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                                                                                                          5th Grade Science: Unit 6 Earth and the Atmosphere

Comprehensive Curriculum

Assessment Documentation and Concept Correlation

Unit 6:  Earth and the Atmosphere
Time Frame:  4 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding) 
· Structures of the earth (lithosphere, hydrosphere, and atmosphere) change in scale and over time as a result of the cycle of geological processes happening on the earth.

· Unique components and interactions of the structures of the earth (lithosphere, hydrosphere and atmosphere) make life sustainable. 


	Guiding Questions
	Activities

Essential Activities are denoted with an asterisk
	GLEs
	Documented GLEs

Documentation 

GLE Bloom’s level
GLEs
Date and method of Assessment
Identify organic and inorganic matter in soil samples with the aid of a hand lens or microscope (ESS-M-A4)  (Analysis)
ESS 30
Identify common rocks and minerals and explain their uses and economic significance (ESS-M-A5) (Application)
ESS 31
Demonstrate the results of constructive and destructive forces using models or  illustrations (ESS-M-A7) (Synthesis)
ESS 32
Identify the processes that prevent or cause erosion (ESS-M-A7)(Comprehension)
ESS 33
Identify the components of the hydrosphere (ESS-M-A11) (Comprehension)
ESS 34
 Identify the atmosphere as a mixture of gases, water vapor, and particulate matter  (ESS-M-A11) (Comprehension)
ESS 35
Estimate the range of time over which natural events occur (e.g., lightning in  seconds, mountain formation over millions of years) (ESS-M-B3) (Comprehension)
 ESS 38
Describe the characteristics of the inner and outer planets (ESS-M-C2) (Comprehension)
ESS 43
Select and use appropriate equipment, technology, tools, and metric system units of measurement to make observations. (SI-M-A3) (Comprehension)
SI 6
Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Comprehension)
SI 7
Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, diagrams, scatter plots, symbols). (SI-M-A4) (Application)
SI 11
Identify patterns in data to explain natural events. (SI-M-A4) (Analysis)
SI 13

Develop models to illustrate or explain conclusions reached through investigation. (SI-M-A5) (Synthesis)
SI 14

Identify and explain the limitations of models used to represent the natural world. (SI-M-A5) (Comprehension)
SI 15

Use evidence to make inferences and predict trends. (SI-M-A5) (Analysis)
SI 16

Identify faulty reasoning and statements that misinterpret or are not supported by the evidence. (SI-M-A6) (Analysis)
SI 18

Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)
SI 19

Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)

SI 22

Use relevant safety procedures and equipment to conduct scientific investigations. (SI-M-A8) (Comprehension)
SI 23
Evaluate models, identify problems in design, and make recommendations for improvement (SI-M-B4) (Evaluation)
SI 33

Reflections:  


	Concept 1:   Components of the Lithosphere
46. Can students describe the processes they would use to identify the materials contained in the soil?
47. Can students identify and demonstrate some ways to classify rocks and minerals of Earth?
48. Can students describe some common uses of rocks and minerals?
49. Can students explain the economic value of common rocks and minerals?
	*Activity 46:  Soil 
GQ 46            


	ESS  30
SI  6, 7, 10, 22, 23, 29 

	

	
	*Activity 47: Rocks and Minerals   

GQ 47, 48, 49            


	ESS 31
SI  3, 7, 11, 21, 22, 23

	

	
	Activity 48: Gifts From the Earth:  How Rocks and Minerals Are Used by People 
GQ 48, 49              

	ESS 31

SI  3, 19, 22, 39

	

	
	*Activity 49:  Weathering and Fossil Preservation  

 GQ 47    


	ESS 38
SI  7, 15, 16, 19, 22, 33
	

	Concept 2:   Changes in the Lithosphere 
50. Can students use a stream table      representing the land to model destructive and constructive forces?
51. Can students explain how the forces of wind, ice, and water create erosion and model each type of erosion?
52. Can students explain when erosion could be a beneficial event?

53.  Can students describe the ways the water cycle affects the landform?

54. Can students identify evidence that natural events have happened on Earth for a long period of time? 


	*Activity 50:  Landform Changes: Good or Bad? 

GQ 50, 51, 52, 53, 54            
	ESS   32, 33, 38
SI  7, 13, 14, 15, 19, 22, 23, 33

	

	
	*Activity 51:  Types of Erosion 

GQ 51, 52, 53, 54

	ESS 32, 33, 38
SI 4, 7, 15, 22, 23 
	

	
	Activity 52:  The Evidence Speaks for Itself: Finding Examples of Weathering and Erosion From Long Ago 

GQ 52, 53, 54              

	ESS  32, 33, 38
SI  3, 16, 18, 22
	

	
	Activity 53: Modeling Destructive and Constructive Forces in Nature
GQ 51, 52, 53, 54            

	ESS  32, 38
SI 1, 4, 7, 10, 12, 14, 15, 22, 25
	

	Concept 3:   Atmosphere and Hydrosphere

55. Can students explain how the atmosphere and the hydrosphere differ?
56. Can students communicate the differences in atmospheric components of inner and outer planets when compared to Earth?
57. Can students generalize that the components of Earth’s atmosphere make it uniquely able to support life as we know it?

	Activity 54: Water, Water Everywhere, But How Much to Drink? 

GQ 55  

	ESS  34
SI  16, 22
	

	
	*Activity 55:  Atmosphere and Hydrosphere 
GQ 55           


	ESS  34, 35

SI 3, 11, 19
	

	
	*Activity 56: Atmospheric Comparisons

GQ 56, 57

	ESS 35, 43

SI 3, 11, 16, 19 

 
	


Unit 6 Concept 1:  Components of Lithosphere

GLEs

*Bolded GLEs are assessed in this unit

ESS 30 Identify organic and inorganic matter in soil samples with the aid of a hand lens or  

 microscope (ESS-M-A4)  (Analysis)
ESS 31 Identify common rocks and minerals and explain their uses and economic 
 significance (ESS-M-A5) (Application)
ESS 38 Estimate the range of time over which natural events occur (e.g., lightning in 
 seconds, mountain formation over millions of years) (ESS-M-B3) (Comprehension)
SI 3
 Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 6
 Select and use appropriate equipment, technology, tools, and metric system units of 

 measurement to make observations (SI-M-A3) (Comprehension)
SI 7
 Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Comprehension)
SI 10
Identify the difference between description and explananation. (SI-M-A4) (Comprehension)
SI 11
 Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, diagrams, scatter plots,  symbols) (SI-M-A4) (Application)

SI 15
 Identify and explain the limitations of models used to represent the natural world 
 (SI-M-A5) (Comprehension)
SI 16    Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)
SI 19
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)

SI 21
 Distinguish between observations and inferences (SI-M-A7) (Analysis)
SI 22
 Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)

SI 23
 Use relevant safety procedures and equipment to conduct scientific investigations  

 (SI-M-A8) (Comprehension)
SI 29
 Explain how technology can expand the senses and contribute to the increase and/or  

 modification of scientific knowledge (SI-M-B3) (Comprehension)
SI 33 
 Evaluate models, identify problems in design, and make recommendations for 

 improvement (SI-M-B4) (Evaluation)

SI 39
 Identify areas in which technology has changed human lives (e.g., transportation, 


 communication, geographic information systems, DNA fingerprinting) (SI-M-B7) (Comprehension)

	Purpose/Guiding Questions:

· Describe the processes they would use to identify the materials contained in the soil.

