drove the user to it. Open ended questions and
electronic brainstorming tend to fall within this style.

Catalytic directiveness is a compromise between people and results. Using this ap-
proach, the system aids the user to accumulate information and then infers a different
opinion of the problem. However, this style rarely increases the user’s understanding of

problem solving.
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Confrontational intervention examines the users assumptions. This style has no alter-
native to offer in regards to its possible failings, a major problem.

Prescriptive styles tend to cause a user dependency. Because the system merely pro-
vides solutions to problems without encouraging the user to think about the problem itself
is a significant problem. This intervention style is best applied to users with high time-
pressure and are using a highly restrictive system. Such intervention techniques are often
applied to things such as intelligent knowledge-based tutoring systems where the content
and process are highly controlled.

Theory-based intervention is the most analytic, teaching the user to evaluate the prob-

lem and prepare better for it [15].

1.3 Case Based Reasoning

This section describes several different approaches to case-based reasoning.

1.3.1 CBR and Deep Structure Approach to Knowledge Representation

This system uses case-based reasoning (CBR) to determine actions relating to legal
situations. The theory behind this plan is that CBR is a closer match to the reasoning of
an actual lawyer. Also, as new cases are entered, the decisions will evolve, much like the
nature of law.

From its beginning as a predominantly rule-based system, it, too, evolved into a CBR
system using its rules as a new system of knowledge. After many of these initial rules were

removed, CBR rules to control case retrieval were inserted. However, this does not affect
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its expertise. It is possible that the ’ghosts’ of each former rule still held some influence on
new cases due to their influences on previous cases.

The database used in this system contained "profiles’ of each case. The profiles consisted
of all facts needed to decide a case and a slot for a record of its resolution.

Based on the user’s input of a case, it then uses the ’horizontal search method’ to match
the user’s case to previously resolved cases. In this method, facts are compared between the
cases and the one resolved case with the most similar facts to the user’s case is considered
a match.

In its evaluations, it is stated that a purely rule based system would not allow for
the easy manipulation of knowledge, something very necessary in a legal system. However,
a CBR approach allowed for a greater freedom concerning knowledge representation and

alteration [7].

1.3.2 Monological Reason-Based Logic

Also designed to assist with legal cases, this system uses an amalgamation of CBR and
rule based reasoning (RBR). It uses the rules of the RBR and determines the scope of those
rules using CBR.

Reason based logic (RBL) acquires the reasons, which consist of facts, that argue for
and against a thesis and then uses these to evaluate the thesis based on the reasons.

The author states that his personal belief is that CBR is about weighing reasons. This
is explained by showing how a lawyer would argue that his/her point should be valid because

it was valid in a previous case.

15



Another aspect of reasoning systems is that they may not always reach a conclusion.
If there are equal amounts of reasons on both sides of an issue, the algorithms will not
find either answer better than the other. Additionally, if the reasons are in conflict with

themselves, an answer will not be found [5].

1.4 Academic Advising of Computer Science Students

1.4.1 New Approaches To Advising and Mentoring in Science and Technology

At Texas A and M University (TAMU) students once had a familiar sounding advising
and registration process. A hold was placed on each freshman until they saw an advisor
and their schedule was chosen and registered.

However, it was found that a new model needed to be established. This new model did
not simply choose a schedule for them, but taught them how to create one later. It was also
noted that students benefited greatly from the advice of other students currently enrolled
in the questioned courses. Students were also encouraged to meet with faculty members

after the initial design of their schedules [1].

1.4.2 Academic Advising is Not Rocket Science

After observing the process of academic advising for over twenty years, Woolston the-
orized that the problem with advising was not an information organization problem, but
rather one of interpersonal relationships. “Engineering is a kingdom of facts, not opinions
he stated.

Presented are several cases where Engineering advisors perceived themselves as doing

an excellent job through flow charts and comprehensive websites, yet students still were

16



critical of the process. Therefore, he hypothesized that what students really want are

opinions and not the “magical combination of courses to complete their degree [14].

1.4.3 Evolution of Academic Advising

The Department of Electrical and Computer Engineering at Kansas State University
wanted to adjust its advising process in 1992. They wanted to account for the students that
needed extensive advising and also the students who needed a prerequisite check.

They formed a committee to redefine their process. That committee developed flow
charts of prerequisites, letters and postcards to inform students of the process, sign up
sheets, and student counseling forms. Also, an academic progress committee was formed to
assist students who were not making satisfactory progress towards graduation. This new
committee included more than one faculty member who sat down with a student for a short,
more formal discussion of their academic situation.

It was found that students were pleased with a flexible advising process that allowed
them to spend as little or as much time as they wanted on the process. Faculty also
approved as it greatly decreased their time commitment. It was also stated that a database
was planned to further assist the prerequisite checks, allowing automation of that process

instead of the existing system of underlining and circling [6].
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CHAPTER 2

THE PROGRAM

2.1 A Problem and a Solution

In a perfect world, there would be one advisor for every student at every collegiate
campus all across the globe. One advisor to ensure that each student not only made
satisfactory progress towards graduation, but tailor made the students academic schedules
to best suit the student.

