Lesson 2: Rock formation and classification
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): 

7-4-03Describe the geological processes involved in rock and mineral formation, and classify rocks and minerals by their method of formation 

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 given a collections of rock samples to classify in to categories (each category must be given a name, and characteristics of that category must be explained)

- Students will have to work in a group, discuss their way of thinking, and come to a group decision regarding classification
-7-0-2c  Students will use a graphic organizer (sort and predict frame from SFAL) to organize information related to rock classification
-7-0-4c Students will work cooperatively with team members to carry out a plan, and troubleshoot problems as they arise

-Design process: Students will identify practical problems to solve (how are rocks classified in to categories/types?)
	Observing, Measuring, Recording
- Students will make observations that are relevant to a specific question (how do we classify rock types) and justify their reasons for how they classified their groups rock samples
-After classification teacher will assist students to record in their science journals the three types of rock and how they are formed

	Analyzing and Interpreting
- Students will learn how the different forces (heat, pressure and weathering) cause rocks to change over time

- Students will connect how these forces cause some rocks to have observable characteristic features


	Concluding And Applying
-Reflect on prior knowledge and experiences to construct new understanding and apply this new knowledge in other contexts. (Students will access prior knowledge about rock types learned in grade 4, but gain a more in depth understanding of the factors that cause these rock types to form and change)



Key Knowledge Statements:
• Students will understand that rocks are made of two or more minerals that are found naturally in the Earth’s surface, a mineral is made of the same substance throughout
•Students will be able to identify the three rock types (Sedimentary, Igneous, and Metamorphic) and explain how each of these rock types is formed.  

-Sedimentary-All types of rock exposed at Earth’s surface undergo weathering (causes rock to break into small pieces).  Sediment created eventually settles in lakes or oceans.  The layers become compacted and form sedimentary rock. 
-Igneous-When magma cools and hardens, either above or below ground level, it is called igneous rock.  Igneous rock is made up entirely of mineral crystals, which take shape as the minerals cool.  Explain the difference between intrusive and extrusive.

-Metamorphic-Metamorphic rock forms when pre-existing rock is subjected to very high pressure and high temperatures.  This causes the minerals in the rock to transform (metamorphose) into different minerals. 

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

Resources/ Materials:

• Each group will be given a rock collection with the following samples labeled by name

-limestone (S)
-shale (S)
-schist (M)
-pumice (I)  -sand (granite)

-sandstone (S)
-gneiss
(M)
-granite (I)
-scoria (I)
• Students will be given a copy of Attachment 8 from Success for all Learners (Sort and Predict Frame)

Teachers Reminders



  Learners Tasks

	-Teacher will start by reviewing with students that the Earth’s crust is made of rock that has been cooling over millions of years.  Teacher will also tell students that we use rocks numerous times throughout the day in our daily lives.
-Teacher will ask students, what is a rock?  Ask students to contribute to a definition, and give examples of characteristics.
-Students now have an idea about what a rock is, but how do we classify them?  Students will each be given a copy of the concept frame “sort and predict”.  Teacher will explain that each group will be given a “rock collection” which they must classify into 3 categories.  On their sheet, students must write the names of each rock in the right column.  They will then decide as a group how they will classify the rocks.  Students must name the group of rocks, list which rocks they placed in that category, and give justification for their categories, using examples of observations they have made about the rock samples. 
-As a group, we will discuss how the students classified their rock samples, and why.  

-There will likely be discrepancy about how to classify the sand.  Is it a rock?  What category does it fit in?  Teacher will explain that in fact, sand is a rock, it is just small pieces of a bigger rock.  If you look at the characteristics of the small pieces, they look similar to the larger sample of granite.  This will be a good chance to introduce students to the three categories of rocks: Sedimentary, Igneous, and Metamorphic.

-Teacher will explain the three types of rock and explain how they are formed

-Teacher will have to review terms such as weathering, and explain examples of how this occurs.  As a class, we will also discuss examples of where these changes take place, on Earth’s surface, in a volcano, below Earth’s surface.  Teacher will also explain how rocks are continually changing from one rock type to another.  This will be explained in more detail in an upcoming lesson on the rock cycle.  Teacher will use students to act out the changes that are occurring to the minerals in the rocks, as well as demonstrate how the factors (heat, pressure and weathering) change rocks.
Over the evening, students are asked to consider what they have learned about the rock types, and to think about how they classified their rock samples.  For homework, students will be asked to list 5 ways in which they used rocks in their daily life.  

-In the following lesson, students will go to the computer lab to investigate which rock samples belong in which category.  They will also look at how their formation causes certain characteristics, and places where we use these rocks.  They will use the website http://www.fi.edu/fellows/fellow1/oct98/create/ to answer these questions.  Students will also complete an on line quiz to review knowledge of rocks and their formation
	-Students will contribute to discussion, and think of places in their daily lives where they use rocks.

-Teacher will explain the difference between rocks and minerals (minerals are naturally occurring solids with a specific chemical composition and a regular arrangement of atoms), a rock is a combination of minerals.  This may be confusing for students to understand.  Use an example such as a cookie to explain.  If a peanut butter cookie were a rock, what would the minerals be that make up the rock? –sugar, egg, flour, peanut butter….

-Students will work in their group to classify the rock samples.  They will record their observations on the concept frame, and must be prepared to share their results with the class.

- Students will share observations about the different samples, and explain how they chose to categorize the samples.  

-Students will take notes about the three rock types, and how they are formed.

-Students will contribute to conversation, identifying places where these changes occur, and making connections between prior learning about how heat and pressure cause change in the Earth’s crust, and how these forces change rock.

-Students will volunteer to help demonstrate changes happening to the minerals, as well as the rocks.
-Students will show their skit to class.  For homework students will think about what they have learned about rock formation, and prepare to revisit classification and use of rocks in next class.  Complete homework, writing down 5 examples of where they use rocks in their daily life.


Evaluation:

• Students will be evaluated by the teacher while they are working in their groups.  Teacher will circulate room with a class list, keeping track of students who are on task and contributing to group task.
• Students will keep the concept frame to be reviewed during the next class in the computer lab.  Students will compare original classification chart, to the one they complete while in computer lab.   
Questions to consider in your planning/ delivery:

• How will I make sure that all students are contributing to group work evenly?
• Will students understand the difference between rocks and minerals?
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