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PANEL DISCUSSON
1. INTRODUCTION

Volume | of the Computing Curricula 2001 (CC-2001) document contains a set
of curricular recommendations for undergraduate computer science programs.  The
document presents a computer science body of knowledge and identifies a list of core
units within each body of knowledge that are recommended as a required component
of the computer science curriculum.  While some of these core units span hours that
warrant or are equivalent to a full course, the core units for other areas are less than a
full course.

While some colleges have the privilege of being able to offer and in some
cases require a full course in each of the body of knowledge areas presented, many
colleges with smaler programs are not able to do so. This could be due to an dready
overcrowded curriculum or lack of faculty with expertise in these areas. The intent of
this pand is to present ways to cover these core topic requirements in the curriculum
in the case when a required full course in the knowledge area is not possible at a given
inditution.  Areas covered in this pand ae intdligent sysems, humancomputer
interaction, socid and professond issues, and gragphics and visud computing.
Feculty can then talor these suggestions and experiences as they see fit in thar
curriculum to meet ther curricular needs. In addition, it is dso our god to engage the
audience with smilar idess that they have implemented.

2. POSITION STATEMENTS

2.1 Intelligent Systems
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Computing Curricula 2001 (CC-2001) recommends ten core hours in the area
of Inteligent Systems (1S). The core topics as stated in CC-2001 are (1) fundamental
issues in intdligent systems, (2) search and condraint satisfaction, and (3) knowledge
representation and reasoning.

While some colleges have the capability to offer and in some cases require a
ful course in Arificdd Intdligenceinteligent Sysems that covers dl  these
recommended IS units many smdler programs in mogtly teaching-oriented liberd arts
colleges are not able to do so and may have to ded with a condensed curriculum
modd.

These pandigs will discuss how these IS core units of CC-2001 can be
integrated into the curriculum through the traditiond core courses on discrete
mathematics, data Structures, and agorithms. For example, when breadth-first search,
depth-first search, and Dijksira’s dgorithms are covered in a Data Structures course,
they are usudly presented as dgorithms on explicitly specified graphs or trees that are
dored in memory. Such a discusson of searching smdl graphs in these courses can
be extended to include the type of problems encountered in Al where these search
agorithms gpply to very large and in some cases infinite graphs or trees tha are only
implicitly defined.  This will dlow for the treatment of search dgorithms in an Al
SHting.

Queues, stacks, and priority queues can be gpplied to node expansion within a
generd search dgorithm, yidding breadth-first, depth-firdt, and uniform-cost search
respectively. Breadth-first, depth-fird, and iterative-deepening search provide
excdlent complexity andyds exercises and a compdling illugration of the at of
trading off between time efficency, space efficdency, and qudity of solution. The
introduction of a heurigtic function leads to draghtforward extendons of these
agorithms to severa informed search dgorithms (e.g. greedy, A*, IDA* searches and
weighted variants), making possble richer discusson of dgorithm  trade-offs
concerning cost-versus- benefit of heurigtic function computation.

Machine learning dgorithms aso provide good examples of heuridic
gpproximation agorithms.  We will extend this discusson to present examples of how
meachine learning concepts can be integrated into the curriculum through programming
projects in the introductory computer science courses. We will report on a project in
progress & the Universty of Centrd Forida that involves the integration of machine
learning into the curriculum. The project is funded by an NSF CRCD grant™.

2.2 Human Computer Interaction (HCI)?
Danid D. McCracken, City College of New Y ork
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Human-Computer Interaction (HCI) can be the badsis for a 10-course BS or MS
program, one undergraduate course, 10% of a capstone senior project, or a week in
software engineering. AT CCNY | teach a 3 semeder-hour eective course cdled
Web Ste Design, which conssts of an 8-week HCI core plus sdected additiona
materia on color, typography, accessbility, and globalization.

The core of HCl means bringing red users into every stage of development: at
the beginning, a the prototype, and before release. The god is to avoid the #1
complaint of Web users: “I can't find what I'm looking for!” There is a teachable body
of knowledge on how to design Web sites that work.

HCI is not just making pretty Web pages. | know a universty Web ste thet is
grgphicaly stunning—but | cannot find the address of the school, it takes work to
discover the tuition, and the search engine has never heard of my friend who is past
chair of philosophy. If the developers were forced to St in a usability lab and weatch a
successon of inteligent, Web-literate people try to find the address of the school and
fal, they would dink out a back door and go learn how to bring the user into the
navigationa design process.

Computing Curricula includes 8 core hours of HCI. Although it is desrable to
cover the materid in a full course, many schools may find it difficult to introduce a
complete new course, even as an dective. | will present various ways of integrating
HCl into the curriculum including a unit in software engineering and integrating HCI
into a senior capstone course.

