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ABSTRACT

The American Meteorological Society held its Sixth Symposium on Education in conjunction with the 77th Annual
Meeting in Long Beach, California. The theme of the symposium was "Atmospheric and Oceanographic Education: Teaching about the Global Environment." Thirty-eight oral presentations and 37 poster presentations summarized a variety of
educational programs or examined educational issues for both the precollege and university levels. There was also a joint
session with the Eighth Symposium on Global Change Studies and a special session on "home pages" to promote popular
meteorological education. Over 200 people representing a wide spectrum of the Society attended one or more of the sessions
in this two-day conference where they increased their awareness of teaching about the global environment.
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2. Session summaries

a. Session 1: K-12 educational initiatives (Cochairs: J. Moran and R. McPherson)
P. Sirk (Woodlan Jr.-Sr. High School, Woodburn, Indiana) began the K-12 session by describing a cooperative learning project involving 8thgrade students. Weather and climate serve as vehicles for learning English, mathematics, and science. Working in teams of three or four, students
select and contact a school in another part of the
country via e-mail, fax, or regular mail delivery.
Then they compare the weather and climate of that
school with environmental conditions in Indiana.
The school selected is a participant in the GLOBE
(Global Learning and Observations to Benefit the
Environment) project and students obtain weather/
climate data via the Internet. Students learn how to
compose letters (English class), construct graphs
(math class), and design a dwelling that is suited
to the physical environment of the study site (science class).
Project ATMOSPHERE is a teacher-enhancement program sponsored by the National Science
Foundation (NSF) and AMS that promotes understanding in science, mathematics, and technology
through the study of weather and climate. In recent
years, Project ATMOSPHERE has seen increasing
collaboration among Atmospheric Education Resource Agents (AERAs) living in the same geographical area. S. St. Claire of the Southeast Regional Climate Center (SERCC), Columbia, South
Carolina, and P. Warthan, an AERA from Stone
Mountain, Georgia, described their collaborative
activities with other southern AERAs. Working
with the SERCC, the southern AERAs (located from
Texas to the Carolinas) coordinate many educational outreach efforts. These include publication
of a quarterly activity and resource bulletin for
teachers, sponsorship of the First Annual Southern
Weather Awareness conference for Educators and
Community Leaders, electronic access to climate
data (via CIRRUS), as well as participation in Project
ATMOSPHERE and the DataStreme Project.
Successful partnership between the scientific and
educational communities was the topic of the next
paper presented by K. Neill, and AERA from
Shawnee Mission, Kansas, and K. Murphy, an
AERA from St. Louis, Missouri. They described
what goes into the preparation of a weather workshop for teachers. Their discussion was partially
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based on their experience in organizing a one-day
workshop for Kansas City Metro-area teachers.
More than 90 teachers attended. Neill and Murphy
identified five key strategies for a successful workshop: 1) form a planning committee consisting of
representatives from schools and the scientific community [e.g. National Weather Service (NWS), local AMS chapter], 2) target a specific geographical area within reasonable driving distance, 3) network with supporting agencies, 4) survey the targeted group for topics of interest, and 5) recruit
speakers/presenters.
E. Vallier-Talbot, a meteorologist at the NWS
Forecast Office in Taunton, Massachusetts, addressed educational outreach activities of her office. Since its beginning in 1993, educational outreach has soared in popularity. The number of
teachers and students reached grew from about
1400 in 1993-94 to about 6000 in 1995-96. In one
week-long trip, the NWS outreach team made presentations before more than 700 students in 13
schools in western Massachusetts, northern Connecticut, and southern New Hampshire. VallierTalbot also discussed how outreach activities are
coordinated with the other responsibilities of the
forecast office and the logistical requirements of
educational outreach. She also provided some perspective on future prospects for NWS educational
outreach in view of shrinking staff and resources.
