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Ithough biology courses introduce

the requisite life science concepts
to undergraduates, the curriculum and
pedagogies often fail to prepare stu-
dents to use what they have “learned”
to solve real problems (Stover 1998).
As a result, educarors and researchers
have called for reform in biology edu-
cation so students can become famil-
iar with the process of science, not just
its products (NSF 1996).

The biology curriculum must pro-
vide opportunities for students to ac-
cess, retrieve, and utilize biological in-
formation (Flynn 1998; Stover 1998;
Ercegovac 1997; Shotwell 1996; Eaton
1993) so they can connect their
knowledge to the biological issues they
face every day (White 1988). Inquiry
is not just useful in scholarship; ask-
ing questions and evaluating informa-
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tion are invaluable skills for daily de-
cision making (Ercegovac and
Yamasaki 1998).

The task of addressing the science
literacy issue by way of curricular re-
form rests largely on the shoulders of
two-year college faculty members. Ac-
cording to American Association of
Community College projections
(1998), the typical undergraduate tak-
ing biology within five years will be
over the age of 25, working, and en-
rolled in a two-year college. Therefore,
these instructors must locate, adapt,
and apply curricular resources and
teaching strategies that present biology
in meaningful contexts and develop
problem-solving skills that are peda-
gogically consistent with adult learning
strategies.

A first step toward developing re-
sources that engage the two-year col-
lege student is to make more use of
pedagogical strategies that recognize
and build upon the prior experience,
knowledge, and practical learning
strengths of adult students. Adult stu-
dents tend to immerse themselves in
tasks that they see as relevant to situa-
tions they are likely to face in their

own lives (Knowles 1984; Ertmer and
Dillon 1998).

Instructors interested in applying
appropriate pedagogies for adult learn-
ers within the sciences have a choice of
science teaching methodologies. For
example, collaborative learning is con-
sidered a useful addition to the reper-
toire of teaching methods used in two-
year colleges since it “helps prepare
students for workplaces that increas-
ingly value self-motivated, self-confi-
dent, team-oriented employees”
(Cooke 1994). Another example is the
use of narratives of realistic problems
or case studies. A recent essay in this
journal’s case study column (Herreid
1999) describes the power of such sto-
ries in science learning.

Problem-Based Learning (PBL) is a
variation of the case study specifically
designed for small collaborative
groups. Finkle and Torp (1995) define
PBL as:

a curriculum development and instruc-
tional system that simultaneously develops
both problem-solving strategies and disci-
plinary knowledge bases and skills by plac-
ing students in rhe active role of problem
solvers confronted with an ill-structured
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problem that mirrors real-world problems.

These “ill-structured problems” or
cases have multiple solutions. Resolu-
tion of a problem requires students to
navigate through a variety of resources,
develop supportable problem-solving
strategies, and present their conclu-
sions to others. Research by Stepien
and Gallagher (1993) shows that PBL
enhances self-directed learning and
helps students transfer concepts they
have learned to new problems.

A second step toward addressing
science literacy is to introduce and in-
tegrate investigative methodologies
into the biology curricula. By linking
investigation with PBL case analysis,
students will learn biology and scien-
tific practice while exploring realistic
and familiar contexts. And if students
see these investigative experiences ex-
tend their ability to make sense of the
science-related problems they face ev-
ery day, they will be more likely to
value and use investigative skills
throughout their lives.

CURRICULAR MODULES FOR
COMMUNITY COLLEGE BIOLOGY

To address these curricular and
pedagogical challenges, we are collabo-
rating with two-year college faculty to
further develop and field test problem-
based, prototype curriculum materials
called LifeLines OnLine. These curricu-
lum modules begin with realistically
complex situations presented as articles
in an electronic newspaper accessible
on the Internet.

