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Teacher: __________________________
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Comprehensive Curriculum

Concept Correlation

Unit 5:  Earth, Moon, and Matter – Fourth Grade Science
Time Frame:  Approximately 11 Weeks 

	Big Picture: (Taken from Unit Description and Student Understanding)
· Several processes and cycles are experienced at Earth’s surface.
· The Earth’s surface is affected by slow weathering processes, erosion, violent geological events, the water cycle, and human efforts to manage and use natural resources.
· Minerals and rocks have different properties; the breakdown of rocks is fundamental to the formation of soil.
· The relationship between Earth’s tilt and revolution can be used to explain the seasons, the lunar cycle, and eclipses.
· Mixtures can be separated.

	Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       

Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Use the five senses to describe observations (Application)
7
Select and use developmentally appropriate equipment and tools (e.g., hand lenses, microscopes, graduated cylinders) and units of measurement to observe and collect data (Comprehension)
9
Combine information, data, and knowledge from one or more of the science content areas to reach a conclusion or make a prediction (Application)
11
Identify and use appropriate safety procedures and equipment when conducting investigations (e.g., gloves, goggles, hair ties) (Comprehension)
13
Recognize that a variety of tools can be used to examine objects at different degrees of magnification (e.g., hand lens, microscope) (Comprehension)
17
Describe procedures and communicate data in a manner that allows others to understand and repeat an investigation or experiment (Comprehension)
19
Illustrate how heating/cooling affects the motion of small particles in different phases of matter (Comprehension)
24
Describe various methods to separate mixtures (e.g., evaporation, condensation, filtration, magnetism) (Comprehension)
25
Explain the effects of Earth’s gravity on all objects at or near the surface of Earth (Analysis)
38
Recognize that sedimentary rocks are composed of particles that result from weathering and erosion (Knowledge)
55
Investigate the properties of soil (e.g., color, texture, capacity to retain water, ability to support plant growth) (Application)
56
Explain how unequal heating of Earth’s land and water affects climate and weather by using a model (Synthesis)
57
Draw, label, and explain the components of a water cycle (Synthesis)
58
Measure, chart, and predict the weather using various instruments (e.g., thermometer, barometer, anemometer) (Application)
59
Identify various types of weather-related natural hazards and effects (e.g., lightning, storms) (Comprehension)
60
Identify safety measures applicable to natural hazards (Comprehension)
61
Classify rocks and minerals according to the texture, color, luster, hardness, and effervescence. (Application)
62
Demonstrate and explain how Earth’s surface is changed as a result of slow and rapid processes (e.g., sand dunes, canyons, volcanoes, Earthquakes) (Application)
63
Describe and sequence the phases of the Moon and eclipses (Application)
64
Compare a solar and a lunar eclipse (Comprehension)
65
Diagram the movement of the Moon around Earth and the movement of Earth around the Sun (Comprehension)
66
Explain the changing appearance of the Moon and its location in the sky over the course of a month (Synthesis)
67
Identify the relationship between Earth’s tilt and revolution and the seasons (Comprehension)
68
Explain how technology has improved our knowledge of the universe (e.g., Hubble telescope, space stations, lunar exploration) (Comprehension)
69


	Concept 1:  The Crust

19. Can students identify some processes and cycles that change Earth’s surface?

20. Can students define the term soil?

21. Can students explain how to determine different properties of minerals and rocks?

22. Can students describe how weathering and erosion affect the location of human communities?


	*Activity 29:  The Ever  Changing  Crust

GQ 20, 21, 22
	1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 16, 63
	

	
	*Activity30:  Rocks I ( Igneous and Sedimentary Rocks)

GQ 20, 21, 22
	1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 16, 63
	

	
	* Activity 31:  Rocks II ( Metamorphic Rock)

GQ  21
	1, 2, 3, 9, 10, 55, 62
	

	
	*Activity 32:  Minerals

GQ  21
	1, 2, 3, 9, 11, 17, 18, 19, 62
	

	
	*Activity 33:  Properties of Soil

GQ 20, 19
	1, 2, 4, 13, 56
	

	Concept 2:  Space

23.  Can students discern a pattern in observing the moon and Earth’s       motions?

24.  Can students describe satellites?

25.  Can students compare a solar and lunar eclipse?


	*Activity 34:  Review of the Solar System (Teacher-Made  Activity)

GQ 23
	38, 66, 69


	

	
	*Activity 35:  Earth’s Motions:  Day/Night and the Seasons

GQ 23
	1, 2, 3, 4, 11, 18, 68
	

	
	*Activity 36:  Phases of the Moon

GQ  23
	1, 2, 4, 20, 64, 67
	

	
	*Activity 37:  Eclipses

GQ  25
	2, 3, 4, 18, 64, 65, 66, 67
	

	
	*Activity 38:  From Telescopes to Space Probes

GQ 24
	2, 69
	

	Concept 3:  
Manipulating Matter

26.  Can students explain the effect of temperature on particles of matter and explain various methods in which matter can be      separated?

27.  Can students explain the water cycle?
	*Activity 39:  Temperature Effects

GQ 26, 27
	2, 3, 5, 6, 10, 12, 24

	

	
	*Activity 40:  Separating Mixtures
GQ  26
	1, 3, 5, 6, 9, 10, 12, 21, 24, 25
	

	Concept 4:  Weather
28.  Can students explain the water cycle?

29. Can students use simple weather gathering tools to predict the weather?

30.  Can students describe the causes and the effects of weather?

Reflections
	Activity 41: Water Cycle

GQ 28
	1, 2, 3, 4, 10, 11, 18, 19, 58
	

	
	*Activity 42: Weather Station

GQ 28, 29
	2, 6, 7, 8, 9, 10, 12, 18, 57, 59
	

	
	*Activity 43:Weather Phenomena and Safety

GQ  30
	10, 12, 60, 61
	


Unit 5:  Earth, Moon, and Matter
Concept 1:  The Crust

GLEs

*Bolded GLEs are documented.

1
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Synthesis)
2
Pose questions that can be answered by using students’ own observations,             

      scientific knowledge, and testable scientific investigations (Comprehension)

3
Use observations to design and conduct simple investigations or experiments to answer testable questions (Synthesis)

4
Predict and anticipate possible outcomes (Application)

6
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Comprehension)
7
Use the five senses to describe observations (Application)

8
Measure and record length, temperature, mass, volume, and area in both metric system and U.S. system units (Application)

9
Select and use developmentally appropriate equipment and tools (e.g., hand lenses, microscopes, graduated cylinders) and units of measurement to observe and collect data (Comprehension)

10
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)

11
Combine information, data, and knowledge from one or more of the science content areas to reach a conclusion or make a prediction (Application)

12
Use a variety of appropriate formats to describe procedures and to express ideas about demonstrations or experiments (e.g., drawings, journals, reports, presentations, exhibitions, portfolios) (Application)

13
Identify and use appropriate safety procedures and equipment when conducting investigations (e.g., gloves, goggles, hair ties) (Comprehension)

16       Select the best experimental design to answer a given testable question  

            (Application)
17
Recognize that a variety of tools can be used to examine objects at different degrees of magnification (e.g., hand lens, microscope) (Comprehension)

18
Base explanations and logical inferences on scientific knowledge, observations, and scientific evidence (Comprehension)
19
Describe procedures and communicate data in a manner that allows others to understand and repeat an investigation or experiment (Comprehension)
55
Recognize that sedimentary rocks are composed of particles that result from weathering and erosion (Knowledge)

56
Investigate the properties of soil (e.g., color, texture, capacity to retain water, ability to support plant growth) (Application)



62 
Classify rocks and minerals according to the texture, color, luster, hardness, and effervescence. (Application)
63 
Demonstrate and explain how Earth’s surface is changed as a result of slow and rapid processes (e.g., sand dunes, canyons, volcanoes, Earthquakes) (Application)

	Guiding Questions
27. Can students identify some processes and cycles that change Earth’s surface?

28. Can students define the term soil?

29. Can students explain how to determine different properties of minerals and rocks?

30. Can students describe how weathering and erosion affect the location of human communities?


	Assessment Ideas
· TMT



	Recommended Vocabulary
1.  Crust                   2.  Mantle                3.  Core                  4.  Weathering               5.  Igneous       

6.  Sedimentary        7.  Metamorphic     8.  Compaction       9.  Compression          10.  Sediments          11.  Fossils              12.  Geology           13.  Geologist        14.  Minerals                 15.  Luster           16.  Texture             17.  Hardness          18.  Effervescence                                       19.  Soil

20.  Permeable

Key Concepts

· Analyze and describe Earth processes, such as weathering and erosion.

· Predict the effects of Earth processes on land forms and classify such change processes as gradual (slow) or rapid.

· Explain what we learn Identify components of Earth’s crust.

· Differentiate among earth materials, such as rocks, minerals, and soils.

· Classify rocks and minerals and use a hardness test, or scale, to determine hardness of a mineral.

· Describe characteristics, components, and layering of soils.

· Explain what we learn from fossils found in soil and rock.

· Analyze and describe Earth processes, such as weathering and erosion.

· Predict the effects of Earth processes on land forms and classify such change processes as gradual (slow) or rapid.



	Textbook Correlation

	Resources


	· Destinations In Science

      Pgs. D30 – D50

· Harcourt Science Louisiana Edition

      Pgs. C4 – C11


	· soil/sand

·  toast

· painter pan 

· spray bottle

· chalk 

·  water

· vinegar

· rock samples

· zip lock bags

· hard-boiled egg

· soda can 

· construction paper
	· freezer

· two types of cookies

· whipped cream

· plastic cups and spoons

· fudge

· starburst candies

· clay

· United Streaming:  Geologist Notebook – How to Make a Mudpie

· http://www.vickicobb.com/scienceyoueat.html


Reading Strategies

Review how to skim and scan to find important information.

Writing Strategies

Model an example of a journal entry.

Model how to record observations.

