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MapTEACH: PLACE-BASED GEOSPATIAL LEARNING AND
APPLICATIONS IN ALASKA

MapTEACH (Mapping Technology Experiences with Alaska’s Cultural Heritage) is
an educational curriculum for middle and high school students designed to help
them both (1) understand the physical and cultural features of their
environment, and (2) use mapping technologies to enhance and portray that
new understanding. As such, it emphasizes the integration of three focus areas:
geoscience, local landscape knowledge, and geographic information science
(GPS, GIS and remotely sensed imagery). MapTEACH gives Alaskan students the
opportunity to make a connection between traditional ways of viewing the
landscape, scientific ways of making observations about the landscape, and the
process of using cutting-edge information technologies to gather and
disseminate information about the landscape. At its core, this curriculum is place-
based and interdisciplinary in nature, and seeks to connect students, teachers,
community members and scientists in an exploration of the local landscape from
multiple perspectives. Lessons are organized into the following sections for ease
of use:

Section 1: Place Names and Landmarks

These lessons seek to answer the question “How do you know where you are?”
by grounding students in an appreciation of their own mental maps and then
expanding this to include understanding and documentation of the place names
and landscape knowledge of local experts. This work is based on the belief that
there are many ways to “know” where you are and that each way of knowing
contributes to our overall understanding of the landscape.

Section 2: Remote Sensing and Geology

These hands-on lessons introduce students to remotely sensed imagery by
exploring local air photo imagery, stereo pair photographs and topographic maps
and by using these maps and imagery to evaluate river erosion and change over
time. These lessons are not only interesting and relevant in their own right, but
provide a solid introduction to the imagery used in several of the GIS lessons.

Section 3: Global Positioning System

These lessons guide students through the basic uses of handheld Global
Positioning System (GPS) units by finding and placing geocaches, documenting
waypoints, and downloading location information into a computer in order to
create a map of a place or a journey.

Section 4: Geographic Information Systems

These lessons enable students to use GIS mapping technology to enhance and
portray their understanding of the world around them by: (1) exploring the
fundamental concept that maps are made of layers of data and a computer



allows us to stack these layers in many different ways; and (2) manipulating
existing data layers and adding their own data to generate original maps of
personal, cultural or scientific interest.

As can be seen in Tables 1 — 4 below, each section has a coherent set of goals
and, with a few exceptions, lessons in each section are sequential so that they
can be worked through in part or in whole in the order presented. In practice,
however, the lessons are intended to be used in a variety of combinations,
mixing and matching lessons from several sections to achieve desired learning
outcomes and timeframes. Table 5 demonstrates how different elements of this
curriculum might be adapted to suit unique classroom needs by describing
several potential lesson sequences.

Several of the lessons included in the MapTEACH curriculum involve making
digital maps using GPS and other data collected locally by students. Satellite
imagery can be a useful and informative base map layer upon which students
can display their own data. It is not feasible for MapTEACH to be able to
anticipate every possible area that any given student project would need satellite
base map data for, therefore we have developed two procedures so teachers (or
advanced students) can generate their own image layers for use in their local-
area digital mapping projects. These procedures can be found in the Appendix.

We expect and hope that as you become more familiar with this curriculum, you
will find new ways to use and adapt these lessons and make them your own. We
hope you will share these adaptations with us and also let us know what we
might do next to make this curriculum more responsive to your needs.



Table 1 — Place Names and Landmarks Lessons

Lesson Name

Lesson Summary

PNL 1 - Mental Maps

This activity introduces the essential question for the unit:
"How do we know where we are?" and sets the stage for the
unit through a mental map activity and class discussion.

PNL 2 - Simon Paneak Sketch
Maps

Students examine and discuss the sketch maps and life story
of Simon Paneak, a Nunamiut hunter from Anaktuvuk Pass, as
an example of the extensive landscape knowledge often held
by mature Alaska Native hunters and travelers.

PNL 3 - Working with Local
Experts

Students become more familiar with local landmarks, place
names and stories as they listen to and work with a local
landscape expert.

PNL 4 - What's in a Name?

Students study an Inupiag place names map of the John River
area, read the accompanying stories, discuss their significance
and then brainstorm a list of place names for their own area.

PNL 5 - Picking Points off a
Paper Map

Students identify place names or landmarks on a topographic
map and use TopoZone, a web-based mapping program, to
determine the latitude and longitude of these sites. These
coordinate locations can then be used in digital map-making
or way-finding with a GPS.

PNL 6 - Place Names Field Trip

Students complete classroom preparation and go on a field
trip to document local place names and landmarks.




Table 2 — Remote Sensing/Geology Lessons

Lesson Name

Lesson Summary

RSG 1 — Air Photo
Interpretation

This activity introduces students to color infrared (CIR) air
photo interpretation. Students examine a CIR air photo of their
community, identify prominent features and interpret what
those features might be through use of an air photo key.

RSG 2 - Seeing in Stereo and
Route Finding

At stations set up around the room, students view and
interpret stereo pair air photos in three dimensions (3-D),
compare them with topographic maps of the same area and
determine which route is "best.” Students also discuss the
advantages and disadvantages of each image with regard to
finding your way.

RSG 3 — Evaluating Erosion

Students examine several air photos of Alaskan rivers and
identify areas of erosion and deposition.

RSG 4 — Change Over Time

Students study a chronological series of images and maps of
Fairbanks or Nenana, looking for evidence of changes over
time

Table 3 — Global Positioning System Lessons

Lesson Name

Lesson Summary

GPS 1 — Introduction to GIS
with Geocaching

Students learn how to use GPS units to perform a variety of
tasks. They learn how to: adjust the settings of the units;
enter and mark waypoint information; find geocaches; and
place a geocache.

GPS 2 — Field Data Collection
for GPS Data and Digital Photo
Documentation

Students go on a field trip to collect geospatial data and other
useful information to document sites of interest they
encounter.

GPS 3 — Using Your Own Field
Trip Data

Students make GIS maps using data they have collected on a
local field trip with their GPS units and digital cameras. They
download their photos and GPS waypoints into a CSV file and
then make a map of their sites that includes photos they took
on their field trip.

GPS 4 - Hotlinking to a Field
Trip Data Document

Students create Word documents describing their field trip
sites and then learn how to hotlink the points in a GIS project
to these Word documents thus creating an interactive map.

GPS 5 — Using Track Log Data

Students make GIS maps using track log /trail data they have
collected on a local field trip with their GPS units and digital
cameras.




Table 4 — Geographic Information Systems Lessons

Lesson Name

Lesson Summary

GIS 1 — Many Layers Make a
Map

Students brainstorm a list of information portrayed on
topographic maps sort that information into categories or
themes and then trace a few layers onto mylar in imitation of
GIS layers/themes.

GIS 2 — Introduction to GIS
Using AEJEE

Students are introduced to the use of GIS as a way to make
customized maps. Students learn to: add layers, set
projection, modify the appearance of the map and label
features on it.

GIS 3 — Working with GIS Data:

View, Label, Measure and
Identify

Students learn some of the key qualities of GIS that make it
more dynamic and powerful than paper maps. They learn new
ways to view the information held in a GIS, and begin asking
guestions and solving problems.

GIS 4 — Maps with Raster
Images |: Statewide Shaded
Relief

Students work with a shaded relief image of Alaska and
answer questions about what they can observe.

GIS 5 — Maps with Raster
Images 11: Local Shaded Relief
Base Map

Students use a shaded relief raster layer and several vector
layers to make a base map, centered on their community. The
base map they construct during this exercise will be used as a
starting point for several future GIS lessons.

GIS 6 — Maps with Raster
Images Ill: Satellite Imagery

Students use GIS to load and view true-color and enhanced
satellite images of Alaska. Based on their knowledge of
Alaskan geography and recent image interpretation
experiences, they interpret features found in the satellite
images.

GIS 7 — Community GIS:
Geologic Hazards

By choosing an Alaskan community as a starting point,
students investigate and map geologic hazards that may affect
that community directly. In turn, students begin to see how
the geology and climate of a place sets the stage for specific
hazardous events.

GIS 8 — Community GIS:
Natural Resources

Geological resources often play a critical role in the economies
of Alaskan communities. During this lesson, students
investigate the distribution of resources regionally and locally.
The maps students make can help them explore current and
potential resource use by their project communities.

GIS 9 — Community GIS:
Land Management

Who decides what is done with land in Alaska? Using GIS tools
and information, the students investigate land ownership and
management units and the distribution of resources beginning
with their project community and expanding outward. The
maps students make can help them explore current and
potential resource use by their project communities.




GIS 10 — Good Map — Bad Map

The teacher reviews basic cartographic guidelines, and then
shows an example AEJEE map that is cartographically
incorrect, incomplete, and poorly designed. Students critique
the map. A correct, complete, and attractively designed map is
then reviewed for comparison.

GIS 11 — Community GIS: Map
Layouts

Beginning with the base map created in GIS 7 -Community
GIS: Geologic Hazards, students make map layouts that can
be saved and printed as paper maps and used for reports or
presentations.

GIS 12 — Adding Coordinate
Locations into a GIS

Students use Serpentine Hot Springs on the Seward Peninsula
as an example site to learn how to manually add coordinate
data into a GIS project by creating a comma separated values
file (.csv) and importing it into an AEJEE project

GIS 13 - Hotlinking

Students modify the Serpentine Hot Springs csv file created in
GIS 12 as an example site to learn how to hotlink data in a
GIS project to a website about the hot springs, thus creating
an interactive map.

GIS 14 — Change Over Time —
Shorefast Sea Ice

Students use GIS to analyze changes in the extent of
shorefast sea ice. They extract information from multi-year
and single year data and look for trends over time.

Vi




Table 5 - Sample MapTEACH Lesson Groupings

0 ?
Goal E 3| T ¥| Equipment | Lessons
T © 0O
ST ;
Brief introduction to 3 No None PNL 1 — Mental Maps
Native place names PNL 2 — Simon Paneak Sketch Maps
PNL 4 — What's in a Name?
Brief introduction to 3 Yes | » GPS GPS 1 — Introduction to GPS with
GPS receivers Receivers Geocaching
* Digital GPS 2 — Field Data Collection
Cameras Using a GPS and Digital Camera
Brief introduction to 3 No Computers” GIS 1 — Many Layers Make a Map
GIS GIS 2 — Introduction to GIS using AEJEE
GIS 3 — Working with GIS Data
Landscape change 4 No Computers* RSG 1 — Air Photo Interpretation
over time RSG 4 — Change Over Time
GIS 2 — Introduction to GIS using AEJEE
GIS 14 — Change Over Time — Shorefast
Ice
Using GIS to create 8+ | Yes |« Computers” | GIS 1 — Many Layers Make a Map
local maps e GPS GIS 2 - Introduction to GIS using AEJEE
Receivers GPS 1 — Introduction to GPS with
« Digital Geocaching
Cameras GPS 2 - Field Data Collection Using a
GPS and Digital Camera
GIS 10 — Good Map/Bad Map
GPS 3 — Using Your Own Field Trip Data
GPS 4 — Hotlinking to a Field Trip
Document
Using GIS for 10 | No Computers™ GIS 1 — Many Layers Make a Map

community planning

GIS 2 - Introduction to GIS using AEJEE
GIS 3 — Working with GIS Data

GIS 4 — Statewide Shaded Relief

GIS 5 — Local Shaded Relief

GIS 6 — Satellite Images

GIS 7 — Geologic Hazards

GIS 8 — Natural Resources

GIS 9 — Land Management

GIS 10 — Good Map/Bad Map

GIS 11 — Map Layouts

" Loaded with AEJEE software and data

™ Loaded with AEJEE software and GPS Babel

Vi




o?®
Goal E 3| T ¥| Equipment | Lessons

=T o O

15 Yes | eComputers** | PNL 1 — Mental Maps
Using GIS to create e GPS PNL 2 — Simon Paneak Sketch Maps
local place names Receivers PNL 3 — Working with Local Experts
maps « Digital PNL 4 — What's in a Name?

Cameras GPS 1 — Introduction to GPS with

Geocaching

GPS 2 - Field Data Collection Using a
GPS and Digital Camera

GIS 1 — Many Layers Make a Map

GIS 2 - Introduction to GIS using AEJEE

PNL 6 — Field Trip Guide

GIS 10 — Good Map, Bad Map

GPS 3 — Using Your Own Field Trip Data

GPS 4 — Hotlinking to a Field Trip
Document

viii
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www.mapteach.org Global Positioning System Lesson 1
Introduction to GPS with Geocaching

GPS Lesson 1
INTRODUCTION TO GPS WITH GEOCACHING
TEACHER INFORMATION

Lesson Summary: During this lesson students will learn how to use GPS units
to perform a variety of tasks. They will: become familiar
with GPS and handheld GPS units; learn how to adjust the
settings of the units; learn how to enter waypoint
information; learn how to find a geocache; and learn how
to place a geocache.

Objectives: Students will learn how to operate a GPS unit to collect
and modify waypoint information.

Estimated Time: 1 hour

Correlation to Alaska Standards:

Geography A-6  Use spatial (geographic) tools and technologies to analyze
and develop explanations and solutions to geographic
problems.

Technology A Operate technology-based tools.

BACKGROUND FOR THE TEACHER
The following explanation of GPS is courtesy of Garmin, one of the world’s
leading GPS manufacturers.

“The Global Positioning System (GPS) is a satellite-based navigation system
made up of a network of 24 satellites placed into orbit by the U.S. Department of
Defense. GPS was originally intended for military applications, but in the 1980s,
the government made the system available for civilian use. GPS works in any
weather conditions, anywhere in the world, 24 hours a day.

GPS satellites circle the earth twice a day in a very precise orbit and transmit
signal information to earth. GPS receivers take this information and use
triangulation to calculate the user's exact location. Essentially, the GPS receiver
compares the time a signal was transmitted by a satellite with the time it was
received. The time difference tells the GPS receiver how far away the satellite is.
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Now, with distance measurements from a few more satellites, the receiver can
determine the user's position and display it on the unit's electronic map.

