I.  
Grade Level/Unit Number:  8th Grade/Unit 1

II:
Unit Title:  Using Technology to Study Our World

III.
Unit Length:
 2-3 weeks

IV.
Major Learning Outcomes:  The student will be able to . . .

a. Describe how remote sensing contributes to monitoring the environment.
b. Explain who uses remote sensing and why.
c. Describe what you can see on a satellite image.

d. Define remote sensing and ground truthing.
e. Visually interpret a satellite image.

f. Use a variety of resources to identify techniques use to investigate the Earth.

g. Define some of the important scientific questions/problems facing the world today.

h. Explain how technology will help to solve these problems.

i. Give examples of how remote sensing imagery is used.

j. Explain how the evolution of technology, such as remote sensing, has shaped today’s world.

k. Explain how the knowledge of technology has changed the way we look at the earth.

l. Explain how scientists use remote sensing and ground truthing to predict how resources can be managed.

m. Explain how remote sensing technology is important to the scientific understanding of the world.

n. Explain how remote sensing is a good example of how technology and science work together to solve problems.

o. Explain how the technology of remote sensing has expanded our ability to solve problems.

p. Explain how remote sensing enable scientists to obtain information about the environment that would other wise be difficult to obtain.

q. Explain how remote sensing depends on the electromagnetic spectrum.

V.
Content Objectives Included:

	Number
	Competency or Objective
	RBT Tag

	2.02
	Use information systems to:

· Identify scientific needs, human needs, or problems that are subject to technological solution.

· Locate resources to obtain and test ideas.
	C3 (use)

B2.3 (identify)

B5.1 (locate, obtain, test)

	5.04
	Analyze satellite imagery as a method to monitor Earth from space

· Spatial analysis.

· Reflectance curves.
	C4.3 (attributing)

B5.1 (checking model)


	5.05
	Use maps, ground truthing and remote sensing to make predictions regarding:

· Changes over time.

· Land use. 

· Urban sprawl. 

· Resource management.
	C3.1 (use maps)

B2.5 (make)


VI.
English Language Development Objectives (ELD) 2003 Included (see Appendix for Summary of ELD Standard Course of Study):

	Proficiency Level
	Listening
	Speaking
	Reading
	Writing

	Novice Low
	1.03
	2.03
	3.03
	4.06

	Novice High
	1.02
	2.05
	3.03
	4.02

	Intermediate Low
	1.01
	2.04
	3.02
	4.05

	Intermediate High
	1.04
	2.05
	3.07
	4.02

	Advanced
	1.02
	2.06
	3.04
	4.04


VII.
Materials / Equipment Needed:

	Part I
	Paper for brainstorming (you can use large chart paper)
Markers

Index cards with names of objects
Graph paper for maps

Computers

Cardstock/Heavy-weight paper for foldables

Copies of satellite image and data sheets for ground truthing

Transparencies (plain and with grid)

Transparency markers
red, blue, and green pipe cleaners 
Scissors

Hole Punch

10-15 sheets of green, blue, and red acetate (or overhead projector 
        Sheets)
Hula Hoops for each group

	Part II
	Computers

Download Google Earth (Free from www.googleearth.com )

Recommended:  LCD projector

Handheld GPS units  (These are available from the forest service 

                                     through a loan program.)
Assorted science equipment for “measure hunt”  

         (beaker, Erlenmeyer flask, thermometer, goggles, graduated    

         cylinder, meter stick, pipette, Petri dish, wire gauze, tongs, test 

         tube, balance, calculator, etc.)

Metric measuring tape (for scale map)

Graph paper


VIII. 
Big Ideas (from Support Document):
The search for evidence of global change has led to an evolution in technology.   A global network that senses, records and stores this evidence in a readily accessible manner is now available.  Remote sensing uses a network of satellites and other technologies to collect data.  This information is used to predict changes over time that will impact land use, urban sprawl and resource management

IX:
Unit Notes: 

There are several websites available for teachers to gain background knowledge on remote sensing and ground truthing.  NASA has an in-depth tutorial for teachers to learn more about remote sensing and related information.  The website for this tutorial is:  http://rst.gsfc.nasa.gov/ .  This website provides a wealth of knowledge for teachers to build their own background knowledge.  NASA also has a page of resources for remote sensing:  http://rsd.gsfc.nasa.gov/rsd/RemoteSensing.html.  
It is important to familiarize your self with the other websites given in this unit before your students begin using them.  

Suggestions for modified instruction and scaffolding for LEP students and/or students who need additional support are embedded in the unit plan and/or are added at the end of the corresponding section of the lessons. These suggestions are presented in italics in a text box. The amount of scaffolding needed will depend on the level of English proficiency of each LEP student. Therefore, novice level students will need more support with the language needed to understand and demonstrate the acquisition of concepts than intermediate or advanced students.

X. 
Global Content and 21st Century Skills:

	NC SCS Grade 8
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01,1.02, 1.08

6.03, 7.01
	Conveying thought or opinions effectively
	Brainstorming Scientific Problems (ENGAGE – Part 1)

Writing directions, creating definitions (EXPLORE – Part 1)

	1.05,1.10
	When presenting information, distinguishing between relevant and irrelevant information
	

	1.04
	Explaining a concept to others
	

	
	Interviewing others or being interviewed
	

	
	Computer Knowledge
	

	1.09
	Using word-processing and database programs
	

	1.07
	Developing visual aids for presentations
	Creating Map, Creating PowerPoint Presentation (ELABORATE – Part 2)

	1.08
	Using a computer for communication
	

	2.04
	Learning new software programs
	Google Earth program

	
	Employability Skills
	

	1.02
	Assuming responsibility for own learning
	Creating their own definitions (ENGAGE – Part I)

	
	Persisting until job is completed
	

	1.03
	Working independently
	Foldable (EXPLAIN – Part 1)

	7.05
	Developing career interest/goals
	

	1.08


	Responding to criticism or questions
	

	
	Information-Retrieval Skills
	

	1.09

3.06, 5.04, 5.05, 7.05
	Searching for information via the computer
	Role of scientists to solve problems (ELABORATE –    Part 2)

	1.08

7.05
	Searching for print information
	

	1.09

2.02, 7.05
	Searching for information using community members
	

	
	Language Skills - Reading
	

	1.03, 1.05
	Following written directions
	EXPLORE – Part 1

	1.05, 3.08

4.08, 4.09, 4.10, 5.02
	Identifying cause and effect relationships
	ENGAGE – Part 1
ELABORATE – Part 2

	1.10

6.04
	Summarizing main points after reading
	

	1.07

1.08
	Locating and choosing appropriate reference materials
	ELABORATE – Part 2

	1.10
	Reading for personal learning
	

	
	Language Skill - Writing
	

	5.02, 7.02
	Using language accurately
	Foldable in Part 2

	1.07

1.08

1.10
	Organizing and relating ideas when writing
	EVALUATE – Part 1

	1.10
	Proofing and Editing
	Definitions (EXPLAIN – Part 2)

	2.04

7.05
	Synthesizing information from several sources
	

	1.10
	Documenting sources
	

	2.03
	Developing an outline
	

	1.05
	Writing to persuade or justify a position
	ELABORATE – Part 2

	1.09
	Creating memos, letters, other forms of correspondence
	ELABORATE – Part 2

	
	Teamwork
	

	1.01

1.05
	Taking initiative
	

	
	Working on a team
	GPS Measure Hunt (EXPLORE – Part 2)

	
	Thinking/Problem-Solving Skills
	

	1.02, 4.05,

4.07, 4.08,

5.02, 7.03
	Identifying key problems or questions
	ELABORATE – Part 2

	1.05, 1.07,

1.10, 2.03,

4.02
	Evaluating results
	

	1.06, 3.01,

3.05, 5.04,

5.05, 6.02

7.03
	Developing strategies to address problems
	ENGAGE – Part 1

ELABORATE – Part 2

	1.09
	Developing an action plan or timeline
	


Using Technology to Study Our World, Part I

PURPOSE:  To understand how satellites help analyze human impact on the world.
GOAL / OBJECTIVE:

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10
Goal 2 - The learner will demonstrate an understanding of technological design.