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 29:  The Ever Changing Crust (CC Unit 6 Activity 1) (GLEs: 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 16, 63)

Materials List:  a piece of toast, chart paper, photographs (floods, earthquakes, hurricanes, coastal land loss, erosion, mudslides, volcano eruptions, Grand Canyon), aerial photographs of Louisiana coastline (before and after Hurricane Katrina), empty aluminum soda can, water, access to a freezer, safety goggles, disposable gloves, map of Louisiana, 1 set of each per group (plastic container, limestone, diluted vinegar, painter’s pan, soil, spray bottle), 1 set per student (sand, sealable plastic bags, jumbo chalk sticks, toothpicks),  science learning logs

Safety Note:  Students should identify the safety precautions necessary when handling acids (wear safety goggles, wear disposable gloves, wash hands after lab) and when handling sand (wear safety goggles).  
Introduce the four layers of Earth (crust, mantle, outer core, and inner core) and explain how the crust, which is the layer we live on, is the one that we know the most about.  The crust, or Earth’s surface, is constantly changing.  Using a piece of toast, demonstrate how rubbing your hand over it causes crumbs to form that can fall when shaken or can easily be blown off. Ask students to brainstorm (view literacy strategy descriptions) a list of the changes in the Earth’s crust that they have seen or heard of, including the damage after a local flood, Louisiana’s coastal land loss, the 2004 Asian tsunami, California mudslides,  and the eruption of volcanoes or recent earthquakes. Make a list on chart paper of the student responses. If available, show students’ photographs that illustrate the events above. All of these show the constant processes that are at work changing Earth’s crust. Explore several of these processes with students and have students determine if the event represents a sudden change in the Earth’s crust (within a short span of time—minutes, hours, days)  or a gradual change (those taking long periods of time—sometimes many millions of years).

Instruct students to create vocabulary cards (view literacy strategy descriptions) using the following vocabulary terms:  weathering, erosion, sediment, sedimentary rocks, metamorphic rocks, igneous rocks, deposit, geology, organic, permeability, evaporation, condensation, precipitation, revolution, rotation, and eclipse.   

Example Vocabulary Card






In pairs, have students share their vocabulary cards.  Hold a class discussion of the words.  The vocabulary cards can be used later as a study aid for quizzes and tests.  

Part A: Weathering

Introduce the term weathering. Ask the students if they have ever seen pavement that has buckled. Students will consider what caused this change (tree roots).  Relate the buckling to the pressure applied to the rock as the roots grow larger. Encourage students to name other natural agents that could cause rocks to split.  

1.) Ask students how they think water could weather a hard rock. The students will model weathering by completely filling an empty aluminum can with water. The students will predict what will happen to the water level and to the can when it is placed in the freezer overnight.  The next day the students will observe the level of the ice in comparison to that of the water on the previous day and the condition of the can which may have broken (as the water freezes it may push up and out of the open drink spout). Students will infer how this expansion relates to the weathering of rock. Ask students if the weathering by ice would take a long or short time to breakup a mountain (slow). Ask the students what is created when a large rock is cracked and broken apart (smaller pieces of rock). Explain that the result of weathering is the creation of smaller materials.  A video clip from the site below illustrates water freezing in the joints of the rocks at Niagara Falls (go to site and “click on box for streaming video.”): http://www.lpb.org/education/classroom/itv/envirotacklebox/modules/m4erosion.htm
2.) Have students identify the safety precautions necessary when handling acids.  (Wear safety goggles, wear disposable gloves, and wash hands after lab.)  To observe how water mixed with acid from decaying plants can breakdown rocks, place several pieces of limestone in a container of diluted vinegar (acetic acid).  Direct students to observe the rocks at different intervals and record their observations in their science learning logs (view literacy strategy descriptions).  Allow the rocks to sit overnight and then observe the next day. Carefully remove the rocks from the vinegar and observe the vinegar.  What is at the bottom of the cup? (Students will observe and conclude that acids help to dissolve away the minerals that make up the rock, creating smaller pieces.)
3.) Have students identify the safety precautions needed when handling sand.  (Wear safety goggles)  Ask students to design a model of wind weathering using sand, two sealable plastic bags, and chalk. Students should use toothpicks to carve designs in jumbo sticks of outdoor chalk. Place the jumbo stick of outdoor chalk and about a cup of sand in doubled sealable bags and shake the bags vigorously to observe wind weathering. The students should remove the chalk from the bag and observe the chalk sticks after the shaking. Discuss how sand carried by the wind abrades rocks.  

Ask students to think of an organism that can further weather a rock once the natural weathering agents have cracked it. Ask them to visualize cracks in the sidewalk. What living thing might they see growing there? (Plants)  Students will explain how the roots of plants can crack rocks. In their science learning logs, students should summarize the elements of weathering that have been discussed and demonstrated. Instruct students to describe the ways that rocks or mountains can be weathered. The student should also conclude that the process of weathering is a slow process.

Part B: Erosion

Ask the students if they have ever found leaves in their yard that came from a neighbor’s tree. Have the students explain how the leaves got there. Just as the wind carries leaves, it also carries and moves weathered rock. Question students as to if they have ever seen television programs that showed people walking in sand storms.  Explain to students that the small pieces of sand are actually pieces of weathered rocks.  Introduce the term erosion. Explain to the students that weathering and erosion work together to tear down some landforms while forming others in different locations. Use a map of Louisiana to show the Mississippi River Delta and explain to the students how the sediment that forms the delta is carried by the water of the Mississippi River. Ask the students to think of other natural agents of erosion that they may have observed at home. (They may suggest water running down their driveways, rain eroding hills, muddy water in ditches after a rain.) 

Using a painter’s pan, the students will model a riverbed. Press a layer of soil on the pan.  Ask students, “If we make it rain on the land, what do you think will happen to the land?”  Pour or spray water with a spray bottle near the highest part of the pan to mimic rain. Allow students to observe how the water can move weathered material downstream. Ask students what force is pulling the material down the hill (gravity).  If the students do not know this, the teacher will introduce the term at this time. The students may question how the amount of incline of the pan affects erosion. Allow students to design an additional investigation to explore this idea. Students should present their methods of testing the hypothesis to the group and the group will determine the best design. After the students perform the investigation they should repeat the activity changing the incline of the pan to test the effect of steepness of the hill and water speed on erosion. The students will record the data in a table created in their science learning logs, make careful measurements of the incline changes, and draw conclusions. Students should conclude that the steeper the hill the faster the water runs down the land.  The faster the water runs down the land, the more land the water can potentially erode.  

Show students pictures of the Grand Canyon.  Have students explain how the canyon became so deep.  Ask students if this was a slow or fast process (slow).  Show students aerial photos of the Louisiana coastline before and after Hurricane Katrina.  Have students identify the differences in the pictures.  (Students should note the significant amount of land loss associated with this storm.)  Ask students if this was a slow or fast process (fast).  In their science learning logs, students should summarize the elements of erosion that have been discussed and demonstrated. Instruct students to describe the ways that rocks or mountains can be eroded. The student should also conclude that the process of erosion can be both a slow process and a fast process.

*Activity 30:  Rocks I  (Igneous and Sedimentary Rocks) (CC Unit 6 Activity 2) (GLEs: 7, 8, 9, 10, 55)

Materials List:  chart paper, samples of  rocks (igneous and sedimentary), construction paper of various colors, glue, illustrations of fossils, bread, jelly, hand lens, sand, safety goggles, disposable gloves, shells, salt, flour, water, sifters or screens, balance, hammer, jar with lid, Petri dish or shallow dish for evaporating, Internet access, science learning logs

Teacher Note:  Some of the investigations will require prior preparation.  

Introduce the rock cycle by discussing volcanic processes and the formation of igneous rock. Go to http://www.ngdigitalmotion.com and search the footage for volcanoes.  This site contains short clips of close-up video of the vent of a volcano.  Show the students the video and have students describe what they observe.  Use chart paper to start a drawing that, when completed, will illustrate the steps of the rock cycle.  Label the chart “Rock Cycle” and then draw an illustration to represent the volcanic process on the chart paper. Ask students what happens to the hot lava after it reaches the surface. (It begins to cool and harden.)  Allow students to observe the samples of igneous rocks that are in the classroom rock collection. Examples are granite, obsidian, basalt, pumice, and scoria (used for landscaping and in gas grills). Then prompt students to consider that weathering will begin as soon as igneous material surfaces. Add the term weathering to the rock cycle diagram. 

Ask students what they think happens to the small pieces of rocks that are formed from the weathered rocks.  Explain that weathered material is deposited into layers by agents of erosion (wind, rivers, and glaciers). The weathered material carried by the agents of erosion is called sediment. As time passes, these layers become compressed, or packed to form the hard rocks. The rocks that form from sediment are called sedimentary rocks. Ask students if they have ever seen rocks that contained smaller pieces of rocks or fossils. Sedimentary rocks often contain fossils. Add the terms erosion and deposition to the rock cycle diagram. 

Assemble a set of sedimentary rocks for the students to examine. Examples of sedimentary rocks are sandstone, shale, conglomerate, limestone, coquina, etc. The students will model the formation of sedimentary rock layers by gluing different colored strips of construction paper to a whole sheet of construction paper. A rock type can be assigned to each color used. One color could represent a conglomerate rock (made from pieces of former rocks that are held together and are heavy and normally deposited near the shore). The student could draw pebble-sized chunks on the paper. Another color could represent sandstone which is made of small grains of sand. The students could put small dots on the paper. Within the shale layer of the model, the students can draw or glue teacher provided illustrations of different fossils, thus forming a fossil record. The teacher should ensure that fossil illustrations used would actually be found together.  

Prior to the first gluing of a layer, the teacher could assemble a jelly sandwich to aid in the student’s understanding that the bottom layer is the first one deposited. Instruct the students to label the layers of their model from the oldest (bottom) to the youngest (top). While the students glue each layer the teacher may explain how a catastrophic event like a volcano eruption might deposit a layer of ash, while river flooding may form a deposit of sediment such as sand or clay.

Ask students what they can use to observe rocks more closely (a hand lens). Allow students to observe the particle size of sedimentary rock samples using a hand lens. They should also observe the texture of the rocks. The students will define the terms sediment and deposit in their science learning logs (view literacy strategy descriptions) and explain how to determine the relative age of one sedimentary layer to another. Explain that each layer of sediment is covered and buried below other layers before the sediment will become rock. This process will take thousands perhaps millions of years to complete. Add the words compaction and compression to the rock cycle diagram and draw illustrations to represent these processes. Ask students what happens to the sedimentary rock once it is exposed to the weathering process. Add the word weathering to the cycle and draw an illustration to represent weathering. (Note the diagram is not complete at this time and will be added to later.)  Have students write a brief summary in their science learning log explaining how sedimentary rocks are formed and where the particles that form them originate.  (Student responses should include some explanation that sedimentary rocks are composed of particles that result from weathering and erosion.)  