A GPS receiver must be locked on to the signal of at least three satellites to
calculate a 2D position (latitude and longitude) and track movement. With four
or more satellites in view, the receiver can determine the user's 3D position
(latitude, longitude and altitude). Once the user’s position has been determined,
the GPS unit can calculate other information, such as speed, bearing, track, trip
distance, distance to destination, sunrise and sunset time and more.”

Geocaching is an entertaining treasure-hunting game for GPS users. Participating
in geocaching is a good way to learn about the wonderful features and
capabilities of a GPS unit. The basic idea is to set up caches of interesting items
and to share the locations of these caches with others, who can then use the
location coordinates and their GPS units to find them.

Some important concepts and tips for success when setting up and using GPS

units:

e Check batteries before using the GPS unit. Batteries run down quickly in cold
temperatures.

e GPS Units set their clocks and calendars from the satellite signal. Time
settings selected in the GPS menus only affect the format that the time is
displayed in.

MATERIALS

e GPS units — one for each student group

e Geocaches — one for each student group
e Copies of student directions for the lesson

INSTRUCTIONAL PROCEDURES
Getting Ready
Before starting this lesson with the students, you will need to create one
geocache for each group of students. Three students per group is a good
number, but this activity can be done with larger or smaller groups if
necessary.

If you are new to GPS or rusty, it is important to run through the lesson that
follows before placing the caches so that at least one of your GPS units has
the correct settings and you know how to mark a waypoint.

e For each cache, acquire a large resealable plastic bag (e.g., Ziploc-type)
or plastic tub.

e Put objects of interest in the bag (equal to the number of students
participating in the exercise). Be creative here. Objects can be educational
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or functional items like mini rulers or pencils, or simply fun like stickers or
mini globes. For long-term caches, DO NOT use food (may attract
unwanted wild geocachers). Use your judgment as a teacher. Do you
really want to pass out noise-makers or yo-yos? Probably not.

Label the bag or tub “MapTEACH” and the Cache # (1, 2, 3...).

Without the students noticing, find a hiding place for the caches. Bring all
of your GPS units with you.

Select a hiding place that is more than 25 but less than 100 yards from
where the class will start their searching. Avoid covered or heavily
forested area (GPS signal will fade). Hide the cache from plain site, but
don’t make this too hard. In the past we have hidden caches in tall grass,
or behind a tree, or in the end of a hollow log, and that has proven
sufficiently challenging.

Write down the cache # and corresponding coordinates for each
geocache. Coordinates should be noted in degrees, minutes and decimal
seconds (See Explore 2: Checking and adjusting the unit settings if
needed).

Gear-up

Ask students if they have ever used GPS units, or know somebody who
uses one. What are they used for?

Ask students if they know how a GPS unit works. Follow this up with a
level-appropriate explanation of how GPS units use satellites to triangulate
locations.

Tell your students that they will be using GPS units to find hidden
treasure! Explain geocaching.

Assign Student groups.

Post Student group name, assigned GPS #, geocache name, and
corresponding coordinates in the classroom. Student groups will enter
coordinates for their assigned geocaches into the GPS during Activity 3.
At the end of the activities, ask students to share their experiences
working with GPS units and geocaches. What makes a good or a bad
geocache? How well did the GPS units lead them to the hidden treasures?
Were they able to make any connections between the number of
satellites, the accuracy of the GPS location and how well it worked to find
the geocache? What does this say about the limitations of GPS units? Can
they think of any other ways to navigate besides using GPS units (maps,
verbal instructions, landmarks, etc.)? What are the pros and cons of each
method?

That's it. There are many possible variations on this lesson. “Virtual” caches can
be made in which the cache is a historical marker or a natural feature. The
student must answer a question about the information in the marker or about
the natural feature to get credit for the find.
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TEACHER RESOURCES

The deviation or variance from true-north to magnetic north is significant at
higher latitudes (such as places in Alaska) and changes every year. GPS units will
correct for this if you set them to use “true” north (Explore 2, Step 3e). If you
want to discuss the difference between magnetic north and true north and its
effect on traditional magnetic compasses, the following website and its
associated links provide a good explanation:
http://gsc.nrcan.gc.ca/geomag/field/magdec_e.php

You can use this website to determine the correct current adjustment for your
location (to manually enter in the settings with “user” and then “mag™):
http://www.ngdc.noaa.gov/geomagmodels/Declination.jsp

Converting between Decimal Degrees and Degrees/Min/Sec can be done online
here:

http://www.fcc.gov/mb/audio/bickel/DDDMMSS-decimal.html

If you want the students to learn to make the conversion using their own math
skills, a simple how-to is here:

http://www.mass.gov/magis/llcoord.htm

Learn more about how GPS units work at: http://www8.garmin.com/aboutGPS/

Official “Geocaching” is a global hobby with a well established website and set of
rules. You can read about it here: http://www.geocaching.com/
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Group Name: Group GIS Number:

Group Members

GPS Lesson 1
INTRODUCTION TO GPS WITH GEOCACHING
STUDENT EXERCISE

Goal: Find hidden treasure with the use of a GPS unit and a set of latitude and
longitude coordinates.

Explore 1: Familiarize Yourself with the GPS Unit (don’t turn it on yet!)
1. Note the location and basic function of each of the buttons.

Internal eTrex
GPS Antenna Description

UP Button

__—PAGE
Button

DOWN Button —

POWER
READY Button
TO HAUISATE
ACCURACY:
15t

LCD Display
(with backlight)

2. Some things to know about these units:

e Basic handheld units like this are passive GPS receivers.

e They receive signals from satellites but do not transmit any signals of their
own.

e The device receives information from satellites that makes it possible for
the user to determine their position on the surface of the earth.

e Locations and paths of travel can be programmed into or recorded by the
GPS unit for “wayfinding” or “tracking.”
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3. Some things to know about GPS:

e The system consists of more than 24 satellites
orbiting the Earth about 12,500 miles above.

e The arrangement of the satellites is called the
constellation and it is constantly changing.

e The satellites must continue to move to stay in
orbit.

e The spacing of the satellites gives global coverage
24/7.

4. Turn the unit on and learn how to use it. This is best done outside with
a clear view of the sky, or next to a window if you are inside.

The screen should look like this first...

rex

[

a 1eee - 2002
GARMIN CoFp.

The Welcome Page

and then this....

READY — Status Message —f—— reADY
TO NAVIGATE TO HAVIGATE
e !
<. | _ | =

[~ Location Accuracy — "

- L (estimated)

" w s M ﬁ

" \ e . g
Satellites — ] e

SIGHAL | Satellite Signal Il Ill“
|-*"ﬁ’ﬂ Strength Bars 11222228 _

Normal Skyview <+—— (or) ——= Advanced Skyview
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a) We will be using the “Advanced Skyview” because we want to see all of
the available satellites.

If your screen shows “Normal Skyview,” you need to switch to Advanced
Skyview by using the “Enter” button and the Up/Down buttons on the
left side of the unit to pull up an Options menu and select “Advanced
Skyview.”

b) If you have a clear view of the sky, the GPS unit will start to
recognize the signals from several satellites. They will be
represented by their satellite ID number. If you are indoors or under
thick trees, your unit will not receive satellite signals well (if at all).

¢) Now, using the “Page” button on the upper right side of the unit, you can
page through the main five screens of the unit. Try it.
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b | - *\ 00:13:57

el 1
e LOGATION TIME-STOF
N 35°51414° o 1: O A0:54pm .
L 20mi HO34°42.004" oo:01:22 .29-JLIL-I§4’°’

SkyView Map Pointer Trip Computer Menu

d) Show your teacher that you are in Advanced Skyview and can page
through all five of the screens.

Teacher sign-off:
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www.mapteach.org

We will check and adjust the following: Time, Units, System
1. Using the “page” button, page to the “Menu” screen. Now Select
“Setup.” Use the Up/Down buttons to highlight “Setup” and press the

“Enter” button.
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a) Select “Time.” Use the Up/Down buttons to highlight “Time” and press
the “Enter” button.
b) Set “Time Format” to “12 HOUR.”
c) Select TimeZone. Use the Up/Down buttons to highlight “US-Alaska” and
press the “Enter” button.

d) Leave UTC Offset alone (it will be -09:00 for Alaska).

e) Set Daylight Saving to “Auto.”

f) Use the “Page” button to return to the Setup screen.

3. Units

a) Select “Units” and press the “Enter” button.
b) Set “POSITION FRMT” to hddd.dddd®

c) Set “MAP DATUM” to “WGS 84.”

d) Set “UNITS” to “STATUTE.”
e) Set “NORTH REF” to “TRUE.”
f) Set “ANGLE” to “DEGREES.”

g) Use the “Page” button to return to the Setup screen.

4. System

a) Set “MODE” to “WAAS” (this will give the unit more accuracy).

b) Have an instructor check your settings and sign below.

Teacher sign-off:
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Explore 3: Enter a Waypoint (the geocache location)

Assigned coordinates:
Waypoint name:

Latitude: N

Longitude: W

1. Navigate to the “Menu” page and select “Mark” with the “eEnter” button.

2. Use the “up” or “down” button to highlight the “Lat/Lon” field and press
“enter.” The Edit Location screen will appear.
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WAYFOINT EDIT
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1O EDIT,
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SELECT

T
HO94°47. 851"

3. Use the “up,” “down” and “enter” buttons to edit the existing
coordinates. Once you have your assigned coordinates displayed, select
“OK” with the “enter” button.

4. Use the “up” or “down” button to highlight the “lIdentifier” or “Name”
field (default Identifier/Name is 001, 002, etc.) and press “enter.” When you
do this the Edit Waypoint Name screen appears.

5. Use the “up,” “down” and “enter” buttons to edit the waypoint name.
Once you have your assigned waypoint name entered select “OK” with
the “enter” button.

6. See if you can Change the Symbol for the waypoint by using the “up,”
“down” and “enter” buttons.

7. Back at the “Mark Waypoint” page, save the location by using the “up”

or “down” arrow to navigate to “OK” and select “OK” with the “enter”
button.

Teacher sign-off:
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Explore 4: Finding a Geocache (Outside Activity)

1. Getting Started

a) On the teacher’s instructions, go outside and turn on the GPS unit.

b) Make sure you have a clear view of the sky.
¢) Wait for the GPS unit to acquire enough satellite signals (3-4) to

establish a location. On the “Skyview” page, the unit will note “Ready
to Navigate” (this may take a few minutes).

2. Start navigating

a) Page to the “Menu” page and select “Waypoints”

b) Select the waypoint that
represents the geocache for
your group (e.g. Cachel,
Cacheb, etc.) and the review
waypoint screen will appear.

c) Select “GOTO” from the “Review
Waypoint” screen and the digital

compass screen will appear.

www.mapteach.org
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d) Follow the Arrow to the location of the geocache. As you get very

close, the GPS will not help you any more because it is usually only

accurate to about 10-15 feet. You have to use your eyes!
e) Return to the Teacher with your treasure.

Teacher sign-off:
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Explore 5: (Optional) Make a Geocache

Using your new GPS skills, plan and hide a geocache of your own!

1.

Teacher sign-off:

Name the geocache (6 characters maximum)

Geocache Name:

Choose items to hide

Put items and an identifying label in the container (include the name
of the cache)

Choose a place to hide the cache

a) don’'t make it too hard or it takes too long to find
b) a portion of the container must be visible

c) the cache cannot be buried

Mark the location of the geocache and enter the geocache name in
the GPS

Go to the classroom

Give the GPS unit to the teacher

(make sure there is a valid waypoint for the geocache)

The instructor will give your group a GPS unit prepared by another group of
students and the name of the Geocache that you will look for.

Geocache Name:

Using the skills you learned during Activity 4, see if your group can find
the geocache.

Take your “treasure” to the classroom.

10. Return the GPS to the instructor.

Teacher sign-off:
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GPS Lesson 2
FIELD DATA COLLECTION FOR GPS DATA AND
DIGITAL PHOTO DOCUMENTATION
TEACHER INFORMATION

Lesson Summary: During this lesson students will go on a field trip to collect
geospatial data and other useful information to document
sites of interest they encounter.

Objectives: In this lesson students learn to take field notes, take digital
photos, and mark the location of their photos with GPS
waypoints

Estimated Time: 1 hour or more

Correlation to Alaska Standards:

Geography A-6  Use spatial (geographic) tools and technologies to analyze
and develop explanations and solutions to geographic
problems.

Technology A Operate technology-based tools.

INSTRUCTIONS FOR THE TEACHER

Choose a field trip location or route that is of interest to your students and
includes several notable features to document. These features or sites should
be at least a few hundred feet away from each other so the GPS points the
students collect have good geospatial separation if they are going to use the
data to make AEJEE maps. If the sites are too close together the points will
clump up in a very small area and the resulting maps will not be as rewarding.
Before starting this lesson, students must have completed the “Introduction to
GPS with Geocaching” lesson or equivalent.
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Getting Ready
Make sure the GPS units and cameras are ready by:
e Checking batteries on both GPS Units and Cameras

e Clearing memory cards (of the cameras)

e Clearing waypoints and track logs from the GPS units
e Checking time/date setting on the cameras

e Making sure the cameras and GPS units are labeled
Gear-up

e Give the students a sense of what their objective is in terms of the
photography. Are they looking for physical landscape features? Cultural
landscape features? Landmarks? Points of interest?

e Make sure the students pass the worksheet, camera, and GPS unit around
in their group so that each has an opportunity to work with the
technology and the note taking.
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Group Name: Group GIS Number:

Group Members

Date: Camera Number:

Observation Sheet
Field Data Collection Sheet for GPS Data and Digital Photo Documentation

Student expectations:

Your work will be graded based on attitude, neatness, completeness, photo

quality, and description quality.

Data collection procedure:

Select one group member to do each of the following tasks (members will switch

tasks for each site visited): Recorder, GPS Operator, Photographer.