Objective 2.02

Goal 5 - The learner will conduct investigations and utilize appropriate technologies and information systems to build an understanding of evidence of evolution in organisms and landforms.
Objective 5.04, 5.05
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ENGAGE:
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1.  Ask the students to make a list of needs of all living things.  They should include food, water, shelter, etc.  Discuss a baby’s need for food.  How do babies communicate that they are hungry?  How do they get this “problem” solved?  Lead students to talk about babies’ stomach pains/growls and their cries for food.  The cry communicates to the caregiver that the baby is hungry and needs to be fed.  The caregiver prepares a bottle and feeds the baby.

2.  Tell the students that you will be discussing scientific needs or problems in our world today.  Use the transparency provided to discuss the problem of car exhaust with the class. Then, brainstorm as a class a list of other scientific needs and problems.  (Examples are given below.)  Have the students make the following chart on paper or give them a copy of the chart.  Assign each group a problem to discuss and answer the questions from the chart.  Each group will present their answers to the class for further discussion.  Students are responsible for completing the rest of the chart as you discuss the needs and problems.
	Scientific Need

Or Problems
	How is the need/problem communicated to scientists?
	How do scientists use technology to identify the need/problem?

	Ex.  Polluted water
	Fish die
	Probeware and monitoring devices

	Urban Sprawl
	Loss of wetlands, deforestation
	Satellite imagery, GPS

	
	
	


Other Possible Problems:  Deforestation, global warming, loss of habitant, antibiotic-resistant bacteria, emergent diseases, and skin cancer.
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Tell students that scientists use various information systems (a system of communication used within an organization or group) to identify needs or problems and to locate resources for scientific use.  In this unit, they will explore some of these information systems in order to understand how scientists study our world.

EXPLORE:

1. For a class of 30 students, pick 15 objects in the classroom before he class begins.  Write these items on index cards to give to the students.  Items might include the pencil sharpener at the back of the room, the notepad on the teacher’s desk, the overhead projector, etc.  Make two sets of cards for a total of 30 cards.  By having two groups with the same item, you will be able to compare how they write directions. 

2. When students arrive, give each student an index card with a “mystery object” written on it.  Tell them not to reveal the object to anyone.  Ask the students to write a set of directions to the location of the object in the classroom from their seat without telling the exact location or identity of the object.  Provide an example set of directions and have a student volunteer model show how to follow the directions for the class. 


3. Next, have the students exchange seats and directions with another person in the room.  Then, ask them to follow the directions, and see if they can find the object.  Ask the students to check with the person that wrote the directions to find out if they found the right item.  

4. Have a class discussion about this process. Include the following questions:

a) Who was successful in finding the object?  Why?  

b) Who was not successful in finding the object?  Why not?  

c) What problems did you have in trying to find the object?
d) Did anyone have trouble seeing the object from their seat?  

e) Did you need to get up and move around to locate the object?  If so, was

      this helpful?

f) When two people had the same object, how did your directions 

     compare?

5. In groups of four, ask one student to stand in their chair or on the table (for safety reasons, ask another student to provide support for them) and look around the room.  Discuss what they see.  Then, ask another student to stand on the floor and look around the room.  Discuss what they see.  How is this different from standing on the chair or table?  Next, ask another student to sit in their chair and look around the room.  Again, discuss what they see.  Finally, ask a different student to sit on the floor and look around the room.  Discuss what they see from this viewpoint.  As a whole class, brainstorm answers for the following questions:

a) What are the advantages and disadvantages of each view?  

b)  Which view would be most useful if you need to find the location of the pencil sharpener?

c) Which view would be more useful if you need to find your pencil that dropped on the floor?

d) Is there anyone who would like to try a different viewpoint?  Why?


 Note to teacher:  This introduces the students to the idea of remote sensing and 
      various views that are available.
6. Ask students to “suggest” what remote sensing is. Ask them to think of the words that make up the term (remote and sensing) to come up with their guess.  Use the “Think-Pair-Share” method.  The students “think” about how they would define the word.  Then, they “pair” with the person sitting beside them and discuss their definitions.  Finally, they “share” their definitions with another pair of students, their group, or the class.  Each time, they must explain their idea.  When they share with the class, have them come to a consensus for a class definition. (Accept all student answers. Allow them to speculate.  As the teacher, guide them toward the appropriate definition.)  You can write the student responses on the chalkboard or on chart paper so that students can copy them into their notes and refer to them later.  
7. Show a map of the school that includes a legend to show the symbols used in making the map.  Explain the map and tell students how the map was made and which viewpoint was used, etc.  Ask the students which viewpoint they think was used to make the map.  Next, give each group a large piece of paper to create a map of the classroom.  The students will need to decide which “viewpoint” to use in creating their map.  They can only use one viewpoint to view the room.  Be sure to have all viewpoints represented (standing in their chair (if they use caution), by their chair, in their chair, or on the floor).  Instruct the students to include a map legend to show the symbols they used in making their map.  When the map is finished, ask the students to compare their map with another group who used a different viewpoint.  What are the advantages and disadvantages you experienced in making your maps?
8. Discuss the following with the class:  
a) How did you make your map?  
b) Which viewpoint did you use to make your map?  Why?  
c) What senses did you use to make your map?  
 

d) How did your map compare to the other group?

e) Why do cartographers use aerial photography and satellite images to 
make maps?

f) What are the advantages and disadvantages of using this technology in 


mapmaking?  (Students should understand that each viewpoint allows 
      them to see things that are not visible to the other viewpoints.  For    

      instance, students on the floor cannot see things on the table and 
      students in their chair cannot see all the legs of their table.)

Note to teacher: This introduces the students to the idea of ground truthing and 
     the need to verify information gathered from different viewpoints.
9. Ask the students to walk around the room to verify their map.  If needed, they can make adjustments to their map with a colored pencil.  Discuss as a group:

a) Who needed to make adjustments to their map?  

b) What adjustments were made?

c) Did walking around the room help you to see things you missed from the viewpoint used to make the map?

10. Write “ground truthing” on board and ask students to “suggest” what ground truthing is.  Ask them to think of the words that make up the term (ground and truthing) to come up with their guess.  Use the “Think-Pair-Share” method again to decide on a class definition.  (Accept all student answers. Allow them to speculate.  As the teacher, guide them toward the appropriate definition.)  When a definition has been agreed upon, write it on the board for students to copy the definition into their notes.
11. To check for understanding, ask individual students to explain in their own words what ground truthing and remote sensing are. Give further explanations and examples as needed.  Visual learners can draw illustrations to show their level of understanding.  
EXPLAIN:
1. Ask students to brainstorm types of remote sensing.  Ask them to think back in time to the earliest man and think about how they communicated using remote sensing.  Then, move forward to the present time and continue to brainstorm how “technology” has changed the kinds of remote sensing that we have available.  During the brainstorming session, lead students to include verbal directions, smoke signals, drums, drawings, maps, aerial photographs, satellites, etc. Use visual prompts as needed.  
2. You can use the following website to help you and your students understand how remote sensing has evolved over time.  
http://observe.arc.nasa.gov/nasa/exhibits/history/history_0.html
     Note to teacher:  Guide the students through the website in a computer lab or using an LCD projector.  If you do not have access to a lab or LCD projector, you can print the pages of the website for students to use.  You could also use the website to create your own power point presentation to show students how remote sensing has changed over time.

3. This activity has been adapted from the following website:  http://www.dnr.state.md.us/education/growfromhere/lesson5/lesson5.htm  

It is suggested that you look at this lesson to read the background information.  Also, you will need to decide if you want to tell the students what the colors in the image represent or if you want them to predict what the colors mean.  