Have students identify the safety precautions necessary when handling sand. (Wear safety goggles and disposable gloves.)  Provide student teams with a pre-made rock-like material made of sand, shell, salt, flour and water which have been hardened at a low temperature in an oven. Ask the students to make careful observations of the rock. Direct students to use a balance to determine the mass of their sedimentary rock, draw it, and describe its appearance in their science learning log. 

Break and pulverize the rocks with a hammer and return the broken material to each group the next day. The students will separate and classify the materials found in the rocks and label their groups of rock materials. Ask students what tools could be used to help them to separate the material (sifters or screens of different sizes). Have students use sifters or screens to further separate out their materials.  The students will observe that some sedimentary rocks are made of pebbles, shells, and sand. Ask students how they could further separate the materials that are in the sand. Have them think about how sediments are deposited. The students should suggest adding water to the mixture. The students will mix some of the sand mixture with water in a jar or vial. Cover the jar and shake. The students will record all observations in their science learning logs. The students will illustrate the shaken mixture immediately. Then, the solution will be allowed to settle overnight. The students will observe the settled jars and illustrate and describe the layers. They will notice that the water has a yellowish appearance. Ask students how they can separate what is in the water from the water. They may recall the activity from Unit I where they separated salt from water. The students will pour some of the water in a Petri dish (shallow dish) and allow the water to evaporate. The students will observe salt crystals in the dish. Introduce salt as a mineral that is one of the components that may be found in some rocks. The students will list the materials that can be found in some rocks and conclude that minerals, which form crystals, are the building blocks of rocks.

Activity-Specific Assessment:

Given a set of basic rocks, have students classify the rocks as igneous or sedimentary.

*Activity 31:  Rocks II (Metamorphic Rocks) (CC Unit 6 Activity 4) (GLEs:  1, 2, 3, 9, 10, 55, 62)

Materials List:  samples of rocks (sedimentary, metamorphic, and igneous); loose-leaf paper; one per group -vinegar, dropper, hand lens; teacher-selected resources on uses of Earth materials, science learning logs
Part A: Revisit the classroom chart of the rock cycle begun earlier. Review the processes that created igneous rocks and sedimentary rocks. Explain that sometimes both igneous rocks and sedimentary rocks are pushed down near the mantle which causes the rock to change, or metamorphisize, under great pressure and heat. This third type of rock is called metamorphic rock. Add that rock to the classroom rock cycle diagram and draw an illustration to model the metamorphic process. Ask students what they think happens to metamorphic rock once it is exposed to the weather.  Tie the metamorphic rock illustration to weathering and erosion in the diagram.

Part B: Using a rock collection or kit which contains sedimentary rocks such as limestone, sandstone, marble, and granite, and other igneous rocks, students will classify the rocks through observation of similarities and differences in color, surface texture, general descriptions including size of visible crystals and air holes, luster, and hardness. Ask students what questions they might have about the rocks (name, type, where they came from, how formed). Ask the students what they could do to find out what minerals are in the rocks (hardness test, effervesce test, color, the way they break at the edges). Students will record all information in a data table in their science learning logs (view literacy strategy descriptions). Students will make careful observations of the rocks and perform the hardness test. Using vinegar, a dropper, and a hand lens, the students will perform the effervescence test to determine if the rocks contain the mineral calcite. The calcite test is sometimes a determiner of whether the rock is a non-igneous rock since many sedimentary rocks and metaphoric rocks are made from sedimentary rock containing calcite. (Generally sandstone and shale will not bubble as calcium carbonate may not be present.) The students will then determine that limestone and marble contain calcite. Because rocks are composed of different percentages of minerals there are samples that sometimes exhibit characteristics not commonly observed in the general grouping. It is important to note that the term sand refers to a particular particle size, not a particular mineral. Most often people think of sand as silica (which will be very hard when tested for hardness) but there are magnetic sands, sands cemented with calcium carbonate (which will effervesce), white gypsum sands (which will be very soft), and some beach sands that are made from shell particles.

Ask students if they can, at this point, be sure which rocks are sedimentary or igneous. Give students these clues: Sedimentary rocks are usually made of the same kind of particle cemented together; igneous rocks have large crystals from slow cooling or gas holes when cooled in the presence of air. 

Students are to revisit their data tables and to try to classify their collected rocks into the three types of rocks. Students should work in groups and discuss their results. Confirm their predictions that sandstone and limestone are sedimentary, marble is metamorphic rock made from limestone, and that granite is an igneous rock.

Part C:  Separate students into groups of 4 or 8. Have the students develop a science story chain (view literacy strategy descriptions) about the life of a rock as it travels through the rock cycle. Students are to write the story from the point of view of the rock.  The science story chain should begin at any point in the rock cycle and give information about the changes the rock is undergoing at each stage.  Give each student one sheet of paper. Each student will write the opening sentence of his/her rock cycle story chain.  The students will then pass their paper to the student in their group sitting to their left, and that student writes the next sentence in the story. The paper is again passed to the left and that student writes the third sentence.  The paper should be passed to the next student until a sentence has been written about all stages of the cycle. 

Example Story Chain

Student one:  Today I burst forth in a wave of hot lava from a volcano.

Student two:  I began to cool off quickly and harden.

Student three: Year after year the rain has pounded down on me, finally breaking me into small pieces.

Student four:  The rains came today and carried me away, down a swift river, and out into the ocean.

Student one:  New pieces of rocks are raining down on me everyday and the pressure on me is becoming great.

*** Students will continue to add sentences until all story chains are complete.

Students should take turns in their groups reading their story aloud.  All group members should be prepared to revise the story if the information was not clear or incorrect.  Have students use their story to create a rock cycle book. Illustrations can be included in their books.  Students can share their books with other students in lower grades.   

*Activity 32:  Minerals (CC Unit 6 Activity 3) (GLEs:  1, 2, 3, 9, 11, 17, 18, 19, 62)

Materials List:  Louisiana mineral kit, samples of minerals, three different types of cookies, alphabet labels, pure samples of calcite, hand lenses, 1 set of each per group (penny, steel nail, square of glass, vinegar, dropper), Moh’s Scale of Hardness BLM (1 per student), Mineral Sampling BLM (1 per student), science learning logs

Teacher Note: A sample Louisiana mineral kit can be obtained through the Department of Natural Resources. Keep this kit for display purposes.

Safety Note:  Students should not eat the cookies they will be handling in this activity.

Introduce the terms geology and geologist. Begin with a sample of minerals ordered from scientific supply companies. Be sure that the set includes calcite, milky quartz, fluorite, and gypsum. Explain that rocks and soils are composed of many minerals. Tell the students that they are going to be geologists, trying to identify rocks. Using their senses and hand lenses, the students will consider three types of cookies to show that all the various rocks are made from a few of the same common minerals. Just as cookies are made of flour, sugar, eggs, butter, etc.; rocks are commonly made of the minerals quartz, calcite, etc. and these minerals are made up of tiny particles of matter called elements. Some minerals, like gold or silver, are made of only one element. But most minerals and rocks are composed of many different elements. Like chocolate chip cookies, which are sometimes different - with nuts or not - different kinds of quartz are generally the same, but with different elements that affect its color. Ask them how they could tell what kind of cookies they were given (color, smell, taste, seeing certain ingredients). Tell them that geologists use many of those same methods to identify the components of rocks and soils. 

The students will learn to describe five properties of minerals that will help them later in rock identification activities. Provide student groups with several mineral samples labeled with letters of the alphabet, for example sample A. Ask students to classify the minerals and explain how they classified them.  Have students share their classifications, and create a list of properties the students used to classify the minerals.  Explain what luster and texture mean and supply or generate from the students’ descriptive words that exemplify each term (metallic, dull, shiny, rough faces, smooth faces). 

The students will use hand lenses to observe color, luster, and texture for a number of samples. Discuss the observations and have each group discuss the likenesses and differences. Cooperatively create a Venn Diagram, a type of graphic organizer (view literacy strategy descriptions), of the samples based on the given characteristics. Since some minerals share similar characteristics, there may be other properties that can be observed. 

Introduce the Moh’s Scale of Hardness BLM to students.  Explain to students that hardness is one of the properties scientists use to identify minerals. Model how to conduct a hardness test (Directions can be found at http://www.rocksandminerals.com/hardness/mohs.htm).  Distribute a set of unknown minerals (labeled with letters for identification) to each group and a copy of the Mineral Sampling BLM.  Each sample in the set should be tested for hardness by students and the data recorded in the table. Number the minerals from softest to hardest with 1 being softest, 2 the next hardest, and so on. 

Introduce the effervescence test or bubbling test for calcite. Taking a pure sample of calcite, place the sample in vinegar (acetic acid) and allow the students to observe the bubbling. Place a few drops of vinegar on each mineral sample. Observe the sample for steady bubbling. (Note: A few bubbles can indicate the release of trapped gas and not calcite which reacts with acid to form carbon dioxide.) Place the results in the data table. Using the data again, the students will compare the minerals. Read the characteristics for each mineral and have the students identify which sample is that particular mineral. Students will describe the observations that are used to identify minerals in their science learning logs (view literacy strategy descriptions) and will explain why different tests are needed.

The teacher will facilitate a discussion of the criteria students used to categorize their information.

*Activity 33:  Properties of Soil (CC Unit 6 Activity 5) (GLEs:  1, 2, 4, 13, 56)

Materials List:  safety goggles, disposable gloves, hand lens, 1 of each per group (soil samples, ruler, paper plates, distilled water, plastic cup, graduated cylinder, red cabbage juice indicator or pH paper, empty water bottle), empty seed packs, jars,  Soil Permeability Sampling BLM (1 per group), Soil Sampling BLM (1 per student), science learning logs

Safety note: Provide students the opportunity to suggest what safety precautions should be undertaken while studying the soil samples. Safety glasses should be used, disposable gloves should be worn, and careful washing of hands should follow the lab.

Part A: Introduce this activity by asking students what they think soil is made of?  (Answers will vary.)  Students should come to an understanding that soil includes weathered rock material called sand, silt, and clay—terms which refer to sizes of the material. Soil also includes air spaces, water, and decaying organic material (humus). Give students small samples of clay, sand, silt, and potting soil on a paper plate. Using the Soil Sampling BLM, instruct them to describe the characteristics of the soil including color, smear (smear onto paper), texture, odor, presence of visible organic matter, stickiness (the ability of the soil to be rolled into a ball after a few drops of  water are added), and permeability. Describe what the terms texture, organic, and permeability mean. The students will observe the soil samples using a hand lens. Since the texture must be observed without gloved hands, they will need to wash their hands after the lab is over. After making the first five observations listed above, aid the students in slightly wetting the soil samples to observe if the soil can be rolled into a ball. The students will discuss their observations and compare the samples.