D. Smith (U.S. Naval Academy) provided an
overview of the first three years of the Maury
Project. Begun in 1994, the Maury Project is a K12 teacher-enhancement program that focuses on
the physical foundations of oceanography. It is a
partnership among NSF, AMS, the U.S. Navy, and
the National Oceanographic and Atmospheric
Administration (NOAA). A central component of
the Maury Project is a two-week summer workshop
conducted at the U.S. Naval Academy in Annapolis, Maryland. In three years, 72 K-12 teachers from
across the nation (at least one from each state) attended one or more of these workshops. Summer
workshops emphasize field and laboratory studies
and participating teachers interact with presenters
from the principal agencies in NOAA and the navy
involved in the ocean sciences. Participating teachers are trained on modules that focus on specific
aspects of physical oceanography. These modules
then serve as a basis for peer-training sessions that
they conduct the following academic year. In the
two academic years following the 1994 and 1995
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summer workshops, Maury participants presented
175 peer-training sessions to about 3200 teachers.
I. Geer, director of the AMS education program,
described the first full-year operation of the
DataStreme Project. DataStreme is a K-12 teacherenhancement course in which educators learn the
basics of atmospheric science by studying real-time
weather delivered on the Internet. Funding is provided by NSF and AMS. Successful pilot offerings
occurred in the spring of 1996 in northeastern
Wisconsin and western New York. Full-scale national operation of DataStreme began with the fall
semester of 1996. Fifty-nine Local Implementation
Teams (LITs) in 36 states coordinated the courseoffering to 355 teachers. About 340 teachers completed the course. Fifty-nine NWS meteorologists
served on LITs. Survey of LIT members and
teacher participants indicate unusually high levels
of satisfaction with DataStreme—89% of participating teachers are using DataStreme in their classroom. More than 75 LITs are expected to be operating during the spring 1997 semester.
The K-12 session continued with S. Richards
(City College of New York) describing the
WeatherWatch Leadership Network (Project
WeatherWatch) of New York City. The three-year
project was funded by NSF with a goal to increase
and improve the use of science inquiry in the teaching and learning of weather in elementary and
middle schools. A second goal was to develop the
teacher's ability to use computers and modems in
the classroom in order to acquire real-time weather
information from Internet sources, exchange
school-based meteorological observations, and
develop curriculum and interactive telecommunication projects. To achieve the project goals, the
City College of New York offered a summer institute and a fall semester course in 1994, 1995, and
1996. These classes provided instruction in meteorological content and telecommunications to
middle school teachers throughout the city. Project
WeatherWatch had its greatest impact in Community School District 11, which became committed
to the study of real-time weather by establishing a
weather station at every school. District 11 schools
modified their current curriculum to include
Project WeatherWatch goals and objectives across
grades K-12. Schools used the weather information not only in science and math classes, but
also as geography, language arts, and technology
lessons.
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The "Wisconsin Rockets for Schools" is an initiative to stimulate student interest in space and the
environment. E. Hopkins (University of Wisconsin-Madison) discussed this successful statewide
outreach program for Wisconsin's middle and high
school students. The program focuses on the launch
of an instrumented meteorological rocket from the
western shore of Lake Michigan. It took a year of
planning and preparation to conduct the event. Students were encouraged to participate in the preparation process by acting on event subcommittees,
including those for launch, range and safety, tracking and communications, payload, recovery, and
media. The launch culminated a two-day educational event in Sheboygan, Wisconsin. Activities
included lectures by distinguished speakers, a
space fair with 37 exhibitors, and the launches of
smaller rockets by amateur rocket groups. Over 100
students had direct participation in the launch, and
500 students from across the state attended the
event.
A. Czarnetski (University of Northern Iowa)
outlined how automated weather stations at schools
could be used to analyze a mesoscale wave. The
goal was to determine if the school network was
robust enough to be used in scientific research. The
wave of interest tracked across eastern Iowa during the 18-19 January 1996 snowfall and left a
"bullseye" of about 20 cm of snow in northeastern
Iowa. Sixteen weather stations at schools throughout eastern Iowa took hourly observations during
the entire event. The weather stations are part of a
network operated by a local television station. Pressure traces at the schools indicated that the wave
moved from southwest to northeast at roughly
25 m s . The traces were comparable to readings
taken by 45 other observing stations (including Automated Surface Observing System sites) in the
state. Applications of these data to the precollege
classroom include the following: data and error
analysis, study of relationships between surface
winds and storm movement, examination of atmospheric pressure changes, and discussions of scale
interactions.