	          The colors indicate:
	

	· Red: vegetation with high photosynthetic activity (e.g. growing grass or trees in full leaf) 

· Orange: vegetation that is not currently photosynthetically active, lawns 

· Green: deciduous forest areas 

· Blue/Purple: concrete, roads, cities, other impervious surfaces 

· Black: water 

· Burnt/Brownish Orange: mix of deciduous trees and lawns; suburban areas 
	


a. Before you begin this activity, you will need to print, in color, the satellite image and a set of data cards for each group.  

b. In order to introduce the students to the idea of ground truthing, show students the satellite image of Baltimore.  Give each group of students five to ten minutes to discuss what they see in the image. Can they identify key features? To help them, write on the board examples such as water, roads, parks, stadiums, forests, and piers. What color corresponds to each land feature? Ask students how they identified the key features. Have them compare the satellite image to the view from an airplane window. Have students list all visual clues that help identify different kinds of land cover. Mention that geometric shapes usually indicate human-made areas. After the discussion, have each group present one feature they identified in the image and write the results on the board or chart paper. Explain that they have begun image interpretation, the initial stage of land cover mapping.
c. Hand out blank transparencies and the markers and explain that each group will first make a map of the information on the satellite image. They will lay the blank transparency over the satellite image and use markers to outline the boundaries of areas that appear different. (Tracing paper may be substituted for transparencies.) They should include features such as high density urban, parks, forest, water, and roads.
d. Hand out the grid transparency to each group. Have students calculate the area that is covered by each type of land cover. Explain that they can lay their grid over their map and simply count the number of squares in each kind of land cover. (Actually, this process produces a relative area.) Note that they should keep track of fractions of squares. Make a table on the board to show the class results. Average the area of each kind of land cover. (A note about the scale of the image: the horizontal distance across the top of the image, from east to west, is 51,110 feet 9.68 miles). Students can measure the distance on their images using the unit of their choice and convert units to miles or kilometers. 
e. Ask students if they were studying this area, how would they check their interpretation of land use shown by the image? Explain that ground truthing is a technique that uses field observations to determine the accuracy of a land cover map made from a satellite image. Several locations would be chosen (depending on what the objective of the research is) using the satellite image and land cover map. The researcher would go to each location and survey or census the area.   Tell the students that they are going to pretend that they have gone to the area and collected data from the field.  Data from the field are provided on the Ground Truth Field Data Sheet handouts, which you can hand out at this time. It is recommended that each group receive a different data sheet. 
f. Assign each group an area on the image to ground truth (A, B, C, D, E, or F). Give each group one of the matching Ground Truth Field Data Sheets to work with. Each data sheet gives information about the actual ground conditions at the corresponding point indicated on the image. Have students work together to ground truth their assigned area. Compare the ground data to their map for the same area and present their findings to the class. Using the satellite image, can they find other areas with the same spectral signature (and thus same ground cover) as the ground truthed area? What conclusion can they draw about these other areas? Ask why ground validation is so important for interpreting satellite imagery. (The only way to check the interpretation of satellite images is to compare them to sample measurements made on the ground.) 
4. Have students revisit their definitions of remote sensing and ground truthing that they wrote in the EXPLORE section.  As a class, decide if you need to adjust your class definitions.


ELABORATE:  

1. In this activity, your students will be a part of a remote sensing satellite in order to understand how the sensors work.  Discuss the basic parts of a remote sensing satellite:  platform, sensors, and filters.  You should also show different types of remote sensing images (true color, infrared, etc.).  You can find images and information at the following websites:
Images - http://www.geoeye.com/  Look in the gallery for a variety of true color
  
mages.  Also, look at image #2 and 5 for 2003 and image #11 for 2002 
to see infrared and altered color images.
Information -  http://rst.gsfc.nasa.gov/Front/overview.html  This overview has 

information for understanding remote sensing technology.  It also has images that show 2 or more types of resolution.
2. Before the activity begins, you will need to set up the remote sensing area outside. Cut the red, blue, and green pipe cleaners into 2-4 inch pieces.  Twist some together, bend some at angles, and form others into shapes.  Place a hula hoop for each group on the ground and scatter the pipe cleaner pieces in the hula hoop.

3. Next, you will need to make one pair of “remote sensing glasses” for each student.  Students can make their own glasses or the teacher can make a class set.  To make the glasses, cut pieces of cardstock into 3 strips that are 3 inches x 8 ½ inches (you can fit 3 on a page).  Use a hole-punch to punch holes where the eyes will be.  Divide the students into groups of 4.  Two students in each group will need red acetate and two students will need green acetate.  Cut pieces of acetate to cover the holes on the cardstock and attach with tape.

5. Ask the students to cover their eyes before they approach the area outside.  They do not need to see where the pipe cleaners are located.  
6. Explain to the students that they are the sensors of satellites, and as satellites, they will search for things they can see through their colored glasses.  There are pipe cleaners on the ground to represent land features or man-made features.  They can only look through their glasses to find the pipe cleaner features.  Ask the students to use colored pencils to draw what they see in their area.  (See handout provided for drawings, “Be a Remote Sensor.”)  Give the students 10 minutes to draw.  Then, move away from the area to compare and discuss the drawings in their group.
7. As a class, move back to the area and take off the glasses.  Ask the students to use colored pencils to make another drawing of the area without the glasses.  Discuss the drawings using the following questions:
a. What color were the pipe cleaners through the different color glasses?

b. Were you able to see all the pipe cleaners?  

c. If not, what colors were not visible?

d. Why were you only able to see certain colors through your glasses? 
e. What land features correspond to green pipe cleaners?

f. What land features correspond to the blue pipe cleaners?

g. Why would scientists want to use sensors that are red or green?
8. Explain that looking at the area using their own eyes is like ground truthing.  It is used when an anomaly or unusual shows up in satellite images.  It verifies what is at a location.

EVALUATE:
1. Ask students to make a Venn diagram foldable (3-tab foldable) to compare ground truthing and remote sensing.  Include a definition, examples of how each is used, and the advantages and disadvantages of each method. Provide a sample foldable to model the activity. 
Front of Foldable (Cut the tabs on the front flap ONLY)

	Ground 

Truthing


	Both
	Remote 

Sensing


Inside of Foldable

	Tell how ground truthing is different from 

remote sensing.

	Tell how they 

are alike.
	Tell how remote sensing  is different from 

ground truthing. 




Possible Answers for Foldable:

Remote Sensing:

· Requires satellites

· Observations made from far away

· Uses electromagnetic spectrum

· Data is analyzed by computer

· Monitors Earth from space 

· Collect information

Both:

· Important in studying changes happening on Earth

· Are used to gather information and complete scientific investigations

Groundtruthing:

· Doesn’t requires satellites

· Observations made close to object

· Uses observations

· Data is analyzed by observer

· Monitors Earth on surface 

· Analyze collected information

2. Ask the students to predict ways that remote sensing will be used in the future.  What technological advancements would they like for scientists to invent?  Why?


Using Technology to Study Our World, Part II

PURPOSE:  To understand how scientists use satellite data to study the Earth.
GOAL / OBJECTIVE:

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10
Goal 2 - The learner will demonstrate an understanding of technological design.

Objective 2.02

Goal 5 - The learner will conduct investigations and utilize appropriate technologies and information systems to build an understanding of evidence of evolution in organisms and landforms.
Objective 5.04, 5.05


ENGAGE:

1. Place students in groups of 3 or 4.  Tell the class that Google Earth provides us with satellite images of the earth.  Using Google Earth, bring up a satellite image of the location of your school on a computer with an LCD projector for all students to see at once.  Start by entering North Carolina in the “fly to” box.  Have students write observations about the location they are viewing.  Zoom in to your county and have groups repeat the observation process.  Zoom in to your city and have groups repeat the observation process again.  Gradually adjust the image until you get a good image of your school. 

2. Discuss their observations.  Use the following questions to summarize.

a. What natural land features could you observe in the images?  
b. What man-made features could you observe in the images?

c. What features, natural or man-made, are more prevalent in the images?

d. What conclusions can you make about land use in your area based on the images?

3. Ask the students to complete a bubble map for “Benefits of GPS Technology.”  As a class, discuss the benefits of satellite imagery.  Possible uses:
a. Assessing the location and intensity of a hurricane.

b. Assessing the damage of a storm before ground assessment is possible.

c. Monitoring forest fire damage/progression.

d. Studying the effects of urban sprawl in high population areas.

e. Assessing crop damage for farmers.

f. Monitoring traffic patterns on busy interstates.

g. Studying the effects of erosion along a river.