Part B: Ask students to predict which soils they believe would make good growing media for plants and why. Discuss with students a plant’s basic need for water.  Refer students back to the acronym LAWNS learned in Unit 4, Activity 2 to help them remember the basic needs of plants. Discuss what happens to a plant that receives too much water and what happens to a plant that receives too little water.  Explain to students that soil permeability is the ability of water to flow through a soil.  To test the permeability of the soils, students will put a measured amount of each soil sample in plastic cups which have holes punched into the bottom. On the Soil Permeability Sampling BLM, ask students to predict what will happen when water is added to each sample. Add a measured amount of water to each cup. Record this information into the chart and observe how long it takes for the water to stop dripping from each cup. Discuss whether students’ predictions were correct, and if not, why not? Students should discuss the merits of each soil type for growing plants, based on the soil’s permeability.  

Students may also test the pH of the soil by using red cabbage indicator, http://www.vickicobb.com/scienceyoueat.html or pH paper. If using pH paper, place the paper into a solution of the soil and distilled water. Demonstrate how to read the indicator. 

Part C: Remind students that eroded soil is carried by rivers. In Louisiana, many rivers have flooded and deposited soils eroded from different areas of the country. Students should begin to wonder what kind of soil can be found in their neighborhoods. Ask the students what type of Earth materials could be carried the farthest, heavier large pieces of material or lighter small pieces of material. (Have them recall the settling activity from Unit 1. Students may suggest that heavier or larger sized particles may fall out first.) As a teacher demonstration, half fill a jar containing soil with water. Before shaking it, observe air bubbles rising through the water. Ask students what this is evidence of? (Soil contains air. Generally the more organic material the more air the soil will contain because it is less tightly packed.) In small groups, allow students to put a mixture of clay, sand, gravel and silt in an empty water bottle.  Students will predict which material will fall out of suspension first and record their predictions in their science learning logs (view literacy strategy descriptions). Fill the bottle with water.  Shake until all the material is mixing with the water in the bottle. Using a ruler, instruct students to measure the layers after five minutes and 20 minutes. Allow the jar to settle overnight and measure again. Look for floating organic material. The soil sample will form layers of gravel, sand, silt, and clay. The clay will probably be held in suspension the longest. Students should compare the results to their predictions. The students will draw a diagram of the sample in their science learning logs and label each layer. If the clay remains in suspension, students’ drawings should so indicate. 

Part D: Discuss the importance of the organic material (humus) in forming rich productive soils and what happens when it is lost. Students may research the causes of the Dust Bowl. Students should also be asked to draw conclusions about how soils may influence where people can grow crops (areas with adequate drainage, humus), plant pine forests (in sandy soil), and create rice and crawfish farms (clay foundations help to hold water). Invite a representative from the local Soil Conservation District office or county agent to speak about soil conservation, if possible.

Sample Assessment Items

· Pre-test and Posttest on United Streaming
Unit 5:  Earth, Moon, and Matter


Concept 2:  Space

GLEs

*Bolded GLEs are documented.

1
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Synthesis)
2     Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)
3
Use observations to design and conduct simple investigations or experiments to answer testable questions (Synthesis)
4
Predict and anticipate possible outcomes (Application)
11
Combine information, data, and knowledge from one or more of the science content areas to reach a conclusion or make a prediction (Application)
18        Base explanations and logical inferences on scientific knowledge, observations, and scientific evidence (Comprehension)
            20        Determine whether further investigations are needed to draw valid conclusions                                         

           (Evaluation)

38
Explain the effects of Earth’s gravity on all objects at or near the surface of Earth (Analysis)
64
Describe and sequence the phases of the Moon and eclipses (Application)

65
Compare a solar and a lunar eclipse (Comprehension)
66
Diagram the movement of the Moon around Earth and the movement of Earth around the Sun (Comprehension)
67
Explain the changing appearance of the Moon and its location in the sky over the course of a month (Synthesis)
68
Identify the relationship between Earth’s tilt and revolution and the seasons (Comprehension)
69
Explain how technology has improved our knowledge of the universe (e.g., Hubble telescope, space stations, lunar exploration) (Comprehension)

	Guiding Questions
31. Can students discern a pattern in observing  

      the Moon and Earth’s motion?

32. Can students describe satellites?

33. Can students compare a solar and lunar   

      eclipse?
	Assessment Ideas
· TMT

· Rubric




	Recommended Vocabulary
1. Rotation              2. Revolution            3. Seasons           4. Waxing         5. Waning      

 6. Moon Phases     7. Gravity                  8. Clockwise       9. Counterclockwise    

10. Satellite           11. Eclipse(Solar and Lunar)

Key Concepts:
· Compare the visible objects in the night sky, such as the Moon, stars, and meteors.

· Describe the position of Earth, the Moon, and the Sun during a solar eclipse.

· Identify the moon phases and recognize the 28-day pattern.

· Describe why the Sun appears to move across the sky and why the Sun is important to Earth systems.

· Distinguish between Earth’s revolution around the Sun and Earth’s rotation on its axis.

· Identify the relationship among Earth’s tilt, revolution, and the seasons.

· Describe characteristics of the planets in our solar system.

· Identify why humans explore space, the basic needs of humans in space, and technology used or developed during space exploration.



	Textbook Correlation

	Resources


	Harcourt Science Louisiana Edition

· D64-D67

· D70-81

· D84-D89


	· Paper/pencil

· flashlight

· Ball or globe  

· blank moon 

· calendar

· Native American Legend about moon

· Newspaper

· computer

· Mirror 

·  markers

· Paper plate

· clay
	· Diagram of moon phases

· Research packet of space exploration

· http://imagiware.com/astro/Moon.cgi



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 34:  Review of the Solar System (Teacher-Made Activity) (GLEs:   38, 66, 69)

Review Earth as a planet of the solar system in conjunction with the sun, moon and other planetary features.  Students generate a list of things found in our solar system. 

Essential concepts to discuss:

1. Moon as a satellite

2. Gravitational pull

3. Orbit

4. Artificial and natural satellites

5. Sun as a star

6. Effect of proximity of the sun on the planets

*Activity 35:  Earth’s Motions:  Day/Night and the Seasons (CC Unit 6 Activity 9) (GLEs: 1, 2, 3, 4, 11, 18, 68)

Materials List:  1 set per student group (polystyrene foam ball, pencils, lamp or overhead projector, string, bamboo skewer, graph paper, clip boards, masking tape, flashlight, color pencils), map of United States, globe, science learning logs

Prior to this activity, be sure that the students understand that the rotation of Earth on its axis causes night and day. Ask students to contrast the usual temperature differences that occur during the day with those at night. Ask them why the temperatures drop after the sun sets. (The sunlight provides us with energy.) Have students model Earth’s rotation using a polystyrene foam ball held in front of a lamp or overhead projector. The lighted side should be identified by the student as daytime and the side without direct light should be identified as nighttime.

Ask students to think of questions that they may have regarding the seasons. (Students may wonder why seasons happen, if all places have the same seasons, etc.) Ask students to name the seasons and to describe the changes in the weather and the environment that they have experienced during each season. Ask students if anyone has lived in a different part of the country or visited relatives in another state. Locate those places on the map. Have them share any information about the seasons in those locations. 

Inform the students that the seasons are related to Earth’s revolution, or trip around the Sun that occurs in a year, and its tilt. Since we cannot go into outer space to observe the movement of Earth, ask students what would be a good way to set up a science inquiry to observe the event within a classroom (make a model). Students will use the polystyrene foam balls found at craft centers as a model of the Earth.  Attach a string around the center of the ball to represent the equator and insert a bamboo skewer through the center of the foam ball to represent the north and south poles. Discuss the meaning of the equator and the meaning of an axis. Position the ball on the pencil to represent the planet titled on its axis. Help the students to tilt the ball at a 23-degree angle. Use a globe as a model. First, instruct the students to hold the Earth model with the axis perpendicular to the floor in front of a lamp to represent the Sun. Move it around the lamp as if in orbit. Guide students to note that the light strikes Earth’s different hemispheres equally.

Ask students to predict what would happen to the area if the planet were tilted on its axis. 

To model how the angle of a surface affects how light spreads out, have students complete the following activity in small groups.  Attach a sheet of graph paper to a clip board with masking tape.  Hold the board perpendicular to the floor and shine the flashlight directly onto the graph paper about two feet away.  (Be sure the flashlight is parallel to the floor, and, therefore, perpendicular to the paper.  Trace the outline of the flashlight’s beam on the graph paper.  Keeping the same distance from the paper to the flashlight, rock the board towards and then away from the flashlight.  Observations should be recorded in their science learning logs (view literacy strategy descriptions).  Tilt the board at a large angle like 45° or 60° and trace the new outline of the beam with a different color.  Try a couple of other angles, marking the outlines with different colors.  Count the number of squares colored or partially colored for each angle.  Have students draw conclusions about how the angle of the surface affects how the light spreads out.  (Students should conclude that more area is covered by the beam when the board is tilted at larger angles.)   Explain to students that when the same amount of light is spread over a larger area then the intensity of the light decreases.  
Instruct the students to hold up their pencil models so that Earth is tilted on its axis. Place the model so that the students will observe that the light is now slanted as it reaches the surface. Have students move the Earth model into positions that would represent the beginning of the four seasons, pausing in each position to observe which hemispheres are receiving more direct sunlight and those that are receiving less direct sunlight. Carefully observe the students while they move the Earth models through the seasons to make sure that the tilt of the axis remains parallel to its starting position. Have students note when the poles are in darkness. Instruct the students to rotate the pencil to observe day and night. Have them observe whether the rotation affects the areas that are in total darkness or light. Ask students how the amount of light an area gets could influence its weather and climate. (Sunlit hours would be affected which would affect the temperatures.) As the students move their models, name the seasons that the students are observing on the model. The students will also note that the illumination of the Earth forms equal parts on the model at the beginning of the fall and spring. (The equinoxes are periods of equal day and night across the globe.) The students should be instructed to observe that the illuminated parts of the Earth change as the Earth’s position in its orbit changes. Ask them to recall the illumination at the beginning of the activity when the Earth was not tilted. Ask the students if the area of light would change from season to season if the Earth were not tilted. (Allow them to model this again if needed. They should conclude that the Earth’s tilt influences the seasons.)  

