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Abstract

1. Introduction

In recognition of the educational efforts throughout the atmospheric and oceanic science communities, the American Meteorological Society (AMS) has instituted an annual forum called the
Symposium on Education. The third such symposium was held this
year in conjunction with the 74th Annual Meeting in Nashville,
Tennessee. The theme of this year's symposium was "Preparing for
the Twenty-First Century." Thirty-one oral presentations and 26
poster presentations summarized a variety of educational programs
or examined issues of importance for both the precollege and university levels. In addition, there was a panel discussion on future
directions for the undergraduate degree in the atmospheric and
marine sciences. One interesting aspect of this year's symposium
was a joint session with the 10th International Conference on Interactive Information and Processing Systems for Meteorology, Oceanography, and Hydrology on new technologies for the classroom. 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 the educational initiatives of members
and institutions associated with the AMS.

In 1992, the AMS convened its inaugural Symposium on Education. The purpose of this meeting was
to recognize the educational initiatives within the
Society and the atmospheric science community at
large, and to inform the general membership of the
activities supporting education within the atmospheric
sciences (Smith et al. 1992).
Realizing that education is a significant component
of the overall mission of the Society, AMS has incorporated the Symposium on Education as a permanent
part of the Annual Meeting schedule. This symposium
provides a forum for members and other interested
parties to exchange ideas on educational issues and
to report on educational activities relevant to the
atmospheric and related sciences for K - 1 2 and university levels. As evidence of the institutionalization of
the Symposium on Education, this year's symposium
presentations were compiled in a preprint volume. In
addition, a new standing committee will be recommended to the AMS Council to organize future Symposia on Education.
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This year the Third Symposium on Education was
held in conjunction with the 1994 Annual Meeting at
Nashville, Tennessee. Thirty-one oral presentations
and 26 poster presentations summarized a variety of
educational programs or examined issues of importance for both the precollege and university levels. In
addition, there was a panel discussion on future
directions for the undergraduate degree in the atmospheric and marine sciences. The program for the
conference appeared in the October 1993 issue of the
Bulletin. The following is a summary of the two-day
event, which included discussions of both precollege
and university educational initiatives with the theme
"Preparing for the Twenty-First Century."
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2. Session summaries
The Third AMS Symposium on Education was divided into one poster and three oral presentation sessions. Session 1 focused on K - 1 2 education programs,
including presentations about Project ATMOSPHERE
activities as well as other precollege outreach initiatives.
In addition to the oral presentation session, there were
poster presentations by AMS atmospheric education
resource agents (AERAs), other K - 1 2 teachers, and
representatives from a variety of university, government, and school outreach programs. Session 2 included presentations about a variety of university initiatives for both undergraduate meteorology and oceanography programs. It culminated with a panel discussion
on future directions for the undergraduate degree in the
atmospheric and marine sciences. The final session
was conducted jointly with the 10th I nternational Conference on Interactive Information and Processing Systems for Meteorology, Oceanography, and Hydrology
(10th MPS) on new technologies for the classroom. The
following is a summary of the presentations for each
session.

AERAs have conducted more than 600
special training sessions for about
20 000 teachers over the past two years.

