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Experiential Discoveries in Geoscience Education EDGE
Expanding Field Earth

Science into the Grade 6-12 classrooms 
using GPS, GIS, and Adventure!

Cathy Connor-Department of Natural Sciences, UAS
Alaska Math Science Conference October 20, 2007

ASD Education Center and Highland Tech Center, Anchorage AK.
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Why teach GIS to expand 
Earth Science in middle school 

and high schools?
• Alaska’s students’ strong Sense of Place and their need for Earth System 

Science knowledge to live in a resource rich state during a warming climate
• Availability of Google Earth as entry portal into ArcGIS and export of Arc 

maps as .kml files
• Rapid Climate Change in Alaska is increasing rates of geologic change at 

observable rates
• X, Y coordinate use (latitude and longitude), map projection, spatial data 

enhances students understanding of mathematics and geography
• Improve student knowledge of Alaska’s relationship to the “outside world”
• Active and in context Science and Math improvement in SCIENCE  

section of statewide 4th, 8th, 10th grade assessment exams
Use of Earth Science as a foundation for other sciences.

• Provide authentic college experiences for first generation prospective 
college students

• Train EDGE students and teachers in an essential AK workforce skill
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•2004, 2005 NASA “Inspire the next generation of explorers through
STEM Funding” to Prakash through Alaska Space grant UAF
•2004, 2005 “Improve science education in 10 AK School Districts”
Dept of Education Funds to Brownlee/Connor through UAS 
Science and Education Departments Partnership
•2005 UAS 7 UAF Teachers’ GIS Workshops served as “proof of project pilots”
resulting in NSF Funding
•2005-2008 “Improve Earth Science and College Readiness for Rural Alaskans”
National Science Foundation Geoscience Education Grant 
to Connor, Prakash, Brownlee

The Evolution of EDGE in Alaska

Teacher Training Opportunities in GIS evolve and expand
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UAS Auke Lake Campus

Mendenhall Glacier
& Lake

We selected UAS because it is 
adjacent to a small Alaskan glacial 

watershed with moderately easy 
logistics. This provides a natural

laboratory for introducing 
Middle School and High School 

teachers and their students 
to Earth Systems science 

and climate change

~ 4 miles
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The EDGE Project: A year of NSF-
FUNDED Experiential Earth Science 

http://www.uas.alaska.edu/envs/edge

• June 2005, 2006, 2007 (10 day 
workshop/course-3 Credits)

• 10 hrs Earth System Science 
Lectures 

• 25 hrs GIS/GPS Lectures-Nuts 
& bolts of using Spatial data

• 25 hrs ArcGIS 9.2 Lab 
applications, map production

• 10  hrs Field data collection and 
earth process exploration

1. Watershed delineation-
component identification

2. Glacier Mass Balance
3. River Hydrology
4. Isostatic Rebound in estuarine 

wetlands-vegetation mapping

INSERVICE SCIENCE TEACHERS
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The EDGE Project: A year of NSF-
FUNDED Experiential Earth Science 

http://www.uas.alaska.edu/envs/edge

ESS Data/GIS Map Focus
• UAS Campus Geocache
• Watershed Systems
• Montana Creek Hydro
• Mendenhall River 

Geomorphology
• Mendenhall Glacier 

Terminus Recession
• Post-glacial uplift Gastineau 

Channel wetlands
J.Wahl ‘07
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GIS Techniques to Creating Maps 
from Teacher Waypoints
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Using Locally Collected GIS glacier-
related data

• Glacier Terminus 
positions (USGS, UAS 
Undergraduates 1750 to 
2007)

• Surficial Geology Maps
• EDGE Teacher 

Waypoints
• 2007 USFS Bear Collar 

data
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June 2007

2004

1982

1949
1942

1885

Waypoint 
1942 moraine

D. Kovach
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Time Period Recessional Distance Rate (meters/year)

1769-2007 4,315 meters 18 m/year

1835-2007 4,035 meters 24 m/year

1908-2007 3815 meters 39 m/year

1942-2007 1740 meters 32 m/year

1949-2007 1145 meters 25 m/year

1962-2007 860 meters 19 m/year

1996-2007 550 meters 50 m/year

1998-2007 375 meters 41 m/year

2004-2007 195 meters 65 m/year

May 2007-June 2007 70 meters 583 m/year

The Mendenhall Glacier data above indicates that the most recent time period May-June 2007 
has the greatest recession rate.  The staggering difference (583 m/year vs. 65 m/year) is 
probably due primarily to a large calving event of late May.  However, the trend is clear that 
present 10 year period has experienced the greatest glacier retreat.  According to (Motyka et al, 
2002), this is primarily due to climatic changes which have led to less snow build up on the ice 
field which feeds Mendenhall Glacier.  Warmer temperatures in the summer cause melting and 
glacier advance.  The relatively warmer temperatures of recent winters have led to less snowfall 
accumulation to feed the summer melting.  In the publication “A Century of Thinning on the 
Mendenhall Glacier”, Motyka points to a secondary reason for the steady advance of the past
100 years as being the creation of Mendenhall Lake.  The lake has led to the front edge of the 
glacier experiencing a somewhat buoyant state which speeds calving (and glacier retreat). 
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Koren Bosworth 2006
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Materials & Support Given to EDGE 
Teachers