Discuss Earth’s revolution around the Sun, the tilt of Earth, and their relationship to seasons. Aid the students in diagramming the Earth’s orbit including the Earth illustrated in four locations to represent the illumination areas for the beginning of the four seasons. The students will label the diagram with the dates of the beginning of each season and the names of each season for both hemispheres. 

Activity-Specific Assessment:

The student will label a diagram of the Earth’s orbit showing the correct locations of the Earth at the beginning of each season in the Northern Hemisphere. The student will explain how the Earth’s location in its orbit and the tilt of the Earth create the seasons.

*Activity 36:  Phases of the Moon (CC Unit 6 Activity 10) (GLEs: 1, 2, 4, 20, 64, 67)

There are several wonderful Native American stories about the phases of the Moon. The teacher might read one of them to the students or have the students listen to one of the legends on tape.

Materials List: Blank Moon Calendar BLM (1 per student), store bought calendar (one with Moon phases included), flashlight or lamp, mirror or bicycle reflector, globe or ball, 1 set per group (polystyrene foam ball, black marker, pencils, cards numbered 1-8), Moon Phases BLM (1 per student), 1 set per student (yellow construction paper, glue, Moon phases illustrations, paper plate, markers, paper arrows, gold brads) 

Part A: At the start of this unit, ask students to begin watching the Moon. Provide each student with a copy of the Blank Moon Calendar BLM and take the students outside on a clear day when the Moon is visible in the sky. Have the students sketch the Moon as it appears in the sky and note the time of their viewing on the correct date on the calendar. On the following day at the same time take the students outside and ask what differences they notice between the appearance of the Moon, its location in the sky, and any other information they recorded the first day. 

Ask students to look for the Moon every day for the next few weeks. They should draw what they see and record the time on the calendar square. For those students living in areas where it is difficult to observe the sky because of street lights or poor weather conditions, a newspaper, weather website, or at http://imagiware.com/astro/Moon.cgi or other sites suggested in the resources can be used to record the Moon’s phase. The students should also prepare a classroom Moon calendar as a visual record that all might share and use to make predictions the following month. Compare what is drawn daily on the individual Blank Moon Calendar BLM to the identified Moon phases on a store bought calendar to what is observed in the sky, or to the newspaper or web resources above. Students should begin to look for monthly patterns. Have students notice the number of days in a complete cycle of phases. (They should conclude that a calendar month is based roughly on the Moon cycle). Ask students if they have a hypothesis as to why the Moon is often seen in the sky. (They should hypothesize that the Moon must be orbiting the Earth.) Explain to the students that both Earth and the Moon are orbiting the Sun which has a greater gravitational pull than the Earth. Further explain that because of how close the Moon is to Earth the gravitational attraction between them causes one side of the Moon to be locked in position facing Earth. (The Moon is actually slowly moving away from Earth at a rate of a couple of centimeters each year.)  Students will prepare a diagram showing the Moon orbiting the Earth and the Earth orbiting the Sun. Remind students that this is a static model. Actually Earth is always moving forward in space as it revolves around the Sun. 

Part B: Ask the students which side of the Moon’s surface is facing toward the Sun. (The side that is lighted.) Ask the students why that part of the Moon is lighter. The students should state that the lighted part of the Moon that we see is reflecting light from the Sun. As the observation period continues, ask students if they have any questions about the Moon phases that they are recording on their Blank Moon Calendar BLMs. Students may wonder why the amount of light changes during the month and if the light comes from the Moon since they have previously learned that Sun lights Earth. To help them understand that the Moon is not a source of light, but a reflector of the Sun’s light, the student can use a flashlight or lamp (Sun), a mirror or bicycle reflector (Moon), and a globe or ball to represent Earth. The students will reflect the light of the flashlight onto a mirror and move it until the light shines on the model of the Earth. The students will discuss that the mirror does not have a light of its own, but is merely a reflector of light just as the Moon is a reflector of the Sun’s light toward our Earthly eyes.

Teacher Note: It is important that the students understand that 50 percent of the Moon is always lit by sunlight just as 50 percent of Earth is always receiving sunlight. 
Encourage the students to recall the changing appearance of the light of the Moon throughout the previous weeks. The students should relate the change in the amount of lighted surface seen from Earth to the position of the Moon in the sky. Color half of a white polystyrene foam ball black for each group.  Have students stick a pencil through the bottom of the ball so that the right side of the ball is black and the left side of the ball is white.  Explain to students that the black side represents the side of the Moon opposite the Sun and the white side represents the side facing the Sun. Tell students that they will use their Moon models to demonstrate the phases of the Moon.  

On the floor, place cards labeled “1” – “8” to mark stations 1-8, beginning with “1” at 12:00 and rotating to the right.  Card “2” should be halfway between 12:00 and 9:00. Card “3” should be at 9:00, etc.  All three students should line up in a straight line, with the Sun first, then the Moon (at station 1 -12:00) and finally the Earth (in the center of the circle created by the stations).  

Begin by having the first student hold up a Sun made of yellow construction paper.  The second child faces the Earth and will hold the Moon model with the white half facing the Sun.  This first station will represent the new Moon phase.  The third child will face the Moon and the Sun and will record their observations on the Moon Phases BLM.  In the first box of the Moon Phases BLM, have students draw a picture of what they see on the Moon model (a circle shaded completely). This first drawing will represent the new Moon.  Next, have the Moon rotate to the right to station 2.  (Make sure that the Moon student always holds the white side of the ball completely towards the sun as he rotates.)  Have the Earth student draw the image of the Moon they see at station 2.  (The right side of the circle should be a white crescent and the rest shaded black.)  Now instruct the Moon student to continue to rotate through stations 3-8 while the Earth student draws the image seen by the Moon model.  

Have the students switch positions and repeat the procedure until all students have completed the Moon Phases BLM.  

After all students rotate through the cards, have students share their drawings and create a class chart of the Moon phases.  Using the class chart, introduce the terms and meaning of waxing, waning, and phases. A good memory clue is to think of waxing as lighting a wax candle in that the light on the Moon increases and waning as the draining of light off of the Moon. Label all the phases of the Moon on the class chart and have the students label their Moon Phases BLM.  

To further reinforce the vocabulary, students can prepare a Moon clock by gluing prepared Moon phases on a paper plate. Using markers, the left half of the rim of the plate from the new Moon to the full Moon can be colored yellow and labeled “waxing,” and the right half from the full Moon to the new Moon can be colored blue and labeled “waning.”

During the activity, the students should begin to conclude that the phases of the Moon are a result of the amount of light being reflected off of the Moon toward the Earth’s surface, and that the shape of the reflection is a result of the relative positions of the Moon, Earth, and the angle of the light reflecting as the Earth revolves around the Sun and the Moon revolves around the Earth. The students will examine traditional diagrams of the Moon phases and interpret the diagram based on the investigation.

The students will return to their Moon plate and add the additional prepared cut-out phases—waxing crescent, waxing gibbous, waning gibbous, and waning crescent—to their plate model. Placing a paper arrow attached to a brad in the center of the plate will provide the student with a Moon calendar that can be used as a study guide and as a phase calendar for the rest of the year.

Activity-Specific Assessment:

The student will sequence a series of Moon phases in the correct order and label them as “New Moon,” “Waxing Crescent,” “First Quarter,” “Waxing Gibbous,” “Full Moon,” “Waning Gibbous,” “Last Quarter,” and “Waning Crescent.”

*Activity 37:  Eclipses (CC Unit 6 Activity 11) (GLEs: 2, 3, 4, 18, 64, 65, 66, 67)

Materials List:  Cat Stevens’ Song Moon Shadow, polystyrene foam ball and pencil (1 per student pair), lamp, science learning logs

Safety Note: Students should be cautioned against looking directly at the light source being used to represent the Sun in this activity.

In preparing for this activity, the teacher should research if there will be any observable eclipses during the school year. If available, students will listen to a short version of Cat Stevens’ song Moon Shadow or the teacher can read the words to the song aloud. Previously, they may have thought of the Moon as being a reflector of light and not an absorber of light. Ask students to explain how an object can cause a shadow and what type of object produces a dark shadow (opaque solid). Ask students if the Moon can cause a shadow and what the song writer is telling us about the composition of the Moon.

Using the small polystyrene foam ball from Activity 10, a lamp, and your students, guide student to understand the process that creates eclipses.  Ask the students if they can define an eclipse and if they know the difference between a solar and a lunar eclipse. Explain to students that we can understand eclipses by looking at models of the Sun, Moon, and Earth. Place a lamp (without a lampshade) on a desk at the front of the room and turn it on. Darken the room as much as possible. Have the students stand in a semicircle facing the lamp, holding their Moon models at arm's length. Explain to them the light represents our Sun, the polystyrene foam balls the Moon, and the students' heads our Earth. Have the students move the balls around their heads to model the rotation of the Moon around the Earth. Have them move the Moon ball in orbit until it completely blocks their view of the Sun/lamp. Ask students to describe what they see.  Explain to them that when the Moon is positioned between the Earth and the Sun, a solar eclipse occurs. Have students draw a diagram in their science learning logs (view literacy strategy descriptions) of the position of the Sun, Moon, and Earth during a solar eclipse and label the parts.  

Propose the question: If a solar eclipse happens during the day, when do you suppose a lunar eclipse would occur? Have the students turn their backs to the sun and position their ball so it's directly opposite the Sun, with their head casting a shadow onto the ball. Ask students to describe what they observe.  Explain that when the Moon passes into the Earth's shadow, we have a lunar eclipse. Have students draw a diagram of the position of the Sun, Moon, and Earth during a solar eclipse and label the parts in their science learning logs. Ask students if more people see a solar eclipse, or a lunar eclipse? Have your students watch the sizes of the shadows for each to decide. Have them look at a partners face during their solar "eclipse". How big is the shadow that falls on their face?  Then repeat for the lunar “eclipse”.  Have students research how often an eclipse occurs and why lunar eclipses do not occur every month. 

Discussion: Does an eclipse of the Moon happen every month? Every year? How could you find out when the next eclipse will occur?  

Activity-Specific Assessment:

The student will correctly label appropriate diagrams illustrating the lunar eclipse and solar eclipse.