a. K-12 educational programs (M. J. Passow and
T. C. Spangler, session co-chairs)
I. W. Geer, director of the AMS K - 1 2 education
program, opened this session with an overview of
Project ATMOSPHERE. He discussed several aspects of the program, including the status of the AERA
program and instructional materials development, as
well as several new initiatives. Currently, 69 teachers
(representing 43 states and the District of Columbia)
are designated as AERAs. These AERAs have conducted more than 600 special training sessions for
about 20 000 teachers over the past two years. The
number of AERAs is expected to reach approximately
80 by mid-1994. Materials development over the past
year includes a resource manual entitled Look Up!,
which was distributed with a special education issue of
Weatherwise magazine, and two new training modules (Clouds and Water Vapor and the Water Cycle)
developed for AERA workshops. In addition, Geer
described AMS involvement in a feasibility study,
called the DataStreme program, to deliver near-real-
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time weather information to schools through the vertical blanking interval on cable television. This project,
a joint venture of AMS, The Weather Channel, and
Weather Services International, has demonstrated
promising success as a low-cost data delivery system
for the classroom. Geer also announced new initiatives for 1994: the Maury Project—a program similar
to Project ATMOSPHERE but for physical oceanography—and a summer workshop for community college
and four-year undergraduate institution faculty who
teach meteorology courses. These new initiatives are
proof positive that AMS educational efforts are expanding to enhance atmospheric science education at
all levels.
D. R. Smith, chair of the AMS Board on School and
Popular Meteorological and Oceanographic Education, updated the audience on the Project ATMOSPHERE teacher training program. This program
involves both meteorological background and leadership training for teachers designated as AERAs. Smith
focused his attention on the most recent workshop
held during the summer of 1993 at the University of
Oklahoma in Norman, Oklahoma. Fifty-eight AERAs
attended this 10-day program, which focused on
atmospheric moisture and the dynamic processes
responsible for motions, with emphasis on atmospheric convection and severe local storms (Smith et
al. 1994).
R. S. Weinbeck discussed the development of
training modules through Project ATMOSPHERE. To
date, four modules have been produced as instructional materials for AERAs to present at teacher inservice sessions. The modules include basic understandings, detailed narratives, and activities pertaining to atmospheric topics. In addition, two teacher
resource guides, called Look Up!, have been distributed with Weatherwise, with a third scheduled for the
February-March 1994 time frame. Other instructional
materials being marketed nationally as classroom
resources include USA Today's The Weatherbook
transparency set and a booklet entitled The Story
Clouds Tell, by Margaret A. LeMone, with accompanying slides.
J. T. Snow described his involvement with a National Academy of Science effort to develop K - 1 2
science education standards. These standards are
intended to provide local school districts with guidelines about science content, assessment, teaching
strategies, and teacher preparation. The standards
include concepts from physical, life, earth, and space
sciences. The goal of the standards is to provide
science programs for all students. The first full version
became available in February 1994.
M.J. Passow outlined alternative assessment strategies for precollege science. With recent improve-
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merits in science content through programs such as
Project ATMOSPHERE and with innovations suggested by the national standards, it becomes more
necessary than ever to examine how students are
evaluated. A variety of approaches can be used to
provide an authentic assessment of student progress,
such as modified short-answer questions, competency-based instruction, peer and self-evaluations,
and performance and portfolio assessments.
H. P. Warthan examined scientific literacy through
weather education. She discussed how, what, and
why topics such as weather can influence a student's
ability to learn and use knowledge. She noted that
weather can provide a strong vehicle for helping
students to become scientifically literate, but that the
atmospheric topics used must be treated at appropriate levels of interest and understanding.
S. M. Carlson proposed a variety of ways to encourage parental involvement for the enhancement of athome learning and the improvement of student achievement. He noted the importance of developing ways to
assist parents to help their children learn outside the
school environment. Carlson suggested several techniques for helping parents and provided a list of
resources and some simple activities.
S. McGee presented "Cyclone in the Classroom."
His Learning through Collaborative Visualization
project connects high school students with science
mentors in a program to enhance interest and skills.
More than 100 students designed and conducted
projects using data and guidance provided by participating scientists. Such an approach allows students
to "uncover ideas" rather than just "cover" a less
meaningful curriculum.
R. W. Chambers related how his students use
direct-readout satellite images to "play with science"
for the purpose of increasing interest and achievement level. He described how satellite images can
serve as "attention grabbers" as a first step in teaching
some of the complexities of both the science and
technology involved with the images.
P. Mroz summarized his research into the development of "logical thinking"—especially the Piagetian
stages of "preoperational," "concrete operational,"
and "formal operational." Mroz provided guidelines for
developing appropriate curriculum activities. Teachers need to know more about how students develop
concepts of content and reasoning, especially if they
are to optimize the use of informational sources such
as those available through DataStreme.
C. S. Glantz discussed the Options in Science
program at the Battelle Pacific Northwest Laboratory
(BPNL). This program is a partnership between BPNL
research scientists and local area teachers and middle
school students. Scientists provide role models that
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enable students to develop interests and to see opportunities in science, especially for underrepresented
groups. Part of the program includes a curriculum unit
on global change to increase the teachers' subject
knowledge and to enhance their "comfort level" for
handling complex and controversial scientific topics.
Kevin Kloesel closed this session with a status
report on the Florida EXPLORES program. This program uses National Oceanic and Atmospheric Administration direct-readout satellite technology in a statewide initiative to enhance science education. The
program, funded with sales of a special Challenger
license plate, provides equipment and instructional
materials for across-the-curriculum activities. Scientists from The Florida State University help teachers
and students understand the imagery and apply it in
the classroom.
b. Poster session: K-12 educational programs
(H. P. Warthan, session chair)
In addition to the oral presentations on K - 1 2 educational programs, there were 26 poster presentations
by AERAs or other teachers, as well as representatives of university and other outreach programs. These
presentations included descriptions of programs in
which weather education is incorporated into the
classroom, precollege teacher training, and current
topics of research interest. The following is a listing of
the presenters with titles of their posters:
•