But we do not live in a perfect world. We live in a world where the students vastly
outnumber the academic advisors. With such a disproportionate number, time is of the
essence. Advisors must find a way to determine each students perfect schedule for typically
hundreds of students.

Additionally, academic advising for an entire university often occurs in less than a
month. Therefore, most students must find time in the approximately twenty business days
to meet with their advisor, often being forced to meet with them before they are able to
register for classes.

This limits each student to five to ten minutes to determine the next six to eight months
of their academic career. And yet it often takes a student an entire afternoon to line up a
possible schedule.

It is not uncommon for student records to be kept in a different building than the
building within which a student will be advised in. Furthermore, it is often the student who
must retrieve their own records and present them to their advisor. As the student does not

hold a key to their own records, they must wait in line to have them located, trek across
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campus to their advisor where it is typical to wait in line again. This can become quite
frustrating.

But as technology becomes more prevalent and campuses become more wired, the
registration lines of not too long ago seem archaic. And yet, if it is possible to register
online and course information is already stored in a secure database, why is it that students
still must wait in line to be advised?

The Academic Virtual Advisor (AVA) was designed with this in mind. Intended as
a tool to alleviate the overcrowding of advisor offices, AVA can be used to supplement
existing advisors. By using existing databases that contain student information and allowing
advisors to create new databases stipulating available courses, course prerequisites and plan
of studies for their departments (potentially in a less hectic portion of their schedule), AVA
can be a surrogate advisor to most students.

AVA was also designed to leave the academic advisor in control of the advising process.
While it can be used alone to assist a student, the advisor may choose to approve each
potential schedule before a student registers. In the case of automatic approval, although
not intended, AVA could be used to serve as a temporary advisor if an institution is currently
lacking in human advisors.

However, it is the web-based aspect of AVA that will assist human advisors and students
the most. Since AVA is an online, database driven system, it is capable of supporting more
than one student advising session at a time. Furthermore, each student has the ability to be
advised where it is most convenient for them. By using the aforementioned existing student
information databases, AVA eliminates the wait time students incur to retrieve their records

and to be advised. Also, it eliminates the transit between record offices and advisor offices.
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Using AVA, a student can be advised in as little or as much time as they would like, but is
not forced to cancel their plans for an entire afternoon.

In short, AVA is a customizable solution to the ever-increasing advisor to student ratio.
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CHAPTER 3

IMPLEMENTATION

3.1 User Interface

3.1.1 Student Login

Before the decision was made to use the database to mock existing student record
databases, a student had to input their chosen major and the semester for which they
would like to be advised. With the additional use of the database, a student can now login

as if they were to log in to Auburn University’s OASIS system. This is shown in Figure 3.1.

Please select your curriculurmn:

|\wireless Engineering [+ |

Faculty/& dmindstrater Login

Figure 3.1: AVA Original Login Page
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Figure 3.2 shows the changes made to allow an easier full adaptation of the system in
the future. A system that takes advantage of input patterns students are already familiar

with will cause the student to spend less time learning the system.

Please log in:

Student TD- (399939938
Password: [*=]

FacultylA dministrator Login

Figure 3.2: Current AVA Login Page

3.1.2 Display Course Information

Initial plans for the course information interface were to closely mimic the forms given
to students and advisors in order to approve their schedule. This form involved dividing
the courses into a plan of study designating which courses were to be taken during which
semester. This page was originally laid out in simple HTML and the results are shown in
Figure 3.3.

However, with the addition of the PHP code needed to retrieve all the information
from a database, the “simple” HTML became more complex. An additional attribute in
the database to keep track of which column proved necessary to achieve the look of the
original page. Yet, even with the new attribute, the page never maintained the look of the

original HTML page or the plan of study form. Additionally, this new attribute could be
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Bachelor of Science in Computer Science Curriculum Checklist

Please check all courses you have completed or will have completed before the purposed schedule. If you have transfer credit, please checl the equivalent of that
credit.

Fresl Year
Fall Semester Spring Semester
[CIENGL 1110 English Composition T 3 [CIENGL 1120 English Composition IT 3
CIHIST Core History (pops up box if checked) E [CIHTST Core History (pops up box if checked) 3
CIATH 1610 Caloulus T 4 CIATH 1620 Calouluz T 4
Science Secuence I* (pops up drop down box of approved Science Secuence II¥* (pops up drop down box of approved
E : 4 O : 4
courses if checked) courses if checked)
CIEMGE. 1110 Introduction to Engineering 2 O|{DCOMP 1210 Fund als of Computing I 2
Sopl e Year
Fall Semester Spring Semester
CENGL 2200 World Literature T 3 OENGL 2210 World Literature T 3
[|Core Social Science Group 1{pops up box if checked) 3 [|Core Social Science Group 2{pops up box if checked) 3
COCORL 1000 or ROTC (pop up box) 3 CJELEC 2200 Digital Logic Circuits 2
[|Concentration (pops up text box if checked) 3 OpIATH 2660 Linear Algebra 3
MO COMP 2210 Fundamentals of Computing TT 3 | COMP 2710 Software Construction 3
Junior Year
Fall Semester Spring Semester
CJ|STAT 3600 Probability and Statistics [ 3 CJ[PHIL 1040 Business Ethics 3

Figure 3.3: Original AVA Student Information Confirmation Page

confusing to a potential administrator of the system as it would simply be used for design.
Therefore, the initial user interface was put aside and a new plan was formulated.