When we arrive at each field site:

1. The Group assigns a one or two word s/te name that will be used to label
the site on maps.

2. The Recorder writes down the site name.

3. The Group decides how they want to describe the site.

4. The Recorder writes the description on the Observation Sheet.

5. The GPS Operator makes sure that they are getting a good GPS reading (at
least 60 ft. GPS accuracy).

6. The GPS Operator marks a waypoint and relays GPS information to the
recorder.

7. The Recorder writes the waypoint number and GPS accuracy on the
Observation Sheet.

8. The Photographer takes one photo and the Recorder writes the
Photographer’s name on the Observation Sheet.

9. Group members switch data collection tools and tasks.
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Photo 1
Photographer:

Global Positioning System Lesson 2
Field Data Collection for GPS Data and Digital Photo Documentation

GPS Operator:

GPS accuracy:

feet Waypoint:

Site Name:

Description:

Photo 2
Photographer:

GPS Operator:

GPS accuracy:

feet Waypoint:

Site Name:

Description:

Photo 3
Photographer:

GPS Operator:
GPS accuracy:

Site Name:

feet Waypoint:

Description:
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Photo 4

Photographer:
GPS Operator:

GPS accuracy:

Site Name:

www.mapteach.org

feet Waypoint:

Description:

Photo 5

Photographer:
GPS Operator:

GPS accuracy:

Site Name:

feet Waypoint:

Description:

Photo 6

Photographer:
GPS Operator:

GPS accuracy:

Site Name:

feet Waypoint:

Description:
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Photo 7
Photographer:
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GPS Operator:

GPS accuracy:

feet Waypoint:

Site Name:

Description:

Photo 8
Photographer:

GPS Operator:

GPS accuracy:

feet Waypoint:

Site Name:

Description:

Photo 9
Photographer:

GPS Operator:
GPS accuracy:

Site Name:

feet Waypoint:

Description:
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Photo 10

Photographer:
GPS Operator:

GPS accuracy:

Site Name:

www.mapteach.org

feet Waypoint:

Description:

Photo 11

Photographer:
GPS Operator:

GPS accuracy:

Site Name:

feet Waypoint:

Description:

Photo 12

Photographer:
GPS Operator:

GPS accuracy:

Site Name:

feet Waypoint:

Description:
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GPS Lesson 3
USING YOUR OWN FIELD TRIP DATA
TEACHER INFORMATION

Lesson Summary: During this lesson students will make GIS maps using data
they have collected on a local field trip with their GPS units
and digital cameras. They will download photos they took
with their cameras, and will use the computer program
GPSBabel to download their GPS waypoints into a CSV file.
They will modify their CSV files to include an informative
name for the sites they documented with their waypoints.
Students will then generate points from this CSV file in
AEJEE and make a map of their sites that includes photos
they took on their field trip.

Objectives: Students will learn to download photos from their digital
cameras and waypoint data from their GPS units and to
make a map using these data in AEJEE. (It is assumed that
students have completed GIS lesson 1 "Many Layers Make
a Map," GIS lesson 2 "Introduction to GIS using AEJEE"
and, optionally, GIS lesson 10 "Good Map, Bad Map.")

Estimated Time: 1 hour

Correlation to Alaska Standards:

Geography A-6  Use spatial (geographic) tools and technologies to analyze
and develop explanations and solutions to geographic
problems.

Technology A-1 Use a computer to enter and retrieve information.

BACKGROUND FOR THE TEACHER
This lesson teaches students how to prepare site observations from an earlier
field trip for inclusion in an AEJEE GIS map.

For each site on the field trip, the student(s) need to have marked a GPS
waypoint, taken a digital picture, and written down notes that will help label and
explain what they observed. A GPS field trip lesson with field data sheets is also
included in the MapTEACH curriculum.
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The best data is the students’ own data, and students are very excited to see
their own observations and pictures attached to an AEJEE map. If time or
weather issues preclude students being able to make their own field trip
observations, you may opt to go out yourself and make observations at a handful
of sites along a road, trail or near the school, and then share the pictures and
GPS unit with students so they can download and prepare the data.

At the end of the lesson, you might ask the students for ideas about other field
trips that could be documented this way and shared on maps that would be
interesting to the local community.

Some important concepts and tips for success:

e Please review the information provided on CSV files and layouts that appears
in previous lessons.

e Make sure the GPS unit is plugged into the computer and turned on before
opening GPSBabel, or the proper port won’'t show up in the drop-down menu.

e Photos placed in an AEJEE layout will default to a square shape. Resizing the
photo using the corners of the square will stretch or squash the image, so
students should be observant of what their photos look like in their final
layouts.

e This is a long lesson with multiple steps. Consider splitting it into two or more
sessions if you have limited computer time. A good way to split this lesson is
to have students work through Explore 3 (Add Waypoints to Your AEJEE
Map), then do the Field Trip layout as a separate session.

e Layouts in AEJEE must be done in a single session! Do not let students
begin working on a layout if they do not have enough time to finish
it to your satisfaction, or their work will be lost.

e Symbology and labels should be exactly the way the student wants
them before switching to Layout View in AEJEE. Changing the
symbology and labels after entering layout view can cause problems.

e Do not switch back and forth between Layout View and Map View. Once you
are in Layout View, stay there.

e Students should not change the scale of their map document after they enter
Layout View in AEJEE. Redraw times are very long if the scale is changed,
and it is much better to leave the document at the default scale.

e If the student is having trouble selecting a map element (scale bar, north
arrow, text, etc.) that is on top of the map data frame, have them click on
the white space around the map, then click on the map data frame, and then
move the data frame out of the way. The map element can then be selected
and moved off to the side. The map data frame can then be selected and
moved back into place, and the map element can be selected and placed
where the student wants it to be.
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If the student moves a map element too far off to the side of the layout
page, AEJEE may not be able to select the element. If the map element is far
off to the side and the student is unable to select it, use the “Fixed zoom out”
tool to expand the view of the layout page. You can then select the out-of-
bounds map element and move it back into the work area. Then use the
“Fixed zoom in” tool to return to the original view of the page.

: : First, use “Fixed zoom out” to expand
Then use “Fixed zoom in” to return the view, then select the map element

the layout page to the original view and move it
SRS ArcExplorer-Java Edition foNgducat

s

=& Layers -« | I TR WU - TPRORY  NUSEAL TR T .
Keep in mind the general guidelines for cartography and working with map
layouts in AEJEE:
o Map should have a clearly defined subject, ortheme — a purpose for the
map, or the story that the map is meant to tell
o0 Map should include data points that are symbolized and labeled so they
are legible and informative
= Symbol sizes and colors should show up well on the base layer and
shouldn’t interfere with each other
= Label text should be a legible font style, color, and size, and show up
well on the base layer
= Important Tip: When working in AEJEE layouts, make text and
symbols for points much bigger than you think they should be;
they end up looking smaller in the final printed map
0 Map area should be zoomed in on the selected data points and whatever
other features that should be included on the map
o Map balance
o Elements should be placed on the page so there is an even distribution of
elements covering the page and there isn’t a lot of white space
o Fonts for text and titles should be carefully selected
= Fonts should be chosen that are easy-to-read, attractive, and fit the
theme of the map
= Try to limit font selection to no more than two fonts; this helps the
map look more uniform and professional
= The title is usually the largest font size on the map

MATERIALS

Computers - one for each student is best or two students can share. The

computers must meet the following specifications to run AEJEE:

0 Macintosh: MacOS 10.3 or above, 100 MB hard drive space, Internet
connection; recommend G4 or faster processor and more than 64 MB RAM
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o Windows: Win2000 or WinXP, 100 MB hard drive space, Internet
connection; recommend Pentium 111 or faster processor and more than 64
MB RAM
e AEJEE software can be provided by MapTEACH on a CD delivered to you, or you can
download the correct version from our website at http://www.mapteach.org

e MapTEACH GIS data also can be sent on a CD or downloaded from our website
at http://www.mapteach.org

e GPSBabel software to download and convert the GPS waypoint data can be provided on
a CD or downloaded from our website at http://www.mapteach.org or downloaded at
http://www.gpsbabel.org

e Digital cameras containing photos of the field trip sites, and camera download
cables

e GPS units with waypoints of the field trip sites, and GPS download cables
(with USB serial adaptors, if needed)

e Field trip data sheets with information about the sites and photos.

e Copies of student directions for the lesson

INSTRUCTIONAL PROCEDURES
Before Class

e At the minimum, have a single GPS unit prepared with a handful of
waypoints, so that each waypoint matches the location of a single site, a
digital photo, and a record of observation(s) for the site. All students can
then download data from this one shared GPS unit.

e Ideally, students have records from a recent field trip where groups of
students were able to visit sites of interest, and at each site collect their own
digital photo, GPS waypoint, and observation notes. In this case, students
also need to keep careful track of which camera and which GPS unit they
used.

e Check, update and/or maintain all student equipment including computers so
everything works as smoothly as possible.

e Prepare materials for the lesson and try out all the activities well in advance
before the students work through them.

e Make sure your local base map data layers (topography and satellite
imagery) are accessible in the Data_MapTEACH_WGS84 directory
and that you have the file names and directory locations written
down correctly. You will need to supply this information and the
correct angle for the North arrow for your local area to your
students before they can make their local field trip maps.

Gear-up

e Ask the students if any of them have used digital photo software to
download photos into a computer. Ask one to describe how he or she did
it. Ask if any of the students have used photo software to show where
they took their photos on an online map.
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e Explain that in this lesson they will download photos, locate the sites
where the photos were taken using GPS waypoints, and then add
information to each record so this can all be included in a GIS map they
will make using AEJEE.

e Write on the board or pass out as handouts the angle for the North arrow,
the names of the image files for your local topography and satellite
imagery, and which data folder(s) those image files are located in. Your
students will need this information to load the base map data for their
local field trip maps.

e If students are going to work on layouts in the current session, emphasize
to them that they should keep in mind the general guidelines for
cartography and working with map layouts in AEJEE. These guidelines are
listed in the student lesson. Make sure they know that layouts need to be
completed in a single computer session because they can not be reliably
saved and reopened later. The only permanent record of their final map
will be the JPG file they generate from their layout.

MORE EXPLORATION

Look up geotagged photos on Flickr at http://www.flickr.com/

What might be the advantages and disadvantages of using a mapping service
like this as compared to how you might use AEJEE GIS maps?

TEACHER RESOURCES

Specific instructions on creating CSV files with Macs and PCs to make point
shapefiles and hotlinks can be found in ESRI's “Introduction to ArcExplorer—Java
Edition for Education” for AEJEE 2.3 available as an Adobe Acrobat PDF:
http://www.esri.com/software/arcexplorer/download.html

Wikipedia provides information about Comma-Separated Values (CSV) files at:
http://en.wikipedia.org/wiki/Comma-separated_values

Cooke, Donald (2005). Fun with GPS, ESRI Press, Redlands, CA

TEACHER REFERENCES

ESRI's “Introduction to ArcExplorer—Java Edition for Education” available as an
Adobe Acrobat PDF: http://www.esri.com/software/arcexplorer/download.htmi
GPSBabel converts waypoints, tracks, and routes collected using GPS from one

format to another (including CSV files) and runs on multiple computer platforms
http://www.gpsbabel.org/
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Name:

GPS Lesson 3

USING YOUR OWN FIELD TRIP DATA
STUDENT EXERCISE

Objectives: Students will learn to download photos from their digital

cameras and waypoint data from their GPS units and to
make a map using these data in AEJEE.

Estimated Time: 1 hour

Explore 1: Downloading Trip Data on a Macintosh

First, download your field trip photos from your camera into your
MapTEACH_Work directory.

1.

2.

Connect your camera to your computer using the cable provided.

If the camera does not start communicating with the computer on its own,
press the “OK” button on the camera.

Close iPhoto if it automatically pops up.

Open the camera folder that is now on your desktop and navigate through
the DCIM folder until you get down to the photos (.jpg extension).

Drag and drop the photos into your
MapTEACH_Work folder.

When you are finished copying your
photos, drag and drop the icon for
the camera into the Trash/Eject area
of your screen, disconnect the
camera, and pass it and the cable to
the next person in your group.
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Now, download your GPS waypoints from your GPS into your
MapTEACH_Work directory.

1. Connect the cable to your GPS unit and plug it into a USB port on
your Macintosh.

2. Turn on the GPS unit, then Start GPSBabel. You can launch it from the
dock on your computer or from its icon on the desktop.

ana = Macintosh HD -
HarllaiEoml| g Q
| ™ Werwork ‘Name &| pate Modified sizel|
‘ e ‘ » % Applications Jul 24, 2007, 3143 AM |
| Grspabels-1.3.4-... & || » [ Library Mar 31, 1976, 10:30 PM
| 3

| System Jun 24, 2007, 11:48 AM
il Desktop lJ User Guides And Information May 25, 2005, 1:40 PM 4

| AI'L student b & Users Jul 24, 2007, 9:04 AM

/’\ Applications

| Documents

| movies

| é Music

"\ Pictures

K (1p GPSBabel+ >

J TextEdit
A GP5 Connect
) aciee

o & items. 61.07 GB available A
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3. In the Quick GPSBabel window:

e For the Operating Mode: Check “Waypoints.”

e For the Input Options: Check “Use GPS receiver” and select
“Garmin” from the “Type” drop-down menu and the item beginning with
“USA” from the “Port” drop-down menu.

e For the Output Options: Check “Use file” and select “Universal csv
with field structure in first line” for the Type drop-down menu.

®e0 Quick GPSEabe
Operating Mode

() Tracks " Reutes
Mot all e formats suppor waypoints, tracks or routes.

Input Cpticns
") Use file

ONE s

Input File Type: A

——> (&) Use GPS receiver

Type: C__Garmin D Port: USAL9H3b1P11 |3

Qutput Options

—— @ Use file. Type: < Universal csv with fiel¢ structure in firstline T5D

’: Use GFS receiver

Type: Garmin = Port: =

Filters

<nenes [ Select... )

[ Use selections as default
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4. Click “Save File,” and save the file in your MapTEACH_Work folder.
Name it however you like, but be sure to include the .csv extension so
the computer will know that this is a Comma Separated Value file.