· Identify and demonstrate some ways to classify rocks and minerals of Earth.

· Describe some common uses of rocks and minerals.

· Explain the economic value of common rocks and minerals.
	Vocabulary:

· Mineral

· Streak

· Luster

· Hardness

· Rock

· Igneous rock

· Sedimentary rock

· Metamorphic rock

· Rock cycle

· Organic 

· Inorganic

	Key Concepts:

· Identify organic and inorganic matter in soil samples.
· Identify common rocks and minerals and explain their economic significance.

· Recognize the amount of time it takes for natural events to occur (within seconds, over millions of years).

Activity Specific Assessments:

	Resources:

· Textbook pgs. C32-59

· Tohman, Marvin. Hands-on Earth Science Activities for Grades K-8. Parker Publishing.

· Van Cleave, Janice. Earth Science for Every Kid.  

· Rocky, the Rock Hound. Available online at http://www.fi.edu/fellows/payton/rocks/
· NSW Minerals Council: The Uses of Rocks and Minerals Available online at http://www.nswmin.com.au/minerals/az-minerals.shtml
· Mining Resources by State available through the Mine Safety and Health Administration, available online at: http://www.msha.gov/KIDS/MRHP.HTM
· Free Rock Cycle Brainpop Video on www.yahooligans.com
· Rocks and Minerals, Discovery Channel Science Collection CD-ROM.


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 46:  Soil (SI GLEs:  6, 7, 10, 22, 23, 29; ESS GLE:  30) 

Materials List:  soil samples from three different areas, liter-sized jars or containers, 250 mL graduated cylinder, stocking, 2 liter plastic bottle, scissors (to cut the 2L bottle), container to capture water, disposable gloves, toothpicks, hand lenses, insect viewers, white poster board, paper towels, snack-sized plastic bags, tweezers, toothpicks,  plastic tray, Soil Savvy BLM, science learning logs, flex cam (if available), scope-on-a-rope, student microscope and/or a stereo microscope
Safety Note: Remind students of safety procedures for handling soil or have them refer to the safety posters they created in Unit 1 and determine safety procedures they should follow.

In this lesson, students will observe and identify the organic and inorganic components of soil. Introduce students to the lesson by showing them liter-sized jars of different types of soil. (Try to include soil from at least three different areas that show distinctive color differences.) Ask students to look at the samples and describe similarities and differences based on sight only and then to hypothesize what makes the soil different colors. Ask students if they can identify the components of soil, and which ones are responsible for the different colors of the soils. 

To assess prior knowledge and prepare students for this unit, provide students with the Soil Savvy BLM anticipation guide (view literacy strategy descriptions). Anticipation guides present students with statements that can be answered “yes/no,” “agree/disagree,” or “true/false” and are written in such a way that will grab students’ attention, challenge preconceived and naïve notions, or arouse curiosity. More importantly, since they are given before students are provided with information, they are useful in assessing prior knowledge and misconceptions about the topic about to be studied. Ask students to look at each statement using the required response option. After individual students initially respond to the statements, have them find a partner and share their responses. Gather responses from students. Tell students that as they view the soil samples in this activity, they should try to determine whether their initials responses to each statement are supported by their observations or if they need to be changed. 

Provide each group of students with snack-size plastic bag samples of soil from a number of different areas, a plastic tray or white piece of poster board, tweezers, toothpicks, a hand lens, insect viewer, and disposable gloves.  Tell students to pour one sample of soil at a time onto the tray to observe.  Students should use the tweezers or toothpicks, hand lens, and insect viewers to determine items in each soil sample. Introduce the terms organic and inorganic to students and explain what they mean. Organic materials can include twigs, leaf litter, plant roots, fungi, and bacteria, insects and other macro-invertebrates, excrement from these organisms, feathers, animal bones and/or shells. Inorganic materials can include trash items from humans such as plastic, glass, or aluminum as well as minerals such as rocks, silt, gravel, clay, or sand. (Students should be made aware that minerals and organic materials are actual components of soil; whereas, trash items are often found in soil, but are not actual components.)

Students should then sort the materials into two categories—organic and inorganic materials—and create a chart in their science learning logs (view literacy strategy descriptions) to record their observations. Science learning logs are journals created and used by students to record written and visual observations, make predictions, record new understandings, explain science processes, pose and solve problems, and reflect on what has been learned.   Students should then take a closer look at the inorganic materials and further classify these materials into groups that share similar properties. Repeat the classification process with organic materials. 

Have students observe soil samples under a flex cam, scope-on-a-rope student microscope, or stereomicroscope, if available, to identify smaller, less noticeable materials. Students should identify objects that were not visible when viewed with the naked eye or the hand lens, but visible with the microscopes. Have students compare what they are able to see with their eyes, a hand lens, and a microscope and explain how this technology can expand the senses, and contribute to the increase and/or modification of scientific knowledge.  Students should be able to describe what an inorganic soil and an organic soil look like and then explain why they are classified differently. Students should be able to determine the difference between description and explanation when talking about scientific investigations. When they describe the components of the soil, they are using one process skill, and when they use their description to explain the difference between organic and inorganic soils, they are using a different process skill. All observations should be recorded in their science learning logs. 

To demonstrate the components of water and air in soil, fill one container with 200 ml of dry soil.   Have students gather around and watch closely as you pour 150 ml water into the container, on top of the soil. Students should notice bubbling coming up through the soil, indicating that air is being replaced with the water. Next, prepare a filter by cutting the top and bottom from a 2 liter plastic bottle, and securely taping part of a stocking to the bottom to allow the water to pass through. Add 250 mL of soil to the bottle and slowly pour 250 ml water through the soil. Capture the water below in a container and measure its amount. Compare this amount to what was poured through the soil. Students should notice that some of the water was retained in the soil. Explain to students that the water that is in the soil adheres to the surface area of the earth materials and is used by organisms living in the soil, such as small insects and plants.

After comparing various soil samples, students should revisit the anticipation guide to correct any initial responses and provide information to support or refute each statement.
*Activity 47:  Rocks and Minerals (SI GLEs: 3, 7, 11, 21, 22, 23; ESS GLE:  31)

Note:  The teacher may have to conduct a mini-lesson on the rock cycle (http://www.cotf.edu/ete/modules/msese/earthsysflr/rock.html) prior to conducting this activity (textbook pp. C50-53).  See reading mini-lesson on page C43.  Also refer to the following website:  http://www.geocities.com/RainForest/Canopy/1080/
Materials List: (for each group of 3-4 students) unglazed white tile; iron nail; sample of quartz mineral; penny; sample minerals to test; samples of igneous, sedimentary, and metamorphic rocks; magnet; safety goggles; vinegar; eyedropper; paper towel piece of white paper; science learning logs; Mineral Identification Chart BLM; several rock and mineral identification books; trade book: Dave’s Down-to-Earth Rock Shop by Stuart J. Murphy

Safety Note: Have students identify safety procedures for handling sharp objects and chemicals such as acids, using the safety posters created at the beginning of the school year. 