7. Ask, “Are there any risks associated with this technology?”  Discuss responses. 

Note to Teacher:  Google Earth has a pay version that allows you to view images in more detail.  Information for the pay version is available at the following website:


http://earth.google.com/products.html 
EXPLORE:

Introduce the students to the GPS technology using PBS, NOVA Online:  

GPS: The New Navigation.  Play interactive game to learn basics of the Global Positioning System http://www.pbs.org/wgbh/nova/longitude/gps.html.  Ask the students to summarize how the GPS technology works in pictures and/or words.  Next, choose one of the following options for students to explore this technology further.

Note to Teacher:  You can purchase GPS units for about $110 for classroom use through Magellan (Explorist 100) and Garmon (ETrex H) as well as your local Walmart, Kmart, Target, etc.

http://www.magellangps.com/products/product.asp?segID=355&prodID=1268)  
https://buy.garmin.com/shop/shop.do?cID=144&pID=8705 
Option 1:  GPS “Measure” Hunt  

(This activity introduces the students to the science equipment they will use this year.)
*Teacher Notes:  Before you begin this activity, 10 or more items need to be placed in various locations in an open area at your school.  Objects should be placed in open boxes or containers to keep them from being stepped on or moved.  Record the location using a GPS unit (latitude and longitude) of each item for later reference.  Copy a set of clues for each group and cut them apart.  Place them in an envelope or Ziploc bag. 

Reminder:  This activity cannot be done inside due to limitations of the handheld GPS units. 

· Put students in pairs or groups of 3.  Review how to use your GPS units with the students. Allow students a few minutes to try them out. 
· Give each group an envelope of clues.  Give each student a chart to record the clues, the name of the object, and the location of the object.  The students are to fill in the chart as they locate each object.  See transparency master for sample chart.

· Provide an example and model the activity first.  

· Outside, the students go around the designated area to each object and match the object they find to the clues they have been given.  Then, they are to record the latitude and longitude from the GPS unit on the chart.  Mark the location of that object as a waypoint on the GPS unit.
· The first team to correctly locate and record the GPS locations of all 10 objects wins the GPS “Measure” Hunt.

· You can extend this activity by having the students hide an object and make a series of clues for another group to find their object. 


The chart below gives suggested objects and clues for GPS “Measure” Hunt:

	Object 
	Clue

	Graduated Cylinder
	Used to accurately measure volume of a liquid

	Meter Stick
	Used to measure length

	Thermometer
	Used to measure temperature

	Pipette 
	Used to transfer liquids

	Petri Dish
	Used to grow bacteria in a gel-like  substance

	Wire Gauze
	Used to hold objects on ring stands

	Beaker
	Used to hold large amounts liquids during an experiment

	Tongs
	Used to hold hot objects in lab

	Test Tube
	Used to hold small amounts of liquids in lab

	Erlenmeyer Flask
	A triangular container used to hold or heat chemicals during an experiment

	Balance
	Used to measure mass

	Calculator
	Used to make mathematical calculations

	Goggles
	Used to protect your eyes when working with flame or chemicals


Option 2:  “Measure” Hunt  (This option can be used if you do not have GPS units available.)

*Teacher Notes:  Before you begin this activity, 10 or more items need to be placed at various locations on the football field at your school.  Objects should be placed in open boxes or containers to keep them from being stepped on or moved.  Record the location (yardage line) of each item for later reference.  Copy a set of clues for each group and cut them apart.  Place them in an envelope or Ziploc bag.   See chart in Option 1 for suggested objects and clues.
· Give each group an envelope of clues.  Ask the students to make a chart to record the clues, the name of the object, and the location (yardage line) of the object.  The students are to fill in the chart as they locate each object and have the students to make a drawing of the football field on graph paper.  They should mark the locations of each item and label them.  

· See transparency master for sample chart.  
· Provide an example and model the activity first.  

· Outside, the students go around the designated area to each object and match the object to the clues they have been given.  Then, they are to record the location for the object.

· The first team to correctly locate and record the locations of all 10 objects wins the “Measure” Hunt.

· You can extend this activity by having the students hide an object and make a series of clues for another group to find their object. 


Option 3:  Create a Scale Map of an area at school.  
You can refer back to the EXPLORE activity in Part I and have students make another map of the classroom or pick an area outside to use for a scale map.  

· Have the students choose an area with interesting features such as varying heights, turns, natural features (outside) and man made features.

· Have students measure the boundaries of the site.  Make a “sketch” of the site and note locations of various features.  

· Have students determine the appropriate scale that should be used for the map.  The map should include the scale used and symbols to indicate interesting features.  You may have the students use graph paper to draw their map.

· Have the students present their maps to the class.

· If students picked an area outside, have the class try to guess the location described by the map.

· Model this activity first and show the map from EXPLORE, Part I.
EXPLAIN:

Before doing this activity with your class, explore the following website: http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=3&DocID=294.  

This website could be used in a variety of ways depending on teacher preference, availability of technology, and the learning styles of your students.  Listed below are several suggestions.

1. Teacher-directed:  Use the Student E-sheet to direct the students through the tutorial using a LCD projector or by printing the pages for the students to view at their seats.  Stop and discuss as suggested or according to the needs of your students.

2. Student-directed:  Have the students use the E-sheet to navigate through the website at their own pace.  Monitor to be sure they stop as directed for class discussion. 

After students have finished the E-sheet, ask the students to compare the tutorial’s definition of remote sensing and ground truthing with the class definitions. 


Have students create a vocabulary foldable for the following terms:

1. Remote Sensing

2. Geospatial Analysis

3. Pixels

4. Electromagnetic spectrum

5. Satellite

6. Sensor

7. Sustainability

8. GIS (geographic information systems)

9. GPS (global positioning system)

10.  Ground Truthing

*Directions for foldable: (see Transparency Master for Demo to show students)

1. Have students fold their paper in half lengthwise.

2. Divide the front flap into 10 equal sections.  Cut the sections of the front flap apart so that you have 10 strips on the front and a solid back page.

3. Have students write the word on the left-hand side of the front flap.  A picture that reminds the student of the word is to be drawn on the right-hand side of the front flap.

4. The definition of the word goes under the flap on the back fold.

5. On the back of the front flap, have the students write a sentence, using the word in the appropriate context.  Then, have students write 3-5 reminder words under the sentence. 

6. Provide a demo as a model.

Discuss these terms with the students after they have completed the foldable.  Students should change their definitions/information as needed after class discussion.

ELABORATE:

Option 1:  Students will play the role of a team of scientists that have been asked to prepare a presentation on the role of remote sensing, GIS, and technology in the study of urban sprawl, resource management, and change over time.  Each group of “scientists” should be given the task of presenting one of the topics (urban sprawl, resource management, or change over time).  Students should include:

a. the role of technology to your topic

b. the role of remote sensing in studying your topic

c. the role of ground truthing in studying your topic

d. the role of GIS in studying your topic

e. the benefits and drawbacks of GIS to their topic

f. remote sensing images related to their topic

g. the importance of these technologies to furthering the knowledge of your topic 
Presentations could be in the format of a PowerPoint presentation, a research paper/oral presentation, or a display board/oral presentation.

*See attachment for student handout.
Option 2:  Complete the activity, “Satellites Designers Wanted”

The Gulf of Maine Research Institute has a series of lessons available to educators.  Use the lesson “Satellites Designers Wanted” to incorporate technological design.  The lesson will allow students to show what they have learned about the uses of remote sensing technology and the kind of information collected with this type of technology.
http://octopus.gma.org/surfing/satellites/design.html 
EVALUATE: Choose any of the following evaluation activities:

1. Have the students write a paper on the use of technology to study our world.  Ask them to pick satellite imagery, GIS, GPS, or maps.  Which form of technology would be the most useful for them?  Why?  Include the advantages of using their preferred technology over the other methods.