J. White (Cape Fear High School, Fayetteville,
North Carolina) described the Cape Fear Science
Academy. This four-week science enrichment program gives students an opportunity to study Cape
Fear Bay. Investigations included remote sensing
and mapping, astronomy, field biology, soil sampling, geophysics, geology, ecology, water qual_1
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ity, and climatology and meteorology. The meteorological aspects of this effort were designed to
provide the students with an understanding of the
atmosphere's contribution to the formation of the
bays. For example, students hypothesize what the
prehistoric climatological wind patterns may have
been during glacial retreats, which were responsible
for carving the landscape during the formation of
the bays. Using wind roses, they can determine that
the orientation of the depressions is a result of the
mean wind flow.
P. Watts and E. Pani (Northeast Louisiana University) informed the audience about a successful
outreach project conducted by Northeast Louisiana
University. Agriculture is a major industry in the
Mississippi Delta region, the poorest region of the
United States economically and one of the poorest
educationally. The Delta Agriculture Middle School
Applied Life Science Project (DAMSALS) at Northeast Louisiana University began in 1993 as a response to the state's efforts to reform science education. Most Mississippi Delta school children can
relate to the needs of agriculture and how weather
affects it. However, in the past, science instruction
has not been related to the lives of these students.
The DAMSALS program seeks to enhance the science curriculum by offering teachers a six-week
workshop that concentrates on the importance of
science in the agriculture industry. The meteorology portion of DAMSALS focuses on weather
observations of temperature, humidity, precipitation, cloud type, soil temperature, and evaporation.
Teachers explore relationships between these environmental parameters and plant growth, incubation of eggs, herd management and poultry production. They also examine the heat transfer within and
outside a crop canopy. Surveys of students indicate that the students of participant teachers have
a more positive view of science and enjoy the inquiry-based instruction that DAMSALS promotes.
The final paper in this session reviewed the activities of the Education Outreach Programs (EOP)
Department of the Westinghouse Savannah River
Company (WSRC). E. Heavner and M. Parker of
the Savannah River Site of WSRC near Aiken, South
Carolina, demonstrated the EOP's influence on
weather education through their Weather Wise program. This U.S. Department of Energy initiative
seeks to provide innovative education and support
to develop highly skilled workers for the future. To
achieve this goal, the program upgrades the par460

ticipants meteorological and technical literacy.
WSRC meteorologists support the program by conducting workshops, assisting teachers in applying
the content to their curriculum, and providing
hands-on activities. One middle and two elementary schools currently participate in this program.
Pre- and post-tests indicate that student interest in
understanding and manipulating data has grown.
In the future, a kit will become available for teachers to use. The kit will contain a weather station with
an aneroid barometer, rain gauge, hand-held anemometer, maximum-minimum thermometer, and
other instruments.
b. Session 2: University educational initiatives
(Cochairs: P. J. Croft and P. A. Phoebus)
The first half of the session on university educational initiatives concentrated on plans and opportunities for continuing professional education.
R. Carnahan (certified consulting meteorologist)
discussed the activities of the AMS ad hoc Committee on Continuing Education, whose first function was to survey the membership to determine
their expectations and desires. The survey clearly
demonstrated that AMS members want and would
support a vigorous continuing education program,
particularly in subjects that are developing rapidly
and that use ever-changing technology. As a result,
the AMS has greatly expanded the educational and
training opportunities available to the membership.
Some of these new opportunities include an increase in the number of short courses offered at
AMS conferences; an expansion of the training
courses provided by government, private, and academic institutions; and greater accessability to the
computer-based learning modules developed by the
Cooperative Program for Operational Meteorology,
Education and Training (COMET). In addition, in
late 1995, the AMS Executive Council formed the
Board for Continuing Education to ensure that the
Society continues to meet the needs of the membership to stay current in their field.
Recent and planned changes to the COMET program were discussed by T. Spangler. COMET was
formed at the University Corporation for Atmospheric Research (UCAR) in 1989 and was funded
by NOAA to provide continued professional development for operational forecasters and hydrologists. This program uses both extended classroombased training and interactive multimedia learning
modules, most of which are now available to both
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government and private agencies on CD-ROM.
However, with computer and communications
technology growing at a record pace, COMET will
offer shorter classroom-based courses instead and
take advantage of teletraining opportunities to reduce travel costs to the forecasters. Interactive
learning modules will be more focused on operational issues that have a fairly stable shelf life, while
web-based modules will be used for providing information that needs to be updated frequently.
Examples of such modules can be found on the
COMET Web site (http://www.comet.ucar.edu).