The second plan to display course information involved three columns, “previously
taken”, “available to take”, and “required, but not yet available to take”. Previously
taken courses were displayed with a marked checkbox to their left and are printed in black.
Available Courses were displayed with an unmarked checkbox and were printed in blue.
Unavailable courses were printed in grey. This is shown in Figure 3.4. The use of different
colored text would allow the user to further distinguish between the three columns.

After a design review, the confirmation page was again changed as shown in Figure 3.5.
This iteration presents the user with a more simplistic view of the information. The user

can click on a link that corresponds to the course information they would like to review.
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Student Confirmation

Jim Bob

Major: Computer Science

Please review the followng mformation. Ifit1s correct, chick "Get Adwised”

Courses you have already taken

Drefiz MNumber Title

v
]

'ENGL 1100
§F =vaL 1100

Courses available to take

Prefix  Mumber Title Hours

Science
Sequence 2

English

. ENGL 1120 Composition 3

o
Core History
5 ]

Courses necessary for degree but cw

Recommended Fecommended Prefiz  Mumber Title Hours o
T Tear Te
=448
compaglg SO 5
SRiEE Vearl Construction
Principles of
] COMP 3220 Programming 3 F:
Spring Year 1 Languages
Commputer
5 Orgameation
Spring Tear 1 2
COMP 3350

and E] F:

Figure 3.4: 2nd Iteration of AVA Student Information Confirmation Page

Each link directs the browser to open a new, smaller window with just that information as

shown in Figure 3.6. Also, the links are color coded. The link for courses taken is shown in

black. The link for available courses is shown in green, to mimic the “go” aspect of a traffic

light while the link for unavailable courses is shown in red. This method also allows the

user the ability to access the information as they review their proposed schedules if they

choose.

3.1.3 Advised Schedule

The proposed schedule page was designed to look similar to the existing scheduling

documents found in the Computer Science and Software Engineering Department at Auburn

University. Every other line of the proposed schedules has a gray background, as shown in

Figure 3.7.
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Student Confirmation

Jim Boh
Major: Computer Science

Please review the following information. Ifit is correct, choose the semester you would like to be adwised for and click "Get Advised"

See courses you have completed

See courses you have ¢ Ieted all prerequisites for
See courses you have not leted prerecuites for
Please choose the semester you wish to be advised fer. | Fall o

Please choose the year you wish to be advised for. | 2007 ¥ |

GetAdvised

Figure 3.5: Current AVA Student Information Confirmation Page

COMPLETED COURSES

Prefix Number Title Hours
Zcience Sequence 1 4
ENGL 1100 Englsh Composition I ]
ENGE 1110 Introduction to Engmeering 2
HIZT Core History 1 ]
MATH 1610 Engmeering Calculus 4
COME 1210 Fundamentals of ComputingI 3

Done

Figure 3.6: AVA Student Courses Page
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Adyvised Schedules

Case Based Reasoning Schedule Other Available Courses

‘Preﬁx ‘Numhar|Cnurse Title Hours t&ﬁﬁ}: @I@kﬁwf( k:\fﬂtiﬁ‘ﬂ:iﬁ%
[ENGL [2200  [Word Literature I | LCOMMWDDDPubhESpeakmg v

‘ |Concentranon

B
3
o] [Etective 2
4
3
1

[Science Sequence 2

[ENGL (1120 [English Composition IT
Tetal Credit

>

Plan of Study Based Schedule Human Advisor Schedule

Prefix |[Number|Course Title [Hours | [Prefix Number|[Course Title [Hours

Scicnce Sequence 2 [ )
ENGL 1120 |English Composition TT
[MATH [Engineering Calculus IT

(0O ER e

=

3

Total Credit

Figure 3.7: AVA Student Scheduling Page

Two schedules are displayed: one using case based reasoning and one that maps the
student’s taken courses to the plan of study and retrieves the next five courses in the list.
Each schedule contains five courses based on the principle that most courses are given three
credit hours and a “full” course load is considered to be fifteen hours.

To the right of the case based schedule is a drop down list of all remaining courses
(based upon the plan of study schedule) for which that the student qualifies. This is to
assist with a possible third schedule of the student’s creation. To the right of the plan of

study based schedule is an open schedule for either a human advisor or the student to create

the third option.
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3.2 Backend Database

In order to implement an advising program, it was actually necessary to maintain a
dual purpose database. The database must serve as a system to store student information,
a purpose filled at Auburn by the OASIS system, and as a system to record information
about major requirements. The student information portion was filled with dummy data
whereas the course information database uses the courses and requirements to earn a de-
gree in Computer Science from Auburn University. The ER diagram shown in Figure 3.8
displays the database’s relationships. The schema for the database, Figure 3.9, expresses

the attributes used for each table.