The teaching strategies for LifeLines
OnlLine are a variant of PBL (Barrows
and Tamblyn 1980) called Investiga-
tive Case-Based Learning (ICBL)
(Waterman 1998; Waterman and
Stanley 1998). Like many variants of
PBL, this is a method of teaching that
gives students opportunities to direct
their own learning as they explore the
science underlying realistic situations.
Students work collaboratively to iden-
tify issues, frame questions of interest
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to them, and identify additional infor-
mation in answer to their questions.
ICBL strategies encourage students
to expand their investigation by devel-
oping questions and reasonable inves-
tigative approaches, gathering data and
information testing their hypotheses,
and working to persuade others of
their findings. Students use a variety of
resources to accomplish these tasks in-
cluding traditional laboratory and field
techniques, software simulations and
models, data sets, Internet-based tools

a variety of ways. The following class-
room scenario illustrates how an in-
structor uses 1CBL with LifeLines
OnLine marterials as an alternative way
to teach ecology in an introductory bi-
ology course. The six ICBL strategy
boxes for instructors (see page 309)
show how the materials are used
within the broad framework of ICBL
strategies. An instructor might choose
to use one or more of these after in-
troducing the newspaper “case.”

The instructor asked the students to

[ntegrating what students learn in biology
with their own interests and concerns
enables them to develop an appreciation
for the power of science to
solve problems.

and information retrieval methods.

LifeLines OnLine materials integrate
information technology with investiga-
tive case-based learning (ICBL)
pedagogies. The initial interface stu-
dents encounter is an electronic news-
paper. In LifeLines OnLine, resource
materials are packaged for students to
use as they investigate the science be-
hind the news. As students read the
newspaper, several items will have
hyperlinks such as a note on plunging
corn futures on the stock market page,
an editorial cartoon on ineffective corn
pesticide use, or a classified ad of a
farm for sale. Students click on
hyperlinks to get to the resources (e.g.,
interviews, data, and web sites) related
to the corn futures story, the cartoon,
and the farm sale.

ILLUSTRATING ICBL AND LIFELINES
ONLINE MODULES

Individuals approach learning with
cases in very different ways. Likewise,
instructors will use LifeLines OnLine in

pay special attention to relationships as
they worked through the materials.
Four groups of six students at a two-
year college in the Midwest were work-
ing in a corner of the classroom read-
ing a copy of an interview of two
scientists about a corn epidemic. The
instructor chose the article from the
LifeLines OnLine web site. One group
focused in on the following part of the
article:

Derrick Hernandez explained,
“What made me decide to study corn
diseases was hearing about when my
uncle lost his entire corn crop in 1970
due to southern leaf blight. He just
couldn’t understand why every field in
the county was failing.” (See ICBL Box
1.)

Getting Started

In order to organize the group’s dis-
cussion, the instructor provided a
Know/Need to Know chart. The stu-
dents worked together to construct a
list of things they already knew and
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questions they felt they needed to an-
swer.

What we already know:
4 Corn is an important agricultural
crop.
4 Corn is planted in the spring and
harvested later in the fall and has a
long growing season.
a Southern leaf blight kills corn.
a Weather can influence the spread of
corn blight.
A Southern leaf blight spreads.

Whar we need to know:
A What can I do to get corn to grow
better?
A Where does leaf blight come from?
A What exactly is southern corn leaf
blight?
a How is corn blight affected by
weather?
a How does it cause crop failure?
a How does blight spread?
(See ICBL Box 2.)

Next Steps, Same Class Period

To answer their questions, the stu-
dents agreed to spend 30 minutes
searching out resources then meet for a
few minutes at the end of the period.
Among the resources in the room were
web addresses from the reporter’s notes,
a computer with an Internet connec-
tion, folders on corn disease and crop

management, and several books as well
as their own text. (See ICBL Box 3.)

Continuing in Lab

In the lab, the groups examined the
effect of plant spacing on the growth
of corn. They set up additional pots to
test their hypotheses about tempera-
ture, water availability, or light vari-
ables. One group chose to look at wa-
ter availability. The students
thoroughly watered both pots, but left
one pot sitting in a pan of water and
the other sitting in a pan of sand.