Such technology also allows forecasters across the
nation to access information and pace their own
learning as needed while reducing the level of support required from other people.
Additional NWS training initiatives planned
through the year 2000 were summarized by L.
Spayd (NWS, Office of Meteorology). These initiatives clearly indicate that the NWS remains highly
committed to professional development and training of the meteorological community, even in this
time of reduced budgets. In today's new on-line
era, NWS envisions rapid access to a wealth of
material through rapid communication links connecting their three training facilities (COMET, NWS
Training Center, Facility for Interpreted Remote
Sensing Technology Training) with operational
forecast offices, government laboratories, and universities. These connections would provide an information continuum from basic and applied research directly into improved operations and forecasts. NWS also plans to employ the concept of the
"virtual classroom," where the training received by
the Science and Operations Officer (SOO) would
be put on-line for the SOO to access and use for
on-site training of other Weather Forecast Office
staff. In addition, Electronic Performance Support
Systems will be provided to serve as an on-line
coach and reference book for easy and rapid access. In this way, the NWS will bring education and
training to the forecaster both before and during
their time of need. Eventually, much of this information could be made available to the general public for educational purposes.
A. Rodriguez discussed the teaching of oceanographic sciences within the school of Adult and
Continuing Education at Barry University, with
programs serving South Florida at five off-campus
sites, as well as at their main campus in Miami
Shores. These programs seek to recognize the eduBulletin of the American Meteorological Society

cational needs of the adult student and promote lifelong learning through both degree and certificate
programs offered in a nontraditional setting. This
school has a very diverse student population, with
an average age in the upper 30s. Two different
programs are offered, one emphasizing biology
and the other environmental science. Interest in airocean interactions also lead to the introduction of
a new class on the weather and climate of Florida.
The goal of these programs is to offer an understanding of the scientific method by teaching science processes; to provide a factual basis for examining concepts; and, ultimately, to produce scientifically literate citizens who are better prepared
to understand and cope with the world around
them. Over the past five years, there has been an
average of 45 students per year enrolled in these
programs, reflecting strong community interest.
The final paper presented in the first half of the
university session was a report on the 1996 Atmospheric Science Heads and Chairs meeting by P.
Smith (Purdue University). The discussion focused
on whether or not the universities were preparing
students for future professional employment in the
atmospheric sciences. Opinions were offered by
representatives of government and private enterprises as well as by academics. With the National
Weather Service projecting no new hires in 1997
through 1999, graduates must look for nontraditional opportunities for employment. Those opportunities exist and appear to be increasing but are
primarily available within the military and private
sectors. However, private sector forecasters have
found that new employees were often deficient in
a number of skills, including analysis skills, radar
and satellite data interpretation, and the ability to
think independently of the forecast model guidance. They suggested that students also would benefit by taking courses to enhance their verbal and
written communication skills and to better understand basic business concepts, particularly marketing and economics. While the universities will always have a role in providing the kind of broadbased training that is needed to support a productive 40- to 50-year career in atmospheric sciences,
they also need to be aware of the changing role of
the meteorologist and provide alternatives that are
practical in today's job market.
The remainder of the university educational initiatives focused on effective use of new and/or
existing pedagogical techniques, including Inter48 7
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net resources. J. Knox (Columbia University) described an educational experiment that was carried
out at two universities during the fall 1994 semester for an introductory meteorology course. The
intent of the experiment was to bring to life for
undergraduate nonscience majors, the "fantasy"
that Lewis Fry Richardson had of a "Forecast Factory" to predict weather. Richardson's goal was
recreated by developing a four-act play in which
weather observations, data analysis and assimilation, forecast model operations, and "your local
forecast" were choreographed. All students selected
character roles (e.g., TV weatherperson, data
initializers, etc.) in which they delivered the various components that make up the forecast process,
the forecast, and forecast dissemination. Such roles
required students to think out strategies for task
completion and to make decisions during the process. Integral to acting out their roles, the classroom
layout was comparable to that of a symphony orchestra with the professor as conductor. Of all students, 67% liked the format and 23% loved the
format of instruction. The approach is considered
by the authors to be quite adaptable to any age
group and especially useful for large class sizes and
large classrooms. This provides an active learning
environment, excitement for students, highlights
the historical component of science, and portrays
interconnections between observation, theory, and
computing.