•

•

•

•

•

•

•

District Eleven Weather Study
Program—S.
Richards, Northeast Bronx Weatherstation, Bronx,
New York
Telecommunications,
Technology, and Weather
in the Classroom: A Teacher's
Perspective—G.
Sacket, Chamberlain Middle School, Fairview,
Oklahoma
Meteorology of the Future: Space Meteorology in
the Classroom—K. Murphy, St Anthony's School,
High Ridge, Missouri
AERA Community
Service—F.
McCollum,
Muscogee County School District, Columbus, Georgia
Middle School: Excited about the Weather— M.
Mettert, Village Woods Middle School, Fort Wayne,
Indiana
Project A TMOSPHERE Helps Teachers Observe
the Weather Not Only out Their Windows but in
Their Classrooms—J. Johnson, Barton Elementary School, Irving, Texas
Interdisciplinary
Teaching Techniques
Using
Weather Topics—L. Greenleaf, Belfast Area High
School, Belfast, Maine
Student Research into Acid Rain—J. J. Matkins,
Louisa Middle School, Mineral, Virginia
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Integrating Weather into the K-8
Curriculum—T.
DeVore, Wood County Schools, Parkersburg, West
Virginia
The Work of Project ATMOSPHERE in New Jersey—R. Lees, Lyndhurst High School, Lyndhurst,
New Jersey
AMS Local Chapters andAERAS: A Partnership—
R. M. Camarda, Shea Middle School, Syracuse,
New York
Significant Weather Events and AERAS— R. M.
Camarda, Shea Middle School, Syracuse, New
York
Preparing Maryland Elementary Students for State
Performance Tests Using Meteorological Topics—
J. Koester, Anne Arundel County School System,
Annapolis, Maryland
Educational Outreach Activities at the Illinois State
Water Survey— R. Peppier and B. Reinke, Illinois
State Water Survey, Champaign, Illinois
Satellite Instructional Pack for Studying Hurricane
Hugo—R. Reynolds, University of Reading, Reading, United Kingdom; J. T. Snow and M. E. Akridge,
Purdue University, West Lafayette, Indiana
A Real-Time Weather Program for Elementary
School Curricula—D. Smith, Green Acres Elementary School, Fairfax, Virginia; R. Gird, National
Weather Service, Silver Spring, Maryland
Meteorology in the National Curriculum of England
and Wales— R. Reynolds, University of Reading,
Reading, United Kingdom
Atmospheric Education: Getting the Message to
Teachers through Interdisciplinary
Activities—M.
J. Ceritelli, Immaculate Conception School, Columbus, Ohio
International Student Ozone Monitoring Network—
B. E. Parks, Wilmington Middle/High School,
Wilmington, Vermont
Using Weather for a Project-Based Activity in High
School—M. Rosenthal, Randolph High School,
Randolph, New Jersey
Multicultural Perspective in Meteorological Education—E. Solis, CeMast Office, Illinois State University, Normal, Illinois
National Weather Service School Weather NetLink Program in North Carolina—F. C. Vann, Midway Elementary School, Dunn, North Carolina
The Oklahoma School of Science and Mathematics—Real Reform Through Real Change—J. P.
Gleason, Oklahoma School of Science and Mathematics, Oklahoma City, Oklahoma
Using Meteorology
with At-Risk
Students—S.
Walsh, Bearden Middle School, Knoxville, Tennessee
Geoscope: A Scenario about El Nino—C. Gautier,
M. Lansfield, and D. Schweizer, Earth-Space
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•