• Laptop computers with ArcGIS, MS Office,
Adobe Photoshop, GOOGLE Earth, DNR Garmin software

• Garmin Etrex GPS (with WAIS) receivers
• Digital Cameras
• Silva Compasses
• Earth System Science Books, CDs, DVDs
• Miscellaneous Rite in Rain notebooks, office

supplies, rechargeable batteries, USB-Serial port converters etc.
• Tuition for Summer and Fall Credits
• Travel to Juneau for workshop and symposium
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The EDGE Project: A year of NSF-FUNDED 
Experiential Earth Science

http://www.uas.alaska.edu/envs/edge

EDGE Students
• 6 Day Summer Earth 

System science/GIS/ 
GPS Course-2 college 
credits

• Residence in UAS 
Dorms/Cafeteria Meals

• Field Experiences and 
training

Some of the 2006 EDGE 
student cohort
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The EDGE Project: A year of NSF-
FUNDED Experiential Earth Science 

http://www.uas.alaska.edu/envs/edge

• Fall 15-week,online Earth Science 
Content Course 3 credits

• Weekly homework assignments, 
quizzes, final exam 

• Guidance for teacher mentoring 
of EDGE student semester-scale 
projects

• EDGE Student assignments
components of science fair 
project

EDGE TEACHER ESS CONTENT COURSE
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Fall EDGE Teachers Mentor
EDGE Students through Projects

http://www.jsd.k12.ak.us/jdhs/frameit/?url=http://www.ptialaska.net/~gennie/SEASF.htm

INTEL International Science and Engineering Fair
FORMAT

-Hypothesis
-Project plan
-Submission Form
-Data Log/Science Notebook
-Data Analysis
-Project Synthesis
Poster Development, Notebook completion
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EDGE Symposium
March 
EDGE Students
• Present their projects to  
• University undergraduate and 

faculty judges, and peers
• HS students compete in
• SEAK regional Science
• Fair-winners to INTEL

EDGE teachers
• Mentor Students
• Serve as judges at Science Fair



24



25



26



27



28



29

Southeast Alaska Regional Science Fair

Southeast Alaska Regional 
HS Science Fair

Juneau-Douglas HS
University Alaska Southeast

March 28, 29, 2008
Awards Ceremony March 2007
Winners go to Compete at 
INTEL International Science
And Engineering Fair

May 11-14, 2008 Atlanta, GA
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EDGE Program 
Successes

2004-2008
• 43 EDGE MS/HS students, GIS/GPS training: 2 college credits
• 50 EDGE teachers, ESS, GIS, GPS training and equipment: 6 

credits professional training (summer/fall/EDGE Symposium 
courses)

• >550 AK MS students trained in GIS, GPS and ESS through 
their EDGE Middle School teacher classes

• 8 (2007) and 10 (2008) EDGE HS student teams present science 
projects in Southeast Alaska Regional Science Fair

• 20 EDGE teachers receive training as science project reviewers-
Science Fair Judges
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EDGE-AK Space Grant 
GIS Schools 

2005, 2006, 2007, 2008
(12 school districts, >25 schools)HS MS

Alyeska CSS Begich
Angoon Central
Barrow Dzanti’ki Heeni
Ben Eilsen Dryden
Bethel IDEA
Colony Haines
Delta Juneau Charter
Huslia Palmer
IDEA Ryan
Juneau-Douglas Susitna
Kongiganak
Kwigillingok
Mat Su CSS
Newtok
Nunapitchuk
West Valley
Yakutat
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EDGE Teacher Influence of 2006 AK Secondary Science Students
The EDGE program has now reached 12 out of 54 (22%) of AK school districts. 
These districts contain 63% of the grade 6-12 student population

EDGE teachers are now influencing 58 % of AK Middle Schools 
and 10% of AK High Schools by student population.

EDGE-Influenced Alaska Secondary School Districts 
By Grades 6-12 Student Population

EDGE Districts MS (6-8) HS (9-12) %
Anchorage 11325 15449    0.3693 37
Fairbanks 3774 4853 0.1123 11.2
Matsu 3290 1818 0.0520 5.2
Juneau 1202 918 0.0417 4.2
Lower Kusko 736 918 0.0228 2.3
Northslope 339 559 0.0124 1.2
Delta Greely 306 557 0.0119 1.2
Yukon-Koyukuk 309 493 0.0110 1.1
Haines 74 105 0.0025 0.3
Chatham 44 74 0.0016 0.2
Hoonah 32 66 0.0014 0.1
All Alaska 30027 42481 1.0000 100.00
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EDGE Teacher Inspired Secondary 
Outreach Programs