2. Tell the students you are preparing a time capsule to be buried and opened 1000 years from now.  They are to write a letter to someone to explain in the future what remote sensing is and how it is used in our world today.


3. Ask the students to research one of NASA’s satellites.  Gather background information on the satellite.  Find out what type of mission the satellite is performing and how the information collected is being used.  Prepare a PowerPoint or brochure about the satellite.

4. Research a career related to remote sensing technology.  Prepare a career profile that lists job description, education requirements, skills needed, employment outlook, salary range, and types of employers, etc.

5. Probing questions for review:  
a. How do satellites gather data about the Earth?

b. How do scientists make use of satellite data to study the Earth?

c. Why do people need to look at the Earth from different perspectives?

d. How is remote sensing technology important to scientific understanding of our world?

e. How is remote sensing a good example of how technology and science work together to solve problems?

f. Why do you think scientific questions about the world lead to the development of technologies such as remote sensing?

g. If remote sensing was available during the dust bowl could it have been used to evaluate the mid-western states problem?  
h. Suggest ways in which remote sensing could be useful in helping the farmers of the time of the dust bowl disaster.

i. What are some of the benefits of using remote sensing for monitoring changes over large regions?

j. Explain how LandStat satellite can help understand human environmental impact on our planet.
6. Use multiple choice EOG-styles questions provided.

Unit 1 Multiple Choice Questions

1. All but one of the following includes remote sensing in the most general of senses, except:

a. You are taking a picture of your friend.

b. You are hearing a car horn down the street.

c. You are watching the TV screen.

d. You are listening to an MP3 player.

e. You are rubbing the cat.

2. How is digitizing used?

a. to measure radioactivity

b. to make maps

c. to determine the ages of rocks

d. to find groundwater

3. A resident of a golfing community is concerned about the amount of fertilizer being applied to the grounds.  An EPA scientist is called in to test the water supply to determine the level of contamination.  The site is later tagged as a “superfund” site because of the high level of contamination it contains. 

You have been assigned to research the situation for the student section of the local newspaper.  Tell why you have selected this type of information system.
a. The U. S. Geological service’s website 

b. The local library

c. The EPA’s database of  testing data

d. GPS

4. Your area has suffered a severe drought.  Your science teacher assigns you the task of gathering precipitation data for the past 5 years for comparison. What information system would NOT be useful to your research?

a. National Weather service database

b. Local water municipality

c. GPS 

d. Local Weather Channel website. 

5.  
      A scientist might use these aerial photographs to study which of the following.

a.  change over time

b.  urban sprawl

c.  resource management

d.  land use

6.   Which one of the following would not be considered a form of remote sensing?
a. Using a satellite to make infrared images of earth
b. Taking pictures of a forest from a plane
c. Traveling a long distance to a water shed

d. Making a video of the Earth’s surface from the Space Shuttle
Answers:

1.  e

2.  b

3.  c

4.  c

5.  a

6.  c

UNIT 1 Multiple Choice Questions (modified for LEP students)

1. Which of these activities IS NOT an example of remote sensing?

a. you take a picture of your friend

b. you hear a car horn in the street

c. you watch the TV screen

d. you listen to an MP3 player

e. you rub the cat

2. How do we use digitizing?

a. to measure radioactivity

b. to make maps

c. to know how old rocks are

d. to find water in the ground

3. A resident in the local community is worried about the quantity of possible contamination in the ground. A scientist from EPA comes to the community test the earth and finds that the contamination level is very high.

You want to write an article about this situation for your school newspaper. Which information system would be the MOST USEFUL for your story?

a. The U.S. Geological Service’s website

b. The local library

c. The EPA’s database of testing data

d. GPS

4. Your area has suffered a bad drought. Your science teacher wants you to collect precipitation data for the past 5 years to compare. What information system is NOT USEFUL for your research?

a. National Weather Service Database

b. Local water municipality

c. GPS

d. Local Weather Channel website
5.
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Picture A 




Picture B

Aerial photo of Mt. Saint

          Aerial photo of Mt. Saint

Helens before the eruption

          Helens after the eruption in 1980

in 1980

Why would a scientist use these aerial photographs?

a. to study change over time

b. to study urban crawl

c. to study resource management

d. to study land use

6. Which one of the following would not be considered a form of remote sensing?

a. Using a satellite to make infrared images of earth

b. Taking pictures of a forest from a plane

c. Traveling a long distance to a water shed

d. Making a video of the Earth’s surface from the Space Shuttle

Answers:

1.  e

2.  b

3.  c

4.  c

5.  a

6.  c

Unit 1 Glossary: Using Technology to Study Our World

Some terms can be found at this website:

http://rst.gsfc.nasa.gov/AppD/glossary.html
Electromagnetic Spectrum –    The range of energy which contains parts or bands, such as visible light, infrared, ultraviolet, microwave (radar), gamma ray, x-ray, and radio and which travels at the speed of light.  Different parts of the electromagnetic spectrum have different wavelengths and frequencies. 

Geospatial Analysis - Detailed study of information such as measurements, counts, and computations as a function of geographical location.
GIS (geographic information systems) - A system for capturing, storing, checking, integrating, manipulating, analyzing, and displaying data which are spatially referenced to the Earth's (usually) land surface.  Remote sensing data (aerial photos and Landstat data), digital summary data, graphic data, and tabular data are captured and used to analyze and provide statistics, graphics, graphs, and reports according to specified users.
From B. Davis, GIS: A Visual Approach, ©1996. Reproduced by permission of Onword Press, Santa Fe, NM  (We need to see if we can get permission.)
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GPS (global positioning system) – Uses satellites to pinpoint locations on Earth using a latitude and longitude.

Ground Truthing – This is done in the field where scientists go out to the actual places shown in the images and confirm that what they think  they see on the image is actually true.  Occurs after remote sensing data has been collected. 
Information System – A system of communication used within an organization or group.

Pixels – The smallest unit of a digital picture.  A satellite image is made up of a matrix of many pixels, each having its own digital value. Colors represent the relative reflected light energy recorded for that small area.  Images (or scenes) that are created by the information collected by satellite sensors are made up of pixels.
Remote Sensing – The process of gathering information without touching, a technical term for the science of gathering data using a sensor that is not in immediate contact with the object being studied.
Satellite – A natural or man-made object that orbits a larger object, such as Earth.  A remote sensing satellite carries one or more instruments for recording images and data of the Earth.  Remote sensing satellites will record the amount of energy reflected from an object through multiple bands of the EMS.  The data and images are transmitted to a receiving station using radio waves.
Sensor – A device used to gather and transmit information remotely; device used to sense, or gather, the information and data.
Sustainability – To keep in existence; to maintain.
ENGAGE / Part 1

Transparency

Scientific Problem:  Car Exhaust

The following picture shows a car emitting heavy exhaust fumes.
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The following picture shows a catalytic converter fixed to a muffler in order to reduce the fumes emitted.




