SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Eighth Grade Science                            

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  8-3

	The student will demonstrate an understanding of materials that determine the structure of Earth and the processes that have altered this structure. (Earth Science)

	Earth’s Structure and Processes

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-3.9:  Identify and illustrate geologic features of South Carolina and other regions of the world through the use of imagery (including aerial photography and satellite imagery) and topographic maps.


	SC Science Standards Support Guide Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
 “Major U.S Land Areas” (2:30) http://player.discoveryeducation.com/index.cfm?guidAssetId=BA58EABB-C8C2-4081-8CC9-A8BE8E8DDB9A&blnFromSearch=1&productcode=US
“Remote Sensing: Satellites:  Observe the Earth from Above” (3:59) http://player.discoveryeducation.com/index.cfm?guidAssetId=868B619E-F224-4FC7-9CA8-9A0D0198E108
Additional Resources

“The Frenchman Frolic - A Topographic Map Exercise” http://womeninmining.org/activities/Topographic_map_exercise6-27-07.pdf
Topographic Maps Tutorial http://geology.isu.edu/geostac/Field_Exercise/topomaps/topo_profiles.htm
Topographic Maps and Satellite Images http://education.usgs.gov/ 

Topographic maps, satellite images and aerial photographs 

http://www.geology.com
Maps of SC http://www.dnr.sc.gov/geology/DigitalMapping.htm
US Geological Survey (USGS)  http://education.usgs.gov/common/secondary.htm 
The Geologic Society of America http://www.geosociety.org/educate/LessonPlans/i_map.htm 

“How to Make a Topo Map” 

http://spaceplace.jpl.nasa.gov/en/kids/srtm_make1a.shtml
Mapping the Surface of a Planet  http://msip.asu.edu/pages/pdfs/MappingStudentGuidev200.pdf
Reading Satellite Images  http://school.discoveryeducation.com/lessonplans/programs/satelliteimages/

	See Science Module 8-3.9

	From the South Carolina Science Support Document:

One objective of this indicator is to identify features on Earth using aerial photography, satellite images, and topographic maps; therefore, the primary focus of assessment should be to locate this information on the appropriate materials.  

Another objective of this indicator is to illustrate geologic features found on aerial photography, satellite images, and topographic maps; therefore, the primary focus of assessment should also be to give illustrations of these concepts or use illustrations to show understanding of these materials.  However, appropriate assessments should also require students to recall the shape or illustrated property of the geologic feature; identify symbols and colors used on these images or maps; or compare features, details, or contours on one topographic map with another in a different landform region.
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From the South Carolina Science Support Documents:

Indicator 8.3.9:  Identify and illustrate geologic features of South Carolina and other regions of the world through the use of imagery (including aerial photography and satellite imagery) and topographic maps.
Taxonomy levels: 

Remember Factual Knowledge (1.2-A)
Understand Conceptual Knowledge (2.2-B)
Previous/future knowledge: This indicator contains new conceptual material.

It is essential for students to know that geologic features on Earth can be identified and visually modeled through the use of aerial photography, satellite imagery, and topographic maps.

Imagery

· Highflying aircraft and satellites high above Earth use sensors and cameras to gather information about Earth’s landforms and resources.

· Computers create images from the data; scientists identify specific features by the combination of colors and shapes that the feature makes on the satellite image.

Geologic features (for example, mountains, river and tributary flow, lakes, farmland, forests, Carolina bays, or coastal features) can be identified using South Carolina satellite images and aerial photographs, as well as other imagery from regions of the world.

Topographic maps

· These are maps that use symbols to portray the land as if viewed from above.

· They provide information on elevation, relief, and slope of the ground surface, as well as the location of roads, buildings, swamps, and other features, natural and man-made.

· Along with the scale and symbols, the contour lines and the contour interval are critical to understanding the topographic map.

Geologic features can be identified on a topographic map using the contour lines and interval spacing as well as the symbols on the map. Geologic features can also be illustrated the geologic feature with a three-dimensional model or profile based on the topographic data.