In this activity, students will investigate the characteristics of a mineral using some of the techniques that are actually used by scientists. Provide students with a penny, nail, unglazed white tile, magnet, piece of white paper, and Mineral Identification Chart BLM.

Distribute samples of igneous, metamorphic, and sedimentary rocks from a rock kit or a collection to the group. The teacher should know the classification of each rock as the accuracy of groupings will need to be checked later.  Using this collection of rocks, have the students classify them, using properties they choose. After they finish, ask what property they used to sort the rocks. Have them sort them using another property. Once students have had practice grouping rocks according to various “non-scientific” properties, introduce the scientific categories of igneous, metamorphic, and sedimentary rocks by having students read about them in their textbook or a trade book such as Dave’s Down-to-Earth Rock Shop by Stuart J. Murphy. Then, help students regroup the rocks into these categories, using a dichotomous key such as the one found on The Rock Identification Key’s website located at http://www.rockhounds.com/rockshop/rockkey/ or the Sourcebook for Teaching Science Dichotomous Key, located at http://www.csun.edu/~vceed002/geoscience/geology/key/dichotomous_key.html.  Direct students to carefully examine each group of rocks and describe observations that make each group different from the other two (e.g., size and/or presence of crystals, difficulty in separating grains of the rock, presence of fossils, etc.) Using a rock and mineral book, students should identify each rock sample and read about its particular properties. 

Stress to students that there is no start or end to the rock cycle; rather, rocks are continually being changed through the forces of nature. If the students are unfamiliar with the rock cycle, give them time to research the three types of rocks and to discover how they are formed, where they are found, and what factors affect the rock cycle. There are many web sites that show the rock cycle such as http://www.cotf.edu/ete/modules/msese/earthsysflr/rock.html or http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/earth_materials_structure/rock_cycle.html, as well as books, videos, and CDs. 

Rocks are made of minerals. Minerals have physical properties and chemical compositions that either are fixed or vary within a limited range. A rock is often an aggregate of minerals. Minerals can be identified by specific properties such as streak color, hardness, reaction to weak acids, magnetic properties, and ability to conduct electricity.  Minerals are scaled in hardness in a range of 1 to 10, with 1 being soft and 10 being hard. A common method of determining hardness is the “scratch test.”  Fingernails have a hardness of 2.5, so if a mineral will scratch the fingernail, the mineral has a hardness that is greater than 2.5. If the fingernail can scratch the mineral, the mineral has a hardness that is less than 2.5. A penny has a hardness of 3, so if a mineral scratches the penny, it has a hardness that is greater than 3. A nail that does not scratch a mineral indicates the mineral is harder than 5.5. 

Provide students with a set of minerals representative of the MOHS hardness scale. The MOHS hardness scale is used by scientists to determine the hardness of minerals in relationship to other common available minerals.  It is based on a hardness scale of 1 to 10, with 1 being the softest (talc) and 10 being the hardest (diamond). A mineral’s “hardness” is the ability of one mineral to be scratched by or to scratch another mineral. Have students scratch all of the minerals with the fingernail and record the results. Next, have students attempt to scratch each mineral with a penny and a nail. Have students use each mineral to try and scratch the penny and other minerals. Provide each student with a piece of quartz, if possible, to use on the minerals. Its hardness is 7. Once students have performed the scratch test with all objects, they should use a magnifying lens to check for scratches. Results should be recorded on the Mineral Identification Chart BLM, along with a physical description of each mineral.

Have students perform the streak test to determine each mineral’s true color. Students should rub the mineral against an unglazed ceramic tile. The streak left on the tile is the rock’s true color. If there is no streak, the mineral is harder than the tile. Record the results of the streak test on the Mineral Identification Chart BLM. 

To determine the presence of carbonates in a mineral, perform the acid test on each mineral. Have students identify the safety procedures for handling acids in a lab activity and explain their importance. (Students should use safety goggles and wear disposable gloves when handling acids.) Scrape the surface of the mineral with a nail and then with an eyedropper, apply two or three drops of acetic acid (vinegar) on each sample, In the presence of carbonates, the acid will fizz.  Record results on the Mineral Identification Chart BLM. 

Use a magnet to test the magnetic property of each mineral and record the results on the Mineral Identification Chart BLM.  

Provide students with a sample of a mineral that they have not previously tested and instruct them to examine the mineral and record the color and smell. Then, direct students to test it for hardness, magnetism, color streak, and reaction to vinegar. Students should record the results of testing on their Mineral Identification Chart BLM in the section labeled “Identification of Unknown Mineral”.  

Encourage students to read books or search the Internet to find accurate information about the different properties of their mineral, then sketch and describe all its properties in their science learning logs (view literacy strategy descriptions).   Students should explain the difference between the observations they made and the inferences they could draw based on these observations.  Students should be able to identify the mineral based on the observations that were made and the information from their research.
Activity 48:  Gifts from the Earth: How Rocks and Minerals are used by People

(SI GLEs:  3, 19, 22, 39; ESS GLE: 31)

Materials List:  Gifts From the Earth BLM, access to Internet and\or library resources, materials for creating individual displays or one group poster display

Ask students to brainstorm (view literacy strategy descriptions) some ways people use rocks and minerals. Brainstorming helps to activate what students already know about a topic. In the brainstorming session, include the use of rocks and minerals for building, medicine, food products, makeup, fertilizers, jewelry, road construction, photography, etc. (The Mineral Information Institute provides free materials about everyday minerals and can be accessed at http://www.mii.org/.)  Record the students’ responses on the board. Encourage students to identify each rock and its uses when brainstorming. Then have students name specific rocks and minerals found in Louisiana and their economic uses (salt, sulfur, gypsum, coal, agate, etc.). Once again, these should be listed on the board. Allow students to select a common rock or mineral of Louisiana to research.  Have each student identify and record information about rock or mineral such as locations where the object has been found, common uses of the rock/mineral, unusual uses of the rock/mineral, past and present technologies used to mine the object, and any other important information, using the Gifts from the Earth BLM.  A map showing the parishes that mine these rocks and minerals can be found at http://minerals.usgs.gov/minerals/pubs/state/2002/lastmyb02.pdf.  Accompanying the map is information about the quantity and value of the minerals that are mined. 

Students should explain how these minerals/rocks have changed human lives. Have students use pictures from the Internet to prepare a visual display of the mineral/rock and examples of common uses. Individual visual displays can be created, or students can combine their pictures into a large poster titled “Gifts from the Earth.” Students should report what they have learned in class.
Activity 49:  Weathering and Fossil Preservation (SI GLEs: 7, 15, 16, 19, 22, 33; ESS GLE:  38)

Materials List: samples of trace, mold, and cast fossils; for each group: 3 disposable cups, clay, 3 sugar cubes, water, stirrer or spoon

Students should recall from Activities 2 and 3 the difference between sedimentary, igneous, and metamorphic rocks. Ask students what types of rocks usually contain fossils (sedimentary rocks). How are sedimentary rocks formed? (Sediments removed by weathering from parent rocks are cemented together by pressure.) How are fossils preserved in sedimentary rock? (The organism dies and falls to the bottom of a water body or on land. Sediments being carried by wind or water are deposited on top of the dead organism and cover it. Over time, more and more sediments are deposited above the previous layers, compressing them. When this happens, the hard part of the organism remains to be fossilized and the soft part decomposes. Fossils in sedimentary layers are protected from the weathering processes and agents of erosion.)