EXPLAIN, Part 1

Handout / Data Sheets 
Satellite Image of a City
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EXPLAIN, Part 1

Handout / Data Sheets 

Ground Truth Field Data Sheet
Area A

Land Cover Type: Downtown Urban
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Characteristics:

High degree of imperviousness

Large amount of buildings, highly concentrated

Many roads and sidewalks

Channeled waterways receiving input mainly from storm drains

Little vegetation
EXPLAIN, Part 1

Handout / Data Sheets 

Ground Truth Field Data Sheet
Area B

Land Cover Type: Deciduous Forest
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Characteristics:
Leak in park

Heavy concentration of broadleaf deciduous trees

Underlying bushes and brush
	
	

	
	


EXPLAIN, Part 1

Handout / Data Sheets 

Ground Truth Field Data Sheet
Area C

Land Cover Type:  suburban residential
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Characteristics:
Mix of lawns and trees

Impervious surfaces include houses, roads, driveways, and sidewalks
EXPLAIN, Part 1

Handout / Data Sheets 

Ground Truth Field Data Sheet
Area D

Land Cover Type:  Open Field
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Characteristics:
Golf Course

Broad fields of open grass

Little imperviousness, but grass is more impervious than forest
	

	

	


EXPLAIN, Part 1

Handout / Data Sheets 

Ground Truth Field Data Sheet
Area E

Land Cover Type:  Industrial Waterfront
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Characteristics:
High degree of imperviousness

Rail yards, warehouses, large parking lots

Runoff may be high in pollutants
EXPLAIN, Part 1

Handout / Data Sheets 

Ground Truth Field Data Sheet
Area F

Land Cover Type:  Riparian Buffers
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Characteristics:

Border of trees and brush around a stream or river provides a degree of protection for rivers in an urban area
	Deciduous trees

Rivers may suffer thermal pollution
	

	
	

	
	


ELABORATE, Part 1
Handout
Be a Remote Sensor

With Glasses

Without Glasses
EXPLORE, Part 2
Transparency/Handout
GPS “Measure” Hunt

	Clue
	Object
	GPS Location

	Used to accurately measure the volume of a liquid
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


EXPLAIN, Part 2
Transparency 

Vocabulary Foldable

	Outside

Front Flap

(when folded)
	
	Back of

Front Flap
	
	Inside

Back Flap

(when folded)



	Remote sensing

(picture)
	
	Sentence using the word and

reminder words
	
	Definition

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


This is the only section that is cut.
ELABORATE, Part 2
Handout

Research Team Assignment

Assignment:  


As a team of qualified research scientists at the USGS, you have been given the task of researching the use of remote sensing, ground truthing, and GIS in the study of one of the following global issues:

a. urban sprawl.
b. resource management.
c. change over time.
You will have to make a presentation to the head of the research department.  Be sure to make it worthy.  Your continued funding for the department depends on you justifying the importance of these technologies in the study of these global issues.  The world is depending on you!  Be sure to include the following in your presentation:

a. the role of technology in your topic

b. the role of remote sensing in studying your topic

c. the role of ground truthing in studying your topic

d. the role of GIS in studying your topic

e. the benefits and drawbacks of GIS to your topic

f. remote sensing images related to your topic

g. the importance of these technologies to furthering the knowledge of your topic 

The websites below will aid you in your research effort:
Variety of resources:

http://rsd.gsfc.nasa.gov/rsd/RemoteSensing.html#org 

Images:

http://www.geoeye.com/gallery/default.htm 

Information on ground truthing: http://www.grc.nasa.gov/WWW/RT/2003/2000/2900lopez.html 

Assessment
HANDOUT

Bubble Map:  Benefits of GPS Technology
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HANDOUT

Bubble Map (Template)
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APPENDIX

20__-20__ ENGLISH LANGUAGE DEVELOPMENT STANDARDS - Grade 8

Name: _________________________________
ID #  __________________   School: ___________________   ESL Teacher: __________________________

Use the column on the left to fill in the date each level and/or objective is obtained.

	L:

S:

R:

W:
	Novice Low: (NL)
	Students will use various forms of non-verbal communication to express ideas and demonstrate basic comprehension. They may point, touch, match, draw, act out, demonstrate an action, or play games to show their understanding. Learning objectives focus on developing awareness of English phonemes, responding appropriately to classroom directions, recognizing and pronouncing most letters of the alphabet, recognizing and repeating simple vocabulary, recognizing common greetings, developing print awareness, reading simple and predictable text, writing all letters of the alphabet, copying from printed text, labeling, writing simple sentences, and beginning to use a bilingual dictionary to aid writing and spelling.

	L:

S:

R:

W:
	Novice High: (NH)
	Students will begin to use simple words and phrases, while continuing to use forms of non-verbal communication to express ideas and demonstrate comprehension. They may use pictures, actions, and limited verbal responses to show their understanding. Learning objectives focus on understanding English phonemes, demonstrating basic understanding of previewed vocabulary, speaking with simple words and phrases, asking simple questions, developing an understanding of letter patterns and word families, increasing comprehension of simple text, reading familiar and sequential text, spelling high frequency words, writing simple sentences, writing a personal narrative, using present and past tenses, incorporating irregular past tense verbs in writing, and using a bilingual dictionary.

	L:

S:

R:

W:
	Intermediate Low: (IL)
	Students will begin to use limited vocabulary to participate in discussions on familiar topics spoken at normal speed with periods of momentary silence. In addition, they may use forms of non-verbal communication to demonstrate comprehension. Learning objectives focus on identifying key details from oral presentations, differentiating between minimal pairs, developing an awareness of language conventions, participating in guided discussions, retelling, participating in short oral presentations on academic topics, identifying figurative and idiomatic language in text, increasing reading fluency, producing simple paragraphs, and writing simple responses to content area texts.

	L:

S:

R:

W:
	Intermediate High: (IH)
	Students will begin to use expanded vocabulary to participate effectively in social and academic conversations and presentations with occasional difficulty. They may continue to use forms of non-verbal communication to demonstrate comprehension, but will rely more upon verbal skills. Learning objectives focus on identifying main idea and details, differentiating between minimal pairs, recognizing differences in regional pronunciation, developing familiarity with language conventions, using verb tenses accurately, initiating and sustaining conversations, paraphrasing with details, comprehending grade-level text with assistance, recognizing some literary techniques, analyzing text, beginning to learn cursive writing, expressing opinions, and constructing more advanced paragraphs.

	L:

S:

R:

W:
	Advanced: (A)
	Students will use expanded vocabulary effectively in social and academic settings with few errors and will rely much less on forms of non-verbal communication. Learning objectives focus on applying appropriate criteria to evaluate the quality of communication, drawing conclusions, using moderately complex grammar structures in speech, incorporating figurative language and idioms, conducting conversations with high level of fluency, recognizing errors in speech, interpreting information in grade-level texts with assistance, applying critical thinking strategies, increasing reading fluency, reading a variety of different genres, writing multiparagraph essays using the writing process, and writing to a variety of audiences using different styles.

	L:

S:

R:

W:
	Superior: (S)
	Students will interpret conversational and academic expressions of grade-level concepts when spoken at a normal speed with no difficulties. Learning objectives focus on interacting appropriately in group settings, extending vocabulary knowledge, narrating coherently with detail, leading small group discussions, using complex language structures, preparing presentations, explaining text elements, analyzing grade-level texts, developing critical stance, expressing complex ideas sequentially, exploring the role of dialects, writing in logs or journals, exploring the problem-solution process, applying proofreading symbols when editing, creating a research product in written and presentational form, producing final drafts with correct spelling and conventions, and using reference materials appropriately.


Competency Goal (CG) 1:  LISTENING (L)  – The learner will comprehend spoken English in a variety of personal, social, and academic contexts.

	
	NL 1.01
	Demonstrate a beginning awareness of English phonetic sounds.

	
	NL 1.02
	Respond appropriately to basic classroom procedural instructions and directions.

	
	NL 1.03
	Demonstrate comprehension of verbal cues of concrete academic concepts and informational materials through non-verbal responses such as pointing, drawing, gesturing.

	
	NH 1.01
	Demonstrate basic understanding of phonemic awareness of English.

	
	NH 1.02
	Demonstrate basic comprehension of oral presentations and instructions through non-verbal and verbal responses.

	
	NH 1.03
	Begin making connections with informational material on familiar topics with assistance.

	
	IL 1.01
	Listen to stories and information presented in group discussions and identify, analyze, and evaluate key details and concepts through verbal and non-verbal responses by making connections to personal experiences.

	
	IL 1.02
	Differentiate between minimal pairs according to initial and final sound differences.

	
	IL 1.03
	Explore an awareness of language conventions and usage during oral presentations.

	
	IH 1.01
	Identify, analyze, and evaluate main idea and some supporting details from a variety of genres in discussions.

	
	IH 1.02
	Differentiate between minimal pairs according to initial, final, and medial sound differences.

	
	IH 1.03
	Recognize differences in regional pronunciation and usage during oral presentations.

	
	IH 1.04
	Monitor own understanding of group discussions and seek clarification.

	
	A 1.01
	Listen to analyze, develop, and apply appropriate criteria to evaluate the quality of communication, language usage, literacy, and media techniques with assistance.