T. Brown (Desert Research Institute's Atmospheric Sciences Center) spoke on the use of statistics in education based on his and L. Berliner's
review of undergraduate and graduate atmospheric
science students' knowledge and use of statistics.
Their concern was generated by experiences with
post-docs who were planning to work on probability and statistics in the atmospheric sciences. Many
were unprepared for this work, raising questions
as to their formal statistics education. This was attributed to the lack of emphasis meteorology programs place on statistics (i.e., statistics is "just a
tool") and to a lack of collaboration between atmospheric scientists and statisticians. The lack of
preparation was also linked to the fact that "classical statistics" are often not useful in the examination of atmospheric data. To address these issues,
the AMS Committee on Probability and Statistics
in the Atmospheric Sciences has made two primary
recommendations: require a minimum of three
courses in probability and statistics and improve
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interaction and collaboration between atmospheric
scientists and statisticians. The three courses would
represent a sequence covering introduction to
probability and statistics, probability and stochastic processes, and advanced methods and special
topics. For improved interaction, it was recommended that joint workshops and meetings be held
(including short courses, such as Time Series
Analysis held during this year's meeting) as well
as interdisciplinary seminars, cross-disciplinary
research, and improved faculty involvement with
graduate students.
In the next presentation, D. Yarger (Iowa State
University) gave a demonstration of active learning environments and experiences using the World
Wide Web (WWW). The presentation focused on
the use of the Web in a large introductory meteorology course to develop problem-solving skills,
promote collaboration, and improve communication skills in a learner-centered environment. In
addition to these, the Web-based class was meant
to be responsive to student schedules, locations,
and job requirements while providing a resource
for lifelong learning. The course used weather forecasting as the common thread and asked approximately 300 students to make forecasts from nearly
the first day of the course. The common interest in
the weather forecast means students are willing and
able to learn as they pursue a common goal. To
achieve this, the goal-directed environment is also
failure driven, providing situations that allow students to make and learn from mistakes. Realistically, the course relies on ClassNet (http://
classnet.cc.iastate.edu) for its management and is
intensive in terms of development and delivery.
Yarger provided sample screens for the audience,
which included question and answer files and links
to other information and/or experts. He finished by
demonstrating the use of MountainSim, a real-time
experiment in which students "see" the use and
results of the Clausius-Clapyeron Equation.
M. Taber (Iowa State University) discussed the
use of the Internet for student self-managed learning. The importance of student ownership and public communication through the Internet platform
(via Web pages) were presented. In preparing such
a class framework, several questions must first be
asked: what does it mean to be scientifically literate and what standards will be used to measure
this? Therefore, a setting of standards was the initial step and provided the background for course
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objectives: demonstrate earth system interconnectivity, help students use global change issues,
and engage students in public dialogue. The content of the course was based in part on the National
Science Education Standards. In their learning, students were exposed to the economic, social, political, and ethical implications of global change. Students also developed portfolios on which their
knowledge and skills were graded against previously set criteria. There was extensive use of dialog boxes, message of the day, and other Internet/
Web features during the course by the students and
instructors. Taber provided examples where cross
referencing was extensive. He also illustrated how
combining all the tools allowed students to integrate
all aspects of science and the place of science in
the public forum.
C. Smith (Cooperative Institute for Research in
the Environmental Sciences) presented a webbased atlas of climate data intended for use in the
classroom. By way of example, she showed the site
(http://www.cdc.noaa.gov) from which related
links could be accessed. The advantages of the
electronic atlas are its low cost, ease of use, unlimited distribution, flexibility in terms of updating and
changing, and interactive menu selections. For
example, differencing of fields may be performed
to create new analyses based upon the re-analyzed
dataset from the National Center for Environmental Prediction. As an illustration of the multilevel
learning environment, the Indian Monsoon and El
Nino provided vivid examples. It was clear that the
use of a variety of plots in tandem could lead students to understand the "complete picture" as well
as help them identify real physical relationships.
Plans are underway to use Java to simplify the code,
to include more variables and datasets, and to create a variety of composite maps.