1
Studen_Courses u Students
it
1
1
] i
it
PlanOfStudy

Figure 3.8: Backend Database ER Diagram

The ER diagram presents an interesting relationship, that of the Courses Table and
the PreRegs table. When you look at the schema for the database, you see that the only
data stored in Prereqs is the ID of the course and the ID of its prerequisite. One course
may have many prerequisites and one prerequisite may be needed to take many courses.

With this logic, Prereqgs is actually the relationship between the Courses table and a second
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Student Student Courses Courses

gleb allly globallD CourselD

password coursel D) Prefiz

Sol year Mumber

Fin tertn Title

Major grade Hours

Mlinor

FirstHame

LastMame

gradate

gradGPA

prereqs PlanofStudy Majors

CourselD Wajor Degree

prereqlD Course D) TotalHours
Term College
Classification Department
Type

Figure 3.9: Backend Database Schema

instance of the Courses table, as a prerequisite is defined as a course which must be taken
before other courses can be taken.

The backend database combined with PHP actually does most of the work for the
program. Once the student’s identity is verified with a query to the database, the system
executes three queries to determine the nature of that student’s plan of study. Figure 3.10
shows the query necessary to locate which courses the student has already taken. Figures
3.11 and 3.12 display the courses that have not been taken. Figure 3.11’s query handles the
courses that the student is able to sign up for while Figure 3.12’s query yields what courses
the student has yet to qualify for, with respect to prerequisites. Both of the queries relating
to untaken courses contain three subqueries, including the subquery to determine what the

student has already taken in both cases.
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SELECT Cprefiz, Croumber, Ctitle, Chours, p.classification, p.tertn
FEOM student courses 3 C, PlanOf=tudy p, students 5, Courses
WHEERE Cooursell =5 C courselD

AND CcourselD = p course] D

AND 5 globalll) =5 CgleballD

AND 338N ="15833N."

DOEDEE BY p .classification, pterm, C prefiz, C number,

Figure 3.10: Completed Courses Query

SELECT DISTIMCT c.prefix, c.number, c.title, c.hours, p.classification, p.term
FROM student_courses s_c, PlanOfStudy p, students s, Courses c

WHERE c.courselD = p.courselD

AND =.major = p.major

AND g 58n="535N"

AND {

c.courselD

M

SELECT DISTIMCT pr.courselD

FROM student_courses sc, students s, prereqs pr
WHERE sc.globallD = s.globallD

AND ggn = "555N."

AND pr.prereglD = sc.courselD

)
OR c.courselD NOT
M {

SELECT DISTIMCT courselD
FROM preregs
)

)
AMD cocourselD NOT

I

SELECT DISTINCT =c.courselD
FROM student_courses sc, students s
WHERE sc.globallD = s.globallD

AND ggn = "5535N ™

ORDER BY p.classification, p.term, c.prefix, c.number

Figure 3.11: Available Courses Query
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SELECT DISTINGCT c.prefix, c.number, c title, c.hours, p.classification, p.term
FROM student_courses s_c, PlanOfsStudy p, students s, Courses ¢

WHERE c.courselD = p.courselD

AMD g .major = p.major

AND g g8n = "F55M."

AND
c.courselD
I

SELECT DISTINGT courselD
FROM preregs

)

AMD cocourselD NOT
I

SELECT DISTINGT pr.courselD

FROM student_courses sc, students s, prereqs pr
WHERE sc.globallD = s.globallD

AMND szn = " F35H."

AMD pr.prereqlD = sc.courselD

AMND c.courselD NOT

M [

SELECT DISTINCT sc.courselD
FROM student_courses sc, students s
WHERE sc.globallD = s.globallD

AMND gzn = " F35H."

ORDER BY p.classification, p.term, c.prefix, c.number

Figure 3.12: Unavailable Courses Query
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Once the student proceeds to the next step, only the query yielding the currently
untaken, but available courses will be needed. It, along with the query in Figure 3.13, is
used by the computer to determine which courses should be taken, forming the two possible
schedules. The unused results from this query are listed in order to browse for the student

to make their own schedule.

3.3 Schedule Creation

3.3.1 Case Based Reasoning

AVA uses Case Based Reasoning (CBR) to create one of the proposed schedules. As
AVA was built with a database designed to simulate a real database of student records,
fictitious data was created and inserted to provide cases. These fake records are full records
of what classes the student took, when, and what grades they earned in that course. It also
stores when they graduated and their GPA upon graduation, if appropriate.

After the student logs in, the system retrieves their completed courses, the grades
they received, and when they completed the courses. It then matches, based on time and
grade earned, those courses to another full record of a graduated student. Using the most
accurate match, the student is then advised to take the courses that the matched case took
to complete the curriculum.

These recommendations are checked to make sure the student has not already taken
them. If so, they are no longer included in the possible schedule. This may leave the
proposed schedule with fewer courses than needed to maintain a full load. In this case, the
schedule is completed using the next courses in the chain made up by the plan of study.

The query for the CBR schedule is shown in Figure 3.13.
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SELECT sc2 globallD, count( sc2 courselD )
FEOM student courses scl, student courses sc2, students s, students 2
WHERE s.5sn=""§351M."