EDGE Year 2006-28 Participants
Juneau School District Geotreks Training

Floyd Dryden MS Galau, Morris, Ferrell-250 8th graders
Gastineau Elementary-Savikko-Knotweed Invasive Species Project-20 4th graders

EDGE Year 2007-20 Participants
• Anchorage Central Middle School GPS-Earth Science Geocaching-

L. Gillam-44 MS Students
• Juneau School District Geotreks Training

Galau, Morris, Ferrell-250 8th graders
• Juneau NOAA/Springboard HS Oceanography Camp-40 Students

Galau & Savikko-20
• GPS Club-Gastineau 3rd Graders-Geocaching

11 3rd-5th graders-Wahl, Savikko
Southeast Regional Science Fair-12 EDGE Students
>600 Alaskan MS and HS students across this state have collected GPS data and 

used GIS through the EDGE program 
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Juneau School District
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550 Juneau Middle School students carry out GPS 
GIS research (Glacier recession, Plant 

Succession, Bear use of habitat)
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Can Plant Succession Be Used To Find When a Glacier Receded?
Aven Handley-Merk and JoDarryl Gone

Floyd Dryden Middle School

Introduction

References

Methods

Results

Discussion

Plant succession can be used to date when 
a glacier has receded from an area if you 
know when plants grow back (see fifth 
slide). For example, if you see only small 
plants, such as moss and grasses, you 
know that the glacier receded around 5 
years ago. If you see large hemlocks, you 
know that it’s been at least 350 years since 
the glacier receded.

Trail of Time Map

We went to the glacier and marked areas 
using GPS. We traveled along the Trail of 
Time and marked waypoints where the 
glacier’s terminus is known. These can be 
used to see how accurate our predictions 
are. We then found places where the glacier 
limits were unknown, and made predictions 
using plant succession, and then dated when 
the glacier was there. Using ARCmap, we 
added our waypoints to maps and marked 
the glacier’s terminus. Finally, we compared 
our plant succession waypoints to the Miller 
Map, which shows the glacier’s old 
terminuses. 

The most reliable way to find out where a 
glacier terminus is to mark the terminus 
BEFORE it recedes; plant succession can 
be unreliable. Other ways that plant life 
can be set back are floods, fires, and 
human influence. These can seriously 
affect your predictions on where the 
terminus was and when. In conclusion, 
plant succession cannot always be relied 
upon to show when a glacier receded. A 
way to make our information more 
accurate would be to return to the glacier 
and mark more waypoints, keeping in 
mind what we have learned about the 
accuracy of our current waypoints

Modified Miller Map

We found that our waypoints are mostly 
accurate. Our trail of time waypoints are 
correct. The waypoints on both maps are 
in similar positions relative to the glacier. 
You can see our waypoints are accurate 
by comparing where they are in relation to 
the Miller Map waypoints. Our 1826 
waypoint is a reasonable distance from  
Mr. Robert Miller’s 1916 waypoint; our 
1906 waypoint  is close to his 1920 
waypoint; our 1926 waypoint is very near 
to his 1930 waypoint. The only inaccurate 
one is our 1981 waypoint, which is too far 
north in comparison to Mr. Miller’s 1930 
waypoint. although the mark 1981 is off. 
This could be because of floods, fires, or 
human influence (mentioned under 
Discussion).

1) Hocker, K. The Mendenhall Glacier: A River of 
Ice. 2003 Alaska Natural History Association.

2) Miller, R. Surficial Geologic map of the Juneau 
Urban Area and Vicinity, Alaska. 1975. U.S. 
Geological Survey. 
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EDGE Publications/Presentations
• Connor, C., and Prakash, A., 2007, Changing the culture of 

accidental Earth science majors in Alaska. Journal of 
Geoscience Education, (in revision). 

• Prakash, A., Connor, C., and Smikrud, K., 2007, Authentic 
geoscience research experiences using GPS-GIS skills to 
excite Alaska's middle and high school students about 
Earth science. Geological Society of America, Denver, 
Abstracts. 

• Connor, C., Prakash, A., Berner, L., Hood, E., and 
Heavner, M., 2007, Glacier Surface Field Experiences and 
GIS training provide Alaska’s Science Teachers with 
Climate Change Assessment tools for use in Middle School 
and High School classrooms. Geological Society of 
America, Denver, Abstracts.
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Remote Sensing of Glaciers
The Mendenhall (an on line case study for undergraduates)

http://www.polar-remotesensing.alaska.edu/case_glacier/faculty_extending.html
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GIS/GPS and Geoinfomatics Technology Enters 
AK Secondary Science Classrooms

UAF Fairbanks
UAA Anchorage

UAS Juneau

Juneau SD GIS Capability at
Juneau’s Middle Schools

Geocaching
in Anchorage 
Central 
Middle School
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Flying into the future EDGE 2.0…..  What’s Next?

Salmon-40-Salmon
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