L)

Check for

updates

CYBERPROF

AN INTELLIGENT HUMAN-COMPUTER INTERFACE FOR
ASYNCHRONOUS WIDE AREA TRAINING AND TEACHING

Alfred Hubler, Andrew M. Assad

Abstract
We introduce CyberProf, a robust software package which utilizes the full capabilities of a World Wide
Web server as an intelligent human-computer interface for grading, creating, and presenting educa-
tional course materials. Students can solve course problems presented with text, graphics, animations,
and sound on the Web and can receive instant feedback from a sophisticated grading package which
makes use of the latest complex systems data analysis tools to handle ambiguous input in an intelligent
manner. Fully integrated lecture notes and help files are hyperlinked to assist the student in solving an
exercise. Instructors can make use of built-in problem set and lecture notes editors to create an entire
online course customized for their needs. Early results of the system are promising. In the first university
course in which CyberProf was used, class attendance rates were significantly bigher, dropout rates
were lower, and grade distributions were higher when compared to figures from the same course in pre-

vious semesters. Keywords: CyberProf, educational complex systems, online course grading

Introduction

The Center for Complex Systems Research at the
Beckman Institute of the University of Illinois at
Urbana-Champaign has devoted much of its
research efforts over the past seven years to
developing tools for the analysis of complex data
using diverse methodologies such as simulated
annealing, neural networks, fuzzy logic, and
those found in the relatively new field of com-
plexity [1, 2, 3]. Now, with the emergence of the
Internet as a primary medium of electronic com-
munication and, in particular, the World Wide
Web as a globally recognized standard for the
rapid transfer of textual, graphical, and audio
information, a unique opportunity is afforded
software developers: the ability to combine the
latest in complex systems modeling with a dis-
tributed computing interface to create truly multi-
media educational software capable of handling
ambiguous human input and providing access to
the vast resources of the Web. CyberProf was
specifically designed to take full advantage of
this opportunity.
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CyberProf is an intelligent human-computer inter-
face for asynchronous wide area training and
teaching which is being developed at the Depart-
ment of Physics and the Center for Complex Sys-
tems Research at the Beckman Institute of the
University of Illinois at Urbana-Champaign. Inter-
ested persons are always welcome to visit the
CyberProf page on the World Wide Web at the
following URL:

http://www.ccsr.uiuc.edu/cyberprof-docs/
general/

The next section of this paper discusses the moti-
vation behind the development of CyberProf.
This is followed by a detailed description of the
features of the system with particular emphasis
placed on the grading module of the package.
The following entails a brief description of the
implementation details of the system, followed
by a discussion of preliminary results of Cyber-
Prof in terms of its impact on student perfor-
mance in the first classes to use it extensively.
Finally, future ehancements to the system are
proposed.

231


http://www.ccsr.uiuc.edu/cyberprof-docs/
http://crossmark.crossref.org/dialog/?doi=10.1145%2F3592626.3592644&domain=pdf&date_stamp=1995-12-11

Motivation

Previous online networked educational systems
developed at the University of Illinois such as
PLATO [4] and NovaNET [5] were partially suc-
cessful, but somewhat limited by the technolo-
gies and methods of their time. Students could
perform exercises online, receive instant feed-
back on their solutions, and have their grades
automatically recorded. However, these systems
were not capable of particularly sophisticated
handling of student input nor were they able to
take advantage of the enormous amount of infor-
mation available on the Web. Furthermore, it was
difficult to integrate lecture notes, labs, and
homework into a cohesive package.

Cyberprof was conceived with the notion of
addressing these shortcomings by synthesizing all
of the functionalities of the above systems with
the new technologies of the World Wide Web
and a much more robust student/computer inter-
face engine based on modeling the human-com-
puter interaction as a complex system. In recent
years several key paradigms have been devel-
oped in complex systems research, such as adap-
tation to the edge of chaos, the principle of the
dynamical key, the principle of least resistance,

neural nets, associative memories, etc. In the fall
of 1994, A. Hubler proposed to employ and test
these paradigms with the objective to make the
learning process more efficient; i.e., create an
intelligent learning environment for the student.

Features of CyberProf

Essentially, CyberProf acts as a Web interface
between four agents: the student, the instructor,
the World Wide Web, and an intelligent grading
engine based on complex systems methods. Fig-
ure 1, below, illustrates this paradigm.

Along the student/system interface, students can:

e Submit solutions to online homework and
quiz problems

e Receive immediate grading and obtain
detailed information on how or why their
solutions are incorrect from the complex sys-

tems engine

e Obtain appropriate hyperlinked references
to resources on the Web

e Communicate with the instructor via a Web
bulletin board

Figure 1: The CyberProf system
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Access a Web gradebook to monitor their
progress

Along the instructor/system interface, an instruc-
tor can:

Create problem sets with a Web problem set
editor

Utilize field specific tools for creating prob-
lems specific to his/her field

Create online lecture notes

Communicate with students via a Web bulle-
tin board

The following three sections list some of the

important general features, problem-set genera-
tion capabilities, and features of the grading

package of the system, respectively.

General Features

Students and instructors have fast and easy
access to the system using platform-indepen-
dent Web browsers available at no cost.

CyberProf, itself, is free.

Students are encouraged to make use of the
most recent technologies available on the
Web.

Integrated conferencing software helps the
student to communicate with network teach-
ing assistants and the instructor.

Integrated Web tools allow for interactive
drawing of pictures and creation of anima-
tions.

Problem Set Generation Features

Extensive use can be made of graphical
information and movies instead of text to
describe complex situations. Instead of unre-
alistic oversimplifications, we encourage the
instructor to use realistic, possibly quite
complicated situations in problem sets and
computer lessons. The complexity of the sit-
uation is communicated by images, movies,
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and sound. Written text is kept at a mini-
mum.

The instructor can match the educational
and social background of each individual
student with appropriate language and pre-
sentation in the problem sets and computer
lessons.

Problem sets can take full advantage of (i)
sound and other multimedia features of
PowerMacs and other PC level computers
and (i) high data-transfer rates on the Inter-
net.

Problem sets, help files for problem sets,
and lecture notes can be hyperlinked to
form a coherent package.

The source code of the problem sets is very
simple and can be generated by a lay per-
son. Complicated equations are typed in
LATEX notation and displayed on the Web
page.

Integrated conferencing software helps the
student to communicate with network teach-
ing assistants and the lecturer.

Features of the Grading Software

e Careful analysis of student answers based on

the most recent complex systems data-analy-
sis techniques (e.g., physical number theory,
fuzzy logic, associative memory) gives par-
tial credit when appropriate.

Careful study of the student answers: checks
for sign errors, unit errors, and numerical
errors are made. Specific hyperlinked help is
offered, based on the error analysis.

The time which the student takes to solve a
problem is monitored and displayed on the
student’s Web page and can be compared
with the “expected” time a student should
need to solve that type of problem on an
exam.
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