MEETING SUMMARIES
A SUMMARY OF THE I6TH
SYMPOSIUM ON EDUCATION
BY RAJUL E. PANDYA, DAVID R . SMITH, D O N N A J . CHARLEVOIX, W A Y N E HART, MARIANNE J . HAYES,
SHIRLEY T. MURILLO, KATHLEEN A . MURPHY, DIANE M . STANITSKI, AND THOMAS M . WHITTAKER

T

mamammmmm

he 16th Symposium on Education, part of the

•

87th American Meteorological Society (AMS)

Annual Meeting, provided a window into what

the diverse and loosely connected community of

WHAT:

atmospheric science educators is thinking about and
working on. The aggregate of the posters, presentations, and discussions revealed three popular themes:
hands-on use of data, creating opportunities to teach
atmospheric science, and leveraging the current interest in climate change.
The most prominent theme of the conference dealt
with strategies for getting students and the public to

WHEN:

WHERE:

H

The annual meeting of those committed to

education and outreach in the atmospheric
sciences, including people working in
K-12, college, and informal education. This
year's meeting included special sessions on
teaching with technology and the educational
opportunities provided by broadcast
meteorology.
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San Antonio, Texas

use meteorological data. Unlike previous years, where
there was extensive discussion of the advantages of
using data, nearly every talk this time began from the

premise (sometimes unstated) that hands-on use of
data is an effective way to engage students and the pub-
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federally mandated testing in math and literacy has
of any type. For this reason, AMS members passionate
about education are increasingly focusing on using
meteorology as real-world illustrations for other science disciplines, or even as applications to develop
math and literacy skills.
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A third theme revolved around the increasing pub-

Both of these speakers described activities outside of

lic awareness of and interest in environmental issues,

the traditional school day, underlining the theme of

especially climate change. In a poll by the Center for

working outside the curriculum.

American Progress, released within a few months of

Three speakers discussed professional develop-

the education symposium, 76% of the respondents

ment opportunities for K - 1 2 teachers. The Earth

believed the effects of global warming had become

to Class program provides monthly professional

apparent. This change in public perception also

development opportunities by bringing together

brings educational challenges. A key question for this

scientists and precollege teachers to work on lesson

community is how atmospheric science education,

plans and projects together. The National Center

so long focused on explaining the science of climate

for Atmospheric Research (NCAR) showcased its

change, might adapt to a population increasingly

online professional development program dealing

interested in responding to climate change.

with climate and global change education, "Climate

Highlights involving each theme are recounted in

Discovery." A third talk provided a window into

this summary, organized by the three topic sessions

precollege meteorological education worldwide by

of the symposium.

describing Educators of Wind, Oceans, and Climate

K - 1 2 S E S S I O N . Following Sunday's opening of the

around the world gathered in Boulder, Colorado, to

symposium with more than 50 posters that were domi-

share activities and strategies focusing on earth sci-

nated by a data theme, Monday morning began with

ence, meteorology, and oceanography. A common

a series of talks exploring education in K-12 settings.

theme at the meeting was the role of national curri-

(EWOC) 2006, a conference in which teachers from

The K-12 and Popular Education Initiatives session

cula in driving or hindering meteorology education.

began with a presentation by the National Oceanic

The next EWOC conference will be held in Prague,

and Atmospheric Administration's (NOA A's) National

Czech Republic, in the summer of 2009.

Ocean Service, highlighting the resources available on
their Web site (www.nos.noaa.gov/education/).

Two informal science experiences were discussed:
Science on a Sphere and Wonders of Science. Science

Two talks described campus efforts to reach out

on a Sphere, available in 15 locations throughout the

to high school students, especially students from

United States, projects satellite imagery onto a large

ethnic groups that have been historically under-

round globe and provides a realistic and intuitive

represented in science. Both efforts were focused on

representation of global circulation patterns. One

time outside of the school day, introducing the notion

installation of Science on a Sphere, at The National

that limited space in the standard curriculum means

M a r i t i m e Center Nauticus Museum in Norfolk,

that atmospheric and related sciences must be taught

Virginia, has hosted more than 1,200 visits a year, with

outside the curriculum. The Upward Bound program

graduate students acting as docents to K-12 students.

from West Virginia University focused on informal

Wonders of Science is an innovative collaboration be-

education and on mentoring underprivileged and

tween research labs and retail merchants to bring sci-

first-generation college students during a 6-week

ence into the community. The result is a set of kiosks

summer program. The Cooperative Institute for

at the 29th Street shopping mall in Boulder, Colorado,

Meteorological Satellite Studies (CIMSS) welcomes

that showcases the local scientific labs, including the

high school students to the University of Wisconsin—

Boulder-based NOAA laboratories and NCAR.