The second part of lab was devoted
to looking at the effect of weather vari-
ables on crop vields of potatoes using
the software simulation Lateblight
(Ticknor and Arneson 1990). Student
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Table 1. Sample Presentation Strategies by Group.

Group Sample Strategies

Group 1 Corn crop management—Ilive interview with Mr. Beauchamp, a
local corn grower who is also husband of one of the students

Group 2 Role of weather in the spread of blights—research poster
featuring screen shots from the Late Blight simulations

Group 3 Spacing impacts on the growth of corn—research poster
using lab data

Group 4 Diseases of corn—comparative pathogens poster including images

groups initially compared profits from
potato farming during wet, moderate,
and dry growing seasons with late
blight present. Each group was then
asked to explore a variable of their
choice such as pesticide applications,
protectant sprays, or the use of hybrid

potatoes with resistance to blight. (See
ICBI. Box 4.)

Next Class

In the next lab each of the four
groups decided how they were going
to present results of their Lateblight in-
vestigations to the rest of the class. Pre-
sentation choices may include design-
ing a group poster that is either
research oriented or informational.
Round-robin poster sessions, in which
each member of the group takes a turn
to present the group poster while the
nonpresenting members visit other
posters, permit students to communi-
cate their work on a personal basis.

Adult learners value face-to-face ses-
sions with “experts” who are approach-
able. For that reason, interviews are an
especially good presentation formar. As
Table 1 shows, Group 1 has invited a
corn grower, who is the spouse of a
student in the class, to be interviewed.
The group prepared a list of questions
beforehand to make the best use of the
interview time. (See ICBL Box 5.)

Exam Questions
The instructor used the posters and
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lab work to evaluate student knowl-
edge of relationships between organ-
isms and environments. Students also
submitted a one- page summary of the
relationships they have been studying
in the corn field ecosystem and related
them to larger concepts of ecology they
learned in lectures and from their text.
To further evaluate the students’ pro-
cesses of investigation and values about
science, we used the following exam
questions:

Consider the following scenario. A
previously thriving clump of oaks is in
trouble. A year ago, moths came in and
laid eggs, which produced caterpillars
that eat oak leaves. This fall, there are
few acorns and many hungry squirrels.
A Identify three questions you have
about this ecosystem.

A Choose one and describe the proce-
dures you might use to answer this
question. Be specific. List five types of
resources.

A Which one of the above resources
would you use first? Why?

Scientists living in the Biosphere 11
project (described in class) were surprised
that the oxygen level was dropping more
rapidly than anticipated. They added
more oxygen to the dome, but wanted to
look into other solutions. Which one of
the following approaches to this problem
would you recommend and why?

4 Add more plants to the Biosphere II.
4 Analyze samples of soil, water and
air for the rate of oxygen consumption




and compare to expected rates.
A Put on “moon suits” and oxygen
tanks.

Examine the following news sources
about a chemical spill into the watershed
for the town’s drinking water supply.
Which would you choose to identify the
dangers? Why?

A An article on the web written anony-
mously and posted on a public bulle-
tin board.

A A newscaster’s notes and videotape
of interviews with two residents.

A An interview on the radio with a
team of scientists from the chemical
company.

SUMMARY

Integrating what students learn in
biology with their own interests and
concerns enables them to develop an
appreciation for the power of science
to solve problems. Although there are
multiple ways to accomplish this (see,
e.g., Tolman 1999), the LifeLines
OnLine materials and ICBL strategies
described here provide a wealth of re-
sources to these ends.

LifeLines Online modules and
methods offer a reasonable approach to
needed reforms to the traditional biol-
ogy curriculum because students not
only identify issues and frame ques-
tions of interest to them, but they also
learn to locate and manage informa-
tion, develop reasonable answers to the
questions, provide support for their
conclusions, and work on decision-
making abilities.