AND s globallD = scl. globalll

ABD scl courselD = sc2 coursel D

AN scl year = sc year

AN sclterm = sc2 term

AND scl grade = sc2. grade

AND sc2 globallD = 52 globallD

AND 52 gradDate I3 HOT NTULL

GEOTIP BY zc2 globallD

OEDEE BY 2,

Figure 3.13: Case Based Query
3.3.2 Plan of Study Schedule

A plan of study can be thought of as a roadmap to graduation. In this situation, the
students completed courses are considered nodes along that path. The completion of a node
opens up other nodes as possible options (by completing prerequisites).

In the plan of study based schedule, the student’s completed courses are compared to a
listing of prerequisites. The courses that have their prerequisites met are listed in order of
semester and year the plan of study advises them to be taken minus the courses that have
already been taken.

The schedule is then formed by choosing the first five courses from this list. The query
for the plan of study based schedule is shown in Figure 3.11, it is the same query used to

determine available courses during the information confirmation step.
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CHAPTER 4

USABILITY STUDY

4.1 Materials

A study was conducted at Auburn University in the Human Centered Computing
Lab. Participants sat at the same desk and used the same computer, an IBM CPU with
Microsoft Windows XP. The computer operated with a Dell monitor, IBM mouse, and an

IBM standard keyboard. The system was run using Mozilla Firefox version 1.3.0.10.

4.2 Participants and Procedure

Twenty-Five college level students participated in the study. All participants had the

following controls applied:

1. they sat in the same chair

2. they completed the same tasks in order

3. they sat in the same room along with the researcher

4. all participants were told not to discuss the study with anyone thus eliminating a

disparity in knowledge of the experiment.

A total of ten fake students were created within the database. Three of these were
given complete records including a graduation date and a GPA at graduation and the other

seven were created with partial records to use within the usability study. Each of the
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participants was instructed to choose one of these six fake records to use as if they were
their own records.

Each participant then logged into the system as described above, was shown the pre-
viously mentioned fake records to review as they saw fit, and then proceeded to be advised
for the next semester’s schedule.

After each subject finished being advised by the system, they were given a question-
naire, found in APPENDIX D, containing thirty-two questions for which to rate its useful-

ness and appeal.

4.3 Data Collection Method

The questionnaire, given as a post-questionnaire, gathered information about the par-
ticipant and about their experience with AVA. It contained thirty-two questions including
multiple choice questions (used to gather information about the user) and bi-polar rating
scales (used to ascertain the user’s satisfaction with the system). Details of the questionnaire

can be found in APPENDIX D.

4.4 Results and Discussion

This section describes the quantitative data gathered from the questionnaires concern-

ing participant background and their responses to the system.
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4.4.1 Participant background

As shown in Figure 4.1, the study contained 8.33% females and 91.67% males. 95.83%
stated that English was their native language and 4.17% stated that it was not. All partici-
pants were enrolled in ENGR 1110: Introduction to Software Engineering in the Computer
Science and Software Engineering Department at Auburn University; therefore, a general

comfort with computers could be inferred.

Male| 91.7 %
Female| 8.33 %
English - 2nd Language| 4.17 %

Figure 4.1: Participant Background

4.4.2 User Satisfaction

The questionnaire allowed users to rate their experience using a 10-point bi-polar scale.
For most questions, a higher value dictates a more positive experience and a lower score
implies a more negative experience. However, one question did not exhibit this pattern:
ease of operation depends on your level of experience. For this question, the inverse of the
typical pattern is exhibited in that a higher value presents a more negative experience.
The charts containing frequencies for all questions concerning user satisfaction found on
the survey can be located in APPENDIX A. The tables with displaying the mean, median,
maximum, minimum, and standard deviation of each question’s responses can be found in
APPENDIX B.

The most important aspect to investigate was whether or not students would be willing

to use a system such as AVA in the future. Figure A.28 shows that over 70% ranked this
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with a 7 or higher. Those that ranked its possible future use with a 9 also ranked its
straightforwardness, speed, and ease of task completion with an 8 or higher.

It is possible to conclude that this is reasonable as the students most likely to use a
virtual advisor might be disenfranchised with the current process’s time consuming nature.

Participants that ranked possible reuse with an 8 ranked understandable prompts and
easy of getting started with an 8 or higher.

The next aspect to investigate was the user satisfaction with the two prepared schedules.
75% of participants ranked the approval of the prepared schedules with a 7 or higher, shown
in Figure A.29. However, nothing else can be concluded by casual observation.

An interesting observation is that participants that ranked the system overall won-
derfulness with an 8 or higher, also ranked their overall satisfaction with the system with
an 8 or higher. This could mean that this subset of participants equates wonderful with
satisfactory.

The final question on the questionnaire was open-ended such that participants can re-
mark on the things they felt were important, but weren’t covered by the questionnaire. Of
the twenty-four participants, fourteen took advantage of this opportunity. One participant
stated that he/she would ”prefer experienced professional flexible counselors to rigid pro-
grammed algorithms.” This response further supports the theory that while most students
might find an online advising system ”extremely helpful”, as two participants stated, not
all students would.