*Activity 38:  From Telescopes to Space Probes (CC Unit 6 Activity 12) (GLEs: 2, 69)

Materials List:  Galileo’s Drawings of the Moon, encyclopedias, satellite images of weather, teacher-selected resources on space exploration and space observation technology

Students will research the advances made in space exploration and space observation technology and record their research in their science learning logs (view literacy strategy descriptions). Have students share their information during a class discussion.  Students should try to gather drawings and photographs of various planets, their moons, and Earth’s Moon. If available (The drawings can be found on http://www.pacifier.com/~tpope/Moon_Page.htm ) provide the students with Galileo’s drawings of the Moon as he observed it through the first telescope he made. (The drawings are often found in biographical information of Galileo.) Compare those drawings to present day photographs of the Moon. Using older encyclopedias found in most libraries or older books on space and more modern books and online NASA images, the students will compare the older images to those taken recently to observe the advancements in imagery made possible by new technology. The National Weather Service, NOAA, and NASA all have websites that can be used to gather satellite images of weather, ocean temperatures, and other remote sensing images. Students should also observe satellite images of weather.  

Assign students a short report on the Space Station, Hubble Telescope, Voyager, Pathfinder and the Sojourner probe, Galileo, Apollo 11, or other space missions. The students will write a short report containing an illustration or photograph that represents the mission and explaining how the mission has advanced our knowledge of the universe.  Have students present their reports to the class.  

Unit 5: Earth, Moon, and Matter
Concept 3:  Manipulating Matter

GLEs

*Bolded GLEs are documented.

1 
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Synthesis)

2 
Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)

3 
Use observations to design and conduct simple investigations or experiments to answer testable questions (Synthesis)
4
Predict and anticipate possible outcomes (Application)
5 
Identify variables to ensure that only one experimental variable is tested at a                                    

            time (Analysis)

6 
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Comprehension)

9
Select and use developmentally appropriate equipment and tools (e.g., magnifying lenses, microscopes, graduated cylinders) and units of measurement to observe and collect data (Comprehension)

10 
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)

12 
Use a variety of appropriate formats to describe procedures and to express ideas about demonstrations or experiments (e.g., drawings, journals, reports, presentations, exhibitions, portfolios) (Application)
14
Identify questions that need to be explained through further inquiry (Comprehension)

21
Use evidence from previous investigations to ask additional questions and to initiate further explorations (Application)

24
Illustrate how heating/cooling affects the motion of small particles in different phases of matter (Comprehension)

25
Describe various methods to separate mixtures (e.g., evaporation, condensation, filtration, magnetism) (Comprehension)

	
Guiding Questions
9. Can students recognize the effect that   size, mass, and volume have on the functioning of a variety of materials?

10. Can students use a graph to illustrate the interrelationship of measurements such as time, speed, and mass?

11. Can students make measurements in and compare the U.S. system and metric units?

12. Can students explain the effect of temperature on particles of matter and explain various methods in which matter can be separated?
	Assessment Ideas
· Assessment Specific Activity: Activity 5
· Assessment Specific Activity: Activity 6
· TMT





	Recommended Vocabulary
1.  Mass                 2.  Inclined Plane              3.  Force                 4.  Investigation          

5.  Particles                  

Key Concepts:
· Identify the three states of matter and describe how molecules move through each state (for example, water). Explain how water changes from solid to liquid to gas.

· Identify appropriate tools and techniques for separating mixtures.



	Textbook Correlation
Harcourt Science Louisiana Edition

· E12-E15

· E16-E17

· E40-E45

· F18-F21

· F38-53
	Resources
·  magnet                        

· popcorn                        

· thermometer                   

· clock                             

· graduated cylinders or measuring cups

· balloons                         

· small plastic sandwich bags

· plastic water bottle 

· paper clips

· tennis balls     

· cardboard 

· clear containers

· clear plastic cups

· tea bags or food

· coloring  

· hot plate

· timer or stop watch       

· salt

· rubber bands


Reading Strategies

Review how to skim and scan for important information.

Writing Strategies

Model how to generate testable questions and design an experiment that can be used to test that question.

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 39:  Temperature Effects (CC Unit 1 Activity 4) (GLEs:  2, 3, 5, 6, 10, 12, 24)

Materials List:  popcorn seeds, plastic petri dishes, food coloring, clear tape, hot plate or electric hot pot, ice chest or freezer, blow dryer, tape measure, goggles, oven mitt, ice, water,  disposable aluminum pans, balloons, , clear plastic cups, tea bags, stopwatches, chart paper, Temperature Effects Data Table BLM (1 per student), science learning logs

Safety Note:  To prevent injuries, use plastic petri dishes to prevent injuries from broken glass.   Have students identify safety procedures and equipment needed when using electricity and warm water. In working with heated water, be sure that the water used is not hot enough to cause a burn, be sure that water is not located near electrical devices and that work surfaces are stable. Never drink any liquids used in lab investigations.

Part A:   

Before starting the activity, give students the following SQPL (Student Questions for Purposeful Learning) prompt (view literacy strategy descriptions).  “All matter is made of particles, and temperature affects the arrangement of those particles in the matter.” Instruct students to work in pairs to generate questions related to the prompt.  Have students share their questions, recording them on chart paper for later use.  If the students do not list some key questions, contribute your own questions to the list.

SQPL is a literacy strategy that activates and builds relevant prior knowledge about a topic to be studied and sets meaningful purposes for reading and learning.  SQPL is a procedure in which the teacher generates a statement related to the material to be read or covered in the day’s lesson that would cause students to wonder, challenge, and question.  Students then generate questions related to the prompt, share their questions, and later use the questions to guide their reading as they search for answers.  

Prior to the activity, the teacher should create models of the particles in the three states of matter for each group.  Using food coloring, dye three popcorn seeds blue and three red for each group. To create a solid model, completely fill a plastic petri dish with a lid with popcorn seeds including one blue and one red. Make sure that the blue and red seeds are visible in the model.  (Safety Note:  To prevent injuries, use plastic petri dishes to prevent injuries from broken glass.) Place the lid on the dish and use clear tape to tape the top to the bottom to prevent spilling.  To create a liquid model, fill just the bottom of the petri dish with popcorn seeds including one red and one blue seed and tape on the lid. To create a gas model, place 5 popcorn seeds in the petri dish, including one red and one blue seed, and tape on the lid.  

The students will use their science learning logs (view literacy strategy descriptions) to record an initial drawing of where they predict the particles are positioned in a solid, liquid, and gas and write a prediction explaining the movement of the particles in each state. 

Have student groups observe each model and its particles as energy is applied to the model.  Have students shake the model of the solid and observe the position and movement of the particles by paying close attention to the movement of the red and blue popcorn kernels.  Students should return to their science learning logs and draw a picture (see diagrams below) of the position of the particles (popcorn kernels) in a solid and write an explanation of the movement of the particles.  
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The procedure should be repeated with the liquid and gas models. Have a group discussion on the states of matter and the position and movement of their particles.  Guide students to conclude that the particles in solids move but not very much, the particles in liquids slide over and around each other, and the particles in gases move out faster and farther apart. Also guide students to conclude that as you increase energy, the particles move faster and as you decrease energy, the particles move slower. Have students kinesthetically move around the room to model the arrangement of particles in the three phases.  

Return to questions generated by students from the SQPL prompt.  Using the student observations and appropriate teacher selected reading materials, have the students answer the questions.  Discuss questions and correct any misconceptions that occur. Students can later use the SQPL prompt as a study guide.  

Part B:  Following a discussion on gases and how their particles behave, ask students to design a lab to test the effects of temperature on a gas using the materials provided (balloons, ice chest or freezer, hot plate, 2 disposable aluminum pans, blow dryer, tape measure, water, etc.). Be sure to have each group present their design for teacher review and approval before the students begin work on the activity. Some students may choose to test the effects of heating, while others may choose to test the effects of cooling. Have students create a testable question and establish variables and controls. Guide and assist students in designing the procedures. The teacher should provide materials such as balloons. The students may design a lab such as the following. To investigate the effect of temperature on a gas, the student will measure and record the circumference of an inflated balloon in centimeters before and after the balloon is cooled and warmed. Place the inflated balloon in an aluminum pan with ice and water for fifteen minutes or other chosen interval. Measure and record the circumference. Measure and record again after a second interval.  Repeat the procedure using warmed water in an aluminum pan.  Compare the measurements. Students will set up a table and record the measurements. Conduct a class discussion using the following questions: How does lowering the temperature affect the volume of gas? Is the effect greater over a longer period of time? How does the gas keep the balloon inflated? Why is the volume of air less when the balloon is cold? 

Part C: In a guided inquiry, students will investigate how temperature affects the motion of particles of matter. Have students determine the variables and controls for the lab. Provide students with two clear plastic cups and two tea bags. In one cup, pour cold water. Have students measure and record the temperature in the Temperature Effects Data Table BLM. Immediately, put in a tea bag. Using a clock, timer, or stop watch, record time intervals and the appearance of the water being sure to record the time it takes for the color of the water to begin to change. After a specified interval, have students repeat the investigation with the same amount of warm water, being sure to measure the temperature before proceeding. (Safety note - Hot water can cause a burn. To ensure student safety, make sure water is heated until it is warm but not boiling.) Have students compare the results, describe the apparent motion observed by the tea infusion, and conclude that heat increases the motion of matter.

Activity-Specific Assessment

The student will measure the temperature of a liquid, making sure that his own body temperature does not affect the measurement.
Activity 40:  Separating Mixtures (CC Unit 1 Activity 6) (GLEs:  1, 3, 5, 6, 9, 10, 12, 21, 24, 25)
Next, students will examine how evaporation can be used to separate a solid from a liquid. Students will pretend that they are afloat in the Gulf of Mexico with no fresh water. They do have a great amount of salt water. Pose the question, “How will you survive without fresh water? Have students discuss ways to obtain fresh water containing no salt using what they have learned in the earlier investigation. Guide students to pose the question as to how they can separate the salt from the water and to design their own investigation in which they establish controls and a variable. 

Student designs should involve the measurement of the mass of an amount of salt added to a volume of water in a clean, graduated cylinder or measuring cup. Stir until the salt is in solution. Place the opening of a small plastic sandwich bag around the top of the cylinder forming a balloon shaped container that will collect the evaporated water. Hold the bag balloon in place with tape or a rubber band to form a seal between the cylinder and the air. Allow the water to evaporate. Students may taste the water in the bag and may observe salt crystals in the cylinder. Have students relate this investigation to the water cycle. 