The final presentation of the university session
was made by S. Bates [University Corporation for
Atmospheric Research (UCAR)] on the development and use of a web-based archive of curriculum support materials. The archive is an outgrowth
of the COMET Education Resource Center, which
is tasked with assisting faculty with the skills and
tools necessary for multimedia education. The center was asked to coordinate these activities with the
UCAR/Unidata Users Committee. To accomplish
its charge, the center must determine the current
state of electronic education on campuses, whether
resources exist or can be shared, what techniques
Bulletin of the American Meteorological Society

are most favored, and what UCAR's role should
be. As a partial answer to these questions, the group
developed the Geosciences Research, Education,
Academic, Technology System in association with
the NSF to provide Geoscience Education minigrants to encourage the use of a virtual classroom
environment in education. Presently, a white paper describing the issues involved and solicitations
for further comment are provided through a central Web site (http://www.unidata.ucar.edu). It is
anticipated that focus groups will be formed and
surveys will be made to develop scenarios to accomplish the center's mission.
c. Poster session PI: K-12 and university
educational initiatives (Cochairs: G. Rao and
M. Ceritelli)
Thirty-one posters were on display. A number
of these posters dealt with the Internet and the
WWW and seeking or transmitting instruction for
grades K-12 using those resources. It is acknowledged that the WWW contains overwhelming
amounts of information. One site, called OASIS
(Online Activities for Standards In School), collects
and organizes relevant URLs. Details of this site and
how educators can utilize the WWW for class use
were given.
The uniqueness of the coast of Maine and its
marine resources is beginning to be appreciated by
the World Community and will be appreciated more
with the proposed installation of the Maine School
and Library Network. Another poster used the Internet and the NOAA weather radio to show how
this combination of data sources was useful in
teaching high school mathematics. Similarly, posters from Central Florida and Alaska showed how
the DataStreme Project was helpful in comprehending the complexities of weather in general and the
local weather in particular.
Two posters were concerned with the National
Science Education Standards and reviewed how
Project ATMOSPHERE and the Maury Project
have developed instructional material for teachers.
A high school in Maryland has even attempted to
assess the impact on eighth graders by asking them
to take a position on the global warming issue using information from the Internet.
Using modules developed by the Maury Project,
one poster demonstrated how the "Density Driven
Ocean Circulations" module can clarify the concept of density. Another discussed the portfolio
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experiment where a student's work is collected in
a folder. This poster complimented the wind-driven
circulation module and how students recognize
patterns quickly.
Four posters were concerned with the
Bondhusbreen Valley in Norway. These were presented by students of Pennsylvania State College
High School and Gillespie High School in Scotland.
The respective discussions on the effect of meteorology on plants, energy budget at the surface,
chemical weathering and micrometeorology of the
valley were noteworthy and represent a fine example of collaboration at the international and high
school levels.
The prospect of TV being used as an interactive
distance learning medium was demonstrated and
discussed in a poster from Lyndhurst High School.
In another poster, details were presented showing
how students got organized and delivered video
weather forecasts in a studio. One poster dealt with
the atmospheric environment and how students
measured trace gases and correlated them with the
pollution downstream of a metropolitan area. The
University of Illinois showed a hybrid system called
the Weather Visualizer where real-time and
archived meteorological data can be used simultaneously in classrooms. Through this system, the
student-computer interactivity is increased while
dependency on the network is decreased.
Several posters were presented on the NSF
Young Scholars Program established at Jackson
State University, Mississippi. One poster described
this precollege outreach program, which encourages students to pursue a career in science. The
other posters presented the perspectives of an undergraduate meteorology major and a high school
teacher who were also involved in this program.
In a poster covering somewhat advanced material, thermodynamic processes in a tropical cyclone
were analyzed and the difference between the surface sea and air temperatures was used to diagnose
the cyclone's characteristics using Mathematica.
Another poster solved iteratively the gradient wind
equation using a simple calculator.
A poster from The Manitoba Environmental
Services Centre discussed their educational outreach program. Staff members participate in science
teachers' workshops, exhibitions, and fairs and
bring modern presentations into classrooms. This
program focuses on severe weather, environmental issues, and other public weather concerns.
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This year's poster session documented a variety of initiatives designed to educate and excite students about weather and science, as well as provide weather education to the public. Teachers, the
NWS, and other groups and agencies have organized these programs to promote weather education at the precollege and college levels. Whether
it be in the classroom, at a meeting or workshop,
or on a computer at home or in school, learning
about weather has become accessible to many more
people.
d. Joint session Jl: Global change educational
initiatives (Cochairs: R. Quayle and K.
