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NIMBLE AND ACTIVE: USING 
TECHNOLOGY TO RESPOND 
TO REAL WORLD EVENTS IN 

A CHANGING CLIMATE

Teaching PLACE:  Using technology and professional wisdom to 

uncover the interrelationships between natural and built systems
Champlain Basin Education Initiative – Keynote – 24 January 2015
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MOTIVATION



STUDENTS IN GENERAL –
ESPECIALLY TERTIARY

• declining familiarity with basics

• inability to conceptualise in 3-D space

• multi-level ozone

• atmospheric stability, circulation



STRATOSPHERIC VS. 
TROPOSPHERIC OZONE



STUDENTS IN GENERAL –
ESPECIALLY TERTIARY

• declining familiarity with basics

• inability to conceptualise in 3-D space

• multi-level ozone

• atmospheric stability, circulation

• lack of critical thinking skills & ability to 

make connections

• abstract concepts are challenging

• lack of basics in the tertiary curriculum



WHAT ARE THE SYMPTOMS?

• “Ozone hole causes global warming 

and ice cap melt”

• weather = climate = climate change

• urban sprawl, deforestation & canal 

dredging are evidence of climate 

change



OUTLINE

•VT State Standards → Common 

Core → NGSS

• Technology continuum

• keeping up with the apps

•Geospatial technologies

• tapping into federal resources

•using current events

•What’s SWAC got to do with it?



TECHNOLOGY CONTINUUM

• lower tech 
• daily observations

• fieldwork

• stereoscopic viewing

• frisbees

• digital photography

• role playing

• art

• medium tech
• balloon launches, unmanned aerial vehicles (UAVs)

• geocaching

• higher tech
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APPS & SOCIAL MEDIA AT YOUR 
SERVICE



HOW OLD IS TWITTER?

https://twitter.com/NWSBurlington



NATIONAL WEATHER SERVICE 
BURLINGTON

https://www.facebook.

com/NWSBurlington



https://www.facebook.com/NWSBurlington



http://climate.nasa.gov/earth-apps/



http://climate.nasa.gov/climate_resource_center/interactives



http://climate.nasa.gov/state_of_flux#Air_Pollution_930x325.jpg



IPHONE APP – GEOLOCATING PHOTOS

https://itunes.
apple.com/us
/app/theodoli
te/id33939388
4?mt=8



GEOSPATIAL TECHNOLOGIES



GOOGLE MAPS REVOLUTIONS

Wentworth, 

NH

Radiational

cooling
Courtesy: Google Maps



http://www.doe.k12.de.us/Page/1453



ESRI CONNECTED

http://www.geomentors.net/



http://www.geomentors.net/



GIS MAPPING - NCDC

https://gis.ncdc.noaa.gov/map/viewer/#app=clim&cfg=obs&theme=ghcn



IRENE’S RAINFALL COMPOSITE 
28 AUGUST 2011



http://www.americaview.org/



http://sos.noaa.gov/What_is_SOS/index.html



NOAA

NASA



IGLOBE

Bill Horn

iGlobe, Inc.

Bill@iglobeinc.com

https://webmail.uvm.edu/imp/


USE OF GOVERNMENT RESOURCES



SCIJINKS

http://scijinks.jpl.nasa.gov/



SCIJINKS GAMES

http://scijinks.jpl.nasa.gov/menu/games/



SCIJINKS TOPICS

http://scijinks.jpl.nasa.gov/
menu/topics/



CLMATE.GOV



NOAA VIEW

http://www.nnvl.noaa.gov/view/



WEEKLY RAINFALL AS OF 22 JAN 2015



SIMULATED PRECIPITATION UNDER 
VERY HIGH GREENHOUSE GAS 

EMISSIONS



FIVE-YEAR GLOBAL TEMPERATURE 
ANOMALIES

http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=4252&button=recent

NASA/Goddard Space Flight Center Scientific Visualization Studio 



USING CURRENT EVENTS



AIR QUALITY, HUMAN HEALTH …

http://www.accu
weather.com/en/f
eatures/trend/wh
at_if_every_volca
no_on_earth/4028
2546



ARCTIC INFLUENCE ON WEATHER

http://www.washingtonpost.com/blogs/capital-weather-gang/files/2013/07/Panovich-FB-map.jpg



SWAC’S USE OF TECHNOLOGY



SATELLITES, WEATHER & CLIMATE 
(SWAC)

(GEO-0807787 & 1034945)
Photos: L-A. Dupigny-Giroux



SWAC IS…

• NSF-funded teacher professional 
development program

• in-service science & math teachers

• elementary, middle and high schools

• inquiry & project based learning

• STEM content knowledge & skills

• climate, weather

• engineering

• geospatial  technologies



WHY SWAC?

• varying student and teacher 
content knowledge

• curricular constraints

• role of the media or Internet 

• gender difference in 
understanding
• underlying physics vs. patterns

• overarching principles
• Backward design

• Earth Science, physics, 
chemistry, social studies, 
math

Photos: L-A. Dupigny-Giroux



TAPPING INTO A CHILD’S 
CURIOSITY

Photos: L-A. Dupigny-Giroux



SWAC MODULES

• introduction to EMR & satellites

• cloud identification & monitoring

• weather interpretation

• tropospheric profile creation

• land surface interpretation

• permafrost

• Geo-applications

• “just-in-time” - air quality,  Irene,  2012 drought

• climate change

• snowstorms of the North Country



SWAC BALLOON LAUNCHES

Photos: L-A. Dupigny-Giroux



SWAC BALLOON VS. ALBANY 
SOUNDINGS

Radiosonde Upper-Air Measurements

Temperature vs. Pressure
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“When we did the 
weather books it really 
helped me to understand 
the symbols and the 
clouds. It helped by doing 
it every day to get
practice. I can now use 
those terms and skills to 
understand the weather
on the weather channel.”

Elise



PARTNERING WITH ARCHIMEDES 
AEROSPACE



SWAC 2014



SWAC MEETS THE SCHOOLHOUSE -
2012



HOW TO BE NIMBLE

• cross-cutting concepts & lesson plans



http://fromtheprow.a

gu.org/blog/great-
technology-comes-
great-responsibility/



http://www.usatoday.co

m/story/news/2015/01/19

/police-radar-see-

through-walls/22007615/

Brad Heath, 

20 Jan 2015



HOW TO BE NIMBLE

• cross-cutting concepts & lesson plans

• no need to re-invent the wheel



AAAS 

Project 

2061



HOW TO BE NIMBLE

• cross-cutting concepts & lesson plans

• no need to re-invent the wheel

• partnering with outdoor agencies and groups

• judicious use of crawls and listservs

• ongoing teacher professional development and 
support for curricular reform 

• cutting-edge content, skills and inquiry-based 
experiences for students

• invite a scientist or the media into your class



•“We live in a society 

exquisitely dependent on 

science and technology, in 

which hardly anyone knows 

anything about science 

and technology.”



CARL SAGAN

•“We live in a society 

exquisitely dependent on 

science and technology, in 

which hardly anyone knows 

anything about science 

and technology.”



For more information contact:

Dr. Lesley-Ann Dupigny-Giroux

ldupigny@uvm.edu

http://www.uvm.edu/~vtstclim

http://www.uvm.edu/~swac

802-656-2146

THANK YOU!