Show students samples of different types of fossils (mold, cast, and trace fossils). Have students discuss how fossils are formed, and then generate questions they would like to have answered about fossil formation. Tell students that they are going to perform an investigation to model how fossils in sedimentary rocks can be eroded and how they are sometimes preserved. 

Provide each group with disposable cups, two balls of clay (approximately three centimeters in diameter), three sugar cubes, plastic spoons, and water. Working in pairs, instruct students to wrap a piece of clay tightly around one of the sugar cubes so that one half of it is covered with the clay. Next, wrap clay entirely around the second sugar cube and seal it tightly. The third sugar cube is not wrapped. Place all three sugar cubes into the cup filled with water. The sugar cubes represent an organism that has died and the clay represents sediments that surround it and turn it into rock. Stir the cubes in water (a simulation of water erosion) until the bare sugar cube is dissolved. Remove the other cubes from the water and examine the remains.

In science learning logs (view literacy strategy descriptions), have students record their findings about the conditions of the three sugar cubes, including both illustrations and written observations. Which organism (sugar cube) is better protected from weathering? Have students make inferences and comparisons as to how weathering and erosion affect the formation and destruction of fossils. (Organisms that are completely covered by sediments are better preserved than organisms that are exposed to the elements of weathering. Organisms that are exposed to the elements that cause weathering are destroyed, i.e., the sugar cube that completely dissolved. The fossil that was protected from the elements, i.e., the sugar cube covered with clay representing a fossil that is buried deep enough to avoid weathering, was preserved.) Have students estimate how long it takes for a fossils and sedimentary rock to form and how long it takes for weathering and erosion to expose it. (Fossils are formed over millions of years and weathering and erosion can expose them gradually over thousands of years or very suddenly, depending on movement events or severe storms. A recent example of sudden exposure occurred in Texas at Canyon Lake Gorge, when a torrent of water from an overflowing lake sliced open the in 2002, exposing rock formations, fossils and even dinosaur footprints in just three days. Often when a storm reveals a fossil it is the last step in a process that has taken place over time.)
Student partners should judge the value of this investigation that is demonstrating weathering and fossil preservation. They should consider the following: What changes would improve this investigation? How is this example a good model of a fossil? How is it not a good model? What are the limitations of such a model?
Unit 6 Concept 2:  Changes in the Lithosphere

GLEs

*Bolded GLEs are assessed in this unit

ESS 32 Demonstrate the results of constructive and destructive forces using models or             
 illustrations (ESS-M-A7) (Synthesis)
ESS 33 Identify the processes that prevent or cause erosion (ESS-M-A7) (Comprehension)
ESS 38 Estimate the range of time over which natural events occur (e.g., lightning in 
 seconds, mountain formation over millions of years) (ESS-M-B3) (Comprehension)
SI 1      Generate testable questions about objects, organisms, and events that can be 
answered through scientific investigation (SI-M-A1) (Application)

SI 3 
 Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 4 
 Design, predict outcomes, and conduct experiments to answer guiding questions 
 (SI-M-A2) (Synthesis)
SI 7 
 Record observations using methods that complement investigations (e.g., journals, 

 tables,  charts) (SI-M-A3) (Comprehension)

SI 10 
 Identify the difference between description and explanation (SI-M-A4) (Comprehension)
SI 12     Use data and information gathered to develop an explanation of experimental results 
 (SI-M-A4) (Analysis)
SI 13  
 Identify patterns in data to explain natural events (SI-M-A4) (Analysis)

SI 14 
 Develop models to illustrate or explain conclusions reached through investigation 

 (SI-M-A5) (Synthesis)

SI 15 
 Identify and explain the limitations of models used to represent the natural world 

 (SI-M-A5) (Comprehension)

SI 16 
 Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)

SI 18 
 Identify faulty reasoning and statements that misinterpret or are not supported by the evidence (SI-M-A6) (Analysis)

SI 19 
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts,  

             spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)
SI 22 
 Use evidence and observations to explain and communicate the results of investigations  (SI-M-A7) (Comprehension)

SI 23 
 Use relevant safety procedures and equipment to conduct scientific investigations  

 (SI-M-A8) (Comprehension)

SI 25 
 Compare and critique scientific investigations (SI-M-B1) (Evaluation)
SI 33 
 Evaluate models, identify problems in design, and make recommendations for 
 improvement (SI-M-B4) (Evaluation)
	Purpose/Guiding Questions:

· Use a stream table representing the land to model destructive and constructive forces.

· Explain how the forces of wind, ice, and water create erosion and model each type of erosion.

· Explain when erosion could be a beneficial event.

· Identify evidence that natural events have happened on Earth for a long period of time.
	Vocabulary:

· Landforms

· Weathering

· Erosion

· Deposition

· Mass movement

· Crust

· Mantle

· Core

· Plate

· Magma

· Volcano

· Earthquake

· Fault

· Continental drift 

· Pangea

· Fossil

· Delta

· Alluvial fan

	Key Concepts:

· Identify the processes that prevent or cause erosion.
· Recognize the amount of time it takes for natural events to occur (within seconds, over millions of years).

Activity Specific Assessments:


	Resources:

· Textbook pgs. C4-21
· Volcano World. Available online at http://volcano.und.nodak.edu/
· Erosional Landforms: Includes pictures of landforms that were created due to erosional activity. Available online at the following website: http://www.smate.wwu.edu/teched/geology/Erosion.html    

· Earthquakes and Volcanic Eruptions: A list of all known major Holocene eruptions can be obtained by visiting the Global Volcanism Program at the following website: http://www.volcano.si.edu/gvp/world/largeeruptions.cfm
· Biesel, Sara C. The Secrets Of Vesuvius

· Farndon, John. How the Earth Works.
· Knick, Clifford. Incredible Earth

· Tohman, Marvin. Hands-on Earth Science Activities for Grades K-8. Parker Publishing.

· Van Cleave, Janice. Earth Science for Every Kid.


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 50:  Landform Changes: Good or Bad? (SI GLEs: 7, 13, 14, 15, 19, 22, 23, 33; ESS GLEs: 32, 33, 38)

Note:  If time or material constraints do not permit this activity, Activity 52 may be substituted.


Materials List:  pictures of landforms caused by weathering and erosion, stream table or large pan with hole drilled in one end, duct tape, soil, sand, and clay, metric ruler, bucket or large tub to collect water, blocks, ½ liter container, drinking straw, clay, sturdy piece of cardboard or flat piece of plywood, plant tray (can be used as the stream table), ring stand (for the water container), science learning logs
Safety Note: Review safety procedures for working with water and have students identify the safety posters created in Unit 1 that illustrate working with water. 