: : <:: Name your file however you
Save As:  Group_4_waypoint: like, but be sure to include the

.csv extension!

m! @aﬂTEACH_WDrD e Q search

' =
% Merwork I Desktop I custom_map.ax|
! Macintosh HD Documents custom_map2.ax
Untitlad - B Library [ ov_and...n_2_1.axl
I Desktop # Movies [ lacy_and..._2axl.ax!
T e e et 8 Music
< Applications - | Pictures
1 Documents # Public
g Movies | Sites
& Music
. Pictures
AE|EE

PS Connect

Hide extension [ New Folder ) [ Cancel

5. Exit the GPSBabel program and pass the GPS unit and cable to the next
person in your group.

Explore 2: Add More Information to Your Waypoint Data File
We want to add some of the information you collected on your field trip. It would
be much more informative if the waypoints were labeled with the site names. To

do this, you must add a new field to the .csv file and then type in the name for
each point.
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1. Start up the TextEdit application and open the waypoint .csv file you just

806 ~ Macintosh HD ‘-
i — =
[« » |l 2f=m|| | Q

3 Nerwork | ~ Name 4| Date Modified Sizel
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[« 4 TextEdit
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2. If it is not on the dock of your computer desktop, you can access TextEdit by
going to Macintosh HD/Applications and double-clicking on TextEdit.

3. Go to File/Open in the TextEdit menu bar and navigate to your
student/MapTEACH_Work folder and select your .csv file.

N e T

i' TextEdit Ball8 Edit Format Window Help
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o 1. Close EW £ 5 7| Gareths_fi...otopicl.doc -
l Save ®S __ gareths_Fl...IP_MAP.ax|
Save As... 385 B i
Save All II'
¥ garTeotEtgnit . ng
Show P . ~2p M group_2_waypoints.csv —_—
ow Properes B Goup-4-vavpoini.cov |
E a __.CS\I' : Name Group_4 way :
i ctures > gruhs a. e ...0 I‘”I-"OC T points_csv :
Select the .csv file that YOU made — PsBabel+ [y | Trenenhetetigienas =—— LI
™| Remember, you may have named it -
. . . Pain Text Encoding: Automatic [
differently than the one in this example! :
_lignore rich text commands
[ Cancel ) %

4. In the first line, add a comma and a new field called “site_name” at

the end of the line.
***IMPORTANT: Do not add a space after the comma

5. At the end of each of the other lines, type in a comma and the site
name that you recorded on your field data sheet. You can have spaces
in this entry (just not right after the commal!), but keep it short — you will be

using this to label your points on your map.
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Your file may look something like this:
8OO

“ho,Latitude,Lengitade Hame 4 Lt itude Symbal ,=ite_nome
1,6%,.350841 ,-149.112659, "BEE" , 119,11, "Fleg" . Coena Mouth
£,64,369993,-140 A35308, "BET" 1509, "F leg" ,addy
Z,.0%.3998.6,-149 138857, "BES" ,117.2,"Flog" ,erozion
4,64 585605 ,—140 . A39828, "BEQ" 1164, "F leg" ,fizh net
F. 64 .533282 ,-149 642972, "Bda" ,127 .3 ,"Flog" ,RBasie Cresk

| | DeAnne__ocation_Fie'dTrip5Sites.csv

www.mapteach.org

Add a comma and site_name
to the end of the first line

r —
NN

At the end of each line, add a comma
and the name you gave each of your
waypoints

6. Use Save As and save this file in your MapTEACH_Work folder. Name it
however you like, but be sure to include the .csv extension so the
computer will know that this is a Comma Separated Values file.

@5: DeAnne_Lﬂcatian_FieldTripSites.-M;E!

N

N
Name your file however

% Network DeAnne_L...Sites.csv
=1 Macintos... deanne_st...badmap.jpg

geanne_sl

B e

A Applications

1 Documents CIEArne_ sk h
& Movies “:_w_
lf_! Music F deanne_st...layoutl.ax

Pictures L

Flain Text Encoding:

“‘Western {Mﬁc {;}-S'I-l'omanj'

you like, but be sure to
include the .csv
extension!

" |If no extension is provided, use ".txt".

" | Hide Extension I Mew Folder '_I

Show your .csv file to your teacher.

Teacher sign-off:

([ Cancel I ( Save }

(Check for errors and confirm that the student’s site names are included)
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Explore 3: Add Waypoints to Your AEJEE Map

1. Open AEJEE and start a new map.

2. Navigate to the folder /ESRI/AEJEE/Data_MapTEACH_WGS84.
3. Add Coastline_Simple from the Base Data folder.

4. Set your projection to Regional Projections/Albers Equal Area

(Ellipsoid) and select Alaska. Set your datum to WGS84 (World Geod.
Sys. 1984).

866 Select Coordinate System
Standard | Custom

< [ Regional Projections >
WCS84 (World Ceod. Sys. 1984) 52>
Equal Area (Sphere) .
[ELL

o=
® Lambert Conformal Conic (
¥
-

Sinusoidal WGS 1984 [
ST gsoid Um.ts
~ TG =
= . Meter =
—P @ paska
& Asia Remarks: Alaska
& Asia South Transformation Method: Molodensky
& Canada Coordinate System I1D: 102006
@ Europe Datum Transformation 1D: <None needed>
& Hawali Ellipsoid: WGS 1984
& North America Projection: Albers Equal Area
4 South America s Angular Unit Decimal Degrees
& United States X Linear Unit Matar
""""" 4fr Central Meridian -154
OK ) ( Cancel ) ( Apply ) ( Clear )

5. Add 7owns from the Infrastructure folder.
6. Label the 7owns using Name.

7. Zoom in on your town so it is in the middle of the screen. Use the Zoom to
Scale tool to zoom-in to a scale of 1:100000.

® T T Zoom To 5Scale
rSet Scale

Q

[ Close |
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Your map might look something like this:

8oce6e ArcExplorer-Java Edition for Education —- Window #1
f0uHeE XIS HOAAT O IwGRITF T & 77|

=7 Layers

Y e —

= | Coastline_Simple

Ester

Faibanks
.

| x:464668.085 ¥:7192055.3...| 1:100,000 @

8. Save your map project:
e Click on “File” in the Menu Bar
e Select “Save As”
e Navigate to the student/MapTEACH_Work folder
e Name the project using your name followed by “FieldTrip”:
firstname_FieldTrip

[ EaN:) Save
s< Use your own name
MapTEACH_Work 3
I Narne 4| Date Modified
*
4
»
b
h
v
File Format: [ Extended ArcXML files [
I_'New Folder_‘ L4 Cancel ] ( Save )
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9.
AEJEE “View” menu.

Global Positioning System Lesson 3
Using Your Own Field Trip Data

Now we can add and view our points with “Add Event Theme” from the

Tools  Window

Select the .csv file that YOU made —
Remember, you may have named it
differently than the one in this example!

v ) Map View p—

/

Open

<7 Layout View

Name

< | MapTEACH _Work >}

4| Date Modified

3

" Toolbars [

< DeAnne_Location_lield TripSites.csv > Wednesday, November 15, 2006 8:05 AM

I v Table Of Contents
Overview Map
v Status Bar
Pan Panel

(WS I AR

Map Units
Zoom To Scale

Add Event Them S

File Format: [ All event files )

f: Cancel \'.I @

10. Select your .csv file for “Table,” set “lon” or “longitude” for X Field
and “lat” or “latitude” for Y Field. Make the symbol style, color and size

whatever you like.

8ecse

Adc Event Thermre

-Select table and its X/Y fields:

Table k/DeAnne_Location_FieldTripSites.csv L:;'

¥ Field < lon ) e Depending on how your CSV file is set
2 up, these may be longitude and

Y Field ( lat 5= latitude instead of lon and lat
T

Output Dir fUsers/student/MapTEACH Waork Lt,?'

-Draw event using symbal with:

Style ' Circle s

Color 1 Magenta F

Size 14 -

 OK ) |': Cancel |
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11. You can now label your points with their “site_name” by using the
layer properties (Control-Click layer name). Make the labels look the way
you want.

Your result might look something like this:

ArcExplorer-Java Edition for Education —- Window #1 - [Users/student/MapTEACH_Work /DeAnne_FieldTrip

T HOAAT OB G g & YF|
Ester.
Fairbanks
.
©
Chena Mouth
erosion

®e

eddy

@]
fish net

5.8 1:100,000 (@
12. Turn off Coastline _Simple.

13. Add layers for your local topography and satellite imagery. Your
teacher will provide the file names and directory locations for these data
layers. See how your map looks with different satellite imagery as a
background and how it looks with the topographic map as a background by
checking and unchecking the boxes next to the names of the raster data
layers.

14. Pick the base layer (topographic map or a satellite image) you like
best and leave it turned on. Turn off or remove the raster data layers
you are not using.

15. Zoom in and out to see what view looks best.
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16. Symbolize your points and text the way you like them. Make sure that your
points and text are large enough so you are able to read them easily.

Your map might look something like this:

A

x:'“:'*-g: R e

Save your project and have a teacher sign off.

Teacher sign-off:
(Check that student has selected appropriate base map and symbology)

If your lab session is almost over, you may need to complete the next section in
another lab session.

FHAFEASK YOUR TEACHER IF YOU SHOULD CONTINUE***

Remember that you cannot save layouts, so make sure you have enough time to
do a complete layout before you begin.
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Explore 4: Making a Layout of Your Field Trip Map
If you are continuing this lesson without a break, go to step 2.

1. Start AEJEE and navigate to your MapTEACH Work folder and open

your field trip project that you want to make a finished map layout
for.

8ne Open
C MapTEACH Work D T)

Name & | Date Modified

™
deanne_stevens_basemap.ax! Wednesday, October 18, 2006 5:11 PM

&

=
deanne_stevens_naz_layour.ax! Monday, October 23, 2006 5:52 PM
deanne_stevens_haz_layout2.ax! Monday, October 23, 2006 6:37 PM

_ deanne_stevens_hazards.ax! Monday, October 23, 2006 7:28 AM
deanne_stevens_lessonl.axl Monday, October 16, 2006 9:23 PM
deanne_stevens_management.axl Monday, October 23, 2006 10:12 AM
deanne_stevens_projectbase.axl Thursday, October 19, 2006 11:33 AM
deanne_stevens_resources.axl Thursday, October 19, 2006 1:30 PM

File Format: | Extended AreXML files 3

[ Cancel ) fﬁpen 1

2. Make your AEJEE window bigger by clicking on the green button in the
top left of the window.

3. Make sure that everything looks just the way you want it to look on
your final map. THIS IS REALLY IMPORTANT!!

a) Make sure you are zoomed in to the area of the map that you want to
show on your map layout. If you are zoomed too far out, there won't be
enough detail to see your data points. If you are zoomed too far in, some
of your data points may be outside the map, and your base map image
will look really fuzzy.

b) This is your last chance to fiddle with your fonts and symbols. It is not a
good idea to change symbology in AEJEE once you've started the layout
process.

c) Remember to make your labels and symbols for points bigger
than you think they should be — they'll show up better in the final
map. The symbols for lines will show up pretty much the way they look in
the reqular map view.
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Your map might look something like this:

[sXaNs] ArcExplorer-Java Edition for Education —— Window #1
% = = P % |
RUSICCX52,8 R
'~ &7 Layers {5
I v

@ oF

¥ regional_gmg_topo.p
»! regional_landsat.png

| x:433934.52 v:7182477.395 | 1:98,191 5]

4. Start the layout process by selecting View from the main menu, and
selecting “Layout View.”

m Tools  Windov

v € Map View

Layout View

Toolbars (3

v Table Of Contents
Overview Map

+ Status Bar
Pan Panel

| Map Units >
Zoom To Scale

Add Event Theme
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5. Wait patiently for AEJEE to redraw the map. Your map data frame will
appear to be drawn on a standard sheet of paper, measuring 8%z by 11
inches.

IMPORTANT TIP: Do not change the scale while you are working in layout
view. Doing this will make your map take a REALLY long time to redraw.

ene ArcExplorer-Java Edition for Education — Window 4 a dent/MapTEACH_Work /deanne_stevens_hazards axl

Zre o G o R T T o oo )
IheRBOBACHr XL E < Don’t change this number!
=& Layers m B B B e o S P B

You can check your map symbols and fonts at this point by clicking on “File”
and “Export to Image.”
e Use 150 dpi for Input.
e Examine your map carefully in the Export window.
e If you like what you see, click “Close” and continue with the map layout
instructions below.
e If you don't like the symbols and fonts, click “Close,” exit AEJEE (don’t
save), and re-open your project to make the changes you want.

The basic elements required in your final field trip map include:
e Data Frame

Title and text

Legend

North Arrow

Scale Bar

Author

Date

Citation/Credit

Photograph

Follow along with these steps to add the required elements to your
layout:
Data Frame (this is your actual “map” that you've been seeing all along)

e You can leave the data frame where it is, or move and change the size by
selecting and dragging, or by grabbing the corner handles to
change the size. Before you resize the data frame, control-click on it to
choose “Properties,” go to the “Size and Position” tab, and click the
box next to “Preserve Aspect Ratio.” This will maintain your map
area so it doesn’t get stretched or squashed.
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Title and Text

Every finished map needs a title. The title provides a very brief
introduction and overview to what the map describes. The title will most
often describe the subject and location of the map.

First click on an empty space on the layout to deselect any other
elements.

Select “* | the Add Text button, to insert a text box

o A small box will appear on the page that says “Text.”

o Drag this box to a position you like on the page.

o Control-Click the box and choose “Properties.” The Text
Properties window will appear.

o Type in your text. You can also change the font, size and color of text
by selecting the “Change Properties ...” button.

Text Properties r
la¥a)
Text | Size and Position 6 Font Chooser

Global Positioning System Lesson 3
Using Your Own Field Trip Data

@ | Available Fonts rOptions |
AppleMyungjo -

W Bold
Arial m e
Arial Black _ ltalic

Arial Hebrew Size 14 .:'
Type vour title or other text in here Arial Narrow =

Arial Rounded MT Bold Color =

Ayuthaya . I Black L !

Baghdad +

Sample Qutput
[ Sample

{ OK ) ( Cancel )

hange Properties ... ———=9»
S~—e
O

K ) ( Cancel 9 4 Apply )

More text boxes can be added using a smaller font to describe more
information about your map. You should also add text to make captions
for any photos you include on your map (see “Photograph” section
below).

Legend

The map legend is a small table that explains the symbols used on the
map. Legends are often called “keys.”

First click on the data frame to ‘turn on’ the buttons that can add
elements that relate to the map, including the legend.

Select & , the Add Map Legend button. The map legend graphic
will appear on the page and can be dragged and resized.