Other comments included ”easy to use”, stated by three participants, ”well organized”,
again by three participants, "to the point”, by two, "easy to understand”, and ”would

recommend using”. Also, one student, with no knowledge of the reasoning behind the
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program’s login features, as stated in Section 3.1, responded that he/she would also like to
use it to enroll. This possibility will be further discussed in Section 7.

Another interesting set of comments was related to the “links” used to call the JavaScript
to display course information confirmation. Three participants remarked that it was dif-
ficult for them to understand that they could click on them because the cursor did not
change, indicating a link. One student even went so far as to suggest that it appeared more

like a database function than a link.
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For the purpose of this section, the phrase “CBR failed” is to imply that CBR con-

tributed nothing to the CBR based schedule and needed the plan of study based schedule

to fill in gaps.

While impossible to tell if one schedule is truly better than the other, it is possible to
determine their similarities, faults relating to each other, and the causes of such behavior.
For instance, in all but one scheduling session involving a study with a semester or less of

coursework, CBR failed. It failed a total of three times and needed to fill two to three gaps

CHAPTER 5

in its schedule four times, as shown in Figure 5.1.

SCHEDULE COMPARISON

Ztudent | Number of courses Mumber of Mumber of Match to Plan of
completed courses CBER courses CBR study Based (In
got Meeded pErCEntages)
A 0 0 3 100
E o 0 5 100
Z D 0 5 100
D 5, 2 2 &l
E & 2 i &l
E 13 3 2 &l
3 17 & 2 100

Figure 5.1: Number of courses completed and amount of success of CBR for each student

However, as the student progressed through their studies (i.e. acquired more hours of
completed coursework), CBR had more success. In fact, the student with the most recorded
coursework, seventeen courses, had the greatest success. That student’s schedule needed to

fill only two gaps and yet still managed to be one hundred percent similar to the plan of

study based schedule.
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It is possible that this high similarity is due to the fact that as a student progresses,
there are naturally fewer courses left to take to complete their degree.
It is also possible that as more students “graduate”, creating more completed records,

CBR will become more successful.
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CHAPTER 6

CONCLUSIONS

The main goal of this experiment was to observe the user experience to a virtual
counseling environment. At the end of the environment, data seems to support that such
a system would aid existing advising procedures. Emphasis should be placed on the word
“aid” as it was also shown that not every student would use such a system. However, based
on the percentage that ranked its possible reuse highly, such a system would lower the
amount of students necessary to have a scheduled advising session with an advisor. This
would decrease advisor workload along with allowing them more time to focus on students
with more difficult problems.

Furthermore, advising software that presents multiple options in course schedules seems
necessary. As the quality of the schedule cannot be measured and greatly depends upon
individual preferences along with course offerings, it is important to give a student more
than one option.

Therefore, AVA and possibly other advising systems used as a tool to assist advisors,
but not replace them, can be an effective solution for advising the ever-growing student

population.
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CHAPTER 7

FUTURE WORK

AVA was implemented such that it could be tested. However, in the future a fully
functioning version would be necessary. These additions would include an area that allows
faculty and staff to input current plans of study, course specifics, and student information.
Also, authorized users would need the ability to alter such information.

Also, for the purpose of testing, a dummy database of student information was used.
To be fully functioning as designed, AVA would need to be connected to the databases that
hold student records, as Oasis does at Auburn University. This would minimize the effort
placed on the advisors in the amount of data entry they would have to do.

While security seems like it would be an issue, it is important to remember that the
student login portion was meant to mimic existing registration software. If AVA were to be
fully implemented as intended, security measures for the login would not be necessary as
they would already exist in these systems.

Additionally, if AVA were to be running alongside that registration software and stu-
dents were allowed to register from within AVA (for instance, once you have finished the
three schedules, you could simply click one to register for), AVA would also need to be able
to update the student-courses table within the database. It would also be necessary to have
AVA handle conflicts of times within those schedules in order to register from within it.

However, if AVA is used to register for classes, or to go as far as determining course
conflicts, it would also be beneficial to add to the interview process, possibly using speech.

This could be as little as asking the user which section they would prefer, to hopefully
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allow for some conflict resolution, or as far as asking the user if they prefer morning or
afternoon classes, how they plan to travel between classes, which professor they prefer, how
long would they like to allow for lunch breaks, and how many days they would like to take
classes per week. This type of interview might even result in a more enjoyable semester for
the student as well as a higher attendance rate.

An easy feature to implement in the future would be a pop up box of information. By
putting a reference address in the database along with course information, a JavaScript pop
up could be implemented housing information on times, locations, professors, and even a
brief description of each course. This also requires more information being input into the
database.

Last, but certainly not least, voice identification would make this system really stand
out. If users were able to authenticate themselves by speaking it would allow the system
to skip a step in the advising process. It would also lend itself to a more familiar feel, as
it would appear the virtual advisor truly remembered the student without needing a login

and password to “remind” them.
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APPENDIX A

FREQUENCY OF RESPONSES

The following figures depict the frequency of responses for each question on the post-
questionnaire.