It is not essential for students to know how satellite imagery and aerial photographs use the electromagnetic spectrum to capture the information.

Assessment Guidelines:

One objective of this indicator is to identify features on Earth using aerial photography, satellite images, and topographic maps; therefore, the primary focus of assessment should be to locate this information on the appropriate materials. Another objective of this indicator is to illustrate geologic features found on aerial photography, satellite images, and topographic maps; therefore, the primary focus of assessment should also be to give illustrations of these concepts or use illustrations to show understanding of these materials. However, appropriate assessments should also require students to recall the shape or illustrated property of the geologic feature; identify symbols and colors used on these images or maps; or compare features, details, or contours on one topographic map with another in a different landform region.
Teaching Indicator 8-3.9:  Lesson A –“Identifying Geologic Features”
Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Catastrophic Events and FOSS kit Earth History both provide an opportunity for conceptual development of the concepts within the standard.  NOTE:  This lesson does NOT adequately address the entire content included within this standard.  
Misconceptions:

Some incorrect beliefs children often hold include but are not limited to:

· There is no difference in height and elevation.

· North is “up” and south is “down”.

· All rivers flow from north to south.

· The elevation of the area between the contour lines of a topographic map is unknown. 
· Children often have trouble making the connection to real world from simulations or models; be explicit in asking clarifying questions to ensure lifelong misconceptions are not created.

Safety Note(s):

Students should know and practice the procedures for fire, glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.   Students should know and practice safe disposal of materials in a laboratory setting.  
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: (per groups of 2)


· Article “Topographic Map Symbols” (see attached)

· Topographic maps (see “Additional Resources” for sites to download maps)

· Satellite images (see “Additional Resources” for sites to download images)

· Aerial photographs (see “Additional Resources” for sites to download photos)

Focus Question:
How can geologic features be identified on aerial photographs, satellite imagery and topographic maps?
Engage:

1. Watch the SC Streamline segment “Major U.S Land Areas” (2:30) from the video series:  American Geography Close-Ups: Maps, Regions, Resources, and Climate - http://player.discoveryeducation.com/index.cfm?guidAssetId=BA58EABB-C8C2-4081-8CC9-A8BE8E8DDB9A&blnFromSearch=1&productcode=US
2. Have a class discussion about purposes of mapping and what is remembered about previous learning about landforms (SC Indicator 5-3: The student will demonstrate an understanding of features, processes, and changes in Earth’s land and oceans.)  
3. How might those landforms learned be represented in a three-dimensional manner?
4. Read the article “Topographic Map Symbols” by the USGS (see attached).  
5. Dialogue as a class how these symbols might be helpful when deciphering a topographic map.
Explore:
NOTE:  This was adapted from the lesson “THE FRENCHMAN FROLIC – A TOPOGRAPHIC MAP EXERCISE” published online by the Women in Mining and can be downloaded in the original format at: http://womeninmining.org/activities/Topographic_map_exercise6-27-07.pdf 

A topographic map is a two-dimensional representation of a three-dimensional landscape of a specific area. A little study will reveal the meaning of the lines, symbols, and conventions that create this representation.

1. Study the topographic map

2. With a group and your teacher, develop questions about the map. Here are some possible questions to get you started.  

a. What part of the world does this map show?
b. What do the colors of the lines on the map indicate?
i. What features are shown in what colors?
c. What is the scale of this map?
i. In what different ways is scale shown on this map?
ii. What does the scale mean in “real world” distance?

d. What does the magnetic declination symbol at the bottom of the map signify?

i. Why is it important and how could it be useful?

e. What is a contour line?

i. What is the contour interval on this map?
ii. What does contour interval mean?
iii. How can you tell the elevation of any spot on the map?
iv. How can you find out how steep the slopes are on this map?

f. What is a Township? Range? Section?

g. How are these features shown on this map?
h. What is latitude? Longitude?
i. How are these locators shown on this map?
j. Why are there so many different ways to describe location on one map?
i. What are some different ways to construct an accurate three-dimensional scale model of the landscape represented by this map?
k. How would you construct a topographic cross-section across this map, that is, a sideways look at a vertical slice cut through this map?