Some web sites related to LifeLines
OnLine materials and strategies include
the prototype LifeLines OnlLine web
site (htep://bioquest.org/llacube), pos-
sible initial steps in ICBL (htep://
cstl.semo.edu/waterman/LifeLines/
zeaimplement.htm), ways in which
simulation software might link to a
case (hrep://bioquest.org/case.html),
and excerpts from our paper describ-
ing the Investigative Case Study Ap-
proach for Biology Learning (htep://
bioquest.org/case99.html).

THETWO-YEAR COLLEGE,

ICBL. Strategy Box 1 Recognize potential issues. Read the case noting words or
phrases that seem to be important to understanding what the case is about. Stu-
dents are looking for learning issues that they might explore further. if students have
a hard copy, they might underline these phrases and jot down ideas and questions
about these phrases. If students are working in a group, this approach might be led
as a group discussion, with one person keeping a list of issues as they are raised.

ICBL Strategy Box 2 Brainstorm for connections. The specifics of the case should
be reviewed to identify potential learning issues or biology problems to investigate.
It may be helpful to think about the case as a whole and pinpoint underlying themes.
Ask the question: “What is this case about?” Pose specific questions. Another way
to generate ideas and connections is to be clear about what is known so far and
then see what questions arise. Students might use a chart like the popular “Know/
Need to Know” format. See example in text. Define problems further by sharing views
and concerns. As léarners define problems and frame specific questions to investi-
gate, they must consult with others from their group or their classmates. Talking
about ideas and plans with others helps to refine problems and can lead to differ-
ent perspectives that might shape good research problems. Such discussion and
collaboration is a hallmark of the work of scientists.

ICBL Strategy Box 3 Obtain additional references/resources. No matter what type
of question learners pose, it is likely they will seek and use additional resources to
help them support and formulate a reasonable answer. Resources may include text-
books, other library materials, results of computer simulations, resulis of lab or field
research, articles from professional journals or popular press, data sets, maps, e-
mails, web sites or other electronically based resources, pamphiets from organiza-
tions, interviews with experts, or information from museum exhibits.

ICBL Strategy Box 4 Design and conduct scientific investigations. Students are
encouraged to use available laboratory, field, or computer tools and resources. Stu-
dents, like scientists, begin by synthesizing pieces of existing information into a new
theoretical framework (work that may be accompanied by modeling, as was done
by Watson and Crick). They locate datasets, conduct interviews, and gather ideas
from their reading and library research as well as from laboratory activities.

ICBL Strategy Box 5 Produce materials that support understanding of the conclu-
sions. When students are ready to present their own conclusions, ask them to identify
ways for others to view and review their work. Traditionally, we ask for term papers
or lab reports, but the possibilities for other supporting materials are vast, for ex-
ample, posters, poetry, plays, videos, booklets, pamphlets, consulting reports, art-
work, designs for new technology, scientific publications, newspaper stories, edito-
rials, or new case studies. When students review each others’ products, they dis-
cuss differing methods and results, as is common in scientific discourse.

ICBL Strategy Box 6 Be sure to assess all that you want students to lean. It is
well understood that the way students are tested is the most significant factor in
how they will approach learing in a course. Be sure to include assessments of the
students’ skills in identifying questions, resources, investigative methodologies, and
values as well as their knowledge of the science concepts. Assessments of pro-
cess and values can be formal, as illustrated above, or they can include observa-
tions of students at work, summaries written by students of the strategies employed
by their group, and so forth.
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We believe that biology learning
should result in applicable, flexible
knowledge of the living world as well
as the ability to investigate biological
problems. In order to value a scientific
approach to problem-solving in their
own lives, students should use scien-
tific reasoning to identify, explore, and
resolve meaningful concerns in the
classroom, laboratory, or field.

Case-based learning emphasizes the
role of the students in defining not
only the problems to be studied, but
also in the development of strategies by
which to approach these problems.
Group work further enhances prob-
lem-solving skills by letting students
collaborate with their peers and use
multiple resources. Lastly, this ap-
proach allows students to practice their
newly acquired scientific literacy as
they support their own conclusions
and evaluate those of others. (]

Note:
The Lefelines Online proicct is supported by che National Science
Foundation. Division of Undergraduate Fducation, Grant No. DUE-

9952525
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Call for JCST Guest Column Writers

Two-Year College
Biology Faculty Workshop

The editor of the Journal of College Science
Teaching and the Journal’s department
editors invite readers to submit manuscripts
of 2,500-3,000 words to JCST department
editors for possible publication.