Madison each summer for a resident earth science

The K-12 session closed with an explicit discussion

camp. In both programs, students participate in

of the challenges of integrating atmospheric and related

hands-on activities, explore case studies, work with

sciences into already packed K-12 curricula. The last

real data, and go on field trips. In 2005, many of the

speaker showcased a number of meteorological and

CIMSS camp participants paid

oceanographic phenomena he used to demonstrate

to attend, a novel

strategy for long-term sustainability.
Two more talks focused on K-12. One speaker de-

chemistry principles—for example, using the pH of
seawater to introduce the concept of acidity—thus pre-

scribed a "Space to Earth and Earth to Space" model

senting important earth science concepts to students

for high school students. Students used a variety of

who would not otherwise be exposed to them.

technological tools, such as satellite imagery, and

862

GIS and buoy data, to "see" Earth from space. The

U N I V E R S I T Y SESSION. Unlike the K-12

last speaker before the break, a second-grade teacher,

the university session was not focused on finding

explained the process for starting an AMS student

a place for meteorology education in a curriculum

chapter and described the activities of her chapter.

driven by other factors. Instead, the university

session,
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session focused primarily on meteorology majors and
described efforts to augment traditional classroombased instruction with research experience, realworld tie-ins, and practice communicating. Like the
K-12 session, the university session also emphasized
increasing opportunities for students to use meteorological models and data. A common thread running
through the university session was the implementation of new teaching tools that brought students closer
to the actual practice of meteorology.
The first presentation described Internet-accessible
radar animations, tutorials and quizzes created to
supplement a traditional lecture course. In surveys,
students reported that the interactive animations and
quizzes contributed to their learning. Visualization
was also the anchor for a new approach to case studies;
using the Unidata Integrated Data Viewer (IDV), students can create their own visualizations, integrating
numerous data sources (see the sidebar for online
examples). This approach was piloted with recent
hurricanes, including Wilma and Katrina. Finally,
two presenters described efforts to integrate real-time
modeling into their undergraduate courses. In one
tropical meteorology course, the instructor guided the
students in developing a testable hypothesis related to
tropical weather systems, such as the easterly jet. With
the students, the instructor then performed control
and experimental Weather and Research Forecasting
(WRF) simulations to test the hypotheses. Another instructor described adapting W R F to run on a personal
computer (PC) cluster, so that the model could be used
in an undergraduate class on numerical modeling
without needing to purchase time on a supercomputer
or to maintain a computing cluster.
Two presenters described their efforts to engage students with real-world applications. An oceanographer
discussed a suite of modules designed to capitalize on
students' interest in environmental systems and climate
change by explicitly considering the feedback between
different earth systems and how those feedbacks are
changing. Rather than focus on the processes themselves, however, the presenter suggested a "problem
based" approach that highlights the relevance to the
real-world concerns of students. For example, student
interst in climate change might lead to an investigation of carbon exchange between the ocean and the
atmosphere. Another presenter described her efforts
to reformat her introductory meteorology course,
so that hands-on activities are sequenced according
to current weather. Since the instructor teaches in a
location with a strong seasonal cycle, this means the
course structure and organization are fundamentally
different each semester of the year.
american m e t e o r o l o g i c a l s o c i e t y

The university session also included a keynote
presentation on an interactive, Web-based skew-T
diagram. Although developed by the Cooperative
Program for Operational Meteorology, Education
and Training ( C O M E T ) for training operational
forecasters, the tool has clear utility in undergraduate and graduate meteorology education. The skew-T
module is available for free online after registering
(http://meted.ucar.edu/mesoprim/skewt/).
Another theme of the university session highlighted
programs that provide research-oriented experiences
for undergraduates. One talk introduced the notion
of a nationwide coordinated alliance of summer
research programs in the atmospheric and related
sciences that would introduce students to research
experience, provide structured mentoring, and offer
professional development opportunities. A nationwide alliance would allow the individual programs
to better recruit and serve students, particularly students from under represented groups. An example of a
summer research program, described in some detail,
was the Students Partnering with Faculty Summer
Research Program at Kean University. In addition,
a presentation described the experience of four undergraduate and graduate students who participated
in the African Monsoon Multidisciplinary Analyses
(AMMA) field campaign in Senegal, Africa, and
closed with a slideshow of their experiences.
The final talks in the university session described efforts to help future scientists more effectively communicate their science to diverse audiences. In the University
of Wisconsin course, co-taught by atmospheric science
and communications faculty, atmospheric science graduate students design hands-on activity to help science
museum visitors learn atmospheric science concepts,
and then rigorously evaluate the activities' effectiveness
in a science museum. Similarly, in an existing course
at Plymouth State University, undergraduate students
produce podcasts to deliver weather information to the
local community.