Control-Click the legend element and choose “Properties” to access
the options available for customizing the legend.
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North Arrow
e The North Arrow orients the viewer to determine the direction of North on
the map.
e First click on the data frame to ‘turn on’ the buttons that can add
elements that relate to the map, including the north arrow.

e Select @l , the Add north arrow button. The North arrow selector
window opens and presents many different styles to choose from. Choose
one, drag, drop and alter the size and color so that it looks good on the
layout. Make sure you change the angle of the North arrow so it
points towards north for your map area. Your teacher will
provide this angle.

Scale Bar
e First click on the data frame to ‘turn on’ the buttons that can add

elements that relate to the map, including the scale bar.

e Select © ,the Add map scale bar button. Choose the bar you like
and place it on the map. Control-Click on the scale bar element, use
“Properties” to select miles or kilometers for the units shown.

Author
e Make a text box and add the author’s name. This entry may also

include where the author works or goes to school.

Date
e Make a text box and add the date when the map was completed.

This may be appended to the author.

Citation/Credit
e The citation tells the viewer where data for the map came from. The
citation includes any necessary or important information about sources of
data for the map, when data was gathered, projection information and
any thing else that seems important for a person reading the map.
e Make a text box to add a citation. Some citations are brief.

Photograph
, the

e A photograph or other picture can be added when you select
Add image button.
0 Use at least one of the photographs you downloaded from the digital
camera: navigate to the MapTEACH _Work folder and select your

image.
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0 You can resize your photo image by grabbing and using the corner
handles. Pay attention to what you’re doing, since you can stretch or

squash your picture this way.

0 Make sure to use the Text tool to add a caption describing the

photograph and giving credit for the photographer.

When your map layout is complete, it might look something like this:

6 0('9 - ArEEngorearfja_va Edition f_cu_r g_d_uc_ii._tion —f__Wi_{lgo_vy #1 - stersfs(u;i_em,fMapTEACH,WorijeAnne,RiverTrip,Layout
TRetIOBAQWPEX D 2B L™ B
I 0 i1 2 3 4 5 [ 7 8 9 1
Pé:}r T et s el R Brana i
W regwona\_qmq_lopo.p |
regional_landsat.png | — |
o= . . l
o &0 DeAnne_Location_RiverSits |
= |
= |
= |
= |
= |
o= [
= |
= |
i |
o |
= |
2 |
.l |
= |
&= |
= I
= |
= |
N i
= |
e N |
ot Thiz map shows GRS waypaints collected by Hiometers
= EKCS sludents during a river trip on the ) 2497 584 a5 12 w+—x De Anne Stevens |
= Chena and Tanana Rivers with Caplain Sam . WMapTEACH |
- Dementieff. August 7, 2006 .L
a
v
’ e 1 [ LYY E-1 | EielonF i N
] X:440689.279 Y:7190375.2... 1:98,191 I(}

Show your map layout to a teacher.

Teacher sign-off:

Save your map project:

e Click on “File” in the Menu Bar

e Select “Save As”

¢ Navigate to the student/MapTEACH_Work folder
[ ]

Name the project using an appropriate name that includes your own name

(for instance, yourname_FieldTripLayout)
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Explore 5: Export Your Map Layout

Because AEJEE does not reliably save map layouts, the only way to

preserve your final map is to convert it into a graphics file. We will use
a JPG format.

Your map can then be printed, added as a picture into a word processing

document, or used as a graphic image in presentation software like MS
PowerPoint.

1. Choose File/Export to image from the AEJEE menu.

@ Arckxplorer-Java tor tducation m Edit  View loc
eoe ArcExplorer-Java Edition] /7 New...

g%%@&‘@ﬁ A@ TP ED LzJ Open...

- i# New Data Frame0 m

= Volcanoes
@

= Tsunami_Towns
®

Save As...

= ¥ Towns with Flood /I m—:

i s Export To Image...
= | Earthguakes in 201 -

+ — Exit |
= Ferrv Ports M~ — !

2. Choose File/Export to image from the AEJEE menu. A dialogue box will

appear and require a number for dots per inch (dpi) to specify the resolution
of the output file. Use 150 dpi.

enn Input

I?fur Export image dpi (dots per inch)

( Cancel ) ( (8].4 \1

[ |

3. Warit patiently until a new window appears. It can take a couple minutes.
In the Export window, click “Export.”
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[ Nal:) Export

3 P Width 1,650 1 X Height 1,275 % [Updare

\

N ExAMPLE MAP  [SSRERIEES
T T R e L e
SN P

7

4. Save the image into your MapTEACH_Work folder as a JPG. Name the
file to include the extension “.jpg”. Otherwise it will not save. Wait a
minute or two while the computer exports your map.

ene Export

Save @ deanne.sievens.haz lavout o>
MapTEACH_Work [EB |

Name 4| Date Modified

File Format ‘Ail Image Export Formats ﬂ

( New Folder ) (Cancel ) € Save )

5. Wait a moment to allow AEJEE to complete the export process, then
close the Export window and exit AEJEE.

Print Your Map Layout

Once the map image is saved, it can be imported to word processing documents
(MS Word), graphics presentations (MS PowerPoint) or any image processing
application. The exported map can also be emailed anywhere as an attachment.
You may be able to just open your JPG map directly by double-clicking
on the file, and then print it from your computer’s picture viewer.
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1. Start up MS Word.

[ .’ Wordedit View Insert Format Font Tools Table Window

2. Select Page Setup from the 0 G| P Galery.. e
File pU”-dOWﬂ menu @06 New Blank Document #N

Open... ®O0
[e] Open Web Page...
Close A

Save %S
Save As...

Save as Web Page...

Versions...

Web Page Preview
Page Setup...

rn

Page Setup

3. Change the Orientation of
the page by selecting the Seting = pPpe bl =
middle icon. Format for: ~ Any Printer )+]

Paper Size: ' US Letter >+]

8.50in» 11.00 in

Orientation: @' II

Scale: 1000%

@ (G E)

4. Click “OK.”

5. Select Insert/Picture/From File from the pull down menu.

.'. Word File Edit View Format Font Tools Table Window Work H
8] on : - : = - =
‘EQE\’-|E'—QQ|} Break b@@|§|®k¥|ﬂl,\_§|wo%

Page Numbers... e
6 o6 Date and Time... "' Document1

m AutoText » |||!|||3!|||!|||4!|||!|||5!||
Field...
Symbol...
Comment

i

Footnote...
Caption...
Cross-reference...
Index and Tables...

HTML Object From File...

Text Box . .

Movie... Horizontal Line...

File... AutoShapes

Object... WordArt...

Bookmark... From Scanner or Camera...
Hyperlink... %K Chart

z H 1
|||||||||||||||||||||||||||
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6. Navigate to your JPG file in MapTEACH_Work and click the Insert

p——

lII-| 1I-|

o

button.
NOA/ Choose a Picture
Enable: " All Picture Files
e =[m) < MapTEACH Work>
% Network

=4 Macintash HD | deanne

® deanme_s..dmap.jpg

_5...emap.axi

# deanne_s...Imap.jpg

[ Desktop

sud

S Applications

1 Documents
[ Movies
& Music
Pictures
1 AEJEE
GPS Connect
Microsoft Word

dea

*| deanne_s..ap2.jpg

N [ deanne_s..ayoutjpa >

]

" Link to File

‘f Save with Document

{_ New Folder )

any name you would like.

thumb drive for printing.

Show your printed map to a teacher.

Teacher sign-off:

(' Find File... )

( Cancel ) (—I-men—}

i

The image appears in the document. You can re-size the picture if you wish.

Save your Word document map to your MapTEACH_Work directory, using

Print your map, or have the Word document transferred to your teacher’s
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GPS Lesson 4
HOTLINKING TO A FIELD TRIP DATA DOCUMENT
TEACHER INFORMATION

Lesson Summary: During this lesson students use data they collected on a
field trip to learn how to hotlink to Word documents in a
GIS project. They will make one or more Word documents
in which they describe their field trip sites and embed the
digital photographs they took during the trip. The CSV file
created in GPS Lesson 3 “Using Your Own Field Trip Data,”
is modified to include the pathname and document names
for the sites they are linking. The revised CSV file is loaded
into their existing AEJEE field trip project and the hotlink is
activated, allowing the user to click on the point
representing the site and connect to the informative Word
document.

Objectives: Students will learn to hotlink a document to a point in their
AEJEE map.

Estimated Time: 1 hour

Correlation to Alaska Standards:

Geography A-6  Use spatial (geographic) tools and technologies to analyze
and develop explanations and solutions to geographic
problems.

Technology A-1 Use a computer to enter and retrieve information.

BACKGROUND FOR THE TEACHER
This lesson teaches students how to work with site observations from an earlier
field trip for inclusion in an interactive AEJEE GIS map.

For each site on the field trip, the student(s) need to have marked a GPS
waypoint, taken a digital picture, and written down notes that will help label and
explain what they observed. A GPS field trip lesson with field data sheets is also
included in the MapTEACH curriculum.
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Students should complete GPS Lesson 3 Using Your Own Field Trip Data prior to
starting this lesson; the layout portion of that lesson is not a prerequisite for this
lesson. GIS Lesson 13 Hotlinking introduces the concept of hotlinking by
connecting a single point to a web site.

Some important concepts and tips for success:

AEJEE uses comma separated values files (.csv, or CSV) to generate
shapefiles of points that can be hotlinked.

The attribute name in the first line of the CSV file that equates to the hotlink
must be HOTLINK, all in capital letters. See example:

ene | Location_Hotlink.csv

Siﬁe,Lut,LDn,Nume,HDTLINK

1,66.868,-164.7 ,Serpeftwge Hob Springs,http: /Aweae onps ogov/belashbnl Aserpent Jbtn
Must be HOTLINK, all capitals!

This lesson constructs a hotlink to connect to a document file. Hotlinks can
connect to any kind of file your computer can open, including pictures, text
documents, video clips, sound files, web sites, etc.
0 The syntax to connect to a file on your computer is file:/// followed by
the pathname and document name.
Example:
File:///Users/student/MapTEACH_Work/FieldTripSitel.doc
(This connects to a Word document named FieldTripSitel.doc that is
located in the MapTEACH_Work folder in the Users/student directory of
a Mac computer; if you want to hotlink to a file or document that is
saved somewhere else, remember that the syntax must exactly match
the pathname so AEJEE can find your file)
0 The syntax to connect a point to a web site is http:// followed by the
web site pathname.
Example:
http://www.nps.gov/bela/html/serpent.htm
When hotlinking to files or documents, AEJEE will not accept a document
name that has spaces. Instead of using a name like “my field trip.doc”, you
should use alternatives like “my_field_trip.doc”, “MyFieldTrip.doc” or
“myfieldtrip.doc”. It is also a good idea to avoid special characters when
naming a file: #, $, /,*, or others like this can cause problems. Stick with
letters, numbers, underscores, and dashes.
Older versions of AEJEE did not allow spaces on either side of the commas in
the CSV files, although the newest version seems more tolerant. To avoid
possible confusion, the lesson retains instructions for the older versions of
AEJEE.
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There can be no “empty returns” at the end of the CSV document. If you click
your pointer in the blank white area below your last line of data and a cursor
appears below your last line of data, you must backspace or delete until the
cursor is exactly after (to the right of) your last piece of data.
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1: When vou click here...

If it isn’t, backspace until it is!

Working with CSV files and hotlinks can be very frustrating for students, who

are often rushing and not paying close attention to what they are typing. Any

typographical error, extra space or misplaced comma will cause the process

to malfunction. If the hotlink is not working, work patiently with the student

to very carefully check their file for errors.

When activating hotlinks, there are some critical items that must be kept in

mind:

0 MapTips must be set to reference HOTLINK in the point shapefile that the
hotlink is generated from

o The shapefile containing the hotlink(s) must be selected (highlighted) in
the Table of Contents on the left side of the AEJEE window

0 The Hotlink lightning bolt tool must be used to select the point in the map
project

0 Hover the Hotlink lightning bolt tool over the point until the MapTip info
appears next to point (either the url if linking to a web site, or the
pathname and file name if linking to a file or document); do not click until
you can see this information

o If you can see the MapTip info next to the point but are having trouble
clicking on it, try zooming in a little so you can better target the point

o If you can see the MapTip info and can successfully click the point, but
nothing happens, it probably means that you have set up everything
correctly but there is either: 1) a typographical error in the url, pathname,
or file name in your CSV file and AEJEE can not find your hotlinked web
site or file - check for typos!; or 2) there is a space or a special character
in the file name you are trying to link to — check the file name!
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MATERIALS
e Computers - one for each student is best or two students can share. The
computers must meet the following specifications to run AEJEE:
0 Macintosh: MacOS 10.3 or above, 100 MB hard drive space, Internet
connection; recommend G4 or faster processor and more than 64 MB RAM
o Windows: Win2000 or WinXP, 100 MB hard drive space, Internet
connection; recommend Pentium 111 or faster processor and more than 64
MB RAM
e AEJEE software can be provided by MapTEACH on a CD delivered to you, or you can
download the correct version from our website at http://www.mapteach.org

e MapTEACH GIS data also can be sent on a CD or downloaded from our website
at http://www.mapteach.org

e GPSBabel software to download and convert the GPS waypoint data can be provided on
a CD or downloaded from our website at http://www.mapteach.org or downloaded at
http://www.gpsbabel.org

e Microsoft Word software. If Word is not available on your class computers,
any other word-processing program will work. If substituting a different
word-processing program, you will need to revise the student instructions
accordingly.

e Field trip data sheets with information about the sites and photos.

e Copies of student directions for the lesson.

INSTRUCTIONAL PROCEDURES:

Before Class

e Make sure that the students have downloaded the digital photos from the
field trip into their MapTEACH_Work directories. This was part the GIS
lesson “Using Your Own Field Trip Data.”

e Make sure that the students have CSV files of their GPS waypoints in their
MapTEACH_Work directories. This was part of GPS Lesson 3 “Using Your
Own Field Trip Data.”

e Check, update and/or maintain all student equipment including computers
so everything works as smoothly as possible.

e Prepare materials for the lesson and try out all the activities well in
advance before the students work through them.

