Lesson 3: Mechanical Weathering by Water/Ice and Erosion
Learners:

• This lesson will be taught to 3 grade seven classes, each having approximately 28     students

• Among students, there are 2 ESL students who will need support in understanding some of the vocabulary associated with the lesson.  

• This lesson is a cooperative learning activity.  Students will be organized in groups of 4, and desks will be arranged to accommodate group seating

S.L.O(s): 

7-4-04 Investigate and describe the processes of weathering and erosion, and recognize that they cause changes in the landscape over time 

G.L.O(s):

D3- Understand the properties and structures of matter as well as various common manifestations and applications of the actions and interactions of matter
D5-Understand the composition of the Earth’s lithosphere as well as the processes involved within and among them

E3- Recognize that characteristics of materials and systems can remain constant or change over time, and describe the conditions and processes involved

Cluster 0:
	Initiating, Planning, Implementing

- Students will be prepared for this lesson one day in advance.  Before this lesson, students will be shown a plastic bag which contains a jar filled with water.  Teacher will ask students to predict what will happen to the object if frozen, and how this relates to how rocks on Earth’s surface change. (7-0-1a formulate specific questions that lead to investigations)

- Teacher will ask students, in what other ways does water change rock?  (7-0-1b select and justify a method to be used in finding the answer to a specific question)

-For this lesson, teacher will have the bag and jar after they have been frozen.  (The jar should be shattered due to ice expanding when it freezes.)  
	Observing, Measuring, Recording
- Students will make observations that are relevant to a specific question (what happened to the jar when it froze, why did it break?) and justify their reasons for how they explain what happened also (how else does water change rock, what effects does this have on the landscape?)
-Students will record their observations when completing the “try this” activity (Erosion from running water) found in the Unit 4: Earth’s Crust copyright 2000 Nelson Thomson Learning
Design Process: (7-0-3e Create a written plan to solve a problem)  Students will use the assigned format to document lab results

	Analyzing and Interpreting
- Students will observe and record how the ice changed the pile of sand in the “try this” activity

	Concluding And Applying
-Students will make connections between observations and changes in landscape (ex. Freeze-thaw action causes pot holes in streets, wave action causes sand at shore lines)

- Students will conclude that water causes physical change to rock surfaces


Key Knowledge Statements:
• Students will understand that water and ice and other agents cause physical change to rock surfaces (called Mechanical Weathering)
• Students will identify examples from their environment of where rock surfaces have been physically changed by water and ice (beach, streets, glaciers)
• Students will understand the difference between weathering and erosion

-weathering- is the break up of rocks (we will look at both mechanical and chemical weathering)


-erosion- the removal and transport of earth materials by natural agents  

•Students will understand that rocks are constantly changing, and that these changes take millions of years to occur

Resources/ Materials:

• Each group of 4 students will need a large styrofoam tray, a container of sand, an ice cube, a magnifying lens
• Students will use their science journals to record observations
• A copy of the handout “What causes mechanical weathering?”
Teachers Reminders



  Learners Tasks

	-Teacher will start by reviewing student predictions about what would happen if the bag and jar were frozen.
-Teacher will then show students the result of the frozen bag and jar, indeed, it has broken.  Teacher will ask students to explain why, discussing what is happening to the water as it freezes, and how this contributed to the jar breaking.  Teacher will prompt students to connect this knowledge to Earth’s crust, tell students it’s called “frost action”.  Where does this type of activity happen and how does it change rock surfaces? (examples of this occurring are in city streets, and rock surfaces where temperatures vary repeatedly)  Teacher will introduce students to the term “weathering” which means, the break up of rock surfaces.  This will be looked at in more detail throughout the lesson.  Teacher will also introduce students to the term “erosion” and explain the difference between the two.
-Class will now move on to “try this activity” to discover other ways that water weathers rock surfaces on Earth’s crust.
-Teacher will review lab report structure with students.  Teacher will tell students that they will be handing in their lab report for feedback on completeness.  They are to follow this structure for all lab reports.  Teacher will tell students that next class they will be completing a lab report for marks, so to pay attention to detail to assure completeness.

-Teacher will explain the activity in full, groups will then choose one student to collect materials for their group, and begin the activity.

   ·Try This Activity: Make a cone-shaped pile of sand in the centre of Styrofoam tray.  Flatten the top, and place an ice cube carefully on the cone.  Allow the ice cube to melt.

-Once students have completed the activity, they will clean up, and as a class we will discuss the results.  (as the ice cube melts, water transports sand)  Teacher will ask students: what are examples of ways in which water changes the rocks in Earth’s crust?  Teacher will explain how wave action causes sand at beaches, and how glaciers changed the landscape.  Teacher will introduce students to the term “mechanical weathering”.

-Students will be given a hand out “What causes mechanical weathering?”  Students are to read the hand out, highlighting the important information.  This will introduce students to the fact that mechanical weathering can be caused by other agents than water.
-Before leaving class, students will be asked to think about how cars contribute to the weathering of rock surface?  (In the next class we will look at chemical weathering)
	-Students will share their predictions with the class
(likely, they will predict that the jar will break)
-Students will contribute to discussion, contributing to making connections about where freeze-thaw action
-Prior to doing activity, students will review with teacher “what will it look like when they are completing activity” (this is teachers opportunity to have students contribute to expectations of behaviour and work while completing activity)

-Student groups will collect materials, and complete the activity.  Students will write a lab report containing the following information (see handout for format): Name of activity (erosion from running water), date and group members, hypothesis, materials, method, observations, diagram, and conclusion (explain what happened, and how this connects to rocks changing on Earth’s crust)
-Students will clean up materials from the activity, and then contribute to class discussion about mechanical weathering and erosion. 

-Students will read the handout and highlight important information.  They will ask for clarification if needed.

-For homework, students will think about how cars cause rocks to weather 


Evaluation:

• Students will be asked to hand in their lab report which will be reviewed by teacher for completeness.  Students will be given feedback (assessment for learning) to assure quality on next lab report.
Questions to consider in your planning/ delivery:

• How will I make sure that all students are contributing to group work evenly?
• How will I make sure that students use materials appropriately?

Lab Report Format:

Title				Date:


				Group members:





Hypothesis: (If…then…statement)


Materials:


Method:


Observations:





Diagram:

















Conclusion:
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