Journal departments particularly appropriate
for guest submissions include “Research and
Teaching,” “Women in Science,” “The Two-
Year College,” "Point of View,” “Finding
Science Past and Present” “Favorite
Demonstration,” and “The Case Study.”

Department editor names, addresses, and
telephone numbers and the listing of JCST de-
partment titles are printed on p. 291 (bottom)
of this issue under the heading Contributing
Editors.

The department editor will review the
manuscripts and communicate the review
results promptly to the contributor.

LifeLines OnLine
Summer Workshop,
Sunday, June 4 -
Thursday June 8, 2000 at
Southeast Missouri State University

Cape Girardeau.

This residential workshop is for
two-year college biology faculty
interested in using and field
testing LifeLines OnLine mod-
ules. Room, board, stipend, and
limited travel support provided.
Interested faculty should submit
an application by April 15th. For
more information or to request
application forms, go to:
www.biogquest.org/lifelines or
call (573) 651-2516.
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2000 NSF CHAUTAUQUA SHORT COURSE PROGRAM

Course # Course Title CourseDates Field Centers
Course 1: Teaching Creative Thinking to Enbance Critical Thinking June 1-3 CBU
Course 2: Cognition and Teaching: Part 2 May 10-12 TUCC
Course 3: Constructive Processes in Learning and Teaching June 1-3 TXA
Course 4: Process Workshops—A New Model for the Science Classroom June 1-3 SUSB
Course 5: Ethics in the Science Classroom June 15-17 SUSB
Course 0: The Nature of Nature: A Cross-Disciplinary Approach ro Teaching Science June 8-10 TUCC
Course 7: Teaching Dendrochronology in College-Level Courses May 18-20 UAZ
Course 8: Leading Socratic Discussions in the Undergraduate Classroom July 20-22 UWA
Course 9: Technology and Society: The Global Network Era May 19-21 RPI
Course 10: Aerospace for Everyone: Teaching Aerospace Engineering in a June 19-22 UWA

General Education Class
Course 11: Enbancing Student Success Through a Model “Introduction to April 26-28 DAY

Engineering Technology” Course

Course 12: Enbancing Student Success Through a Model “Introduction to Engineering” Course March 23-25 CAL
Course 13: Trends in Engineering Education with a Focus on the Lower Division May 21-23 CBU
Course 14: Increasing the Retention of Underrepresented Groups—And The Learning of

All Groups—In Science, Math, Engineering And Technology Courses Mar 30-Apr 1 DAY
Course 15: Retaining Minovity Studenss in the Engineering, Mathematical,

And Natural Sciences Education Pipeline May 7-9 CBU
Course 16: Women and Minorities in the Sciences May 18-20 SUSB
Course 17: Mathematics for Business: New Materials and New Tools May 5-7 UAZ
Course 18: Making Caleulus Meaningful to Students in Life Sciences, Business and Economics June 12-14 CBU
Course 19: Calenlus and Precalculus: An Integrative Approach June 12-14 HAR
Course 20: The Impact of Computer Algebra Systems and the Teaching And Learning April 28-30 UAZ

of Mathematics
Course 21: Geometry and Visualization June 5-7 TXA
Course 22: Statistics: An Indispensable Tool for Decision-Making In a World of Data May 25-27 CBU
Course 23: Computer-Intensive Simulation June 12-14 PITT
Course 24: The Mathematics of Cryptology July 9-11 CBU
Course 25: Computational Complexiry Theory July 16-23 PCMI
Course 26: The Coming of Age of Mathematics in America June 12-14 TUCC
Course 27: Superconductivity: Quantum Mechanics in Action April 27-29 SUSB
Course 28: Widely Applied Physics July 14-15 HAR
Course 29: Teach Physics by Replicating the Process of Science May 11-13 PITT
Course 30: The Studio Approach to Student-Centered Science, Marh, and June 23-24 RPI