Introduce the term lithosphere to students and explain that the lithosphere is the solid outer part of Earth consisting of the crust and upper mantle. Show students a diagram of the parts of Earth by using a poster or picture from a website such as http://mediatheek.thinkquest.nl/~ll125/en/fullstruct.htm. 
Ask students to name some landforms that are part of the lithosphere (mountains, volcanoes, hills, valleys, rivers, cliffs, beaches, deserts, etc.) and some natural events that can change the lithosphere (weathering, erosion, deposition from wind, water, and glacier ice flows). Explain to students that different forces act on the land, breaking down and moving loose bits of weathered rocks and soil great distances. These forces include wind, water, gravity, and ice. Many of the landforms we see such as the Grand Canyon, Table Top Mesa, U-shaped valleys, Rainbow Arch, and others are the result of these forces. 

Show students several pictures of landforms that were created by a form of weathering and erosion. Ask students to explain how wind, water, or ice could have created each landform. Tape each picture to the board and record ideas underneath. Do not correct misconceptions at this point. Remind students how ice, wind, and water can break rocks into smaller fragments, or provide them with activities to demonstrate chemical and physical weathering. Note:  DLESE is a website that offers many different types of activities, videos, lesson plans, case studies, and other teaching materials on science topics and can be accessed at http://www.dlese.org/library/index.jsp.

In this activity, students will model the effects of water-created erosion using a stream table or similar container, and determine what landform(s) is/are created as a result. They will also determine if the effects of erosion are always negative. 

Working in cooperative groups, students will construct a landform model in a stream table.  (If stream tables are not available, a large aluminum pan or plant tray in which a hole has been drilled at one end to drain water works well. Place a piece of duct tape over the hole until the investigation begins.) 

Place a mixture of 200 ml of sand, 200 ml of soil, and 100 ml of clay in the stream table. Place a mark 20 cm from the end opposite the hole. Lay a ruler across the pan at this 20 cm mark. Level the mixture with a paint stirrer or ruler into this marked area. The depth will be about 4 cm. Have the students discuss and predict what will happen to the mixture as a little water, more water, and a lot of water flows through it.  Place the tray on a table so it extends over the edge. Place a tub below the table’s edge to collect the run-off water. Raise the end with the mixture 10 cm by placing it on books or blocks. Prepare a half-liter of water to pour into a half-liter container (cottage cheese tub) with a hole near the bottom rim. Place one-half of a straw into the hole so that most of it is extending out of the container over the sand and secure it with clay. Lay a sturdy piece of wood or heavy cardboard across the upper end of the tray and set the container on it. This can be stabilized by a student. This container will introduce the water onto the stream table in a controlled manner. Prepare to pour the water into the container. Students should predict what will happen. Then pour the water. Students should record the results with an illustration in their science learning log (view literacy strategy descriptions). Introduce appropriate vocabulary as students describe a delta and/or alluvial fan that may form at the bottom of the stream table. (A delta is a landform where the mouth of a river flows into an ocean, sea, desert, estuary, lake or another river. As the current slows, the sediment drops out of the water; building up a flat area of sediment and forming new land.  Alluvial fans are fan-shaped deposits of water-transported material known as alluvium that often form where a fast-flowing stream flattens out.)  

Ask students if the creation of a delta or alluvial fan is a good or bad effect of weathering and erosion. (The creation of a delta is usually a good effect because of the rich soil deposits left behind. The creation of an alluvial fan is not always beneficial because the soil deposited is often poorly sorted and more coarsely grained.)

Increase the water to one liter and observe the differences. Force counts, so the water should be released at the same height to control this variable. After predicting what will happen, students should investigate and compare their predictions to what is observed. Students should complete a labeled sketch of each trial and write the results in paragraph form in their science learning logs. Have students evaluate the stream table model, identify problems in design, and make recommendations for improvement. 

Ask students 

· What aspect of weather would the increase in water represent? (heavy rains)

· What happened to the land through which the water flowed? (It was eroded and the stream was made larger by the force of the moving water.)

· Where did the eroded soil end up? (at the end of the river)

· What negative effect did the erosion cause? (removal of soil from the banks of the river)

· What, if any, positive effect did the erosion create? (The creation of land at the end of the stream becomes a delta or alluvial fan.)

· Is erosion always a negative event? Explain. (When deposition of eroded materials creates new land, like a new beach or a fertile delta, the creation of the new land is a positive event. However, the area where the soil was removed experiences a negative effect.)

· How long does it take for a delta to be created? (thousands of years) For a riverbank to be eroded? (Depending on the velocity of the water and the material composing the river banks, they can be greatly eroded in hundreds of years or it may take thousands of years.)

· Was the creation of the Mississippi River Delta good or bad for Louisiana? Explain. (The Mississippi River Delta Basin encompasses more than a half-million acres in southern Louisiana. Of the 101,000 acres of low-lying land created from river deposits within the basin, about 60 percent is made of bayous, marshes, and other coastal wetlands. It was beneficial because it created a large area of rich, fertile land on which people could live. In addition, the coastal wetlands are a critical resource, providing habitats for a variety of birds, fish, and shellfish. Wetlands provide an important buffer zone, protecting the mainland against hurricane winds and storm surges.)
· What modifications or changes could be made to this particular stream table model to better demonstrate erosion and deposition? How could this be improved?

*Activity 51:  Types of Erosion (SI GLEs: 4, 7, 15, 22, 23; ESS GLEs: 32, 33, 38)

Materials List:  (for each group of four students) safety goggles, flat pan, shoebox lid or tray, flat piece of cardboard or tray, coarse and fine sand, modeling clay, shallow plastic cup or jar lid, 250 ml graduated cylinder with water, area in school yard with bare soil, handful of grass to cover bare soil, three ice cube trays, pebbles, newspaper, spoon, paper towels, science learning log, Sample Vocabulary Card BLM

Safety Note: Safety procedures should be reinforced before allowing students to perform the activities. Students should wear safety goggles to prevent wind-blown sand from getting into their eyes. Students should be reminded always to direct the blowing sand away from other students’ faces. The teacher should closely monitor activities done in class using water. Students should immediately clean up any water spills to prevent accidents.

In addition to water-related weathering and erosion, other forces are at work moving weathered materials to new places. These forces include ice and wind. Students will perform the following explorations to demonstrate how wind, ice, and water weight can move weathered materials to new locations. These investigations are best completed outside, if at all possible. After group discussion, all observations and results should be recorded in their science learning logs (view literacy strategy descriptions).  