3. Discuss the questions and possible answers to the questions with the group and the teacher.

4. What might the elevation of the land be between the contour lines?  How can you be sure?

5. How might you identify the same features on a satellite image or aerial photograph?

6. Repeat the same idea of questioning using satellite images and aerial photographs.

Explain: 

Whether it is on paper or on a computer screen, a map is the best tool available to catalog and view the arrangement of things on the Earth's surface.  Maps of various kinds—road maps, political maps, land use maps, maps of the world—serve many different purposes.

One of the most widely used of all maps is the topographic map. The feature that most distinguishes topographic maps from maps of other types is the use of contour lines to portray the shape and elevation of the land. Topographic maps render the three-dimensional ups and downs of the terrain on a two-dimensional surface.

Topographic maps usually portray both natural and manmade features. They show and name works of nature including mountains, valleys, plains, lakes, rivers, and vegetation. They also identify the principal works of man, such as roads, boundaries, transmission lines, and major buildings.

The wide range of information provided by topographic maps make them extremely useful to professional and recreational map users alike. Topographic maps are used for engineering, energy exploration, natural resource conservation, environmental management, public works design, commercial and residential planning, and outdoor activities like hiking, camping, and fishing.
For a tutorial about Topographic maps: http://geology.isu.edu/geostac/Field_Exercise/topomaps/topo_profiles.htm
Extend:

1. Watch the segment “Remote Sensing: Satellites:  Observe the earth from above (3:59) from the video series Earth Science:  Mapping the Earth - http://player.discoveryeducation.com/index.cfm?guidAssetId=868B619E-F224-4FC7-9CA8-9A0D0198E108
2. Pretend you have just moved to South Carolina from another country.  Your best friend from back home is very interested in the geological history of South Carolina.  Write a detailed letter to your friend describing the geologic history of South Carolina and information about the major landforms.  Include drawings, diagrams, or pictures to help your friend have a better understanding of our area.  

Additional Resources:
1. Topographic maps and satellite images downloaded for free: http://education.usgs.gov/ 

2. Topographic maps, satellite images and aerial photographs download for free: Geology and Earth Science – http://www.geology.com
3. Maps of SC downloadable:  http://www.dnr.sc.gov/geology/DigitalMapping.htm
4. US Geological Survey (USGS) – http://education.usgs.gov/common/secondary.htm 

5. The Geologic Society of America - http://www.geosociety.org/educate/LessonPlans/i_map.htm 
Teaching Indicator 8-3.9:  Lesson B –“Creating a Topographic Map”
Instructional Considerations: 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Catastrophic Events and FOSS kit Earth History both provide an opportunity for conceptual development of the concepts within the standard.  NOTE:  This lesson does NOT adequately address the entire content included within this standard.  

Misconceptions:
Some incorrect beliefs children often hold include but are not limited to:

· There is no difference in height and elevation.

· North is “up” and south is “down”.

· All rivers flow from north to south.

· The elevation of the area between the contour lines of a topographic map is unknown. 
· Children often have trouble making the connection to real world from simulations or models; be explicit in asking clarifying questions to ensure lifelong misconceptions are not created.

Safety Note(s):

Students should know and practice the procedures for fire, glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.   Students should know and practice safe disposal of materials in a laboratory setting.  
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: (per groups of 2)


· Topographic maps (see “Additional Resources” for sites to download maps)

· Clay or Play-Doh

· Cardboard

· Dental Floss (about 1 meter)
· Ruler

· Thin White Paper

· Long Pencil

· Toothpicks

Focus Question:
How are topographic maps used to illustrate Earth’s elevation, slope and relief?
Engage:

1. How are topographical maps created?
2. How could you transfer the information from a satellite image or aerial photograph and create a topographic map?