Satisfactory Results: Inadequately - Adequately

Il Level Count | Percentage

5
Y O] ] P

Figure A.1: Frequencies for question 3

Understandable Prompts: Never - Always

—_ Level Count | Percentage
W L t.j 2 {_’ _L.
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Figure A.2: Frequencies for question 4
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Expected Behavior: Never - Always
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el | Count | Percentage

1 4.17%
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Figure A.3: Frequencies for question 5

Overall: Terrible-Wonderful

8
L
b Level | Count Percentage
: 4 1 4.17%
: 3 3 12.5%
3 5 20.83%
1 T 10 41.67%
8 3 12.5%
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Figure A.4: Frequencies for question 6.1

Overall: Frustrating - Satisfying

Level | Count | Percentage
3 4 16.67%
[ 2 §.33%

7 T 29.17%
8 8 33.33%
9 3 12.5%

Figure A.5: Frequencies for question 6.2
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Overall: Dull - Stimulating
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Figure A.6: Frequencies for question 6.3

Owverall: Difficult - Easy
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Figure A.7: Frequencies for question 6.4

Overall: Rigid - Flexible
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Figure A.8: Frequencies for question 6.5
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Task Completition: Never - Always

Count | Percentage
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Figure A.9: Frequencies for question 8

Getting Started: Difficult - Easy
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Figure A.10: Frequencies for question 9.1

Time to learn: Slow - Fast

N Level Count | Percentage
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Figure A.11: Frequencies for question 9.1.1
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New Feature Discovery: Difficult - Easy

7+

64

Level | Count | Percentage
5 3 2 8.33%
4 1 4.17%
3 4 16.67%
o 2 §.33%
7 4 16.67%
b 7 20.17%
9 4 16.67%

Figure A.12: Frequencies for question 9.2

Straightforwardness - Never - Always

Level | Count | Percentage
5 2 §.33%
o 2 §.33%

7 4 16.67%
b 7 29.17%
9 9 37.5%

Figure A.13: Frequencies for question 9.3

Number of steps: Too Many - Just Right
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Figure A.14: Frequencies for question 9.3.1
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Logical Steps: Never - Always
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Figure A.15: Frequencies for question 9.3.2

Feedback: Unclear - Clear
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Figure A.16: Frequencies for question 9.4

Reliability: Never - Always
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Figure A.17: Frequencies for question 10.1
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Correcting Mistakes: Difficult - Easy

51 Level | Count | Percentage
49 7 i1 5 1
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Figure A.18: Frequencies for question 10.2

Undo Ability: Inadequate - Adequate

Level Count Percentage
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Figure A.19: Frequencies for question 10.3

Experience Necessary: Never - Always

Level Count Percentage
1 1 4.17%
3 3j :
4 4
3 2
] 4
7 i

Figure A.20: Frequencies for question 10.4
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Accessing Help: Difficult - Easy

. ==
N — | Level | Count | Percentage
2 1
L - | | 3 1
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Figure A.21: Frequencies for question 11.1

Amount of Help: Inadequate - Adequate
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Figure A.22: Frequencies for question 11.1.1

Help Definitions: Inadequately - Adequately
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Figure A.23: Frequencies for question 11.1.2

53




Speed: Unacceptable - Acceptable
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Figure A.24: Frequencies for question 12.1

Complete Information: Never - Always

[LE -
2
ad
Level Count
i 1 1
n] 3 3
— 4 1
3
G 5
+ T 2
a - 8 10
9 2
2
. - ||
o e

Figure A.25: Frequencies for question 12.2

Concise Information: Never - Always
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Figure A.26: Frequencies for question 12.2.1
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Tasks can be completed: With Difficulty - Easily

Level Count | Percentage
4 1 4.17%
5 1
6 3
T 4
] 9

Figure A.27: Frequencies for question 12.3

Likely to use a similar system: Unlikely - Likely

Level Count
1 1
4 3
3 2
[ 1
7 1
8 el

Figure A.28: Frequencies for question 13

Satisfied by schedule choices: Not at all - Very

B

Level

Count
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4.17%

Figure A.29: Frequencies for question 14

55




APPENDIX B
STATISTICS OF RESPONSES

The following tables depict the mean, median, maximum, minimum and standard
deviation of responses to the questions in the post-questionnaire.