Kloesel)
The second day of the symposium began with a
joint session between the Sixth Symposium on
Education and the Eighth Symposium on Global
Change studies. This session provided attendees
with a variety of innovative interdisciplinary examples of how curriculum can be designed in both
the university and K-12 environments. The goal
is to better prepare students for the challenges of
studying global change issues. The keynote
speaker for the session was R. Crane (The Pennsylvania State University). Crane outlined the complex research issues faced by the global change
community, and the difficulty in reducing these
issues into a form that can be accurately disseminated in a classroom of nonscience majors. In addition, effective teaching strategies that incorporate
the inter- and multidisciplinary facets of globalchange science typically require the cooperation
and coordination of individuals from numerous
disciplines, making the task of teaching these
courses more logistically complex.
The next presentation outlined ways in which
numerous universities collaborate to more effectively develop courses in global change. M. Kalb
(Universities Space Research Association) discussed these goals under the umbrella of the
NASA-sponsored Earth System Science Education
initiative, which fosters interaction among universities involved in global-change research.
L. Warner (Global Change Instruction Program,
UCAR) discussed a series of college-level instructional modules, highlighting the adaptive nature of
these modules. The subject of global change is constantly evolving as new scientific results emerge.
Rapidly changing scientific results also have political impacts that make global-change science an
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appropriate selection for interdisciplinary studies
across the social and earth sciences.
P. Duke (E.T. Booth Middle School, Kennesaw,
Georgia) and G. Rumpp (Colonial Middle School,
Norristown, Pennsylvania) presented the results of
a collaborative effort by middle-school students in
Georgia and Pennsylvania to study global oceans.
This project combined classroom and field work
to illustrate the importance of oceans in the globalclimate puzzle.
R. Chambers (Beaumont Middle School, Portland, Oregon) discussed content preparation initiatives underway at the Teacher Center of the National Science Teachers Association. These initiatives provide opportunities for teachers to work
directly with scientists involved in global-change
research. The teachers then draw upon these experiences to prepare new course materials for the
precollege classroom.
J. Matkins (Virginia Commonwealth University)
affirmed the need for better teacher preparation. Her
presentation focused on the fact that many experienced precollege teachers hold erroneous beliefs
about global change that are the result of inadequate preparation. In addition, her findings indicated that many precollege teachers prepared classroom materials from popular articles in the public
media rather than readily available scientific publications. In an effort to alleviate this problem,
courses are being developed in colleges of education across the country that focus on sound scientific content.
In addition to the improvements in the content
of global-change materials presented in the
precollege classroom, an increasing amount of climatic data is now available for laboratory exercises
dealing with global change. T. Ross [National Climatic Data Center (NCDC)] demonstrated the
CLIMVIS interactive visualization system, whereby
teachers can access climatic data via the WWW.
These data can then be used to illustrate many of
the global-change concepts discussed in class.
C. Steele (Institute for Global Environmental
Strategies) outlined a NASA-sponsored project,
Discover Earth, that allows select master teachers
the opportunity to work with scientists to develop
teaching modules that stress the understanding of
the Earth as an integrated system. This program,
along with others outlined here and elsewhere, are
becoming successful tools for improving teaching
strategies and methods in the area of global change.
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Another example of using field studies to better
prepare the next generation of scientists was presented by G. Meldrum and T. Arnold, high school
teachers in Scotland and Pennsylvania, respectively.
They designed an international field program that
allowed students from their two countries to interact and conduct a highly sophisticated education
and research project in global change. After being
engaged in research and complex analysis, the students in this program expressed a desire to become
more involved in scientific inquiry, which is the
goal of all of these documented educational efforts.
T. D. Bess (NASA Langley Research Center)
discussed additional datasets available for globalchange research in the college and precollege classroom. These data are part of the Earth Radiation
Budget Experiment and include radiation flux data
and albedo measurements, two important parameters in understanding the Earth's radiation budget.
Like the NCDC data, these data are also available
on the WWW.
J. Moore (Burlington County Institute of Technology, Medford, New Jersey) ended the session
with a discussion of applying improved classroom
materials and data into the K-12 classroom. He
stressed the importance of an integrated Earth systems approach to teaching global-change topics.