3. Dialogue as a class to generate ideas on how scientists create these topographic maps.

4. Today we are going to “simulate” creating a topographic map.
Explore:
NOTE:  This lesson has been adapted from “How to make a Topo Map” originally published by NASA and can be downloaded in the original format at: 
http://spaceplace.jpl.nasa.gov/en/kids/srtm_make1a.shtml
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1. Put the lump of clay on the cardboard and shape a mountain about 4 inches high. Be sure to make your mountain lop-sided or oddly shaped. The mountain should be flat on the bottom.  Draw an initial picture of your mountain in your notebook.  Be sure to include a side view and a top view.
2. How might you draw the “top view” so you can identify the height and different characteristics?

3. [image: image7.png]


Use the long pencil to poke two holes straight down through the center of the mountain.  Make sure your two holes go all the way through the mountain.  You will need to use these holes to line up the slices so you have the same orientation on the paper as the original mountain you created.
4. Use the ruler to measure 1 inch or 2.5 cm from the top of the mountain and make an indention with the pencil.  Make two more dent marks [image: image8.png]


lower down on the mountain 1 inch apart.  You should have 3 marks to divide your mountain into 4 slices with the same thickness.

5. Stretch the dental floss until it is tight by wrapping the ends around your fingers.  Use the dental floss to slice through the mountain at the mark at the top.  Be sure to [image: image9.png]


hold the floss horizontal as you cut the mountain. 
6. Remove the clay slice and place it on the paper.  Use your pencil to trace around it.  Push the pencil through one of the holes in the clay and make a dot on the paper.  Do the same thing with the other hole.  Take the slice off of the paper.  You will need to use it later.
7. How does this drawing compare to the mountain you originally created?  How is it different?  Record your thoughts in your notebooks.

8. Cut another slice at your next mark down from the top.  Lay the second slice over the tracing of the first one, being careful to line up the holes in the second slice over the dots on the paper.  To line up the holes, poke the two tooth picks through holes in the slice and line them up with the dots on the paper.  Carefully trace around the section slice. Your tracing will form a circle outside the tracing of the first slice. (If you have extensions on your mountain, the second circle could cross into the area of the first circle).

9. How is your drawing now compared to the original mountain you created?  How is it different?  Record your thoughts in your notebooks.

10. Cut another slice at the next mark down. Line up the holes with the dots and trace it like you did before. Place the bottom slice on the paper, line up the holes and trace it. Stack the slices back up in order on the cardboard.  Be sure the holes line up.
11. [image: image10.png]W



Restack the slices of your mountain so you can compare the original to the topographical map you just created.
12. How is your drawing now compared to the original mountain you created?  How is it different?  Record your thoughts in your notebooks. 
13. How does this drawing compare to the topographic maps you studied in the earlier lesson?

14. Why are some of the traced lines closer together than others?
15. What kind of slope gives you lines that are close together?
16. What kind of slope gives lines that are far apart? 
17. On your topographic map, where are the steepest slopes?
18. Where on your topographic map would be the best place to go hiking?
19. How are topographic maps used to illustrate Earth’s elevation, slope and relief?

20. Be sure to discuss with the students how this simulation of creating a topographic map is similar but not exactly the same as how the actual maps are created.  Children often have a difficult time making connections between models and reality.  We don’t want the misconception to be created that topographic maps are made by scientists really slicing up the Earth.
Explain: 
A topographic map, or "topo map," is a way to show mountains and valleys on a flat piece of paper. Topographical maps are handy and necessary for many uses, including building roads and hiking trails in the mountains. The map shows where the hills and valleys are and how steep they are.  Although we created our topographical map using a clay model, scientists can now use satellites and aerial photographs to “see” the topography of the land they are studying and creating maps for. 
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Extend:

1. Mapping the surface of a planet:  (NASA activity) http://msip.asu.edu/pages/pdfs/MappingStudentGuidev200.pdf
2. Students are assigned the task of mapping their house.  Students should devise a scale, create a key, and include as many areas as possible on the map.  A simple scale might be 3 squares equal 1 m.  (If it is not possible for the student to map the entire house they may map just their room instead including the location and size of objects such as their dresser and bed.)

