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ELI middle school curriculum

GD Environmental Literacy & Inquiry
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ecto n ICS Environmental Literacy and Inquiry (ELI) is an inquiry-based middle school curriculum that uses geospatial information

technologies including Google Earth and GIS to investigate environmental issues. The Web site includes the following curriculum
units: Energy, Climate Change, and Land Use Change. Materials best used with the Firefox Web Browser and Google Earth

(6 We b < i IS version 5.2 or higher.
ELI is sponsored in part by the Lehigh Environmental Initiative. Supported by the National Science Foundation (DRL -1118677),
] tl tl

the Toyota USA Foundation, and the NASA Explorer Schools program. Video production supported in part by the Boeing
Company.
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ELI middle school curriculum

» Geospatial curriculum approach:
- Curriculum framework
- Design principles
- Instructional model for the development of
learning activities with GT
- Educative materials to support teacher enactment

¢ Align instructional materials and assessments with
science and environmental literacy learning goals.

e Use geospatial technology as a tool for learners to explore
and investigate problems.

® |terative stages of development: Prototype, pilot test, and
field test with diverse 8™ grade urban classrooms.




Design Principles

Design curriculum materials to align with the demand
of classroom contexts.

Design activities to apply to diverse contexts.
Use motivating entry points to engage learners.
Provide personally relevant and meaningful examples.

Promote spatial thinking skills with easy to use

| geospatial learning technologies.

Design image representations that illustrate visual
aspects of scientific knowledge.

Develop curriculum materials to better accommodate
the learning needs of diverse students.

Scaffold students to explain their ideas.
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Energy Conclusion

Energy is an interdisciplinary technology-supported middle school science inquiry curriculum. This
curriculum focuses on the world's energy resources. Students use geospatial information technology
(GIT) tools including GIS (My World GIS or Web GIS) and Google Earth, and inquiry-based lab activities
to investigate energy sources, production, and consumption. Energy is aligned to national science and
environmental education standards.

Energy has been field-tested in both urban and non-urban middle schools. Materials best used with the
Firefox Web Browser and Google Earth version 5.2 or higher.

ELI is sponsored in part by the Lehigh Environmental Initiative. This material is based upon work
supported by the Toyota USA Foundation.
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Where is the best place to locate a new wind farm?
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“Educative” Support Materials
® Pedagogical and content support for teachers

® |[nstructional Web GIS handouts: teacher guide, student handout,
investigation sheet, assessment information

e WebGIS video tutorials
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Wind Energy

Definition of Wind Energy
Wind energy is energy from moving air.

Air has mass. When it moves, it has kinetic energy. Kinetic energy is the energy of motion.

How does wind form?

Wind forms when the sun heats one part of the atmosphere differently than another part. The heat
warms the air causing it to expand. The heated air has less pressure than cooler air. Air always moves
from high pressure to lower pressure. The movement of air is wind.

What is wind energy used for?
Wind energy can be converted into mechanical force or used to generate electricity.

W Nexe
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Web GIS Wind Handout

Where is the Best Place to Locate a New Wind Farm?

Wind is moving air and is a locally plentiful source of energy. In this activity, you will use Web GIS to
examine wind speed patterns and land use in Pennsylvania to determine the best place to locate a new
wind farm. You will

1. Examine wind speed patterns in Pennsylvania.

2. Examine land use patterns in Pennsylvania and in the Lehigh Valley.

3. Determine the best place to locate a new wind farm in the Lehigh Valley and in Pennsylvania.

Read all instructions and answer each question on your investigation sheet.

Step 1: Download data.

a. Open your Web browser. Go to www.ei.lehigh.edu/learners/energy/

b. Click on Where is the Best Place to Locate a New Wind Farm with Web GIS?

& Step 2: Basic Features of Web GIS

. Your screen should open to a global view
as shown in the picture to the right.

. To navigate in Web GIS you can use the
navigational tools (# 1) or the hand (# 2).
‘You can move around the map by selecting
different areas or scrolling to them.

. You can zoom in on an area by using the
zoom in tool options (# 3).

. You can find your exact location on the
map by viewing the latitude and longitude
location of your cursor in the bottom left
comer of the map (# 4).

. You can also get back to the main view by
using the Bookmark icon in the toolbar at
the top of the screen (# 2). In the box that
appears, select World View.

The data for each activity can be activated
using the Map Legend Tool (# 1). Click on
the Map Legend Tool. The Map Legend
window will appear. In the Map Legend
window, activate a data layer that you wish
to display by clicking in the checkbox. You
can expand or shrink a Iegaﬂ item by

clicking on the globe icon next to each

data layer label.

. To observe the legend for a specific data
layer, select the globe icon next to that item
in the list (# 3)
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Energy Culminating Investigation: Island of Navitas

eI| Navitas
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Investigating Future Worlds

with Google Earth

800 Coogle Earth
¥ Search Hil " H—=ar- ([ -— . h*i oy |
FlyTo  Find Businesses  Directions| @ © O Ruler
Line | Path !
Fly to eg., San Francisco Measure the distance between multiple points on the grounc &3

= q
Length: 3,470.32 ' Kilometers ﬂ

v Places
v [ & My Places
» [ Sightseeing Tour ™ Mouse Navigation ("save )( Clear )

Make sure 3D Buildings
layer is checked
v [S¥S Temporary Places
v [ENS Future Worlds Part 1
X Keeling Curve

» (% Coral Reefs
v [SS |ce Sheet Melt
M- 1979 Data

[ % 1990 Data
&5 2010 Data
S 2011 Google. | 4 N 3 4 I 0
011{Europa forhv\nlogue§ 3 ¥, T RA o 1()( )({ C
= ept of St 0grJ oy B . L C
<> N . Fa 2010 M.|plmli Tele"Atlas . : .
» Layers Earth Gallery »» BB 24'316.99" N 21°23'15.36" W.elev - 3637 m . S <P . '.\1;7’ ye alt 7028.58 km

http://www.ei.lehigh.edu/eli/cc/sequence/dayl18.html



Investigating Future Worlds

with Google Earth
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Where is the best place to locate a new Wal-Mart
Supercenter in the greater metropolitan Lehigh Valley
area that has minimal impact on the environment?
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Some Recent Findings

® |ncreased student geospatial thinking and
reasoning skills related to content areas

Increased (Bodzin, 2011; Bodzin, Fu, & Peffer,
2012)

Geospatial technologies are more
effective than business-as-usual

methods at promoting spatial thinking

and mastery of content (Bodzin, Fu, & Peffer,
2012).

Educative curriculum materials are an
effective form of support for teaching

with a geospatial-integrated curriculum
(Bodzin, Peffer, & Kulo, 2012).




Concluding Thoughts

® WebGIS and other geospatial
technologies are accessible in today’s

classrooms.
® User-friendly interfaces

® Effective curriculum approach for
learning with geospatial technologies

® Adopting a new reform-based science
curriculum that use geospatial leaning
activities is a significant change from the
types of classroom learning that typically
occurs In science classrooms.
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