Optional Alternative:

Place iron pieces in sand or dirt.  Using a magnet, separate the iron from the sand.

Activity-Specific Assessment

The student will separate mixtures. Provide students with samples of saltwater or sugar water and ask them to describe how they would separate the salt/ sugar from the water. Students should design and complete an experiment to separate a saltwater/sugar water solution.
 Activity 41:  Modeling the Water Cycle (GLEs:  1, 3, 5, 6, 9, 10, 12, 21, 24, 25, 58)
Materials List:  graduated cylinders, water, ruler, balance scale, salt, plastic sandwich bags, rubber bands, red food coloring, empty water bottles, alcohol thermometers, learning logs

Prior to the investigation, the teacher should thoroughly wash the graduated cylinders and sterilize them if possible. If this is not possible, the teacher should substitute measuring cups for the cylinders that can be washed in a dishwasher or sink. Ask students to think of a day when it rained. Have them describe what happened to the rain during the days after the rained stopped. Guide them to describe that the water dried up and disappeared. Ask them to think about where the water went and develop a testable question. 

Have students model the water’s disappearance (evaporation), which will lead them to determine where the water went. Using a graduated cylinder, students will measure and record a certain amount of liquid. They will identify a change in volume as the dependent variable. Then, they will place the cylinder (container) in the Sun and record the change in the volume as the liquid evaporates. Encourage students to infer what happened to the liquid. If it is not possible to go outside, then a high intensity lamp or sunlamp can be used to represent the Sun.  

Next, students will examine how evaporation can be used to separate a solid from a liquid. Students will pretend that they are afloat in the Gulf of Mexico with no fresh water. They do have a great amount of salt water. Pose the question, “How will you survive without fresh water?” Have students discuss ways to obtain fresh water containing no salt using what they have learned in the earlier investigation. Guide students to pose the question as to how they can separate the salt from the water and to design their own investigation in which they establish controls and a variable.  Student designs should involve the measurement of the mass of an amount of salt added to a volume of water in a clean, graduated cylinder or measuring cup. An example investigation would be to stir until the salt is in solution. Place the opening of a small plastic sandwich bag around the top of the cylinder forming a balloon shaped container that will collect the evaporated water. Hold the bag balloon in place with tape or a rubber band to form a seal between the cylinder and the air. Allow the water to evaporate. Using individual disposable spoons, students may taste the water in the bag and may observe salt crystals in the cylinder. Have students relate this investigation to the water cycle. 

Later, have students think about all of the water that is evaporated into the atmosphere. What happens to it? Have students think about how the mirror in a bathroom looks after a shower. Have them discuss with their partners where the water came from and why it is there. Guide students to answer the question of how the evaporated water (a gaseous vapor) can again return to (condensed) the liquid state. 

Guide students in creating a model that will show how water vapor can be separated from the air in the classroom.  Have students pour a measured volume of room-temperature water, colored with red food coloring, into a clear plastic water bottle. Have students measure the temperature of the air in the room and the temperature of the water. Students will observe the appearance of the exterior of the bottle and record in their journals. Students will place the bottles in a freezer overnight. The following day the bottles will be set upon their desks and observations made of the water droplets, or condensation, that forms on the exterior of the bottle. Review the procedure for using a thermometer and how to read a thermometer.  The students will measure the room temperature in the room, the ice in the bottle, and the outside of the bottle. The students will wipe the condensation to confirm that it is water. Ask them where the water came from since it is not red. Help them to conclude that the liquid water is separating from the air in the classroom. Watch as the water forms puddles on their desks. Have students relate the water to rain. Students should observe and record results in their science learning log (view literacy strategy descriptions).  The vocabulary words introduced for the water cycle are evaporation, condensation, and precipitation. Define the terms in relation to the model and to the water cycle. Using the student observations and appropriate teacher-selected reading materials, discuss the water cycle and the processes involved.  Use drawings or roundhouse diagrams to represent the water cycle and to put all of the ideas in the models together.  

Using the SPAWN (view literacy strategy descriptions), have students respond to the following writing W or What if? prompt:  As a class you have just discussed the importance of the water cycle.  What would happen to Earth if the water cycle suddenly stopped?  When writing, think of all the things affected by the water cycle and how Earth depends on it.  Students should write for about 10 minutes and may write about plants dying from lack of water, the amount of fresh water decreasing, or the lack of rainfall.  Students should share their writing with a partner.  

SPAWN writing is a form of writing used to promote higher order thinking and writing about topics.  SPAWN is an acronym that stands for Special Powers, Problem Solving, Alternative Viewpoints, What If? and Next.  

Teachers determine the type of higher order thinking they want the students to exhibit, and then write a prompt that promotes the kind of thinking about the content they desire.  SPAWN prompts can be used as an anticipatory or reflective activity.

Activity-Specific Assessment:

Provide students with samples of saltwater or sugar water and ask them to describe how they would separate the salt or sugar from the water based on their observations of the water cycle. Students should design and complete an experiment to separate a saltwater or sugar water solution.   

Unit 5:  Earth, Moon, and Matter
Concept 4:  Weather

GLEs

*Bolded GLEs are documented.

1
Ask questions about objects and events in the environment (e.g., plants, rocks, storms) (Synthesis)

2
Pose questions that can be answered by using students’ own observations, scientific knowledge, and testable scientific investigations (Comprehension)
3
Use observations to design and conduct simple investigations or experiments to answer testable questions (Synthesis)

4
Predict and anticipate possible outcomes (Application)
6
Use a variety of methods and materials and multiple trials to investigate ideas (observe, measure, accurately record data) (Comprehension)
7
Use the five senses to describe observations (Application)

8
Measure and record length, temperature, mass, volume, and area in both metric system and U.S. system units (Application)
9
Select and use developmentally appropriate equipment and tools (e.g., hand lenses, microscopes, graduated cylinders) and units of measurement to observe and collect data (Comprehension)

10
Express data in a variety of ways by constructing illustrations, graphs, charts, tables, concept maps, and oral and written explanations as appropriate (Synthesis)

11
Combine information, data, and knowledge from one or more of the science content areas to reach a conclusion or make a prediction (Application)

12
Use a variety of appropriate formats to describe procedures and to express ideas about demonstrations or experiments (e.g., drawings, journals, reports, presentations, exhibitions, portfolios) (Application)

18
Base explanations and logical inferences on scientific knowledge, observations, and scientific evidence (Comprehension)

19
Describe procedures and communicate data in a manner that allows others to understand and repeat an investigation or experiment (Comprehension)
57
Explain how unequal heating of Earth’s land and water affects climate and weather by using a model (Synthesis)

58
Draw, label, and explain the components of a water cycle (Synthesis)

59
Measure, chart, and predict the weather using various instruments (e.g., thermometer, barometer, anemometer) (Application)

60
Identify various types of weather-related natural hazards and effects (e.g., lightning, storms) (Comprehension)

61
Identify safety measures applicable to natural hazards (Comprehension)

	Guiding Questions
24.  Can students explain the water cycle?

25.  Can students use simple weather   

      gathering tools to predict the weather?

26. Can students describe the causes and    

      the effects of weather?
	Assessment Ideas
· TMT

· Rubric




	Recommended Vocabulary
1. Evaporation      2. Condensation     3. Precipitation       4. Rain Gauge     5. Barometer   6.Wind Gauge                   7. Meteorologist        

Key Concepts:

· Identify examples of evaporation, condensation, precipitation, and runoff; understand the water cycle.

· Read a weather map, recognize weather patterns, and identify the functions of basic weather instruments.

· Compare weather patterns and climates as they relate to bodies of water, landforms, and geographic positions on Earth.



	Textbook Correlation

	Resources


	Harcourt Science

· D2-D29

· D34-D35


	· Measuring cups 

· chalk

· Ruler 

· clock

· Paper/pencil 

· cup

· Hot plate

·  water

· Food coloring   

·  plastic bottles

· Freezer

· pot

· Pan or cookie sheet 

· oven mittens

· Materials for weather instruments
	· Poster

·  computer

· Newspaper

· markers/crayons

· Coffee can

·  match

· Globe

·  flashlight

· Construction paper

· aquarium

· Dry ice

· broom straw

· Thermometer

· United Streaming

· Barometer 

· polyethylene sheet

· Clay 

· research materials

· http://www.zetnet.co.uk/sigs/weather/Met_Codes/beaufort.htm



Reading Strategies

Locate information from a non-fiction resource

Writing Strategies

Review how to create a summary

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 42:  Water Cycle (CC Unit 6 Activity 6) (GLEs:  1, 2, 3, 4, 10, 11, 18, 19, 58)

Part A:  Review concepts of the three states of matter.  Have students brainstorm different solids, liquids, and gases.  Teacher will record responses on the board.  Ask students if they can explain the difference between the makeup of a solid, liquid and a gas.  Teacher will then lead a discussion into the molecular structure of each.  (Molecules in a solid are arranged close together and have very little movement. Molecules in a liquid are arranged farther apart, but still joined and have more movement than a solid.  Molecules in a gas are far apart; filling the space of the container they are in and have a lot of movement.) Students can demonstrate each state of matter by acting out the movement of the state of matter in discussion. Start with a solid. Students form into a tightly packed group in the middle of the classroom. Explain how a solid molecule behaves. Teacher will then explain that a solid can become a liquid under the right conditions.  For example, an ice cube melting into liquid water. Students will then demonstrate a liquid by moving further apart, but staying connected allowing the teacher to be able to fit into spaces between students.  Finally, liquid will change into a gas (water into steam) and students will move far apart taking up the entire space of the classroom. Teacher will also can discuss this process may take place in a different order. For example, steam cooling into a liquid, liquid changing to a solid. Students will go to their desks and journal explaining molecules in the 3 states of matter.  For example, draw 3 circles illustrating the arrangement of molecules in each state of matter.  Teacher may want to perform this activity throughout the year.

Materials Lists: 1 set per group (2 jars with lids, water, tape, graduated cylinder, markers, 2 coffee cans with lids, garden soil, black construction paper), science learning logs

Refer to or repeat the activity from Unit 1 which demonstrated evaporation and condensation or do the following activities.