S P E C I A L J O I N T S E S S I O N S . HPS. The Interac
tive Information and Processing Systems (IIPS) joint
session with the education symposium explored the
use of technology, particularly information technologies, to enhance student learning. In previous years,
the novelty of electronic learning aids was often
offered as their raison d'etre. This year, many talks
went beyond novelty as a justification and explored
the effectiveness of the technology in meeting specific
objectives. As an example of how careful analysis
of student behavior should influence student use of
technology, one instructor described abandoning
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hand-held polling devices, called clickers, that allow

As in previous years, a few talks in the education

students to respond to simple multiple choice ques-

symposium focused on the intersection of meteorol-

tions in favor of full-functioned computers that al-

ogy and human health. What was a bit unusual this

lowed students to simultaneously use course materials

year, however, was that these talks all had a technology

and answer more complex questions.

component and thus occurred in the HPS session. The

An experienced college teacher described how he

first talk of the session described the Environmental

used technology to "trick students into reading the

Protection Agency (EPA) module Smog City 2, dedi-

text." In his experience, the most successful students are

cated to helping people understand the risks poor air

the ones who actually read the text, and he's developed

quality poses to human health. Using the Smog City 2

an online set of quizzes and activities that students are

interface, students could explore contributing factors

required to do before class. If they do not get an answer

by using a simple model of an urban area and varying

correct, the activity itself directs them to the relevant

the amount of activity in different sectors. The sec-

section of the online text. In doing this, he has used

ond health-related talk focused on successful efforts

technology to help fulfill the teacher's job of offering

to embed lightning-related instruction in the online

guidance to students on effective study strategies.

cardiopulmonary resuscitation (CPR) courses taken

The session concluded with the idea of extracting

by health professionals. Pre- and post-tests show an

small context-free pieces from online activities or

increase in the number of right answers—from 47% to

lessons. These small pieces, dubbed reusable content

83%—on these questions. Further, since these courses

modules, could be collected into a repository of

must be taken every two years, they provide a good

virtual activities that professors would draw from to

way to make sure that health professionals remain

make their own lessons, activities, and lectures. For

knowledgeable about lightning safety.

example, a professor wanting to develop a lecture

Two talks focused on technology to enable the

on buoyancy would be able to draw on a number of

direct, hands-on use of data by K - 1 2 teachers and

interactive online activities about molecular motion,

students. T h e My NASA Data program is a Web

temperature, density, and other topics to illustrate

portal with access to datasets that have been quality-

concepts in the lecture.

controlled and made downloadable in small chunks

ON THE WEB
number of the resources described in the symposium are available on the Web. The list below highlights some of
these resources—for starters, the entire 16th Symposium on Education program, with links to the complete abstracts
of the poster session as well as the presentations discussed in this article (http://ams.confex.com/ams/87ANNUAL/
techprogram/programexpanded_380.htm).

A

A M S Online W e a t h e r Studies is an introductory college course provided by the American Meteorological Society for
undergraduate institutions nationwide, featuring direct student use of data (www.ametsoc.org/amsedu/online/info/).
The G L O B E Program is a worldwide, hands-on primary and secondary school-based science and education program,
with extensive atmospheric science modules and measurement protocols (www.globe.gov/).
N O A A National Ocean Services Education pages highlight resources for teachers
(http://oceanservice.noaa.gov/education).
N C A R ' s Climate Discovery Teacher's Guide is available free (http://eo.ucar.edu/educators/ClimateDiscovery/).
The Unidata Integrated Data Viewer ( I D V ) visualization tool is freely available for download and use
(www.unidata.ucar.edu/software/idv/).
The C O M E T program's interactive Skew-T is available for free after registering online
(http://meted.ucar.edu/mesoprim/skewt/).
The Plymouth State Meteorology Department's Podcast Forecasts are available at their department weather
center (http://vortex.plymouth.edu/); scroll down the menu on the left to the section Forecast Weather.
Anyone can play the Smog City 2 simulation (www.smogcity2.org/).
The My N A S A Data site provides access to earth science data, tutorials, and a mentoring network
(http://mynasadata.larc.nasa.gov/).
Read more about the graduate students who participated in AMMA in a National Science Foundation news release
(www.nsf.gov/news/news__summ.jsp ?cntn_id= 108210).

864

| BAF15* june 2009
Unauthenticated | Downloaded 01/09/23 03:36 AM UTC

conducive for use in K-12 classes. The My NASA Data
Web site also contains a mentoring section, where you
can send e-mail to get help from an experienced teacher
or scientist. The other K-12-oriented talk described a
custom Web interface designed to help high school
students in Delaware use GIS data in guided inquiry
activities that are aligned to state standards.
One talk compared the results of offering the same
course in two different ways: as a traditional faceto-face course and as a remote, online, synchronous
(aka teletraining) course, combining online activities,
conference calls, and course management software in a
real-time, at-a-distance environment. Although more
students were able to attend with this arrangement than
the traditional in-person class, and it was considerably
cheaper, the interaction between student and instructor was judged to be of less quality. Also, the course
required considerable technological support even in
the online version, which made it more expensive than
hoped. In the future, the author of the talk suggested
that teletraining be used to augment previous face-toface courses and that the quality of instructor-student
interaction in teletraining envirionments is enhanced
by previous in-person interaction.