3. Reading Satellite Images - http://school.discoveryeducation.com/lessonplans/programs/satelliteimages/
Additional Resources:

1. Topographic maps downloaded for free: http://education.usgs.gov/ 

2. Maps of SC downloadable:  http://www.dnr.sc.gov/geology/DigitalMapping.htm
3. US Geological Survey (USGS) – http://education.usgs.gov/common/secondary.htm 

4. The Geologic Society of America - http://www.geosociety.org/educate/LessonPlans/i_map.htm 

5. Geology and Earth Science – http://www.geology.com
NOTE:  This article can be downloaded in its original format at: http://egsc.usgs.gov/isb/pubs/booklets/symbols/#2 OR http://edc2.usgs.gov/pubslists/booklets/symbols/topomapsymbols.pdf 

Topographic Map Symbols

	What is a Topographic Map?
A map is a representation of the Earth, or part of it. The distinctive characteristic of a topographic map is that the shape of the Earth's surface is shown by contour lines. Contours are imaginary lines that join points of equal elevation on the surface of the land above or below a reference surface, such as mean sea level. Contours make it possible to measure the height of mountains, depths of the ocean bottom, and steepness of slopes.

A topographic map shows more than contours. The map includes symbols that represent such features as streets, buildings, streams, and vegetation. These symbols are constantly refined to better relate to the features they represent, improve the appearance or readability of the map, or reduce production cost.

Consequently, within the same series, maps may have slightly different symbols for the same feature. Examples of symbols that have changed include built-up areas, roads, intermittent drainage, and some lettering styles. On one type of large-scale topographic map, called provisional, some symbols and lettering are hand-drawn.
	


Reading Topographic Maps
Interpreting the colored lines, areas, and other symbols is the first step in using topographic maps. Features are shown as points, lines, or areas, depending on their size and extent. For example, individual houses may be shown as small black squares. For larger buildings, the actual shapes are mapped. In densely built-up areas, most individual buildings are omitted and an area tint is shown. On some maps, post offices, churches, city halls, and other landmark buildings are shown within the tinted area.

The first features usually noticed on a topographic map are the area features, such as vegetation (green), water (blue), and densely built-up areas (gray or red).

Many features are shown by lines that may be straight, curved, solid, dashed, dotted, or in any combination. The colors of the lines usually indicate similar classes of information: topographic contours (brown); lakes, streams, irrigation ditches, and other hydrographic features (blue); land grids and important roads (red); and other roads and trails, railroads, boundaries, and other cultural features (black). At one time, purple was used as a revision color to show all feature changes. Currently, purple is not used in our revision program, but purple features are still present on many existing maps.

Various point symbols are used to depict features such as buildings, campgrounds, springs, water tanks, mines, survey control points, and wells. Names of places and features are shown in a color corresponding to the type of feature. Many features are identified by labels, such as "Substation" or "Golf Course."

Topographic contours are shown in brown by lines of different widths. Each contour is a line of equal elevation; therefore, contours never cross. They show the general shape of the terrain. To help the user determine elevations, index contours are wider. Elevation values are printed in several places along these lines. The narrower intermediate and supplementary contours found between the index contours help to show more details of the land surface shape. Contours that are very close together represent steep slopes. Widely spaced contours or an absence of contours means that the ground slope is relatively level. The elevation difference between adjacent contour lines, called the contour interval, is selected to best show the general shape of the terrain. A map of a relatively flat area may have a contour interval of 10 feet or less. Maps in mountainous areas may have contour intervals of 100 feet or more. The contour interval is printed in the margin of each U.S. Geological Survey (USGS) map.

Bathymetric contours are shown in blue or black, depending on their location. They show the shape and slope of the ocean bottom surface. The bathymetric contour interval may vary on each map and is explained in the map margin.
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Standard 8-3: The student will demonstrate an understanding of materials that determine the structure of Earth and the processes that have altered this structure. (Earth Science)





Indicator 8-3.9: Identify and illustrate geologic features of South Carolina and other regions of the world through the use of imagery (including aerial photography and satellite imagery) and topographic maps.





Other indicators addressed:  





Indicator 8-1.7: Use appropriate safety procedures when conducting investigations.
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