Research Group, University of California, Santa
Barbara, Santa Barbara, California; R. Simard,
Canada Centre for Remoting Sensing, Ottawa,
Ontario, Canada
Hooking Girls on Science: Projects at Penn State—
W. C. Lambert, J. L. Evans, and T. Spiro, Department of Meteorology, The Pennsylvania State
University, University Park, Pennsylvania

c. University educational initiatives (P. J. Smith and
R. S. Weinbeck, session co-chairs)
The theme of this session was university educational initiatives with particular focus on undergraduate meteorology and oceanography programs. S. E.
Postawko detailed an innovative research program
called the Schools of the Pacific Rainfall Climate
Experiment (SPARCE). This unique partnership was
initiated by the University of Oklahoma as a program
to increase the number of measurements of rainfall by
involving schools and technical centers in the Pacific
Islands. Its goals are both educationally and research
motivated. Pacific Island students and teachers are
trained to make observations that can be incorporated
into scientific studies providing greater coverage than
normally available for this data-sparse area of the
globe.
This was followed by D. R. Johnson and M. W.
Kalb's review of the National Aeronautics and Space
Administration (NASA)/University Space Research
Association university-based cooperative program of
Earth System Science Education. This program links
22 universities across the country and NASA scientists in the development of undergraduate curricula in
earth system science.
The third in this series of papers was a discussion
by H. B. Bluestein of a special two-week short course
offered at the University of Oklahoma. This course
used the National Center for Atmospheric Research
Cross-chain Loran Atmospheric Sounding System to
provide students with hands-on experience in collecting and evaluating radiosonde data during severe
convective episodes.
Next, R. Stull gave a most controversial forecast on
the role of undergraduate atmospheric science programs in a future where there are no routine weather
services provided by humans. He predicted that in the
next century all mesoscale and synoptic-scale analyses and forecasts would be entirely computer generated. This futuristic scenario should signal a warning
to universities offering B.S. and M.S. degree programs in meteorology, demanding significant modifications in order to cope with a fully automated operational environment.
The first half of this session ended with two presentations pertaining to oceanography. L. Pietrafesa proVol. 75, No. 7, July
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vided a concise summary of the status of undergraduate degree programs in the marine sciences. His study
suggested that there are numerous opportunities at
many universities for students interested in the study
of the oceans. However, he cautioned that considerable work is required to ensure academically sound
curricula, which could be assisted by developing applied tracks for the basic sciences. Next, D. R. Smith
described the physical oceanography and meteorology curricula at the U.S. Naval Academy. Based on
the minimum competency requirements for Naval
Academy graduates related to the study of oceanic
and atmospheric phenomena, the oceanography major
is arguably one of the best academic preparations for
future naval officers.
This session continued with papers on undergraduate admission standards, curriculum, and postgraduate employment in the disciplines of meteorology and related fields. K. S. Coles noted the dearth of
secondary school offerings in the geosciences and
their lack of acceptability for collegiate admission.
The authors called for university involvement to initiate secondary earth and space science courses that
may provide collegiate preparation and encourage
student enrollments while also enhancing teacher
preparation in environmental courses. Next, S. Zevin
and G. Carter identified the academic preparation
and organizational skills needed by future National
Weather Service (NWS) employees. The NWS modernized office structure will require more scientific
background and technological skills to supplement
forecasting skill. This will provide the public with the
best meteorological services possible. Last, P. J.
Smith presented a proposal of requirements for the
B.S. degree in meteorology under consideration by
the AMS Board on Meteorological and Oceanographic
Education in Universities (BMOEU). These recommendations include items relevant to curriculum content, faculty staffing, and space and facilities to provide quality undergraduate education suitable for
both future professional employment and graduate