B R O A D C A S T M E T E O R O L O G Y . To promote
linkages between the broadcast meteorology and
education communities, the 16th Symposium on
Education and the 35th Conference on Broadcast
Meteorology also sponsored a joint session. Broadcast
meteorologists are the front line of educational public
outreach in the meteorological community, and the
joint session explored their key role in public education. Overall, this session provided a forum for two
major outreach arms of the American Meteorological
Society to share ideas on enhancing the awareness of
the general public about the atmospheric sciences.
The keynote speaker, Vince Condella, broadcast
meteorologist for WITI-T V in Milwaukee, Wisconsin,
introduced the session with an inspirational talk.
During his 27-yr career, Condella has used his onstage podium to help his viewing audience, from
children to grandparents, understand and appreciate weather and how it affects their everyday lives.
He encouraged both his colleagues in the broadcast
community and teachers to draw upon their past
experiences to inspire their "audiences" to promote
awareness of our atmospheric environment.
The next two talks described partnerships between
university and K-12 educators and broadcasters. In
Wisconsin, the university and the local television
station partnered to support the teaching of the AMS
course DataStreme Atmosphere, and this partnership
american m e t e o r o l o g i c a l s o c i e t y

quickly evolved to include a summer workshop for
students at the university and a special television program called Storms of the Future. A similar collaboration in New Jersey, which also included operational
meteorologists in the National Weather Service, has
conducted AMS distance learning courses since
1995. This collaboration has spawned a large suite
of activities in the Philadelphia, Pennsylvania, area
and in New Jersey.
These presentations clearly demonstrated that
education can occur in a wide variety of venues,
reaching people of all ages. Collaborations between
broadcast meteorologists, professional educators,
scientists, and other interested parties enable each to
contribute their talents, thereby enhancing the ability
of all to educate the public.

SUMMARY. In this, the 16th year of the education
symposium, some new challenges and opportunities
have emerged. In the K-12 arena, federal emphasis on
achievement in math and literacy in primary school
and in the traditional science triad of chemistry, biology, and physics in secondary school has made it difficult to include meteorology or atmospheric science
in the curriculum. As seen in the symposium, the
community has responded creatively—by "sneaking"
meteorology into the school day (e.g., earth science
examples in a high school chemistry class) or doing
it in afterschool or summer programs.
At the university level, the principal challenges
are twofold: (i) augmenting the traditional training
of future scientists to prepare them for significant interaction with the public, and (ii) satisfying a growing
interest in environmental issues, such as climate
change, that include a significant atmospheric science
component. Again, the AMS community is responding
creatively, from graduate courses team-taught with
communications faculty to problem-based undergraduate courses that respond to current headlines.
Finally, there is also enormous opportunity. In
both K-12 settings and in the universities, technological advances encourage students' first-hand use
of meteorological tools and data with a sophistication unimaginable 16 years ago when the education
symposium began. What is especially encouraging
is the practical strategies to use this capability in the
classroom and the attention devoted to measuring
student outcomes. That is quite a change from a few
years ago, when the use of technology was universally embraced without as much attention to student
usability or learning outcomes, and reflects the
increased maturity of education and outreach in the
AMS community.
june 2009
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Radar and Atmospheric Science:
A Collection of Essays in Honor of David Atlas
Edited by Roger M. Wakimoto and Ramesh Srivastava

This monograph pays tribute to one of the
leading scientists in meteorology, Dr. David Atlas.
In addition to profiling the life and work of the
acknowledged "Father of Radar Meteorology,"
this collection highlights many of the unique contributions he
made to the understanding of the forcing and organization of
convective systems, observation and modeling of atmospheric
turbulence and waves, and cloud microphysical properties, among
many other topics. It is hoped that this text will inspire the next
generation of radar meteorologists, provide an excellent resource
for scientists and educators, and serve as a historical record of
the gathering of scholarly contributions honoring one of the
most important meteorologists of our time.
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Radar and Atmospheric Science:
A Collection of Essays in Honor of David Atlas
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Aug 2003. Meteorological Monograph Series, Vol. 30, No. 52;
270 pp, hardbound; ISBN 1-878220-57-8; AMS code MM52.
Price $100.00 list/$80.00 member
To place an order submit your prepaid orders to AMS,
Attn: Order Dept, 45 Beacon St. Boston, MA 02108-3693
Order by phone using Visa, Mastercard, or American Express
(617) 227-2426 x. 686 or E-mail amsorder@ametsoc.org
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