Stacy Moult
Instructional Coach- Chirs Gibler

Lesson Title- “Erosion Explorers”

Lesson Narrative-

Erosion is an actual process that works slowly, hundreds and thousands of years.  A mountain can wear away through erosion until it is at ground level.  Landforms can also be affected by chemical erosion and through physical forces such as landslides (action of gravity), earthquakes, temperature changes, wind, water, glaciers.  It is important for students and or adults to be aware of the causes and preventions of erosion and the more they can make better choices about land use and how to not destroy/misuse of it.  Students will be led and work together through a variety of stations and lessons about the various types of erosion and the sustainability process and procedures needed to prevent the progression of the erosion process for future generations.  Students will be expected to record all data and information learned in Lab Notebooks and relate results found to hands-on activities and projects.  Lessons will be guided by the 5 E’s instructional model and will be evaluated through sever formative assessments and a summative proficiency test at the conclusion of the unit.  
Grade Level- 4th grade

Student Learner Goals/Objectives- Connected to the GLE’s

Missouri Grade Level GLE’s

Strand 5- Earth Systems

Concept A. The Earth’s materials and surface features are changed through a variety of external processes 


c. Describe how weathering agents (e.g., water chemicals, temperature, wind, plants) cause surface changes that create and/or change Earth’s surface materials and or landforms/bodies of water

d. Describe how the erosion processes (i.e., action of gravity, waves, wind, river, glaciers) cause surface changes that create and/or change Earth’s surface materials and/or landforms/bodies of water


e. Relate the type of landform/water body to the process by which it was formed

Student Objectives

1. Students will be able to identify the different types of erosion- wind, water, gravity, chemical

2. Students will able to identify the effects of erosion  has on land/ice/water- surface changes
3. Students  will be able to identify/determine steps to erosion prevention 
4. Students will be able to identify and describe the erosion process on various land marks (i.e., Grand Canyon/Black Canyon CO)

Featured Scott Foreman’s Textbook (or other books)
SF-Volume 1 Unit b- Earth Systems, chapter 9
Picture Perfect Lessons- by Karen Rohrich-Ansberry and Emily Morgan
Academic Vocabulary Words

erosion, weathering,  surface change, mechanical weathering, gravity erosion, wind erosion, water erosion, chemical erosion sand dunes, deposition, water weight, earthquakes/landslides, slow/rapid process
Safety

Students will be expected to follow all safety rules:  safety goggle usage, no tasting of lab products, work together as a team, sharing of duties.

Bibliographies of more information
Story/picture books- “Cracking Up Erosion” A Story about Erosion by: Jacqui Bailey

“Erosion- Changing of Earth’s Surface” by Robin Koontz
Websites: Weathering video- BrainPop.com

“Grand Canyon” by Linda Vieira
Grand Canyon Visitors Center- http://www.nps.gove
Power Point Presentation- “Erosion”

“Hey Ranger”- Kids ask questions about the Grand Canyon- Kim Williams Justesen
Engage

Students will view a power point presentation showing examples/photographs of different effects of erosion.  While viewing, students will be asked to look for any commonalities within each picture shown.  What did each picture have in common?  The last slide will display the word “Erosion” what is erosion.  A web will be created on chart paper displaying prior knowledge.  Students will also be shown pictures of the effects of erosion on the environment.  A listing of negative effects will follow (sustainability) such as Sedimentation in rivers (pollution, damage to ecosystems), removal of topsoil (prevents plant growth/destroys crops); Wind erosion (increases particles in the air, reduces visibility, reduces air quality and causes breathing problems).  At the end of the unit the web will display knowledge learned.  A photograph of the Grand Canyon will then be presented leading into a discussion about how the erosion process can create beautiful landmarks- the power of erosion can have on various landforms.  The book “Cracking Up" Erosion will then be read to students.  After reading through the material student can post any thought, mental images, or questions they may have about erosion on a post-it note and post the post-it parking lot.  A book discussion will then cover the forces beneath the surface of land that cause the crust to be faulted, folded, tilted, and lifted.   The natural process of weathering will also be discussed and each type of erosion will be introduced.
Explore- Lab
Students will get together with their lab group and rotate through 5 different stations based on the various types of erosion.  
Station 1- Water Erosion

Materials- water, trays, soil, cups, eye dropper, spray bottle, science notebook (rotates to each station as well)
Students, after coming up with a hypothesis, will determine what will happen when they spray/drop/pour water onto soil.  All information (data/measurements/images/claims/evidence) found will be recorded in notebook.
Station 2- Wind Erosion

Materials- goggles, trays, plastic bin, straws, fan or blow dryer

Students will formulate hypothesis and perform task and document information found.

Station 3- Glacier Erosion

Materials- ice cubes, clay, tray, sand

Students formulate hypothesis and perform task described on task card and all data collected recorded in notebook.

Station 4- Earthquake/Landslide

Materials- trays, plastic, soil

Students will formulate hypothesis and perform task on task card.