As students learn new concepts about weathering and erosion, they have an opportunity to build new vocabulary. Have students use the vocabulary card literacy strategy (view literacy strategy descriptions) to develop vocabulary competency. Provide students with the Sample Vocabulary Card BLM. It provides a sample of how students should construct their vocabulary cards.  Have students create a vocabulary card for each new vocabulary word as it is encountered within the lesson. Students should place the targeted word in the middle of the card, and provide a definition of the word, characteristics or a description for the word, several examples and non-examples of the word, and an illustration.  Have students add to their vocabulary cards as they encounter new vocabulary about weathering and erosion. Allow time for students to quiz each other with the vocabulary cards in preparation for tests and other class activities.
Sand dunes:  To model how sand dunes form, have students place 150 mL of a mixture of coarse and fine sand in a pile at one side of a pan or tray. Place a 3 or 4 inch pencil-shaped roll of clay about 3 inches from the other side of the tray to provide a base for the sand to build up against.  Blow the sand gently in the direction of the clay. Observe what happens. What will happen if you blow harder? What happens to the sand when you quit blowing? How does a sand dune form? How long do you think it takes for a sand dune to form? How long does it take for it to change form and move? (Help students see that sand dunes are created, moved, and destroyed more frequently than many other types of landform changes because the wind constantly blows and moves the sand that forms them.) Direct the students to record observations as illustrations and answer questions in their science learning logs. 
Windblown deposits: Provide the following: newspaper, a mixture of coarse and fine sand particles in a shallow plastic cup or jar lid, shoebox lid or tray, safety goggles, and spoon. Place the box lid on the center of the paper. Place the container of sand inside the box lid near the center. Blow gently on the sand, then increase the strength of your breath until sand is being thrown from the lid onto the newspaper. Continue blowing for five to ten seconds at this rate. Examine the material on the paper by rubbing your finger over it. Do the same to the material trapped in the box lid. Record observations and answers to questions in science learning logs. Ask students 

· What effect did your breath have on the sand in the jar? 

      (It moved the sand to a new location.)

· What do you notice about the texture of the wind-blown sand versus the sand that stayed in the box lid? (wind-blown sand was finer in texture) the sand that stayed in the container? (sand left in container was coarser and heavier)
· What statement can you make about the materials carried by wind? (Students should recognize that wind carries the lightest particles the farthest, while the heaviest particles drop out first.) 

· How do you think blowing sand can weather rocks and mountains? (It acts like sandpaper, wearing away the rocks as the sand comes in contact with them.)

· What new landforms are created as a result? (Mountains are worn away or sculpted into mesas or arches. Sand dunes are created when the sand is deposited.)

· Review the landform pictures (Activity 4) hanging on the board. Ask students which landforms could have been created by this type of weathering and erosion? What evidence suggests this?

· How many years do you think it would take for windblown sand to create landforms like these? (thousands of years)

Water weight erosion:  Find a spot of bare dry ground. Use the graduated cylinder to pour about 250 ml of water on it. Repeat on the same spot, but this time, hold the graduated cylinder as high as possible. Observe and describe what happened when you poured your first 250 ml of water and the impact on the surface materials when you poured the second amount from a greater height. What changes were caused by the weight of water in various places on the Earth? Cover a new spot of bare dry ground with handfuls of loose grass. Repeat the same activity, then remove the loose grass and observe the surface of the ground. Record results in science learning logs. Ask the following:

· How did the grass affect the degree of water weight erosion? 

· What statement can you make about how to prevent water weight erosion?

(plant ground cover to reduce erosion)

· How can this information be used to help farmers protect the soil in which they plant crops? (leave some plant material as soil cover after harvesting crops)

· What landforms shown on the board could have been created by this type of weathering and erosion? What evidence suggests this?

Have students research Best Management Practices (BMPs) that farmers use to prevent soil erosion and explain how it works (leaving the roots of some crops in the soil, planting crops that grow in different seasons to keep plant roots anchoring the soil at all times). This should be recorded in their science learning logs. 

Guide students to understand that soil erosion can take place within one growing season if extreme conditions exist, but typically becomes a problem over many years when BMPs are not utilized or when drought conditions exacerbate the situation.  Scientists that study soil, known as agronomists, study soil conditions and their causes to solve problems, make decisions, and form new ideas about how to grow crops and preserve or improve the soil in which they grow. Many new BMPs such as reduced tillage, no tillage, and modified fertilizing methods have been developed as a result of increased knowledge about soil. 

Glacial erosion: Freeze pebbles and water in one  ice cube tray, sand and water in another tray, and only water in a third tray.  Provide students with paper towels, a plastic tray or piece of cardboard, and some modeling clay. Explain to students that they will be investigating how glaciers cause weathering and erosion.  Have each group create a mountain with smooth sides in the center of the tray, using the clay. Once mountains have been made, give each group an ice cube with no rocks or sand. Tell students to press the ice cube lightly on the flat surface of one side of the clay mountain. Students should move it up and down several times. Describe what happens to the clay and the ice. Then, draw a sketch of what is observed in science learning logs. (clay should get wet with little change to the actual surface)  Next, give students an ice cube with sand embedded in it. Have students repeat the same process using a new section of the clay mountain. Have them describe what happens to the clay and the ice, then sketch and record observations. (sand should create shallow cuts into the clay showing how its contact with the clay scratched the surface). Finally, provide students with an ice cube embedded with the pebbles. Students should repeat the process using a new section of the clay mountain. Relate this model to what occurs to the surface of the land when a glacier drags rock and other materials over it. (deep grooves in the clay should be evident, showing how boulders and rocks remove underlying layers of soil as the ice moves them down the mountain) 

Ask students

· Which ice cube investigation most accurately represents glacial ice moving down a mountain? (the ice cube with the pebbles)

· How do rocks become embedded in glacial ice? (The ice on the underside of the glacier is constantly melting and freezing as it moves down the mountain. When it freezes, rocks at the surface of the mountain become embedded in the ice and are carried down by the force of gravity.)

· What force causes the ice to move down the mountain? (gravity)

· How is the underlying surface of the mountain changed by the moving rocks embedded in the ice? (it is gouged out, leaving behind a rounded u-shaped valley)

· Where are the rocks deposited as the ice cube “glacier” melts? (at the bottom of the mountain or at the leading edge of the glacier)

· What new landform is created by the rocks and dirt that are pushed ahead of the advancing glacier? (moraines)

· How long does it take for glacial activity to change the shape of landforms? (thousands or millions of years)

What new landforms can be created as a result of Earth materials being moved by glacial action? (moraines, cirques, crevasses, horns, arêtes, hanging valleys, erratics, etc.) Help students develop glacier vocabulary as you discuss different landforms by adding new vocabulary terms to their collection of vocabulary cards.  Once students have mastered the vocabulary words, have them use appropriate vocabulary in all discussions about glacial activity. 

Review with students the limitations of the models they used. Have students suggest ways to improve the models, and thus, the investigations. A key point in the discussion about the activities should include the understanding that the natural process of erosion works slowly but surely. In hundreds of thousands or even millions of years, erosion can wear away a mountain until it is level with the plain. Emphasize that the more people know about the causes and effects of erosion and the means of preventing erosion, the more people can do to stabilize a region. Guide students to understand that erosion processes can be studied by scientists in order to create BMPs that prevent or minimize the negative effects of erosion. Students should understand that scientific processes enable people to make decisions, solve problems, and form new ideas. 