study.
The previous paper stimulated a panel discussion
on future directions for the undergraduate degree in
atmospheric and marine sciences. Panelists included
J. T. Snow (moderator), R. L. LaVoie, P. J. Smith, T.
C. Spangler, and L. Pietrafesa. Snow stated at the
outset that his goals for the panel discussion were
twofold: to provide feedback on the BMOEU recommendations for the revised B.S. degree program, and
to establish broad consensus on acceptability of the
recommendations. From his perspective as the primary provider of continuing education for the operational meteorological community, T. Spangler feels
the current AMS requirements for the B.S. degree in
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meteorology are inadequate, especially in areas of
mesoscale processes and applications of remote
sensing. He suggested that five-year B.S. programs
instead of the traditional four-year B.S. program or
graduate degree could become the norm for meteorology. When questioned about extending the B.S.
program in meteorology to five years, the audience
offered divergent responses but generally did not
favor such a proposal. P. J. Smith expressed several
dangers that arise with an expansion of the undergraduate degree requirements, including possible
reductions in enrollment. He recommended a focus
on fundamentals and, building on the strengths of
existing programs, allowing graduate study to handle
more advanced topics required by new developments
in science and technology. R. LaVoie suggested that
minimum requirements be the starting point for the
B.S. degree. He believes that universities should
provide the education and that NWS and other employers should provide the training for specific positions through internships. Other opinions regarding
possible expansion of the requirements included the
desirability of practical experience through student
internships, senior research theses, and the inclusion
of a course in technical writing. One alternative to a
five-year program was eliminating B.S. degrees in
meteorology and attracting physics majors with strong
mathematics and computing science backgrounds to
graduate programs in atmospheric science. In closing, J. Snow requested that all members of the
audience review the BMOEU proposals and provide
suggestions for revisions to the future undergraduate
degree requirements in meteorology.
d. Joint sessions with 10th IIPS Conference: New
Technologies for the Classroom (D. R. Smith and
A. E. Mac Donald, session co-chairs)
The final portion of the program was a joint session
with the 10th IIPS Conference, which focused on new
technologies for the classroom. This session identified several technological developments to enhance
the teaching and learning of meteorology and related
disciplines. Several of these presentations included
demonstrations of new technological innovations.
T. F. Ross opened the session with a presentation
of CD-ROM products available from the National
Climatic Data Center. He showed several examples of
the products and the ease of access and usage on a
personal computer in the classroom.
R. A. and W. G. McPherson demonstrated the use
of Oklahoma Regional Mesonetwork data for K - 1 2
classrooms. This computerized system provides nearreal-time data from 108 sites across the state that can
be accessed by teachers and students via Internet.
Teachers participating in Project EARTHSTORM, a
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National Science Foundation-funded and state-funded
program to enhance the teaching of science and
mathematics, are provided hardware and software for
using this statewide environmental database.
T. C. Spangler outlined the Cooperative Operational Meteorology Education and Training program.
This program was developed as part of the NWS
modernization effort to upgrade the scientific and
technological backgrounds of operational meteorologists. It includes three components: resident training,
distance learning, and outreach. Spangler showed
excerpts from the computer-based learning modules
used in the distance-learning program. He also announced programs available for university faculty
interested in developing courses in mesoscale processes.
P. J. Samson described the Blue Skies system, an
interactive tool and curriculum for K - 1 2 education.
This parallel development of software and curriculum
provides materials and products for teaching weather
and other environmental topics. Samson showed how
the Blue Skies system can be accessed via Internet
to enhance science education through interactive
learning.
S. Bates and B. Domenico provided information