Gear-up

Have the students recall their experiences on the field trip. Ask them about
what kinds of things would they like to share with someone else about what
they saw on the trip. They have already made a layout of their field trip, with
one or more photos. Can they think of a different way to use AEJEE to show
this information to someone? Remind them about the GIS lesson “Hotlinking.”
Explain that in this lesson students will be making an interactive map that will
allow others to click on the points representing the sites they visited to
connect to Word documents describing those sites and showing pictures that
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the students took during their field trip. Remind them to think about their
experiences with hotlinking and emphasize that they need to be very careful
when entering their information into the CSV files.

MORE EXPLORATION

Look up geotagged photos on Flickr at http://www.flickr.com/

What might be the advantages and disadvantages of using a mapping service
like this as compared to how you might use AEJEE GIS maps?

TEACHER RESOURCES

Specific instructions on creating CSV files with Macs and PCs to make point
shapefiles and hotlinks can be found in ESRI's “Introduction to ArcExplorer—Java
Edition for Education” for AEJEE 2.3 available as an Adobe Acrobat PDF:
http://www.esri.com/software/arcexplorer/download.html

Wikipedia provides information about Comma-Separated Values (CSV) files at:
http://en.wikipedia.org/wiki/Comma-separated_values

Cooke, Donald (2005). Fun with GPS, ESRI Press, Redlands, CA

TEACHER REFERENCES

ESRI's “Introduction to ArcExplorer—Java Edition for Education” available as an
Adobe Acrobat PDF: http://www.esri.com/software/arcexplorer/download.htmi
GPSBabel converts waypoints, tracks, and routes collected using GPS from one

format to another (including CSV files) and runs on multiple computer platforms
http://www.gpsbabel.org/
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Name:

GPS Lesson 4

HOTLINKING TO A FIELD TRIP DATA DOCUMENT
STUDENT EXERCISE

Objectives: Students will learn to hotlink a document to a point on their
AEJEE map.

Estimated Time: 1 hour

In this lesson you will make an interactive map that will allow someone to click
on sites in your AEJEE map project to open informative documents that you have
written that describe the site and why it is important or interesting. You will write
the document using a word-processing program, and you will include photos that
you took on your field trip. You will then hotlink your GPS points on your AEJEE
map to connect to your descriptions.

Explore 1: Making a Photo Data Document
The first thing you need to do is pick a site from the field trip you want to

describe.

Site | am using for this exercise:

Decide which photo of this site you would like to link to and write down
the file name. You can look at your photos by double-clicking on their file names
in the Mac Finder window for MapTEACH_Work.

File name of photo to use in hotlinked document:
(Remember: This photo should relate to the site you are hotlinking to!)
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We need to make a document to link to that has the photo and information
about why the site is important. We will make this document in Microsoft Word.

1. Start up MS Word and select Insert/Picture/From File from the pull

down menu.
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2. Find the photo you want to use in your MapTEACH_Work folder and click

“insert.”

Now you can add information about the photo to the document. Refer to your

field data sheet for the information you recorded about the photo and the site
it documents. This information should include:

a) Date
b)
c)
d)
e)
f)

Site name

Photographer
Waypoint number
GPS accuracy

Description — describe this photo and this site in complete

sentences. Why is this site important or interesting? What are we seeing

in the photo?
Anything else your teacher suggests you should include

9)
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Here is an example of a Field Trip Data Document:

|7 DeAnne_Field TripPhoto1.doc

||1||||||IIEI||||||1||||||||z=|||||||3||||||||4||||||||5|||||||%I|||III?|IJ
= 1 1 1 1 1 1 1 1 1 1 1

Date taken: August 3 2006

Pholographer: Maria

Waypoint Mumber: 001

GPS Accuracy: 23 feet

Site Name: Mouth of the Chepa

Dascriplion: Piclure of the change from clean rain-fed water to sily. glacier-fed
wafler. | chose this pictura because |think itis really great that the students were
abie to see this confluence of two very different kinds of rivers. The same thing
happens where the Clearwatar River jins the Tanaps River near Delta Junction.
When you sil quieilly on top of the water of a silky. glacier-fed river like the
Tanapa, River, you can actually hear the hiss of the sit hiting the boat. Sit and
other particles camiad by river water are effective agents of ercsion. We leamed
from Sam in the classroom ihat rain fed rivers like the Chena are strongly
affected by rainfall and will rise quickly after a rain. Glacierfed rivers lke the |
Tanana, are not =0 responsive to rainfall, but will rise quickly on a hol summer
day when the glaciers that feed them are actively melting, especially in the
afterncon. This is why it is important to remember that the level of a glacier-fad
river thet iz crossable in the moming may rise dramatically in the afterncon and
no longer be crossable — this is a big deal f you are hiking and cross a river in
the moming and wamnt o get back in the afterncon!

Sec 1 141 &t 817 Ln 16 Cuol 87 148235 | 53K |OREC |OTRK |QExT |OO¥R | |
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4. Save your Word document to your MapTEACH_Work directory, giving it a
name like “yourname_FieldTripPhotol.doc”.

Do not include any spaces or special characters (like # or @ or /) in
this name, or the hotlink will not work!

SaveAs: DeAnne_FieldTripPhotol.doc 4]

'« » ! [=im) [ MapTEACH Work B4 > (Q search
% Network ) I &l Desktop I | DeAnne_...|dTrip.ax| @
=} Macintosh HD [ .+ Documents P DeAnne_...otol.doc
LL| LEXAR > & Library I ' DeAnne_...p5ites.csv
MapTEACH_Work DeAnne_...pSites.dbf
[ Desktop ~ = S
|~ MapTEA.. k_EKC51 | DeAnne_...Sites.shp
3} student ; = 2
s B Movies I DeAnne_.. 5ites.shx
A Applications o ik = L
3 leanne_s...dmap.ipg
 Documents b .u5|c [ deanne_s...dmap.ipg
& Movies =l Pictures I | deanne_s...emap.ax|
é. Music 4 Public i “| deanne_s...Imap.jpg
Pictures | Sites [ ¥l deanne_s...apZ.jpg
5 test_layout.axl deanne_s...ayout.axl |a
41 AEJEE " 4 ¥ 45 Y axl |a
GPS Connect " 7 test.axl ¥ deanne_s..ayout.jpg |
Microsoft Word * ! I deanne s vout?.axl |
TosckEdit p ] € - Rl
Format: Microsoft Word document | :"]
Ehppend file extension ( Options... 3
[ New Folder | ( Cancel ) f—-iwr—-) .
4

What did you name your Word document?

Show your Word document to a teacher.

Teacher sign-off:
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1. Now we are going to make the hotlink to the file you created. To do this, we

are going to make a new .csv file using the one you already made as a
starting point so you don’t have to re-type as much.

. Start up the TextEdit application and open the waypoint file you made

earlier and saved in MapTEACH_Work folder. It should be called something

like
yourname_Location_FieldTripSites.csv

Now, do a “Save As” and give it a name something like
yourname_FieldTrip_PhotoLocation_Hotlink.csv

Make sure you put the .csv extension after the file name!

v

Sawve As:Ge_FieldTrip_Photolocation_Hotlink.cs

the .csv extension!!

Make sure you include

= m) | MapTEACH_Work ﬂ

% Network DeAnne_FieldTrip.a
| Macintos.. DeAnne_Fi...Photol.doc

| LEXAR DeAnne_ ripSites.csv
B Desktop rinSitac chr
% student .
A Applications R A

1 Documents G
h PR ) cedanne_si 15e ip.dX T

& Music v

Plain Text Encoding: Western (Mac OS Roman) v 1

If no extension is provided, use ".txt".

" | Hide Extension S Mew Folder ) ([ Cancel ) { Save \}
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It should look something like this:

Now you need to edit this file to make a hotlink of only the site you want to
document.

Delete all the lines except the first line and the line with the data
about the point you picked the photo for. Refer to page 1 of this lesson
to see which site you are working with.

Just after “site_name.” add a comma and the new field called
“HOTLINK” all in capital letters. Remember: do not include any extra
spaces immediately before or after the commas in this file.

Then, just after the site name of the location you picked the photo for, add a
comma and type file:///Users/student/MapTEACH_Work/ followed by the
name of the document you created. Refer to page 5 of this lesson to see
what you named the document.

Check the file carefully for typographical errors and save it.

Your file name here

®O06 ~ DeAnne_FieldTrip_PhotolLocation_Hotlink.csv /
nane, lat, lon,alt,site_nane HOTLINK
A1 6480986810, 147 91665174 , 342 9821 Chena Mouth ,file:// Alzers/student MapTEACH Work/Dednre_Fiz Ldf;r‘ip!:'h‘l:.tol .doc

Explore 3: Adding the Hotlink to Your AEJEE Field Trip Map

1.

Open your AEJEE field trip project and use the Add Event Theme
process to make a new shapefile, which will automatically be named the
same as your CSV file, but without the .csv extension.

Make the symbol anything you would like, but make sure you can
see it on top of the points you already have on your map.

On the AEJEE menu, use Tools/Map tips to open the MapTips dialogue box.
This will help AEJEE to find the hot spot for the link on the map.

In the MapTips box, select
“yourname_FieldTrip_PhotoLocation_Hotlink” for the layer and
HOTLINK as the field. Click Set MapTips and then click “OK.”
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8N MapTips
Layers: Fields:
Coastline_Simple name
Towns lat
DeAnn j ieldTric |lon
eAnne_FieldTrip_Photola it
site 1 me
'HDTUHK |
MapTip Field: ,
HOTLINK = =
 OK ._I |___- Cancel | I Set MapTips .__I

Make your hotlinked layer the active layer by clicking on it in the Table of
Contents window. Select the “Hot Link” lightening bolt from the tool bar.

5. Hover the cursor right over the dot at your point until the Map Tip info pops
up and shows the path and file name you have linked to the point. It might
take a few seconds for the information to show up, so be patient. When the
information shows up, click and your browser will open the Word document
describing the site you have documented.

6 (&) ﬂ - - Ar;bcplurer java Edition for Education —- Window #1 - ,‘Users,’sludent,’MapTEACH _Work/DeAnne_FieldTrip

10LEHBE XL go««ﬁaw@& 4 w’/f\
l;éifﬁ
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= ¥ DeAnne Location_Fiel _

™ W Tt:wns

5
i
= Coastl\ne Simple %S‘-L C\.
(o]

regional_landsat.png
| regional_qmg_topo.p 3) R

| x456765.847 - 7187575.0. 1
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Show your hyperlink to a teacher and demonstrate that it works.

Teacher sign-off:

Extra Credit:
Make linked documents for one or more of your other Field Trip sites.

Show your additional hyperlink(s) to a teacher and demonstrate that they work.

Teacher sign-off:
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GPS Lesson 5
USING TRACK LOG DATA
TEACHER INFORMATION

Lesson Summary: During this lesson students will make GIS maps using trail
data they have collected on a local field trip with their GPS
units and digital cameras. They will download their GPS
track logs into a CSV file. Students will then generate
points from this CSV file in AEJEE and make a map of their
journey that includes photos they took on their field trip.

Objectives: Students will learn to download photos from their digital
cameras and track log data from their GPS units and to
make a map using these data in AEJEE.

Estimated Time: 1 hour

Correlation to Alaska Standards:

Geography A-6  Use spatial (geographic) tools and technologies to analyze
and develop explanations and solutions to geographic
problems.

Technology A-1 Use a computer to enter and retrieve information.

BACKGROUND FOR THE TEACHER
This lesson teaches students how to prepare GPS track log data from an earlier
field trip for inclusion in an AEJEE GIS map.

A GPS field trip lesson with field data sheets is included in the MapTEACH
curriculum. This lesson can be modified to include collecting a track log as part
of the trip.

The best data is the students’ own data, and students are very excited to see
their own observations and pictures attached to an AEJEE map. If time or
weather issues preclude students being able to make their own field trip
observations, you may opt to go out yourself and make observations and collect
a GPS track log along a road, trail or near the school, and then share the pictures
and GPS unit with students so they can download and prepare the data.
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At the end of the lesson, you might ask the students for ideas about other field
trips that could be documented this way and shared on maps that would be
interesting to the local community.

Some important concepts and tips for success:

e Please review the information provided on CSV files and layouts that appears
in previous lessons.

e Make sure the GPS unit is plugged into the computer and turned on before
opening GPSBabel, or the proper port won't show up in the drop-down menu.

e Photos placed in an AEJEE layout will default to a square shape. Resizing the
photo using the corners of the square will stretch or squash the image, so
students should be observant of what their photos look like in their final
layouts.

e This is a long lesson with multiple steps. Consider splitting it into two or more
sessions if you have limited computer time. A good way to split this lesson is
to have students work through Explore 3 (Add Track Log to Your AEJEE Map),
then do the Trail Trip layout as a separate session.

e Layouts in AEJEE must be done in a single session! Do not let students
begin working on a layout if they do not have enough time to finish
it to your satisfaction, or their work will be lost.

e Symbology and labels should be exactly the way the student wants
them before switching to Layout View in AEJEE. Changing the
symbology and labels after entering layout view can cause problems.

e Do not switch back and forth between Layout View and Map View. Once you
are in Layout View, stay there.

e Students should not change the scale of their map document after they enter
Layout View in AEJEE. Redraw times are very long if the scale is changed,
and it is much better to leave the document at the default scale.

e If the student is having trouble selecting a map element (scale bar, north
arrow, text, etc.) that is on top of the map data frame, have them click on
the white space around the map, then click on the map data frame, and then
move the data frame out of the way. The map element can then be selected
and moved off to the side. The map data frame can then be selected and
moved back into place, and the map element can be selected and placed
where the student wants it to be.

e If the student moves a map element too far off to the side of the layout
page, AEJEE may not be able to select the element. If the map element is far
off to the side and the student is unable to select it, use the “Fixed zoom out”
tool to expand the view of the layout page. You can then select the out-of-
bounds map element and move it back into the work area. Then use the
“Fixed zoom in” tool to return to the original view of the page.
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First, use “Fixed zoom out” to expand
the view, then select the map element
and move it

Then use “Fixed zoom in” to return

the layout page to the original view /
aeneae ArcExplorer—Java EdiLiUMduu.Li' 1 == Window #1 - fUsers/student/M:

—&# Layers F g |O| |.|.|].'|.|.|.|?|.|.|.|3.| |.|.|'*|.|.|.|$'|.|.|.|E.5| |.|.|?.