	
	A 1.02
	Analyze and evaluate the quality of communication by drawing conclusions based on evidence, reasons, and relevant information presented orally in group discussions with assistance.

	
	A 1.03
	Recognize basic dialectical differences.

	
	A 1.04
	Recognize some errors in every day speech.

	
	S 1.01
	Listen to explore expressive materials by taking an active role in and/or leading formal and informal book or media discussions.

	
	S 1.02
	Interact appropriately in group settings by listening attentively and monitoring independent understanding.

	
	S 1.03
	Listen to analyze and evaluate information.

	
	S 1.04
	Model an understanding of conventional spoken expression by internalizing unfamiliar vocabulary.


CG 2:  SPEAKING (S) – The learner will communicate in appropriate spoken English in a variety of personal, social, and academic contexts.

	
	NL 2.01
	Recognize and pronounce correctly most letters of the alphabet.

	
	NL 2.02
	Recognize and pronounce correctly a number of English phonemes.

	
	NL 2.03
	Recognize and repeat simple vocabulary.

	
	NL 2.04
	Respond to basic questions involving personal details using one or two-word answers.

	
	NL 2.05
	Begin to recognize and respond to basic needs in social and academic settings (e.g., common greetings and commands).

	
	NH 2.01
	Identify and pronounce correctly all letters of the alphabet.

	
	NH 2.02
	Identify and pronounce correctly a number of English phonemes and blends consisting of 1-3 letters.

	
	NH 2.03
	Produce simple vocabulary, such as single words or short phrases, to communicate basic needs in social and academic settings.

	
	NH 2.04
	Respond to simple questions on familiar topics using short phrases and yes/no answers.

	
	NH 2.05
	Begin to ask questions to seek information using simple phrases or sentences.

	
	IL 2.01
	Begin to use words, phrases, and sentences representing learned and some new vocabulary on familiar topics.

	
	IL 2.02
	Begin to demonstrate common verb tense forms including some irregulars.

	
	IL 2.03
	Participate in guided discussions and social conversations, on familiar topics, although the speaker will often demonstrate the use of repetition and circumlocution to make herself understood.

	
	IL 2.04
	Participate in and demonstrate comprehension of short oral academic presentations through topic-related questions and answers on familiar topics.

	
	IL 2.05
	Use and respond correctly to yes/no questions and some open-ended questions on familiar topics, including content-based material.

	
	IL 2.06
	Begin to retell information acquired through reading and/or listening.

	
	IH 2.01
	Use and recombine words, phrases, and sentences representing new and learned vocabulary words with multiple meanings.

	
	IH 2.02
	Demonstrate sufficient accuracy to be clearly understood using common verb tense forms and simple endings in oral expression (e.g., past, present, future, present third person singular, present first person).

	
	IH 2.03
	Demonstrate some use of basic figurative language and common idioms.

	
	IH 2.04
	Sustain conservations on familiar topics with some errors that don't interfere with meaning.

	
	IH 2.05
	Initiate group discussions, with assistance, on academic topics with some errors that don't interfere with meaning.

	
	IH 2.06
	Provide responses demonstrating some use of connections and interpretation of familiar topics.

	
	IH 2.07
	Paraphrase, with sufficient detail, information acquired through reading or listening.

	
	A 2.01
	Use moderately complex grammar structures in oral expression.

	
	A 2.02
	Demonstrate high degree of fluency in the use of common parts of speech.

	
	A 2.03
	Demonstrate the use of figurative language and idioms with occasional errors that obscure meaning.

	
	A 2.04
	Use of moderately complex language structures in oral expression.

	
	A 2.05
	Engage in extended discussions on a broad range of topics.

	
	A 2.06
	Provide responses demonstrating use of connections, interpretation, and critical thinking.

	
	A 2.07
	Summarize in sufficient detail, information acquired through reading or listening with limited assistance.

	
	A 2.08
	Conduct conversations with a high level of fluency and clarity.

	
	S 2.01
	Narrate a personal account with details that best illuminate the topic.

	
	S 2.02
	Lead formal discussions on books or media.

	
	S 2.03
	Interact in group activities by responding when asked to do so.

	
	S 2.04
	Reflect on learning experiences by evaluating personal circumstances and background that shape interaction with text.

	
	S 2.05
	Analyze informational materials by drawing inferences and extending ideas.

	
	S 2.06
	Create and present a research product.

	
	S 2.07
	Create arguments that persuade by arranging details, reasons, and examples effectively and persuasively.

	
	S 2.08
	Lead small group discussions.


CG 3:  READING (R) – The learner will comprehend written English in personal, social, and academic contexts from print and non-print materials.

	
	NL 3.01
	Develop print awareness, including directionality, spacing, capitalization, and punctuation.

	
	NL 3.02
	Recognize and pronounce correctly most letters of the alphabet in print and hand-written form.

	
	NL 3.03
	Read and determine the meaning of images, signs, and written words through body language or simple words and phrases (e.g., picture dictionaries and survival signs).

	
	NL 3.04
	Read simple patterned, decodable, and predictable text.

	
	NH 3.01
	Read some words by sight including a few common words, own name, environmental print and use a basic word or bilingual dictionary.

	
	NH 3.02
	Develop increased reading fluency and comprehension of basic letter patterns and word families.

	
	NH 3.03
	Increase fluency and comprehension of simple narrative and descriptive text involving single phrases and vocabulary that meet survival needs (e.g., names, addresses, dates, short informative signs, maps, graphs, graphic organizers, charts, tables).

	
	NH 3.04
	Read self-generated (teacher scribed) personal experience stories.

	
	NH 3.05
	Read and understand simple, familiar, and sequential text with visual support and teacher assistance.

	
	IL 3.01
	Apply knowledge of phonics and grammar structures to decode regular multi-syllabic words when reading texts.

	
	IL 3.02
	Partially use details in context to extract meaning from a variety of texts for specific functions.

	
	IL 3.03
	Identify common figurative and idiomatic language in text with assistance.

	
	IL 3.04
	Interact with the text before, during, and after reading teacher selected material with assistance.

	
	IL 3.05
	Increase reading fluency and comprehension through effective reading strategies of simple material, including short discourse on familiar topics in expository and narrative texts.

	
	IL 3.06
	Recognize and respond to basic characteristics of different literary genres with assistance.

	
	IH 3.01
	Apply knowledge of phonics and grammar structures to develop fluency in determining the meaning of unfamiliar vocabulary in texts (e.g., roots, suffixes, prefixes, less-common vowel patterns, syllable breaks).

	
	IH 3.02
	Demonstrate critical comprehension of familiar grade-level texts with assistance.

	
	IH 3.03
	Identify elements of genres and support with information from the text (e.g., referencing).

	
	IH 3.04
	Analyze text before, during, and after reading.

	
	IH 3.05
	Demonstrate a basic understanding of literary devices as defined by grade-level competencies with assistance.

	
	IH 3.06
	Extend knowledge of figurative and idiomatic language found in grade-level literature and other materials selected by the teacher with assistance.

	
	IH 3.07
	Extend vocabulary knowledge by using context clues, reference materials or structural analysis of words.

	
	A 3.01
	Interpret and evaluate information in grade-level texts with limited assistance.

	
	A 3.02
	Analyze grade-level texts by making connections, drawing conclusions, and making inferences with limited assistance.

	
	A 3.03
	Apply a variety of reading and critical thinking strategies to increase comprehension and insight of the text.

	
	A 3.04
	Analyze and evaluate the use of literary devices as defined by grade-level competencies with limited assistance.

	
	A 3.05
	Analyze and evaluate the use of figurative and idiomatic language in grade-level texts with limited assistance.

	
	A 3.06
	Differentiate between the characteristics of literary genres.

	
	S 3.01
	Explore, interact and reflect on reading experiences through journal writings and group discussions.

	
	S 3.02
	Read and analyze and evaluate informational materials.

	
	S 3.03
	Create a research product in both written and presentational form by researching and organizing information to achieve purpose.

	
	S 3.04
	Evaluate and respond to public documents by establishing a position through argument and problem solving.