about UN I DATA efforts to support educational activities via Internet. Bates discussed techniques to acquire information over Internet using gopher, an information delivery system. Gopher enables a server to
assist many more users while expending fewer resources in the process. The gopher server also allows
access to many products currently available from
UNIDATA and other sources that can enhance science education. Domenico then described the
UNIDATA Internet Data Distribution (IDD) system.
IDD will enable UNIDATA to deliver real-time weather
data and products to universities via Internet rather
than through the current commercial satellite broadcast. University computer systems could then serve
as a distribution source for dissemination to other
users connected to their local area networks. Some
institutions are already using prototype systems to
provide weather data products to K - 1 2 classrooms.
Ramamurthy demonstrated an example of such a
prototype system developed at the University of Illinois. Their project uses a new learning model of
collaborative visualization to promote partnerships in
science education. Ramamurthy and his colleagues
are responsible for the development of multimedia
modules to provide high school students with images
and text on meteorological topics consistent with
those used by the scientific community. Feedback
from the students and theirteachers provides suggestions to improve the educational appropriateness of
the products for K - 1 2 classroom use.
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The final three presentations focused on computer-based learning systems for university meteorology classes. Most introductory meteorology courses
have traditionally been lecture oriented, with little
interactive or hands-on experience for the students.
D. Yarger and J. P. Boysen demonstrated how computer-based learning could be applied to stimulate the
interest of students in a large lecture environment.
This system incorporates information and products
from UNIDATA to provide displays of current weather
to assist the average student with real-world examples of meteorological concepts. One of the most
popular activities is a weather forecasting component
using these near-real-time products. R. Miller displayed a similar system in use at The Pennsylvania
State University (PSU) as a tool to augment the large
lecture environment. This interactive teaching device
has been used in introductory courses at PSU with
much success, as indicated by rave reviews from
students. Finally, T. Ackerman discussed how computer technology developed at PSU has been adapted
for atmospheric physics laboratory activities. He noted
that this computer-based learning strategy offers
additional flexibility forteaching, providing the instructor with the capability to simulate physical processes
that might be difficult to perform without expensive
instrumentation.

3. Summary
The Third AMS Symposium on Education provided
the general membership of the Society with a wide
range of educational issues and innovations for both
precollege- and university-level science education.
Project ATMOSPHERE continues to be a national
leader in K - 1 2 science education, developing an
infrastructure and instructional materials to support
the study of weather topics at the precollege level. In
addition, individual teachers, as well as university,
government, and private sector personnel, are involved in outreach activities to enhance the study of
atmospheric phenomena for the classroom.
The university community has a number of concerns as well. Perhaps one of the most pressing is to
determine the future direction that undergraduate
programs in the atmospheric and oceanic sciences
should choose in order to meet the needs of the
respective disciplines during the upcoming decades.
For example, universities need to decide how to
address the requirements of the National Weather
Service and other future employers of university graduates in the atmospheric and oceanic sciences in terms
of curriculum and use of limited resources.
Finally, advances in technology offer exciting op-
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presentations at this meeting and the organizations they represent,
which are involved in diverse programs to improve science education at all levels.

portunities and new challenges for the classroom
instructor at any level. Clearly, the new tools for
enhancing both teaching and learning are valuable
resources that need additional investigation and creative application to optimize their effectiveness in the
classroom and the teaching laboratory.
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