It is clear that numerous efforts are underway
around the world to encourage students and teachers alike to achieve a better understanding of how
the earth system works. Both college and precollege
teachers are working toward improving training
programs, conducting field inquiry, as well as providing data for students at all educational levels for
research.
e. Session 3: Popular meteorology education
home pages (Cochairs: F. J. Gadomski and J.
T. Schaefer)
This special session consisted of three invited
papers on Internet home pages devoted to popular
education in meteorology. The presentations illustrated both the power of the Internet as an educational tool and the wealth of meteorological information available to anyone with Internet access.
The first presentation was given by J. Williams
of USA Today. Guiding principles behind this home
page (http://www.usatoday.com) that receives over
600 000 "hits" on a fair-weather day were discussed. A short download time is essential for any
commercial home page. The home page has to be
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user-friendly with text segments being generally less
than one page long with corporate firewall compatible graphics being used whenever possible.
Information must be easily found and categorized,
links should make sense, and there should be many
hot buttons or icons. Finally, the information must
be reliable. Experts should be consulted, referenced, and linked to the home page. With these
guidelines, information ranging from basic meteorological concepts to conference preprints can be
included in the same home page.
A demonstration of The Weather Underground,
Inc., Web site (http://www.wunderground.com)
was given by P. Sampson (The Weather Underground). Along with Sampson, other principal developers of the home page are M. MacDonald, J.
Masters, J. Ferguson, C. Schwerzier, and A.
Stremberg. This is one of the most popular weather
home pages, receiving over 24 000 000 hits last
year. The Web site includes state-of-the-art Java and
Shockwave options. Along with current weather
data and forecasts, it includes a comprehensive
index of weather-related sites (Weathernet). One
new feature is the "Yuckyness" weather index that
they are interactively deriving with their callers.
The home page is the number one weather option
on the new WEB-TV service. This service will
make relatively inexpensive Internet access available. It is capable of downloading audio as well as
data, which will give wide availability to high-quality interactive training modules.
D. Jones, a meteorologist with WRC-TV in
Washington, D.C., followed with an interactive
presentation on the 4-WINDS observational project
and the WeatherNet4 home page that he and R.
Ryan have implemented. The 4-WINDS is an educational mesonet with over 200 sensors on line. It
was initially started to show direct applications of
science, mathematics, and geography lessons. This
mesonet data have been integrated into the home
page (http://wxnet4.nbc4.com). The home page is
a cooperatively funded NASA-WCR-TV project
aimed at making earth and space science data and
information available to the general public. It focuses on the Washington, D.C., area and includes
real-time satellite images, an on-line weather camera, observations from web weather watchers, a
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question-answer bulletin board, and a "homework
helper." It received up to 40 000 hits per hour during this winter's blizzard.
3. Summary

The Sixth Symposium on Education provided a
wide range of educational issues and innovations
for precollege, university, and popular education
in meteorology and oceanography. The American
Meteorological Society continues to be a leader in
K-12 science education through such programs as
Project ATMOSPHERE, the Maury Project, and
Project DataStreme. In addition, individual teachers, as well as university, government, and private
sector personnel, are involved in outreach activities to enhance the study of atmospheric and related
phenomena in the precollege classroom.
An area of concern to the university and professional meteorological communities is the availability of professional education. As in all professional
careers, there is a continuing need for lifelong learning to keep meteorologists in the workforce current on recent research and operational developments. Both institutions of higher learning and
employers need to examine this issue closely to find
mutually acceptable solutions so that all in the discipline are kept up-to-date with advances in the field.
Last, in an attempt to enhance educators' awareness of advances in the research community, a joint
session was held with the Eighth Symposium on
Global Change Studies. This session enabled educators and researchers to exchange ideas on how
to explain the intricacies of global-climate change
in the classroom. Teaching about the complex issues related to climatic change is a challenge for
educators at all levels, but one that is very important for increasing the scientific literacy of all.
Acknowledgments. The authors wish to recognize the efforts of
the organizing committee for the Sixth Symposium on Education.
The committee provided the guidance necessary for insuring a successful symposium. They also would like to express their gratitude
to the many individuals who made presentations at this meeting and
the organizations they represent, which are involved in diverse programs to enhance science education at all levels.

Vol. 79, No. 3, March 7 998
Unauthenticated | Downloaded 01/09/23 01:36 AM UTC