Activity 52: The Evidence Speaks for Itself: Finding Examples of Weathering and Erosion from Long Ago (SI GLEs: 3, 16, 18, 22; ESS GLEs: 32, 33, 38)

Materials List: photographs of landforms created by erosion

Group students into pairs to locate pictures and information of landforms created by erosion activity, such as the Grand Canyon, Black Canyon of the Gunnison, Rainbow Bridge, Balancing Rock, Devil’s Tower, Bryce Canyon, Grand Tetons in Wyoming, Hanging Valley, Ice Fields Parkway, etc. Information and pictures can be gathered from encyclopedias, trade books, or an Internet site such as Erosional Landforms at http://www.smate.wwu.edu/teched/geology/Erosion.html and Landforms at http://vathena.arc.nasa.gov/curric/land/landform/landform.html.  Once students have found evidence of weathering and erosion in the photos, have students research further to determine what force of nature created the landform and what happened to the weathered material. Students should gather information about the climate, geographical history, and current geography of the area to find evidence of wind, water, glacier, or other activities. 

Each group will decide whether to make an accurate claim about how the landform was created or manufacture false evidence that tries to get students to believe otherwise. Tell students that they will represent a jury that is trying to decide if there is enough evidence to prove that examples of landforms were created by a certain type of weathering and/or erosion. Have each group offer their landform and true-or-false evidence to the “jury” (rest of the class). The “jury” should also be provided with accurate historical climate and/or geographical information (such as the presence of strong winds, fast-moving river, etc.) to aid them in judging the validity of the claims. Using this information and what they have learned about different types of erosion from Activities 4 and 5, jury members should make an informed decision about the evidence. Have jury members refute or agree with the evidence, justifying their choices. Then provide students with enough information to determine how each landform was really created.  Ask students 

· How does the study of certain landforms reveal clues to the history of Earth events? (Rock layers contain clues about Earth’s past. When these clues are revealed through weathering and erosion of some landforms, it allows scientists an opportunity to study them and learn about organisms that lived and events that occurred at earlier times. Studying the layers of rocks that are revealed allows scientists to determine how long it took for certain landforms to be created.) 

· How long do you think it took for the Mississippi Delta to be formed? What events helped to shape it? Did weathering and/or erosion have any part in its creation? (at least 100 million years to be formed, weathering of rocks and soil along the river banks from Canada down to the Gulf of Mexico and erosion caused by moving water brought sediment that was deposited over time in several different lobes, creating the delta we see today ).

· Can you predict how long it probably took for each landform that was studied to be created? Explain your prediction. 

Have students discuss differences of opinion and provide evidence to support them.

Teacher Note: In the interest of saving time, the teacher can locate photos and information about each landform for the students; then have students study the photos and read the information to create claims.
Activity 53:  Modeling Destructive and Constructive Forces in Nature (SI GLEs: 1, 4, 7, 10, 12, 14, 15, 22, 25; ESS GLEs: 32, 38)

Materials List: clay, diagrams depicting three different types of earthquake faults, stiff piece of cardboard or plastic tray, Internet access, science learning logs 

Many landforms are created or destroyed through the geological processes of earthquakes and volcanic eruptions. In this activity, students will model the different ways that earthquakes affect the landscape. Using books and/or an Internet source, such as the one found in the Resource section called Earthquakes-the Rolling Earth,  

students should research one type of earthquake movement and then create a 3-D clay model to demonstrate it. Students should generate a testable question about how this earthquake movement will affect the land around it. After students predict outcomes, have them conduct experiments to answer their question. A description of observations should be recorded in science learning logs (view literacy strategy descriptions), and an explanation of experimental results should be developed and shared with classmates. 

Have students compare and critique each others’ scientific investigations, identifying similarities and differences in design and outcomes. Students should draw and label a before-and-after picture of each landscape, and then describe the actions that changed it and explain how the new landform was created, if applicable. Have students use evidence from the investigation to predict what will happen to land that is having a particular type of earthquake. 

Ask students to estimate how long it takes for an earthquake event to occur. (This energy can be built up and stored for many years and then released in seconds or minutes.) Have students evaluate the models they created and suggest ways to improve them. Discuss with students the benefits of designing investigations and using models to study the effects of earthquakes. Students should recognize that a very important aspect of scientific investigations is the use of processes that are logically designed and flexible, and that these investigations many times lead to solutions to problems. 

To illustrate this important concept, and if available, show students the segment from EnviroTacklebox’s video, Module 4: Forces in the Environment:  The Earth:  Work in Progress.  The series is in many school libraries and is also available through Louisiana Public Broadcasting’s Cyberchannel site at http://www.lpb.org/education/cyberchannel.cfm. (This is a subscription-based service; check with your administration to see if it is available in your school district.)  Segments of the video illustrate the equipment and models developed by scientists to understand how earthquakes occur and how different types of earthquakes damage or destroy buildings. Through investigation and modeling, scientists have been able to design earthquake-proof buildings and have developed advance warning systems to signal imminent quake activity. You may also use any other video that shows how scientists use models and tools to understand the effects of earthquake activity.
Unit 6 Concept 3: Atmosphere and Hydrosphere

GLEs

*Bolded GLEs are assessed in this unit

ESS 34 Identify the components of the hydrosphere (ESS-M-A11) (Comprehension)

ESS 35 Identify the atmosphere as a mixture of gases, water vapor, and particulate matter  

 (ESS-M-A11) (Comprehension)
ESS 43 Describe the characteristics of the inner and outer planets (ESS-M-C2) 

(Comprehension)
SI 3
 Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 11
 Construct, use, and interpret appropriate graphical representations to collect, record, and  

 report data (e.g., tables, charts, circle graphs, bar and line graphs, diagrams, scatter plots,  

 symbols) (SI-M-A4) (Application)
SI 16
 Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)
SI 19
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

 spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7)   

 (Comprehension)
SI 22
 Use evidence and observations to explain and communicate the results of 

 investigations (SI-M-A7) (Comprehension)

	Purpose/Guiding Questions:

· Explain how the atmosphere and the hydrosphere differ.

· Communicate the differences in atmospheric components of inner and outer planets when compared to Earth.

· Generalize that the components of Earth’s atmosphere make it uniquely able to support life as we know it.
	Vocabulary:

· Hydrosphere

· Atmosphere

	Key Concepts:

· Identify the components of the hydrosphere.
· Describe the atmosphere as a mixture of gases, water vapor, and particulate matter.

· Describe the characteristics of the inner and outer planets.

· Explain the processes of the water cycle.

 
	Resources:

· Christian, Spencer, & Felix, Antonia. Can It Really Rain Frogs: The World’s Strangest Weather Events
· Tohman, Marvin. Hands-on Earth Science Activities for Grades K-8. Parker Publishing.

· Van Cleave, Janice. Earth Science for Every Kid.

· Science of the Earth System:  Water and the Energy Cycle. Available online at http://www.earth.nasa.gov/science/water.html
· Water Science for Schools:  Earth’s Water.  http://ga.water.usgs.gov/edu/mearth.html
· The Water Sourcebooks. Available online at http://www.epa.gov/safewater/kids/wsb/
· Project WET. Available online at http://www.projectwet.org/
· Mogil. H. Michael, & Levine, Barbara G. The Amateur Meteorologist.

· Van Cleave, Janice. Earth Science for Every Kid.

· Weather: An Explore Your World Handbook from Discovery Channel. (1999). Random House.