Part B: Evaporation

To model and develop the concept of evaporation, the students will pour 0.5 liter of water into each of two jars with lids and mark the water levels. Cover one jar and place both in a sunny window.  For teachers without classroom windows, jars may be placed under a heat lamp.  Students will observe and mark the water levels each day and record their observations in a data table in their science learning logs (view literacy strategy descriptions). Students will explain why there is a difference between the water levels in the two containers after a period of time. Where has the water gone? Is there evidence of evaporation in both containers? (The condensed water on the lid is a clue.) Students should identify the water collecting on the lid as precipitation that falls back into the container.

Part C: Condensation

Safety Note: All sharp edges on the can should be covered with tape.

Ask students to define evaporation and condensation. To model condensation, the students will fill a can half full of garden soil, covering the can with black construction paper and placing a plastic lid on the top. A control can without the soil should also be prepared with the black construction paper on the outside and a plastic lid placed on top. Put the cans in a sunny window, outside, or under a heat lamp. Water droplets will begin to form on the underside of the lid covering the can that contains soil. Ask students what variable was changed between the two cans. Ask students where the condensed water is coming from (the soil). Explain that soil is composed of weathered rock, air, water, and organic material. As the water droplets begin to coalesce and get heavy, they will fall back to the soil, similar to precipitation in the atmosphere. Ask students what force is causing the heavy water droplets to fall down toward the soil (gravity). Students will relate this model to the water cycle and realize that water trapped within the soil is part of the water cycle and very important to plants. Have students recall that water can pick up acid from decaying material in the soil and weather limestone formations under the ground. The students should diagram the water cycle in their science learning logs and write a paragraph explaining the process.

Ask students to think how the water cycle relates to the rock cycle (weathering, erosion, and deposition) and to write a paragraph developing the relationship between the two cycles in their science learning logs. 

*Activity 43:  Weather Station (CC Unit 6 Activity 7) (GLEs:  2, 6, 7, 8, 9, 10, 12, 18, 57, 59)

Materials List: 1 set per weather station (empty milk carton, jar, cut plastic bags, non-mercury thermometers), masking tape, scissors, poster-sized charts, 1 per student group (large jar, 2 sheets of black construction paper, cardboard or plywood, books, soil, water, heat lamp, 100 watt light bulb, 2 - 250 ml beakers, 2 thermometers), towels or pillows, 1 set for demonstration (10 gallon aquarium, heat lamp with clamp, 100 watt light bulb, ice, bowl, punk, plastic wrap, matches), Weather Data Collecting BLM, (one per student), How Angle Spread Sunlight Data Table BLM (1 per student), science learning logs

Part A: Ask students if they have ever seen weather forecasts on television. Introduce the term and describe the job of a meteorologist. Ask students what kind of weather information the meteorologist provides and how the class could gather information on the daily amount of rainfall and other weather data such as wind direction, wind speed, and wind pressure. Allow students to research and design weather instruments from available material of their choice to be used at school and at home.   A good resource to use for locating instructions for building weather instruments is http://www.fi.edu/weather/todo/todo.html. Data should be complied and averaged daily. The students should create a weather center for the classroom or school (check with principal to determine best location, etc.) that may include traditional weather tools and the student-made ones. Lead the students to an appreciation of the need for precision when creating instruments so that accurate data can be collected.

During the school day, the rainfall will be measured, wind direction will be determined, and wind speed will be estimated using the Beaufort scale (found at http://www.zetnet.co.uk/sigs/weather/Met_Codes/beaufort.htm) or from a simple student-made anemometer. Temperature will be gathered using a thermometer. (Directions on making weather tools can be found in various books and on the site http://www.fi.edu/weather/todo/todo.html.) Each student will record all measurements daily on the Weather Data Collecting BLM.  The students will define and use weather terms such as precipitation, wind direction terms such as easterly and westerly winds, and descriptive terms such as a gentle breeze and gale force winds.

Students will collect, record, and graph the data in both metric and U.S. units. Students will make predictions based on the data. The students will produce daily and weekly weather data poster-sized charts for the classroom. If computers are available, students may refine their predictions based on the use of NOAA satellite images and weather data from states nearby. 

Part B: Prior to this activity, instruct students to use a newspaper listing or to conduct an Internet search to locate temperatures of five cities around the country and the world. The students should observe that the temperatures vary and give reasons as to why the temperatures are different. (Some may state that areas are farther from the equator.) Tell them that they will learn a little more about this later in the activity. 

Probe students as to the cause of the differences in air temperatures. To model how the amount of light hitting each area of the globe affects air temperature, have students complete the following activity:  Instruct students to cut an inch-wide slit in the middle of each piece of black construction paper.  Tape one sheet of black construction paper to each of the cardboard or plywood boards.  Place a thermometer into each slit such that the bulb is between the board and the paper, and the scale can be read without removing the thermometer.  Tape the thermometer in place. Leave the assembled thermometers in the shade long enough so that they read the same outside temperature.  Use books to tilt one board so that it faces the Sun and the Sun’s rays fall nearly perpendicular to the board.  The other should be flat on the ground or even tilted slightly backwards from the Sun if the Sun is especially high in the sky.  Instruct students to record the temperature on each thermometer every minute on the How Angle Spreads Sunlight Data Table BLM until the temperatures level off and stop climbing.  Allow the thermometers to remain undisturbed for a few minutes then record their final temperatures. Present students with the following questions and have students record the answers.
· Which paper was heated more quickly?

· Which got warmer?

· What do the results of this experiment tell you about the changes in temperature? 

· What was the angle of the Sun when the temperature dropped? 

· What was the angle of the Sun when the temperature was the highest?

The students should conclude that the more direct the Sunlight, the more energy an area receives. 

Part C:  Ask the students if they know what causes wind. Ask if they know anything about the movement of cold and warm air. (Some may say that hot air rises as they have seen hot air balloons lift off, smoke rise, or identify the waves of heat coming off road pavement or the surface of a car in the summer.)  The teacher should be sure to point out that the hot air is less dense than the air that surrounds it.  If access to the LPB Cyberchannel is available, show students the video Weather Smart: Heat, Wind, and Pressure.  

Refer students back to the previous activity and ask students how this uneven heating could affect the winds and have them record their ideas in their science learning logs (view literacy strategy descriptions).  Create a model of the Earth to help demonstrate how the uneven heating of Earth’s surface creates wind.  Insert a 100 watt light bulb into a clamp light socket.  Place the lamp so that it shines 8 centimeters from the edge of one end of a 10 gallon aquarium.  In the other end of the aquarium, place a bowl full of ice about 8 centimeters from the edge.  Cover the aquarium with plastic wrap.  Light the end of a punk and allow it to burn for a few seconds.  Blow out the punk and use it to puncture a small hole in the plastic wrap near the bowl of ice.   Have students observe the model and in their science learning logs, describe what happens to the smoke.  (It circulates. The warm air near the lamp circulates toward the area of the aquarium with the ice, and the cool air near the ice circulates toward the area of the aquarium with the lamp.)  Discuss with the students the difference in the temperatures of each end of the aquarium.  Guide students to explain how this uneven heating caused the smoke to circulate through the aquarium. This model is similar to what happens to create wind on Earth.  Note:  There should also be layering, i.e., warm air on the top and cool air on the bottom.  The teacher should illustrate this as well.

Next, have students investigate whether land or water changes temperature faster.    Have students place 150 ml of soil in one 250 ml beaker and 150 ml of water in another 250 ml beaker.  Direct students to create a data table in their science learning log. Place a thermometer in each beaker and record the initial temperature.  Place the heat lamp about 10 centimeters from the beakers, ensuring that each beaker is equal distance from the lamp and both are receiving equal amounts of light.  Turn on the heat lamp.  Record the temperature of each beaker every minute for ten minutes.  Turn off the lamp and record the temperature every minute for ten minutes.  Have students analyze their data.  Have students determine whether further investigations are needed to draw valid conclusions.  Hold a class discussion about the results.  The students should conclude that land heats and cools faster than water.  Explain to students that the temperature of the air above the land and the water is affected by the temperature of the land and the water.  

Explain to students that a real-life example of this uneven heating is the temperature difference between the coastal areas and areas in central Louisiana. Have students research and record the land temperature and wind direction in the morning and at night of two cities near the coast of Louisiana and two in central Louisiana. (Of course, there are other factors such as weather fronts that may have to be considered.)  Students should note that areas near the coast are warmer than areas inland during the daytime. (This is generally the case of the north and south shore of Lake Pontchartrain.) Ask students to explain why (the warming effect of the water).  Students should also note that the wind blows inland (sea breeze) during the daytime and offshore (land breezes) at night near the shore.  Guide students to explain why.  (Since the air over land cools more rapidly at night than the air over water, a temperature difference is established, with cooler air present over land and relatively warmer air located over water and vice versa for daytime.  This uneven heating of air causes wind.)  

In their science learning logs, have students summarize what they have learned about the unequal heating of Earth’s land and water and how this creates wind on Earth.  

*Activity 44:  Weather Phenomena and Safety (CC Unit 6 Activity 8) (GLEs:  10, 12, 60, 61)

Materials List:  polyethylene sheet, metal pan, clay, metal object, teacher-selected resources on weather phenomena, posters, markers or crayons, website- www.weatherwizkids.com
Teacher Note:  This activity may not work well on a humid day in Louisiana.

Tell students that today they will be studying different kinds of serious weather events. Ask them if they can determine which weather event you are demonstrating. Demonstrate lightning by using the following demonstration of static electricity. Rub a polyethylene sheet with a metal pan that has a clay or putty ball attached as a handle. Rub the sheet for a minute. Then, in a darkened room, place the pan next to a metal object. A spark should discharge from the pan. Ask students what weather event the spark brings to mind. Ask students if they have experienced static discharges before and how they happen naturally. Display images of cloud-to-cloud, cloud-to-ground, and single cloud-lightening strikes. Students may have stories to share about lightening strikes to buildings or trees.

The students will name other weather events of which they have previous experience and/or knowledge. The students will use teacher-selected resources to learn about the causes of lightning and thunderstorms, hurricanes, and tornadoes. They will research the National Weather Service warning alert system and the safety measures to be taken in the event of hazardous conditions. The students will make posters and presentations to the class describing the weather event. 

Students will brainstorm (view literacy strategy descriptions) a list of items that should be included in a family storm safety kit (batteries, medicines, first aid kits, medicines, flashlights, etc.)  Hold a class discussion where students share their ideas and create a class list.  Students should also list safety phone numbers that are needed in times of emergencies. Some parishes have emergency alert centers that are good resources for this information. Have students create a storm safety brochure that can be distributed at school, PTA meetings, etc. 
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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.
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* 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.).
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