Figure B.1: Statistics for question 3

U1| 0|00

Figure B.2: Statistics for question 4

Expected Behavior: never - always

Figure B.3: Statistics for question 5
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Bi-polar Scale ; mean| median| standard deviation| max | min
[ 6.7 7 1.2 9 4
7.2 7 1.3 9 5
5.1 5 1.7 8 d
7.9 8 1.3 9 5
6.4 7 2.1 9 1
Figure B.4: Statistics for question 6
Task Completion: never - always
Figure B.5: Statistics for question 8
Bi-polar Scale mean| median| standard deviation| max | min
g lt-easy | 8 8.5 1.3 9 5
7:25 8 1.8 9 4
6.8 Fi 1.8 9 3
7.8 8 i.3 9 5
7.39 7.5 1,58 9 3
75 8 1.56 9 4
6.4 7 2.3 9 2
Figure B.6: Statistics for question 9
Bi-polar Scale mean| median| standard deviation| max | min
7251 ' 75 1.39 9 4
6.86 7. 1.78 9 3
6.77 7 2.05 9 1
5171 5:5 1.93 8 1
Figure B.7: Statistics for question 10
Bi-polar Scale ; |mean| median| standard deviation| max | min
7 2.04 9 2
6 1.96 9 3
7 1.88 9 2
Figure B.8: Statistics for question 11
Bi-polar Scale mean| median| standard deviation| max | min
8 8 0.78 9 7
6.5 Z5 2:19 9 1
291 7.5 1.76 9 3
7.54 8 135 9 4

Figure B.9: Statistics for question 12
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Likely to use a similar system? Unlikely - likel

Figure B.10: Statistics for question 13

Satisfied with choices: not at all - very

Figure B.11: Statistics for question 14
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ArPENDIX C
INFORMATION SHEET

AVA Study Directions:

1) Go to the site:
http://www.auburn.edu/~noblek/thesis/ava
2) Enter in one of the following SSNs (without
dashes):

123-45-6789

111-11-1111

555-55-5555

300-00-0000

101-01-0101

202-02-0202

151-51-5151
3) For any of the SSNis listed, the password is
“secret”, enter it and continue to the next page
4) Review this page, as directed, click on any of
the links you wish, then choose to be advised for
Fall 2007, and continue to the next page.
5) Review this page, close the browser window,
and then fill out the questionnaire.

Thank you for your time.
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APPENDIX D
PoST-QUESTIONNAIRE

Please try to answer the following questions. Please check one answer for each question.

1.

What is your gender?

(1) Female (2) Male

Is English your native language or your second language?

(1) Native language (2) Second language

To what extent were your query results presented to your satisfaction?

Inadequately: 1 2 3 4 56 7 8 9 :Adequately NA

To what extent did you know what to say in response to the system’s prompts?

Never: 1234567 89 :Always NA

To what extent did the system behave the way you expected?

Never: 1234567 89 :Always NA
Which most appropriately reflect your impression of using this system as a
whole?

Overall reactions to the system:

6.1 Terrible: 1 2 3456 7 8 9 :Wonderful NA

6.2  Frustrating: 1 2 3 45 6 7 8 9 : Satisfying NA

63 Dull: 1234567 89 :Stimulating NA
6.4  Difficult: 1 23 4567 8 9 :Easy NA
6.5 Rigid: 1234567 89 :Flexible NA
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8. Did you complete the task and get the information you needed?

Never: 1 23456 7 89 :Always

9. Which most appropriately reflect your impressions of using this system'
Getting Started
9.1  Difficult: 1 234567 89 :Easy NA
Time to learn to use the system
911 Slow: 123456789 Fast NA
Discovering new features
9.2  Difficult: 1234567 89 :Easy NA

Tasks can be performed in a straight-forward manner

93 Never: 1 23456789 :Always NA
Number of steps per task
93.1 TooMany: 1 234567 8 9 :Justright NA

Steps to complete the task follow a logical sequence
932 Never: 1 2345678 9 :Always NA
Feedback on the completion of the steps

94 Unclear: 1 234567 8 9 :Clear NA

10. Which most appropriately reflect your impressions of using this system
The system is reliable
10.1 Never: 1 23456 7 89 :Always NA
Correcting your mistakes

102  Diffienlt- 1 234 5 A6 7 R 9 -Fagv NA
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Ability to undo operations
10.3 Inadequate: 1 2 3 4 5 6 7 8 9 :Adequate NA
Ease of operation depends on your level of experience

104 Never: 1 23456 789 :Always NA

11. Which most appropriately reflect your impressions of using this system?
Accessing help messages
11.1  Difficult: 1 23 456 7 8 9 :Easy NA
Amount of help given
11.1.1 Inadequate: 1 2 3 4 5 6 7 8 9 :Adequate NA
Help defines specific aspects of the system

11.1.2 Inadequately: 1 2 3 4 5 6 7 8 9 :Adequately NA

12. Which most appropriately reflect your impressions of using this system?
The speed of presentation was
12.1  Unacceptable: 1 2 3 4 56 7 8 9 :Acceptable NA

Information for specific aspects of the system were complete and
informative

122 Never: 1 23456 7 8 9 :Always NA
Information was concise and to the point

122.1 Never: 1 23 456 7 8 9 :Always NA
Tasks can be completed

173 With Diffienltv- 1 2 34 5 6 7 8 9 -Fasilv NA
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13. After using this system, how likely are you to use it or a similar system again?
13.1  Unlikely: 1 2 3 4 5 6 7 8 9 :Likely NA
14. To what extent would you be satisfied by the schedule choices the system gave

you?
Notatall 1 2 3 4 5 6 7 8 9 Very

21. Please provide any additional comments that you have about the system:

Note: After the experiment, please don’t mention this experiment to any other students who will do thi
experiment later!

Thank vou verv much!
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