Engineering Instruction
Course 31: Promating Active Learning in Introductory Physics Courses: I and [ March 16-18 TUCC, UPR

June 5-7 TUCC

Course 32: Physics Demonstrations Using Simple Apparatus July 10-12 PITT
Course 33: Implementing Physics Education Research for Teaching a Conceptual Physics Course June 15-17 TXA
Course 34: Teaching Introductory Astrononty May 25-27 DAY
Course 35: A Radio View of the Universe and the New Green Bank Telescope May 22-24 DAY
Course 36: Interferometry in Radio Astronomy, the VIA and the VLBA August 2-4 DAY
Course 37: Radio Astronomy in the Undergraduate Classroom May 24-26 HAR
Course 38: The Cosmological Content May 24-26 HAR
Course 39: The Sharper Image: Adaptive Optics in Vision Science And Astronomy June 20-23 PITT
Course 40: Exploring the Universe with Microwaves June 14-16 CAL
Course 41: The Skies of Mauna Kea and the Surface of Mars July 11-14 CAL
Course 42: The NASA/PL Exploration of the Solar System August 9-11 CAL
Course 43: Exploring Environmenal Niches on Jupiter’s Moon Europa June 17-19 UAZ
Course 44: Tectonics and Seismicity of Santa Catalina Island and

Coustal Southern California, Sea and Land Field Studies June 13-15 CAL
Course 45: The Geology of Hawaii and the Surface of Mars July 8-11 CAL
Course 406: Hawaiian Volcanoes from Mauna Kea to Loihi July 10-14 DAY
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Course 47: Glaciers in Alaska June 21-23 DAY
Course 48: Communicating Chemistry: Reaching Students and the Public-at-Large June 8-10 PITT
Course 49: Ceramics: Superconductors to Supercomputers August 21-23 UWA
Course 50: Chemistry for Nonscience Majors: The American Chemical Society’s June 5-7 CAL
New Curriculum
Course 51: Peer-Led Team Learning: The Workshop Model May 18-20 CAL
June 15-17 TUCC
Course 52: Promoting Active Learning in Real-World Contexts in General Chemistry April 28-30 RPI
May 4-6 TXA
Course 53: Studio General Chemistry: Merging Laboratory, Team May 19-20 RPI
Problem Solving and Discussion
Course 54: Synthetic Organic Chemistry—Modern Methods and Strategy June 15-17 CBU
Course 55: Promoting Active Learning in Introductory Biology Classes June 22-24 TXA
Course 56: Creating an Active Learning Environment in the Life Sciences Classroom August 10-12 UWA
Course 57: Computational and Quantitative Education for the Life Sciences June 22-24 CBU
Course 38: Physiology for Physiology and Biology Teachers August 14-16 UWA
Course 59: Microscopic Image Capture and Analysis April 13-15 TUCC, UPR
Course 60: Understanding the Science Behind Nutrition June 19-21 TUCC
Course 61: Food, Free Radicals, Aging, and Psychological Factors in Cancer Risk Sept 14-16 CAL
Course 62: How and Why We Age June 1-3 TUCC
Course 63: Neurobiology for the Millennium May 18-20 SUSB
Course 64: Development and Plasticity of the Brain April 14-16 UAZ
Course 65: Psychoactive Drugs and Molecular Biology of the Neuron July 13-15 HAR
Course 66: Biotechnology for Interdisciplinary Science June 1-3 PITT
Course 67: Biosechnology for the Undergraduate Biology Classroom June 5-7 PITT
Course 68: Biotechnology and Modern Drug Discovery and Development June 12-14 HAR
Course 69: Teaching Histories of Medicine and Healing in China March 17-19 HAR
April 28-30 HAR
Course 70: Biomimetics: Materials Fabrication Through Biology Aug 28-Sept | UWA
Course 71: Conservation Biology Considered June 14-16 HAR
Course 72: The Loss of the World’s Marine Biodiversity May 11-13 SUSB
Course 73: Conservation, Development and Management of Marine Resources June 26-28 UWA
Course 74: Using Science to Solve Crimes June 4-6 CBU
Course 75: Advanced Forensic Science June 8-10 CBU
Course 76: Molecular Epidemiology—~Molecular Methods for Subtyping May 7-9 CBU
Course 77: The Dinosaur Family Tree March 29-31 CAL
Course 78: The Paleobiology of the Dinosaurs June 3-8 PITT
Course 79: The Ediacaran Biota August 21-23 PITT
Course 80: Creation, Evolution, or Both? A Multiple Model Approach May 17-19 DAY
Course 81: Exploring Field Techniques and Current Topics in Estuarine and Ocean Sciences June 6-10 CAL
Course 82: Ecology and Conservation of Marine Birds and Mammals June 6-10 CAL
Course 83: The Ecology and Natural History of Florida's Tampa Bay Region April 14-16 TXA
Course 84: Hawaiian Marine Ecosystems July 5-8 DAY
Course 85: From Grasslands to Glacial Cirques: Ecosystems and Environmental July 22-27 DAY
Issues of the Colorado Free Range
Course 86: Ecology of Southcentral Alaska June 17-19 DAY
Course 87: Wildlife of Midway Atoll July 3-8 CAL
Course 88: Ecology of Mammals of the Eastern U.S. Deciduous Forest August 5-10 PITT
Course 89: Experiencing Environmental Education in a Mexican Cloud Forest June 25-28 TXA
Course 90: Tropical Economic Botany March 7-10 TUCC
Course 91: Tropics Forests in Costa Rica April 3-9 SUSB
Course 92: Therapeutic Plants: Biological, Chemical, Cultural, and Legal Aspects July 30-Aug 3 TXA
Course 93: The Creative Process in Science and the Arts June 15-17 TXA
Course 94: Creativity and Innovation July 17-19 UWA
Course 93: The Limits of Science May 4-6 SUSB
Course 96: Science in the New Millennium: Summit of Truth or Slippery Slope? June 8-10 TXA
Course 97: Census 2000: A Resource for Undergraduate Teaching and Research May 3-5 DAY
Course 98: Geographic Information Systems and the Urban Environment May 18-20 PITT
Course 99: Nontraditional Families at the 21" Century July 10-12 UWA B
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AK-HI:
AT-FL:
CAL:
CBU:

CO-UT:
DAY:

HAR:

MAN:
PITT:

RPIL:

SUSB:

TUCC:

UWA:

UPR:

WDC:

Course 100:
Course 101:
Course 102:
Course 103:
Course 104:
Course 105:
Course 106:
Course 107:
Course 108:
Course 109:
Course 110:
Course 111:
Course 112:
Course 113:
Course 114:
Course 115:
Course 116:
Course 117:
Course 118:

Nationalism June 26-28 PITT
The Unfit: A History of a Bad Idea June 8-10 SUSB
Achieving Peace and Stability in the Persian Gulf: A Middle East Perspective March 23-25 SUSB
Force and Diplomacy: When Should American Military Intervention Be Applied? May 11-13 TUCC
Globalization, Institutions, and Politics May 25-27 SUSB
What Can We Expect of Democratic Government? August 7-9 UWA
Innovation and Persistent International Inequality August 21-23 UWA
Implementation of Advanced Computer Technology June 11-13 CBU
From Distance to Distributed Learning: The Basics May 23-25 RPI
Blackboard Courselnfo and Research in Web Site-Based College Science Teaching May 11-13 PITT
Developing Computer-Based Instruction using the Authorware Authoving System June 12-14 PITT
Creating Course Materials for the World Wide Web May 25-27 TXA
Creating Course Materials for the World Wide Web, Level 1] May 29-31 TXA
Introduction to Creative New Media and the World Wide Web March 24-26 HAR
Advanced Guide to the Internet and Web Publishing May 11-13 DAY
Web Programming May 15-17 DAY
Introduction to Visual Basic Programming May 31-June 2 DAY
An Introduction to the Java Programming Language May 11-13 DAY
Object Oriented Programming with C++ and Java June 7-9 DAY