2.3 Social and Professional |ssues®
Laurie King, College of the Holy Cross

Computing Curricula 2001 enumerates 17 core hours of socid and professona
Issues that should be included in a computer science mgor. The two gpproaches for
including this materid are to devote an entire course to the maerid or to include
modules in many different courses. As the notes in the Computing Curricula 2001
indicate, the module "drategy sometimes fails to have the desred effect” and therefore
socid, ethicd and professona issues are relegated to last minute, low priority
coverage. Although many faculty believe people who make technica decisons must
be educated to make good ethica decisons, faculty lack ready access to materias that
both highlight ethical issues and have technicd merit. The NSF CCLI-DUE-9952841
Doing On/off-Line Computer Ethics (DOLCE) grant fills this need with web-based
materids for teaching computer ethics to undergraduate computer science mgors.
The maerids are integrated with the third edition of Computer Ethics, by Deborah
Johnson.  The materids, spanning al undergraduate levels, are designed for classes or
modules that are online or face-to-face. The materids emphasize computer ethics
theory and andyticd <kills, societd issues in computing and telecommunication, and
professond ethics These materids do not duplicate existing materias, but do, with
permisson, link to exiding maerids.  This pandig will provide an overview of the
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kinds of software tools, rubrics, assgnments and classoom activities avalable from
DOLCE, and discuss one or two specific examplesin grester detail.

2.4 Graphics and Visualization
Dennis Bowvier, Saint Louis Universty

Computing Curricula 2001 recommends only 3 hours of core topics in the area
of Graphics and Visuad Computing (GV) for the computer science magor. Three
lecture hours of topics hardly justify a computer graphics course, however, the GV
core topics, as well as severa eective GV topics, are easly incorporated into a variety
of lower-level courses beginning with CS1. The use of gragphics topics can range from
minor tangents in a course, such as usng a 2D aray to represent an image, to being a
centrd part of the course, such as using the 3D graphics applications to demonstrate
programming principles. Computer grgphics topics are easly integrated into data
structure and other courses.

An added benefit of the integrated approach to graphics is an increased leve of
interest for beginning programmers. This pandist will present a variety of ways to
integrate GV topics into otherwise traditional undergraduate courses.

PRESENTERS BACKGROUNDS

Ingrid RusHl is a Professor of Computer Science at the University of Hartford. She
is Immediate Past President of the Consortium for Computing Sciencesin Colleges
(CCSC). Her research interests are in artificia intelligence, web technologies and
programming, and computer science education. She chaired the Intdligent Systems
focus group of the IEEE-CS/ACM task force on Computing Curricula 2001 and
served as amember of the focus group on the “Computing Core’.

Michadl Georgiopoulos is a Professor of Electricd Engineering a the Universty of
Centrd Florida. His research interests are in neura networks and pattern recognition.
He is a co-Pl on the NSF CRCD grant, Combined Research and Curriculum
Devedopment in Machine Learning.

Jose Castro is as a Vidting Lecturer a the University of Centrd Horida where he is
pursuing a Ph.D. in Computer Engineering. His research intereds are in ART-like
neurd networks, pardld agorithms, and data mining.

Todd Néeler is an Assigtant Professor of Computer Science at Gettysburg College. His
research interests include the extenson of Al search dgorithms to continuous and
hybrid dynamica systems, reinforcement learning, and globa optimization. He has a
Ph.D. in Computer Science from Stanford Universty with a didinction in teaching.
He received the Stanford George E. Forsythe Memoria Award in 1999 for excellence
in teaching, and the Stanford Lieberman Felowship in 1998 for excdlent teaching
potentid. He was named a Corndl Maerill Presdentid Scholar in 1993

Dan McCracken is Professor of Computer Science at City College of New York, the
author of 20+ textbooks, and a past president of ACM. He was the 1992 recipient of

4




the ACM SIGCSE Awad for Outstanding Contributions to Computer Science
Education. His latest book is User-Centered Web Ste Development: A Human-
Computer Interaction Approach, written with Rosalee Wolfe of DePaul Universty.

Laurie King is an Assstant Professor of Computer Science at the College of the Holy
Cross in Worcester, MA. Her research interests include computer science educetion,
programming languages, hardware/software co-design and ethics. She has a Ph.D. in
computer science from the College of William and May in Virginia She is a co-Pl
on the NSF CCLI-DUE-9952841 DOL CE grant.

Dennis Bowigr is an Asssant Professor of Computer Science a Saint Louis
Universty. His research interests include computer graphics, visudization, novice
programmers, and computer science education. Dennis earned a Ph.D. of Computer
Enginearing from the Universty of Louisana & Lafayette and is a member of ACM,
ACM SIGGRAPH, ACM SIGCSE, and ACM SIGCHI.