8

i

e Keep in mind the general guidelines for cartography and working with map
layouts in AEJEE:
o0 Map should have a clearly defined subject, ortheme — a purpose for the
map, or the story that the map is meant to tell
o0 Map should include data points that are symbolized and labeled so they
are legible and informative
= Symbol sizes and colors should show up well on the base layer and
shouldn’t interfere with each other
= Label text should be a legible font style, color, and size, and show up
well on the base layer
»  Important Tip: When working in AEJEE layouts, make text and
symbols for points much bigger than you think they should be,
they end up looking smaller in the final printed map
0 Map area should be zoomed in on the selected data points and whatever
other features that should be included on the map
o Map balance
= Elements should be placed on the page so there is an even distribution
of elements covering the page and there isn’t a lot of white space
o Fonts for text and titles should be carefully selected
= Fonts should be chosen that are easy-to-read, attractive, and fit the
theme of the map
= Try to limit choices to no more than two fonts; this helps the map look
more uniform and professional
= The title is usually the largest font size on the map

MATERIALS
e Computers - one for each student is best or two students can share. The
computers must meet the following specifications to run AEJEE:
0 Macintosh: MacOS 10.3 or above, 100 MB hard drive space, Internet
connection; recommend G4 or faster processor and more than 64 MB RAM
o Windows: Win2000 or WinXP, 100 MB hard drive space, Internet
connection; recommend Pentium 111 or faster processor and more than 64
MB RAM
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AEJEE software can be provided by MapTEACH on a CD delivered to you, or you can
download the correct version from our website at http://www.mapteach.org
MapTEACH GIS data also can be sent on a CD or downloaded from our website

at http://www.mapteach.org

GPSBabel software to download and convert the GPS waypoint data can be provided on
a CD or downloaded from our website at http://www.mapteach.org or downloaded at
http://www.gpsbabel.org

Digital cameras containing photos of the field trip, and camera download

cables.

GPS units with track logs of the field trip sites, and GPS download cables

(with USB serial adaptors, if needed).

Copies of the GPS Track Log Setup sheet.

Field trip data sheets with information about the photos.

Copies of student directions for the lesson.

INSTRUCTIONAL PROCEDURES

Getting Ready

e At the minimum, have a single GPS unit prepared with a track log, so that
the track log includes the locations of sites of interest and digital photos.
Students can then all download data from this one shared GPS unit.

e Ideally, students will use records from a field trip where groups of
students were able to travel a trail or route and collect their own: digital
photo, GPS track logs, and observation notes. Students will need to keep
careful track of which camera and which GPS unit they used. They may
also have collected waypoints for sites of interest along the trail, which
can be added to their AEJEE project as an optional extra step.

e Check, update and/or maintain all student equipment including computers
so everything works as smoothly as possible.

e Prepare materials for the lesson and try out all the activities well in
advance before the students work through them.

e Make sure your local base map data layers (topography and
satellite imagery) are accessible in the Data_MapTEACH_WGS84
directory and that you have the file names and directory
locations written down correctly. You will need to supply this
information and the correct angle for the North arrow for your
local area to your students before they can make their local field
trip maps.

Gear-up

e Ask the students if any of them have used a GPS unit to map a trail or
route. Ask one to describe how he or she did it.

e Explain that a track log is a series of coordinates of points along the way
that the GPS can automatically collect if you set it up to do that. This is
like a breadcrumb trail, where each breadcrumb is a point that the GPS
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locates and records the location of. This sprinkling of points shows where
you have traveled with your GPS unit.

e If afield trip is to be part of this lesson, pass out copies of the GPS Track
Log Setup sheet and work through the process with students prior to
going on the field trip. Have the students collect track logs, take digital
photos, and record observations about interesting sites.

e Back in the classroom, explain that in this lesson they will download track
logs collected by the GPS units and then make an AEJEE map of their trail
that includes photos.

e Write on the board or pass out as handouts the angle for the North arrow,
the names of the image files for your local topography and satellite
imagery, and which data folder(s) those image files are located in. Your
students will need this information to load the base map data for their
local field trip maps.

e If students are going to work on layouts in the current session, emphasize
to them that they should keep in mind the general guidelines for
cartography and working with map layouts in AEJEE. These guidelines are
listed in the student lesson. Make sure they know that layouts need to be
completed in a single computer session because they can not be reliably
saved and reopened later. The only permanent record of their final map
will be the JPG file they generate from their layout.

TEACHER RESOURCES

Specific instructions for creating CSV files with Macs and PCs to make point
shapefiles and hotlinks can be found in ESRI's “Introduction to ArcExplorer—Java
Edition for Education” for AEJEE 2.3 available as an Adobe Acrobat PDF:
http://www.esri.com/software/arcexplorer/download.html

Wikipedia provides information about Comma-Separated Values (CSV) files at:
http://en.wikipedia.org/wiki/Comma-separated_values

Cooke, Donald (2005). Fun with GPS, ESRI Press, Redlands, CA

TEACHER REFERENCES

ESRI's “Introduction to ArcExplorer—Java Edition for Education” available as an
Adobe Acrobat PDF: http://www.esri.com/software/arcexplorer/download.html
GPSBabel converts waypoints, tracks, and routes collected using GPS from one

format to another (including CSV files) and runs on multiple computer platforms
http://www.gpsbabel.org/
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Name:

GPS Lesson 5
USING TRACK LOG DATA
STUDENT EXERCISE

Objectives: Students will learn to download photos from their digital

cameras and track log data from their GPS units and to
make a map using these data in AEJEE.

Estimated Time: 1 hour

Explore 1: Downloading Trip Data on a Macintosh

First, download your field trip photos from your camera into your
MapTEACH_Work directory.

1.

2.

. Drag and drop the photos into your

Connect your camera to your computer using the cable provided.

If the camera does not start communicating with the computer on its own,
press the “OK” button on the camera.

Close out of iPhoto if it automatically pops up.

Open the camera folder that is now on your desktop and navigate through
the DCIM folder until you get down to the photos (.jpg extension).

MapTEACH_Work folder.

When you are finished copying
your photos, drag and drop the
icon for the camera into the
Trash/Eject area of your screen,
disconnect the camera, and pass it
and the cable to the next person in
your group.
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Now, download your GPS track log from your GPS into your
MapTEACH_Work directory.

1. Connect the cable to your GPS unit and plug it into a USB port on
your Macintosh.

2. Turn on the GPS unit, then Start GPSBabel. You can launch it from the
dock on your computer or from its icon on the desktop.

ana = Macintosh HD -
| R = || % Q b
| ti'q Net k Name | Dpare Modified Size|
el ‘ » . Applications Jul 24, 2007, 9:43 AM ‘
_ GP3Babel+-1.3.4-.. & || & |& Library Mar 31, 1976, 10:30 PM
b & System Jun 24, 2007, 11:48 AM
il Desktop lJ User Guides And Information May 25, 2005, 1:40 PM 4
,?. St » [ Users Jul 24, 2007, 9:04 AM
/’\ Applications
_-?, Documents
|| e movies

é Music

"\ Pictures

K (1p GPSBabel+ >

J TextEdit
A GP5 Connect
) aciee

9 2 & items. 61.07 GB available A

3. In the Quick GPSBabel window:
e For the Operating Mode: Check “Tracks.”
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e For the Input Options: Check “Use GPS receiver” and select
“Garmin” from the “Type” drop-down menu and the item beginning with
“USA” from the “Port” drop-down menu.

e For the Output Options: Check “Use file” and select “Universal csv
with field structure in first line” for the Type drop-down menu. If this
option is not available use “Comma separated values.”

|8 e0n Quick GPSEabe

Operating Mode

[ Waypoints [ Routes
Not all fle form3 rrwaysoints, tracks or routes.,
Input Options
) Use file
Select
Qe

Imput File Type: =

—> (#) Use GPS receiver

Type: Garmin s D Port: C | USAL19H3b1PL.1 ‘;}

COutput Options

L

Use “Universal csv
with field structure in
— . first line” if this option
_ Usze GPS receiver is available. Otherwise,

Type: Garmin = Port: use “Comma
separated values”.

—> @ Use file. Type: <_Comma separated valtes <

Filtars
<none> .__' Select... '__.
" | Use selections as default

4. Click “Save File,” and save the file in your MapTEACH_Work folder.
Name it however you like, but be sure to include the .csv extension so
the computer will know that this is a Comma Separated Value file.
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O 8 Save File As
Name your file however you like, but
be sure to include the .csv extension!
' = | MapTEACH_Work s Q search
% Network ™ AEJEE_InstallLog. Gareth_...ayouts.jpg m
=l Macintosh HD || ¥ Desktop gareth_e...ut.jpg.ax
B L |
_ GP5Babel... = © Documents 2nd_ave_hotlink.doc
Deskt . & Library | = 1000LYMP
. eskto
- o t” . [ MapTEACH_Work Cold Spo...tlink.doc
gt studen | -3 Movies Cold Soo..tlink.doc
- Applications | Musi T -': T
¢ JaARnne_. . psites.csy
- Documents 8" .uSI{ ean
h Movies | - Pictures geanne_s...dyout.ax
& Music . v Public deanne_s...yout2.ax
% AEJEE | Sites deanne_s...sonl.axl
Pictures ‘I_. [est.ax
_ GPSBabel+ eth 2.jp ¥
TextEdit k “ reth baseman.axl |
ol = A AT + . - Rl
Hide extension .__' New Folder '__. | Cancel ._
4

5. Exit the GPSBabel program and pass the GPS unit and cable to the next

person in your group.

Explore 2: Add Header Information to Your Track Log File

(You can skip this step if you were able to use the “Universal csv with
field structure in first line” option during the GPSBabel download step.
You only need to do this step if you had to use the “Comma separated

values” option.)

We need to add some more information to the track log CSV file you created in
the last step before we can import it into AEJEE. AEJEE needs the first line in
your csv file to be a “header line” that tells it how to define the columns of data

it contains.

created.
a) If it is not on the dock

Start up the TextEdit application and open the track log .csv file you just

of your computer desktop, you can access TextEdit

by going to Macintosh HD/Applications and double-clicking on

TextEdit.
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SR8 lS) | Macintosh HD =

< - ||s(=m|| | Q
Neme 4| Date Modifiee Size
» | Applications \ul 24, 2007, 943 AM
» [J ESRI Jul 24, 2007, 9:27 AM
b B lihrary Mar 31,1875, 10°30 PM
(3 . System Jur 24, 2007, 11:48 AM
,. User Guides And Informaton May 25, 2005, L340 PM 4
» B Users ul 24, 2007, 9:04 AM

| N Network |

E Macintosh HD

| CPSBabelt 134 .. &

{#l Ueskrop

"?‘ student

;A Applicationns
| 'i Cocurents

iy Movies
| é Music
__| Pirtures
-4 CPS Connect
L
@ reiee € ) —

(L) CPSBabel+
/ TextEdit
'x & tems, 61.07 GB available

0,
S

b) Go to File/Open in the TextEdit menu bar and navigate to your
student/MapTEACH_Work folder and select your .csv file.

@ TextEdit Edit Format Window Help 006 Open
,,,,,,,,,,,,,,,,,,,
S = | . MapTEACH_Work B (Q search
a ) AcEE installeig - IOCALOT TV -
Network -Installlog.log Y 3
= | .dbf
| =4 Macintos W Desktop ] = n(a|!un
GPSBa... & Dacuments PN tocation:shp l—.
W ¢ : = . L 9 Iocation. shx
5 )
[ Desktop - ¥ moose.jpg
- REERGH WOk r ¥ ONACCourseMap.pdf
- AP 5

Save All /A Applications ba bicic . ||| = projectiontessr.coc.axi
D ——- 1 Documents " PrctiiFas ; __ projectiontest.ax! m

B Movies fa Publ 2 _ test_mend.axl % a

: - Music - L ! Name trackl
Show Properties 3P § o | e = s v nemeimetogess ¥
P & ABJEE 3| SHEs Y AE trackiog.csv I Size 8 KB I
Page Set| . - b
princ.. | Select the .csv file that YOU made — >
. ext Encoding: Automatic | ]
== Remember, you may have named it

[ Ignore rich text commands

differently than the one in this example!

A

2. Insert a new line at the top of the file and type in the headings “lat”
and “long.”

Your file should look something like this:

let loe' _ tracklog.csv. 4| Insert a new line at the top of the file
at,long .

£4.79451, —147.95335, and type in:

&4.79451, -147.95352, lat,long

B4.73472, —147.95367,

84.73462, —147.95391,

A4 _FO4R1 . 147 _9RFE7

3. Save your edited file.

Show your .csv file to your teacher.

Teacher sign-off:
(Check for errors and confirm that the student’s site names are included)
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Explore 3: Add a Track Log to Your AEJEE Map

1. Open AEJEE and start a new map.

2. Navigate to the folder /JESRI/AEJEE/Data/Data_MapTEACH_WGS84.
3. Add Coastline_Simple from the Base Data folder

4. Set your projection to Regional Projections/Albers Equal Area
(Ellipsoid) and select Alaska. Set your datum to WGS84 (World Geod.
Sys. 1984)

866 Select Coordinate System
Standard | Custom

<i Regional Projections >
WGSB4 (World Ceod. Sys. 1984) D>
ra

* Equal Area (Sphere)

* Lambert Conformal Conic (
¥

i

Sinusoidal WGS 1984 [ )
ol psoid| Units o
e £ -
= - Meter Iy !
—_—p Alaska

P Asla Remarks: Alaska

¥ Asia South Transformation Method! Molodensky

@ Canada Coordinate System I1D: 102006

@ Europe Datum Transformation ID: <None needed>

# Hawaii Ellipsoid: WCS 1984

“ North America Projection: Albers Equal Area

& South America & Angular Unit Decimal Degrees

& United States X Linear Unit Meter
"""" 4 Central Meridian -154

oK ) & Cancel | [§ Apply ) ( Clear )

5. Add 7owns from the Infrastructure folder.
6. Label the 7owns using Name.

7. Zoom in on your general field trip location so it is in the middle of the
screen. Use the Zoom to Scale tool to zoom-in to a scale of 1:100,000.