Field Centers: Most courses ave offered at Chautauqua Field Cenvers or Satellite Centers. Some courses are offered at special sites and cospon-
sored by agents at those sites. For all courses, inquiries and applications should be divected only to the appropriate Center and individual
listed below. See World Wide Web for online application and space availabiliry: hrwp:/fwww.engrng pitt.edu/~chautang.

Communication with CAL or DAY below

Communicate with CBU, DAY, or TXA below

Gilbert Yanow, Director, NSF California Chautauqua Field Crr., Educational Affairs Office, NASA/Jet Propulsion Lab,
4800 Qak Grove Drive, Mail Stop 264-370, Pasadena, CA 91109, Tel: (818) 354-8060, Fax: (818) 354-1392, E-mail:
gilbert.yanow@pijl.nasa.gov

John Edward Doody, Division of Science and Math, Christian Brothers University, 650 East Parkway South, Memphis,
TN 38104, Tel: (901) 321-3462, Fax: (901) 321-3465, E- mail: edoodv@cbu.edu

Communicate with DAY or PITT

George K. Miner, Dept. of Physics, University of Dayton, Dayton, OH 45469-2314, Tel: 937-229-2327,

Fax: 937-229-2185, E-mail: miner@neelix.udavton.edu

Peter Buck, Dean, Harvard Summer School, Harvard University, 51 Brattle Street,

Cambridge, MA 02138, Tel: (617) 495-0311, Fax: (617) 495-9176, E-mail: boyland@hudce2 hanvard.edu
Communicate with SUSB below

Nicholas G. Eror, Dept. of Materials Science and Engineering, 323 Benedum Hall, University of Pitesburgh, Pittsburgh,
PA 15261, Tel: (412) 624-9761, Fax: (412) 624-1108, E-mail: eror+@pitc.edu

Gary Gabriele, Vice Provost for Administration, Dean of Undergraduare Education, Rensselaer Polvtechnic Institute, Troy,
NY 12180, Tel: (518) 276-2244, Fax: (518) 276-4061; E-mail: gabrig2@rpi.cdu

Lester G. Paldy, Center for Excellence and Innovation in Education, State University of New Yark at Stony Brook, Stony
Brook, NY 11794-3733, Tel: (516) 632-7075, Fax: (516) 632-7220, E-mail: Ipaldy@notes.cc.sunysb.edu

Leonard Muldawer, Barton Hall BA-316, Temple University, Philadelphia, PA 19122-6082, Tel: {215) 204-7668,

Fax: (215) 204-5652, E-mail: muldawer@vm.temple.edu

James P. Barufaldi, Science Education Center, EDB 340, University of Texas at Austin,

Austin, TX 78712, Tel: (512) 471-7354, Fax: (512) 471-8466, E-mail: jamesb@mail.utexas.edu

Deborah Hughes Hallett, Department of Mathematics, University of Arizona, 617 North Santa Rita, Tucson, AZ 85721,
Tel: (520) 621-4726, Fax: (520) 621-8322, E-mail: sutton@math.arizona.edu

Thomas G. Stoebe, Materials Science and Engincering, University of Washington, Box 352120, Scattle, WA 98195-2100,
Tel: (206) 543-7090, Fax: (206) 543-3100, E-mail: chauta@u.washington.edu

Mainland teachers should communicate with TUCC above. Teachers in Puerto Rico communicate with: Denny S. Fernandez,
Resource Center for Science and Engineering, Universiry of Puerto Rico, P.O. Box 23334 University Station, Rio Piedras,
PR 00931-3334, Tel: (787) 764-0000, ext. 5801, Fax (787) 766-1293; E-mail: dsfer@coqui.net

Communicate with CBU, PITT, or SUSB
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