· StarDate Online/Solar System Guide/Inner Planets: Provides information about the composition of the core and atmosphere of the inner planets www.stardate.org/resources/ssguide/inner_planets.html
· StarDate Online/Solar System Guide/Outer Planets: Provides information about the composition of the core and atmosphere of the outer planets


www.stardate.org/resources/ssguide/outer_planets.html
· Science of the Earth System:  Atmospheric Composition. Available online at http://www.earth.nasa.gov/science/atmosphere.html
· Wild About Weather (Ranger Rick’s Naturescope Series).



Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

Activity 54: Water, Water Everywhere, But How Much to Drink? (SI GLEs: 16, 22; ESS GLE: 34)
Note:  This brief activity can be used as a class demonstration and is a great introduction to Activity 55.

Materials List: map of the world, 1,000 ml graduated cylinder, 25 ml graduated cylinder, 10 mL graduated cylinder, eyedropper, labels, clear plastic cups, water

Through a visual presentation, the students will learn the sources of fresh water and the relative ratios of these water sources on Earth and be able to conclude just how little drinking water we have on Earth. 

· Show the students the map of the world or the globe. Ask them what the color blue represents (water). Ask them what percentage of the globe/Earth is covered in water (approximately 72 percent) and if it is all usable by humans. 

· Show the students 1,000 ml of water in a clear graduated cylinder. Explain that the water in the graduated cylinder represents all the water on Earth. Ask the students to think about the different places that we find water. Ask where we find the majority of the water on Earth (approximately 97 percent is found in oceans). Tell them that because the majority of the water is in the ocean, we will leave that water in the graduated cylinder. Tell the students that you will be removing all water that is from a source other than the ocean.

· Ask the students to tell you the different areas/sources in which we find water (rivers, glaciers, atmosphere, etc.). As they give you answers, remove the correct amount of water for the area (refer to the chart below), and place each amount into its own small clear labeled container.

	Water Source (% total)
	Representation Amount

	oceans (97.2%)
	water remaining in the pitcher

	icecaps/glaciers (2.0%)
	20 ml

	groundwater (0.620%)
	6 ml

	freshwater lakes (0.009%)
	9 drops

	inland seas/salt lakes (0.008%)
	8 drops

	atmosphere (0.001%)
	one drop

	rivers (0.0001%)
	one flick


· After you have removed all the different water sources (other than oceans), ask the students if all the water you have removed and put into the clear container is usable by humans. Discuss the sources, and put the water back into the pitcher with the oceans if it is not usable by humans. (icecaps/glaciers, some of the groundwater, inland seas/salt lakes, and the atmosphere).

· Show the students the small amount of water that is available for humans to use.

· Have students use the observations from the investigation to infer how much water is available for people and animals on Earth.

· Review the sources of fresh water on Earth and how little water is available for human use. Have students write an essay on ways they can conserve water in their homes, schools, and communities.

*Activity 55:  Atmosphere and Hydrosphere (SI GLEs: 3, 11, 19; ESS GLEs: 34, 35)

Materials List: Internet access, resource books, poster paper, science learning logs

Students have been investigating the lithosphere, one of the five major spheres of Earth, and the forces of nature that act to change it. In this activity, students will now explore two more spheres, the hydrosphere and the atmosphere, in order to identify the major components of each. 

Have students conduct research using the Internet and other resources to gather information and statistics about the composition of the atmosphere and the components of the hydrosphere (bodies of fresh and salt water), using a site such as Vision Learning, available at http://www.visionlearning.com/library/module_viewer.php?mid=107 or  Geography4Kids, available at http://www.geography4kids.com/files/water_intro.html. Have students generate a two-circle Venn diagram on a large sheet of poster paper or the board, depicting their findings. Students should also copy circle graphs into their science learning logs (view literacy strategy descriptions).  Have students use the Venn diagram to compare and contrast the components of each.

                                       Atmosphere                                         Hydrosphere


*Activity 56:  Atmospheric Comparisons (SI GLEs: 3, 11, 16, 19; ESS GLEs: 35, 43)

Materials List: trade books about the planets, magazine resources, Internet access, science learning logs

Earth has a unique combination of just the right components of atmosphere, lithosphere, biosphere, and hydrosphere to support life as we know it. It is a balancing act that creates just the right environment for all of the life forms with which we are familiar. In this activity, students will compare the atmospheric components of other planets in our solar system with Earth’s to identify which components responsible for life on Earth are missing on other planets. 

Have students use astronomy trade books about the planets, magazines, or the Internet to gather information about the atmosphere of each of the inner planets and the outer planets. Assign each group one inner planet other than Earth, one outer planet, and Earth to compare. Students should use the information gathered about Earth’s atmosphere from Activity 9 to complete the comparisons. Each group should use the graphic organizer literacy strategy (view literacy strategy descriptions) to create a three-circle Venn diagram in their science learning logs  (view literacy strategy descriptions) that shows the components of each planet’s atmosphere; then write a paragraph explaining what Earth has (if anything) that is missing from the other two planets.






After all groups have completed their Venn diagrams and paragraphs, have each group share them with the rest of the class. Have students generalize which components of Earth’s atmosphere are more or less abundant than those of the other two planets, and/or which components make Earth’s atmosphere unique. 

Have students hypothesize what would happen to life on Earth if one of the components of Earth’s atmosphere were to disappear or increase/decrease dramatically. Students should justify their opinions with facts about the altered component. Provide students with one of the following SPAWN prompts (view literacy strategy descriptions) for W: What If?  

· What if all of the oxygen that was present in the atmosphere suddenly started to disappear? What effect would it have on plants, animals, and people?  How soon would the effects begin to take place? What would we need to do to replenish the oxygen? 

· What if nitrogen which makes up such a large percent of Earth’s atmosphere suddenly disappeared? What organisms would be affected first? Why? 

The writing prompted by SPAWN is typically short in length and can be kept in students’ science learning logs. Allow students to write their responses within a reasonable amount of time. Ask students to copy the prompt in their science learning logs before writing responses and record the date. 

Unit 6 Assessment Options
General Assessment Guidelines

Assessment will be from teacher observation/checklist notes of student participation in unit activities, the extent of successful accomplishment of tasks, and the degree of accuracy of oral and written descriptions/responses. Journal entries provide reflective assessment of class discussions and laboratory experiences. Performance-based assessment should be utilized to evaluate inquiry and laboratory technique skills. All student-generated work, such as drawings, data collection charts, models, etc., may be incorporated into a portfolio assessment system.

· Students should be monitored throughout the work on all activities via teacher observation and lab notebook entries.

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.
· The student will use the information from the organic and inorganic material in the soil sample and decide what events had to happen for those items to be in that soil. 

· The student will create power point presentations showing what they have learned about different types of rocks (igneous, metamorphic, and sedimentary), the steps of fossil formation, or properties of minerals. Share these presentations with the class.

· The student will create a flow chart for the rock cycle. 

· The student will research a river and report on how it has affected the surrounding area.

· The student will make a graph illustrating the water sources and the amount of water they store. Then brainstorm a list of do’s and don’ts for the small amount of useable water.

Name/School_________________________________
Unit No.:_________________

Grade _______________
      Unit Name:_____________________________________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.)
ATMOSPHERIC COMPONENTS OF PLANETS
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