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6th Grade Processes that Shape the Surface of the Earth 

Unit Blueprint
	Inquiry
	Essential & Unit Questions
	Benchmarks
	Assessments

	Inquiry 10.1
	
	Lesson serves as unit/section introduction 
	

	Inquiry 11.1 and Epicenter Demo (Teacher-Created)
	How do vibrations move through materials? 
	4F(6-8)#4: Vibrations in materials set up wavelike disturbances that spread away from the source. Sound and earthquake waves are examples. These and other waves move at different speeds in different materials.
	Data table on Student sheet 11.1 and Reflection Question 1, Part B

Exit Slip: (1) Define vibrations by using examples from class. (2) Use arrows to show the movement of vibrations from the starting point of an earthquake (on sheet place a point and label it “staring point”)

	Inquiry 11.2
	
	3A(6-8)#3: Engineers, architects, and others who engage in design and technology use scientific knowledge to solve practical problems. But they usually have to take human values and limitations into account as well.
	Class discussion of Reading: Designing Earthquake-Resistant Buildings (See Procedure Steps 1 & 2 on page 156 in Teacher’s Guide)

	
	What should scientists consider when choosing what model to use to represent an object, system or process?
	11B(6-8)#3: Different models can be used to represent the same thing. What kind of a model to use and how complex it should be depends on its purpose. The usefulness of a model may be limited if it is too simple or if it is needlessly complicated. Choosing a useful model is one of the instances in which intuition and creativity come into play in science, mathematics, and engineering.
	Student Sheet 11.2, Part A, Questions 1-4 (add why to each question) & class discussion of models



	In place of Inquiry 12.1 & 12.2 use Virtual Earthquake On-line Simulation

www.sciencecourse.com/VirtualEarthquake
	How do vibrations move through materials?
	12D(6-8)#2: Read simple tables and graphs produced by others and describe in words what they show.

4F(6-8)#4: Vibrations in materials set up wavelike disturbances that spread away from the source. Sound and earthquake waves are examples. These and other waves move at different speeds in different materials.
	Exit Slip: (1) We have discussed how scientists use data from three different locations to find the epicenter of an earthquake. Using what you know about the movement of seismic waves (vibrations) explain why three locations must be used to find the epicenter.

For Questions 2-4 provide a seismograph to read. (2) Which wave lasted the longest? How do you know? (3) Which wave is stronger? How do you know? (3) What time do the first and second waves arrive?

	Review
	How do vibrations move through materials?

What should scientists consider when choosing what model to use to represent an object, system or process?
	4F(6-8)#4: Vibrations in materials set up wavelike disturbances that spread away from the source. Sound and earthquake waves are examples. These and other waves move at different speeds in different materials.

11B(6-8)#3: Different models can be used to represent the same thing. What kind of a model to use and how complex it should be depends on its purpose. The usefulness of a model may be limited if it is too simple or if it is needlessly complicated. Choosing a useful model is one of the instances in which intuition and creativity come into play in science, mathematics, and engineering.
	Analyze strengths and weaknesses of all models used in previous lessons

	Inquiry 12.3

SKIP
	
	
	

	Inquiry 13.1
	
	Prerequisite knowledge for understanding 4C(9-12)#5: Earthquakes often occur along the boundaries between colliding plates, and molten rock from below creates pressure that is released by volcanic eruptions, helping to build up mountains. Under the ocean basins, molten rock may well up between separating plates to create new ocean floor. Volcanic activity along the ocean floor may form undersea mountains, which can thrust above the ocean's surface to become islands.
	Reflection Question 1B (Provides information to teacher about how much prior knowledge students have)

	Assessment Lessons 11-13
	How do vibrations move through materials?

What should scientists consider when choosing what model to use to represent an object, system or process?
	4F(6-8)#4: Vibrations in materials set up wavelike disturbances that spread away from the source. Sound and earthquake waves are examples. These and other waves move at different speeds in different materials.

11B(6-8)#3: Different models can be used to represent the same thing. What kind of a model to use and how complex it should be depends on its purpose. The usefulness of a model may be limited if it is too simple or if it is needlessly complicated. Choosing a useful model is one of the instances in which intuition and creativity come into play in science, mathematics, and engineering.
	Quiz Questions:

1. Why is an earthquake felt at an epicenter if it begins at the focus? Use what you have learned about vibrations.

2. You have been chosen to teach third graders about vibrations. Which model from class would you choose to use? Why would this model best represent vibrations. Explain at least one weakness of the model.



	Inquiry 14.1 & Human Chain Activity (Teacher-Created)
	How do vibrations move through materials?
	4F(6-8)#4: Vibrations in materials set up wavelike disturbances that spread away from the source. Sound and earthquake waves are examples. These and other waves move at different speeds in different materials.
	Class discussion about what the motion of an earthquake wave reveals about earth’s interior

(See Procedure step 4 on page 192 in the Teacher’s Guide)

Exit Slip: Karen and Chris disagree about how waves move through different materials. Karen says that all waves move the same way through solids and liquids. Chris insists that is not true. Who is correct and why? Use the class activities to defend your answer.

	
	What should scientists consider when choosing what model to use to represent an object, system or process?
	11B(6-8)#3: Different models can be used to represent the same thing. What kind of a model to use and how complex it should be depends on its purpose. The usefulness of a model may be limited if it is too simple or if it is needlessly complicated. Choosing a useful model is one of the instances in which intuition and creativity come into play in science, mathematics, and engineering.
	Reflection Question 5A on top of page 166

(Additional suggestion: Venn Diagram comparing two models)

	Lesson 15


	What causes earthquakes and volcanoes? 