	
	S 3.05
	Analyze the purpose of the author and develop the stance of a critic by applying appropriate criteria to evaluate text and multimedia.

	
	S 3.06
	Increase fluency, comprehension, and insight by using effective reading strategies and discussing various literary genres.

	
	S 3.07
	Model and explore the role and use of dialects and of Standard English for different purposes, audiences, and within various contexts.


CG 4:  WRITING (W)  – The learner will communicate in appropriate written English in a variety of personal, social, and academic contexts.
	
	NL 4.01
	Write legibly letters of alphabet in upper and lower case.

	
	NL 4.02
	Understand directionality and spacing.

	
	NL 4.03
	Copy from printed text.

	
	NL 4.04
	Write name, date, address, and phone number.

	
	NL 4.05
	Label common nouns with correct spelling (e.g., body parts, classroom/school vocabulary).

	
	NL 4.06
	Produce simple sentences using guided writing strategies.

	
	NL 4.07
	Begin to use a variety of strategies to generate and organize written information.

	
	NL 4.08
	Begin to use bilingual dictionary to aid writing with assistance.

	
	NH 4.01
	Write and use high frequency words with correct spelling appropriate in difficulty for proficiency level.

	
	NH 4.02
	Write simple, short sentences on familiar topics with some mistakes in spelling, capitalization, and punctuation.

	
	NH 4.03
	Write a simple personal narrative with assistance.

	
	NH 4.04
	Organize and write sentences in sequential order with assistance.

	
	NH 4.05
	Begin to use present, present progressive, and simple past in simple sentences (e.g., verb + ing, verb + ed).

	
	NH 4.06
	Begin to use some irregular past tense verbs (e.g., was, had, ran).

	
	NH 4.07
	Use bilingual dictionary to aid writing.

	
	IL 4.01
	Begin to take simple notes from dictation on familiar topics.

	
	IL 4.02
	Demonstrate such control of basic sentence construction and use of standard conventions as spelling rules and subject verb agreement with assistance.

	
	IL 4.03
	Write in present, past, and future tenses with some errors that don't interfere with meaning.

	
	IL 4.04
	Produce simple paragraphs using common language structures that may have some errors with assistance (e.g., personal letters, brief journal entries, short reports on familiar topics).

	
	IL 4.05
	Produce simple written responses to content area texts appropriate in difficulty for proficiency level, using reference material with assistance.

	
	IH 4.01
	Introduce cursive writing.


	
	IH 4.02
	Take notes in some detail on familiar topics.

	
	IH 4.03
	Demonstrate control of more complex sentence construction, including learned vocabulary, simple idioms and figurative language, as well as the frequent use of standard conventions with assistance.

	
	IH 4.04
	Exhibit the use of helping verbs in past, present, and future tenses.

	
	IH 4.05
	Construct more advanced paragraphs demonstrating main idea and supporting details with assistance.

	
	IH 4.06
	Respond to academic content possibly using graphic organizers, reference materials, and native language support materials with assistance.

	
	IH 4.07
	Express opinions and reactions to a variety of media on familiar topics in simple form with assistance.

	
	A 4.01
	Demonstrate some proficiency in note-taking using a variety of organizational strategies.

	
	A 4.02
	Express complex ideas sequentially using standard conventions and a broad range of new vocabulary, idioms, and figurative language, with consistent tense usage.

	
	A 4.03
	Write multi-paragraph essays using the writing process and reference materials with limited assistance.

	
	A 4.04
	Respond to academic content using advance preparation, graphic organizers, reference materials, and native language support material with limited assistance.

	
	A 4.05
	Write to a variety of audiences using different styles with limited assistance.

	
	S 4.01
	Explore expressive materials by generating a learning log or journal.

	
	S 4.02
	Explore expressive materials by maintaining an annotated list of works that are read or viewed, including personal reactions.

	
	S 4.03
	Analyze informational materials by restating and summarizing information.

	
	S 4.04
	Evaluate a variety of public documents by summarizing the author's purpose, stance, and position clearly, appropriately and logically (e.g., editorials, school policies).

	
	S 4.05
	Refine the problem-solution process by preparing individual or group essays.

	
	S 4.06
	Produce a variety of sentence types with proper conventions.

	
	S 4.07
	Write with appropriate subject/verb agreement, parts of speech, pronouns, and phrases and clauses.

	
	S 4.08
	Extend vocabulary by using context clues, dictionaries, glossaries, or other reference materials.

	
	S 4.09
	Produce final drafts or presentations that demonstrate correct spelling and conventions.


End of Year Comments:  

A visual of the object named on the card is provided for LEP students as needed (depending on English proficiency level).





 For LEP Students, the learning outcomes of this unit are written on the board and the students repeat back to the teacher in their own words what they understand the learning outcomes to be.





	For LEP students, visual prompts can be provided to give students clues to other problems they could use in the chart and possible solutions. For example, a photo of a car emitting heavy exhaust fumes and a catalytic converter fixed to a muffler.





� INCLUDEPICTURE "http://newsimg.bbc.co.uk/media/images/42494000/jpg/_42494199_traffic_fumes203.jpg" \* MERGEFORMATINET ���	          	� HYPERLINK "http://custom.autos.yahoo.com/gallery/photos-car-5846;_ylt=AlcPcOnUx2Dd8hgoPPpL6.wmf8sF?photoid=30384" �� INCLUDEPICTURE "http://us.f2.yahoofs.com/rides/5846/__sm__/1149643940_car.jpg?riCqO0FB1H71No26" \* MERGEFORMATINET ����





 All students, especially LEP students, can use a bubble map (see Handout 1) to list ideas.








�


Picture B


Aerial photo of Mt. Saint Helens after the eruption in 1980.





�


Picture A


Aerial photo of Mt. Saint Helens before the eruption in 1980.








Benefits of GPS Technology





An sample paragraph outline for the directions can be provided for LEP students as a guide to use when writing their directions.  For example:


First, stand up and walk (left, right, straight-ahead) for _____ paces toward the _________.  Next, turn ___________ and walk ahead for _____ paces.  Finally, ___________________________________.





This last idea would particularly benefit LEP students who may need information presented in simplified language. 








Language (ELD) Objective:


- Write observations made during location of an object following a sentence formation guide.


- In pairs, record information on a chart.


- In groups, understand and follow instructions for using GPS units to identify location.





Ask LEP students the following questions. They can provide the answers orally, in pictorial form or using a graphic organizer (spider map – handout #2) depending on English proficiency level: How could you use remote sensing in the future? What technology do scientists still need to invent?





LEP Students can make individual timelines using a list of events that you provide      for them or this can be a done as they go through the website mentioned in the EXPLAIN activity #2.   








Provide LEP students with the following sentence frames to use when making comparisons in the foldable:


Ground truthing is ……………. but remote sensing is ……………..


Remote truthing is ……… but ground truthing is …………….


Both ground truthing and remote sensing are ………………





*Provide visuals of these to demonstrate ideas/assist with vocabulary comprehension for LEP students.





You can provide visuals and names of items for LEP students to match with clues.





You can provide visuals and names of items for LEP students to match with clues.





LEP students should read aloud, discuss and clarify comprehension of this worksheet in pairs before attempting to complete.





Language (ELD) Objective:


- Discuss content area-related questions with a partner.


- Write directions for locating an object using a sentence formation guide.


- In groups, read and gather specified information from written text. 





Provide teacher-made notes or summaries of the pages presented on the website.  Or, have students note 3 important facts from each page of the website.  Then share with others and add to during class discussions.














Have LEP students create a brochure on one of the methods of technology used to study our world.  (Satellite imagery, GIS, GPS, maps, etc.)  The brochure should include a description of the method, the limitations and benefits of the method, specific examples of how scientists have used the method in the world today, and visuals or pictures that will help explain the method. Give LEP students headings for each section of information they need to include.











 LEP students can draw, label and write a few descriptive sentences about remote sensing. Use the following sentence frames: 


Remote sensing is…………  


It is used to……………  


An example of remote sensing is …………….. 
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