Soil placed on tray- Earthquake- draw picture of before and then drop tray on table or floor and draw picture of after result. Landslide- In bin, students build a mountain and pour water down hill to create landslide.  Record results in notebook.

Station 5- Chemical
Materials- goggles, vinegar, eye droppers, different types of rock/stone- granite

Student will determine which rock type displays chemical erosion the most/fastest.  Information documented in notebook.

Review/Conclusion- whole group share- What types of erosion did you observe today?  What problems can result from each?  

Students will then place in new group (gallery exercise) and share notebooks and information found during labs and compare.

*Formative Assessment 

Notebooking information listed above will be evaluated through observation and discussion throughout lab activities and unit notes.

Explanation
Materials- notebook, tape measures
Students will work together in groups and walk the school grounds to find examples of erosion.   Students will use qualative and quantize observations.
Review/Conclusion- students will discuss and share types, facts, forces, and problems of erosion.  Ask them to start thinking about how this information will help them design a solution to the erosion problems that their groups found at school or even home (family project).

*Formative Assessment

A 5 layered foldable book will be created.  Students will label each layer of the book with each type of erosion wind, water, glacier, chemical, earthquake/landslide.  Students will draw a picture to go with label- pictures can also be used from magazines or computer images.  Back of foldable will list ways of prevention and ways to solve.  Students may also create posters (using Scott Forseman leveled readers) listing all vocabulary and present to class.

Elaborate

Place a rock in a container and have class shake jar 100 times- pass the jar and note observations when done.  Place another rock in a jar and do not shake. Examine each jar and ask students to compare each jar and relate tiny particles in the jar that was shaken to erosion and what happens to rocks in a creek bed.
Students can visit the Grand Canyon Visitors Center on-line- make a brochure foldable (Picture Perfect lessons)
Evaluation- 

*Summative Assessment- Proficiency Test will be given at end of unit- see below
Answers/Key will follow- 35 points possible
Name: ____________________________________________________ Date: ___________________

“Erosion Explorers”
Proficiency Test

Multiple Choice/Agree Disagree/Short Answer

1.  Which of the following is the best definition of weathering? (1pt)
A. The breakdown of rocks

B. The removal of rocks

C. Neither

2.  Which of the following is a definition of erosion? (1pt)
A. The process that involves the movement of soil and rock

B. Both

C. Neither

3. Which type of changes are included in the process of weathering? (1pt)
A. chemical change
B. Physical change

C. Both

4. Erosion can be caused by which of the following? (1pt)
A. Wind

B. Water

C. Ice

D. Gravity

E. Chemical

F. All of the above

5. After weathering occurs, what is left over from the rocks that have been broken down? (1pt)
A. Water

B. Dirt

C. Soil

D. None of the above

6. Which process comes first erosion or weathering? (1pt)
A. Erosion

B. Weathering

7. Are erosion and weathering dependent upon one another? (1pt)
A. Yes- they both need to occur in order for cycle to continue

B. No- they are separate events that occur independently

8. Matching- match the erosion example to the correct type of erosion (4pts)
Gravity




caused by rain drops or heavy rain

Water




occurs due to the action of currents and waves

Wind




blowing sand

Shoreline erosion 


movement down a slope due to force of gravity

9. Short Answer

Name and describe 3 forces involved in erosion of a mountain. (6pts-2 pts each)
Force #1

Force #2

Force #3

10. Erosion processes have negative effects on (1pt)
A. Air quality

B. Water quality

C. Plant growth

D. All of the above

11. Agree/Disagree- read each statement below.  Circle to indicate whether you agree or disagree with the statement. (3pts)
1. The effects of erosion and weathering can be a long process.
agree
disagree

2. Erosion can cause negative effects on the environment.

agree
disagree

3. Human activity such as farming and construction does

not affect the rate of the erosion process.


agree 
disagree




12. The following is a listing of forces that change Earth’s surface, circle the forces that are a slow process and underline the ones that are considered a rapid process. (7pts)
Mechanical

Earthquake

Landslide

Deposition

Volcano

Erosion

Chemical

13. Compare Erosion with Deposition. (1pt)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

14. What main force causes erosion? ________________________ (1pt)
15. Indentify and summarize the major events when searching and developing for a plan of action to the erosion exercise done in class or at home.  What type of data did you collect and what results were found.  What did you learn about the erosion process?  List your hypothesis. (5pts)
Hypothesis: ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Test Answers- 35pts possible- Erosion Explorers
1. A

2. B

3. C

4. F

5. C

6. B

7. A

8. Gravity- movement down slope due to force of gravity

Water- caused raindrops and heavy rain

Wind- blowing sand

Shoreline erosion- occurs due to the action of currents and waves

9. Water/gravity/chemical- correct description with each

10. D

11. 11. 1-agree 2 agree 3 disagree

12. Slow- mechanical/deposition/erosion/chemical

Fast- earthquake/landslide/volcano

13. Erosion- definition- Deposition- definition evident

14. Gravity

15. A brief explanation of group work or family help- connections made with full understanding of events or processes of erosion/weathering. Hypothesis- if… then… statement made and makes sense.