® 7 Zoom To Scale
rSet Scale

Q

{ Close |
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Your map might look something like this:

jouge X
=% Tooms

.
=« Coastline_Simple
[

TX:270531.975 Y:1668838.52 | 1:100,000 IR

8. Save your map project:
Click on “File” in the Menu Bar
Select “Save As”

Navigate to the student/MapTEACH_Work folder

Name the project using your name followed by “TrailMap”:
firstname_TrailMap
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[CHGNS) Save
Sﬂ‘é As: BeAnne_“I’railMap ’< Use your own name
| | MapTEACH_Work B
MName & Date Modified

-

b4

[

|

= a

. v
File Format: | Extended ArcXML files "3‘]

( New Folder | ( Cancel )

9. Now we can add and view our points with “Add Event Theme” from the
AEJEE “View” menu.

ene Open
Tools  Window C_MapTEACH Work 2> K3
v Q Map View Nama - & nateMadified
ﬁ Layourt View M | ocztion_Hotlink2.dbf Monday, November 13, 2006 3:00 PM
:i -
| Toolbars > o Select the .csv file that YOU made —
[l v Table OF Contents e Remember, you may have named it
Overview Map i differently than the one in this example!
+ Status Bar i
Pan Panel E .
Map Units » B Gacﬁog.cw ) TugSday, November 13, 2007 2:08 PM
Zoom To Scale :ﬁ _ tracklog.daof sday, November 13, 2007 3:03 PM
Wi 'y
Add Event Theme & b

File Format: | All event files IH

(Cancel ) (Open)
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10. Select your .csv file for “Table,” set “long” or “longitude” for X Field

and “lat” or “latitude” for Y Field. Make the symbol style, color and size
whatever you like.

Adc Event Theme

~Select table and its X/¥ fields:

Tahle tudentMapTEACH Wark /tracking.csw =

¥ Field .Inng - Depending on how your CSV file is set
—""" up, these may be longitude and

Y Field lar )© latitude instead of long and lat
T —

Output Dir fUsers/student/MapTEACH Work Ly

Draw event using symbol with:-

Style Circle +]

Color - Blue 3

Size 5 1)

( OK ) ( Cancel )

11. Zoom out so your entire track log is visible.

Your map might look something like this:

8ne - . : ArcExplorer-Java Edition for Education -~ Window #1
IOLEST X T ZOR QOO IHGRIP o 4 7]

=¢# Layers

F v Er—

= o racklog

= o Coastline_Simple

Ester Farbanks

Narih Pale
-

X:255984.543 ¥:1679569.5... 1:250,000

[@
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12.

13.

14.

15.

16.

17.

Turn off Coastline Simple.

Add layers for your local topography and satellite imagery. Your
teacher will provide the file names and directory locations for these data
layers. See how your map looks with different satellite imagery as a
background and how it looks with the topographic map as a background by
checking and unchecking the boxes next to the names of the raster data
layers.

Pick the base layer (topographic map or a satellite image) you like
best and leave it turned on. Turn off or remove the raster data layers
you are not using.

Zoom in and out to see what view looks best.

If you have other data you would like to add to your map, do so. This might
include sites that you have visited and collected GPS points for during a
class field trip, or it might be other data layers from the
Data_MapTEACH_WGS84 folder.

Symbolize your points and text the way you like them. Make sure that your
points and text are large enough so you are able to read them easily.

Your map might look something like this:

:Explorer-Java Edition for Ed uc;tinn -= Window #1 - sters,’smdsn[p’MapTEACH_WnrkﬁDeAnne_TraiIMap.axI
n A [ ™% P & ]

L HOAAT VI GLIE 9 & 7]

T AT e AL S T R L g €l . — N T L v

gt il e S Lo e

i i e e , 1 )

AL
S A
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Save your project and have a teacher sign off.

Teacher sign-off:
(Check that student has selected appropriate base map and symbology)

If your lab session is almost over, you may need to complete the next section in
another lab session.

FHAEASK YOUR TEACHER IF YOU SHOULD CONTINUE***

Remember that you cannot save layouts, so make sure you have enough time to
do a complete layout before you begin.

Explore 4: Making a Layout of Your Trail Map
If you are continuing this lesson without a break, go to step 2.

1. Start AEJEE and navigate to your MapTEACH_Work folder and open
your field trip project that you want to make a finished map layout
for.

8ne Open
C MapTEACH Work D %)

Name & | Date Modified

&
deanne_stevens_basemap ax! Wednesday, October 18, 2006 5:11 PM

&

w
deanne_stevens_haz_layour.axl Monday, October 23, 2006 5:52 PM
deanne_stevens_haz_layour2.ax! Monday, October 23, 2006 6:37 PM

_ deanne_stevens_hazards.axl Monday, October 23, 2006 7:28 AM
deanne_stevens_lessonl.axl Monday, October 16, 2006 9:23 PM
deanne_stevens_management.axl Monday, October 23, 2006 10:12 AM
deanne_stevens_projectbase.axl Thursday, October 19, 2006 11:33 AM
deanne_stevens_resources. axl Thursday, October 19, 2006 1:30 PM

File Format: .- Extended ArcXML files T!

[ Cancel ) (Open \)

2. Make your AEJEE window bigger by clicking on the green button in the
top left of the window.

3. Make sure that everything looks just the way you want it to look on
your final map. THIS IS REALLY IMPORTANT!!!
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a) Make sure you are zoomed in to the area of the map that you want to
show on your map layout. If you are zoomed too far out, there won't be
enough detail to see your data points. If you are zoomed too far in, some
of your data points may be outside the map, and your base map image
will look really fuzzy.

b) This is your last chance to fiddle with your fonts and symbols. It is not a
good idea to change symbology in AEJEE once you've started the layout
process.

c) Remember to make your labels and symbols for points bigger
than you think they should be — they'll show up better in the final
map. The symbols for lines will show up pretty much the way they look in
the regular map view.

4. Start the layout process by selecting View from the main menu, and
selecting “Layout View.”

m Tools  Windov

v @ Map View
7

& @ Layout View

Toolbars

{ ¥ Table Of Contents
| Overview Map
| + Status Bar

Pan Panel

1
|  Map Units >
| Zoom To Scale

|

Add Event Theme

5. Wait patiently for AEJEE to redraw the map. Your map data frame will
appear to be drawn on a standard sheet of paper, measuring 8 ¥2 by 11
inches.

IMPORTANT TIP: Do not change the scale while you are working in layout
view. Doing this will make your map take a REALLY long time to redraw.

8 o6 ArcExplorer-Java Edition for Education — Window #1 5 dent/MapTEACH _Work /deanne_s!
IR ROE AR e @K DD «.*(2;5%7.). ¢ Don’t change this number!

- () T 2 3 7 g 9 1
S¢ Layers m N M O B o o o A A AR T T PR
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You can check your map symbols and fonts at this point by clicking on “File”
and “Export to Image.”

Use 150 dpi for Input.

Examine your map carefully in the Export window.

If you like what you see, click “Close” and continue with the map layout
instructions below.

If you don’t like the symbols and fonts, click “Close,” exit AEJEE (don’t
save), and re-open your project to make the changes you want.

The basic elements required in your final field trip map include:

Data Frame
Title and text
Legend

North Arrow
Scale Bar
Author

Date
Citation/Credit
Photograph

Follow along with these steps to add the required elements to your
layout:
Data Frame (this is your actual “map” that you've been seeing all along)

You can leave the data frame where it is, or move and change the
size by selecting and dragging, or by grabbing the corner handles to
change the size. Before you resize the data frame, control-click on
it to choose “Properties,” go to the “Size and Position” tab, and click
the box next to “Preserve Aspect Ratio.” This will maintain your map
area so it doesn’t get stretched or squashed.

Title and Text

Every finished map needs a title. The title provides a very brief
introduction and overview to what the map describes. The title will most
often describe the subject and location of the map.

First click on an empty space on the layout to deselect any other
elements.

Select “* | the Add Text button, to insert a text box

o0 A small box will appear on the page that says “Text.”

o Drag this box to a position you like on the page.

o Control-Click the box and choose “Properties.” The Text
Properties window will appear.
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o0 Type in your text. You can also change the font, size and color of text
by selecting the “Change Properties ...” button.

andc Text Properties

r E—
(Text | Size and Position 800 Font Chooser _
0 ' Available Fonts -Options ——————— |
AppleMyungjo -  Bold [
Arial m = . |
Arial Black U halic
i Arial Hebrew Size 14 o
Type your title or other Arial Narrow = =
text in here Arial Rounded MT Bold .‘:’ -,
Ayuthaya ) Black |3
Baghdad 3
— ]
T
S—

Sample Qutput
[ Sample

( OK ) ( Cancel ) ( Apply )

More text boxes can be added using a smaller font to describe more
information about your map. You should also add text to make captions
for any photos you include on your map (see “Photograph” section
below).

Legend
e The map legend is a small table that explains the symbols used on the
map. Legends are often called “keys.”

e First click on the data frame to ‘turn on’ the buttons that can add
elements that relate to the map, including the legend.

e Select & , the Add Map Legend button. The map legend graphic
will appear on the page and can be dragged and resized.

e Control-Click the legend element and choose “Properties” to access
the options available for customizing the legend.

North Arrow
e The North Arrow orients the viewer to determine the direction of North on
the map.
e First click on the data frame to ‘turn on’ the buttons that can add
elements that relate to the map, including the north arrow.

e Select @ , the Add north arrow button. The North arrow selector
window opens and presents many different styles to choose from. Choose
one, drag, drop and alter the size and color so that it looks good on the
layout. Make sure you change the angle of the North arrow so it
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points towards north for your map area. Your teacher will
provide this angle.

Scale Bar
e First click on the data frame to ‘turn on’ the buttons that can add
elements that relate to the map, including the scale bar.

e Select =, the Add map scale bar button. Choose the bar you like
and place it on the map. Control-Click on the scale bar element, use
“Properties” to select miles or kilometers for the units shown.

Author
e Make a text box and add the author’s name. This entry may also
include where the author works or goes to school.

Date
¢ Make a text box and add the date when the map was completed.
This may be appended to the author.

Citation/Credit
e The citation tells the viewer where data for the map came from. The
citation includes any necessary or important information about sources of
data for the map, when data was gathered, projection information and
any thing else that seems important for a person reading the map.

e Make a text box to add a citation. Some citations are brief.

Photograph

e A photograph or other picture can be added when you select

Add image button.

0 Use at least one of the photographs you downloaded from the digital
camera: navigate to the MapTEACH _Work folder and select your
image.

0 You can resize your photo image by grabbing and using the corner
handles. Pay attention to what you’re doing, since you can stretch or
squash your picture this way.

0 Make sure to use the Text tool to add a caption describing the
photograph and giving credit for the photographer.

, the
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When your map layout is complete, it might look something like this:

6 06 ArcEpro_rgf_i.w_a Edition for Education -- Window #1 — /Users/student/MapTEACH_Work/DeAnne_RiverTrip_Layout
TRNeXAQBAQWPEXD Lk2RHP ) =)
o '-b Bl v B e B e B S Dross B B i)
| Bl IDeAnne_Location_Riv r
¥ regional_gmg_topo.p
regional_landsat.png = —
EE
~=
o=
e
=
-
N P 3
= L RRRS /e 2
= River Trip - August 3, 2006
= .
= This map shows GPS waypoints collested by HKilomieters
e EKCS students during a river trip on the ) 297 594 a3 iz w+l De Anne Stevens
= Chena and Tanana Rivers with Captain Sam 5 MapTEACH
e Dementieff. August 7, 2006
— -/

G TT TN T | imfeloR el e

-

RS

[ x-amsag.zl?qv:?1903?5.2...| 1:98,191 5]
Show your map layout to a teacher.

Teacher sign-off:

Save your map project:

e Click on “File” in the Menu Bar

e Select “Save As”

e Navigate to the student/MapTEACH_Work folder

¢ Name the project using an appropriate name that includes your own name
(for instance, yourname_ TrailMapLayout)

Explore 5: Export Your Map Layout
Because AEJEE does not reliably save map layouts, the only way to

preserve your final map is to convert it into a graphics file. We will use
a JPG format.
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Your map can then be printed, added as a picture into a word processing
document, or used as a graphic image in presentation software like MS
PowerPoint.

1.

3. Wait patiently until a new

Choose File/Export to image from the AEJEE menu.
" Arcl—.xplorer—]ava tor education m kdit View loc
s Rals) ArcExplorer-Java Edition] /7 New...

RERROEA® TP Y Cjoven.

- £# New Data Frame0 .

= Volcanoes

@ S

ave As...

= Tsunami_Towns

= . . . |
= ¥ Towns with Flood /f} | _— |

— Export To Image...

= W Earthquakes in 201 = I

+ E Exit -,
= [ | Ferrv Ports P~ - .

Choose File/Export to image from the AEJEE menu. A dialogue box will
appear and require a number for dots per inch (dpi) to specify the resolution
of the output file. Use 150 dpi.

e Input

Input Export image dpi (dots per inch}
ﬂ'

i Cancel ) { OK E

A

08 Export

] Width 1,650 - X Height 1,275+ [Update]

([ [@

E

sl

window appears. It can
take a couple of minutes. In
the Export window, click
“Export.”

T St

;
y
[ e )
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4. Save the image into your MapTEACH_Work folder as a JPG. Name the
file to include the extension “.jpg”. Otherwise it will not save. Wait a
minute or two while the computer exports your map.

enNne Export

[ ]
EXAMPLE MAP
Name

w

¥

w

File Format ( All Image Export Formats T}

( New Folder ) (Cancel ) € Save )

5. Wait a moment to allow AEJEE to complete the export process, then
close the Export window and exit AEJEE.

Print Your Map Layout

Once the map image is saved, it can be imported to word processing documents
(MS Word), graphics presentations (MS PowerPoint) or any image processing
application. The exported map can also be emailed anywhere as an attachment.
You may be able to just open your JPG map directly by double-clicking
on the file, and then print it from your computer’s picture viewer.

Show your printed map to a teacher.

Teacher sign-off:
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