What forces or natural events cause changes to the surface of the earth? How do these forces compare in terms of the amount of change and how quickly the change occurs?


	Goal 12E, Stage F, #1: Apply scientific inquiries or technological designs to examine the large-scale dynamic forces, events and process that affect Earth’s land and populations, demonstrating tectonic movements related to earthquakes, tsunamis and volcanoes.

Exposure to 4C(9-12)#5

4C(6-8)#1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere. (The overall emphasis: The plate movement determines whether land is created or destroyed.)
4C(6-8)#2: Some changes in the earth's surface are abrupt (such as earthquakes and volcanic eruptions) while other changes happen very slowly (such as uplift and wearing down of mountains). The earth's surface is shaped in part by the motion of water and wind over very long times, which act to level mountain ranges. (Need to stress that earthquakes can cause abrupt changes while general plate movement can cause very slow changes.)

IAF #12.7.77: Understand that the lithosphere plates constantly move at rates of centimeters per year in response to movements in the mantle. Understand that major geological events, such as earthquakes, volcanic eruptions, and mountain building, result from these plate motions. Understand that over long periods of time (millions of years), old mountains wear down, but new ones arise from catastrophic volcanic and earthquake activity.

	Exit Slip: 

1) Describe the process that created this volcanic mountain. (Attach picture from page 175 in Student Guide.)

2) Scientists believe that the Pacific Plate is traveling north, carrying part of California with it. Some students are worried that by the time they are adults parts of California will be located next to Seattle, Washington. Is this a realistic concern? Why or why not? (Need to provide a map.)



	Inquiry 16.1
	What causes earthquakes and volcanoes? 


	4C(6-8)#1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere.

Related to 4E(6-8)#3: Heat can be transferred through materials by the collisions of atoms or across space by radiation. If the material is fluid, currents will be set up in it that aid the transfer of heat.
	Student Sheet 16.1a

Reflection Questions 1A-1C & 2A-2B

	Lesson 16 Earthquakes Review 

(Sheet 16.1b)
	What causes earthquakes and volcanoes? 

What forces or natural events cause changes to the surface of the earth? How do these forces compare in terms of the amount of change and how quickly the change occurs?

How do vibrations move through materials?


	4C(6-8)#1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere.

4C(6-8)#2: Some changes in the earth's surface are abrupt (such as earthquakes and volcanic eruptions) while other changes happen very slowly (such as uplift and wearing down of mountains). The earth's surface is shaped in part by the motion of water and wind over very long times, which act to level mountain ranges.

4F(6-8)#4: Vibrations in materials set up wavelike disturbances that spread away from the source. Sound and earthquake waves are examples. These and other waves move at different speeds in different materials.

IAF #12.7.77: Understand that the lithosphere plates constantly move at rates of centimeters per year in response to movements in the mantle. Understand that major geological events, such as earthquakes, volcanic eruptions, and mountain building, result from these plate motions. Understand that over long periods of time (millions of years), old mountains wear down, but new ones arise from catastrophic volcanic and earthquake activity.
	Questions 1, 10, 11, 12c, 15 part 3



	TEST
	What causes earthquakes and volcanoes? 

What forces or natural events cause changes to the surface of the earth? How do these forces compare in terms of the amount of change and how quickly the change occurs?

How do vibrations move through materials?
	4C(6-8)#1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere.

4C(6-8)#2: Some changes in the earth's surface are abrupt (such as earthquakes and volcanic eruptions) while other changes happen very slowly (such as uplift and wearing down of mountains). The earth's surface is shaped in part by the motion of water and wind over very long times, which act to level mountain ranges.

4F(6-8)#4: Vibrations in materials set up wavelike disturbances that spread away from the source. Sound and earthquake waves are examples. These and other waves move at different speeds in different materials.

IAF #12.7.77: Understand that the lithosphere plates constantly move at rates of centimeters per year in response to movements in the mantle. Understand that major geological events, such as earthquakes, volcanic eruptions, and mountain building, result from these plate motions. Understand that over long periods of time (millions of years), old mountains wear down, but new ones arise from catastrophic volcanic and earthquake activity.
	Test

	Inquiry 18.1 
	What information do scientists use to monitor changes in the earth? 

What is the relationship between volcanoes and the atmosphere?


	Lesson serves primarily as unit/section introduction 

Briefly addresses: 4C(6-8)#2: Some changes in the earth's surface are abrupt (such as earthquakes and volcanic eruptions) while other changes happen very slowly (such as uplift and wearing down of mountains). The earth's surface is shaped in part by the motion of water and wind over very long times, which act to level mountain ranges.

4C(6-8) #1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere.

 
	Class discussion of Table 18.1 (focus on “How Long We Know Before It Will Occur” column)

Read Volcanoes Help or Hindrance. Do constructive /destructive comparison for volcanoes.

	Inquiry 19.1
	
	12D(6-8)#1: Organize information in simple tables and graphs and identify relationships they reveal.
	Student-generated data tables (See Procedure step 4 in Student Guide)

	
	What causes earthquakes and volcanoes? 


	4C(6-8)#1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere.


	Reflection Questions 1A-1E and 3B

#4

	Inquiry 19.2

SKIP
	
	
	

	Insert Rock Cycle Crayon 
	
	4C(6-8)#1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere.
	Reflection Question 2B

	
	Over time, how do rocks change due to forces within and on the surface of the earth?

What characteristics of rocks show how they were formed?
	Related to 4C(6-8)#4: Sedimentary rock buried deep enough may be reformed by pressure and heat, perhaps melting and recrystallizing into different kinds of rock. These re-formed rock layers may be forced up again to become land surface and even mountains. Subsequently, this new rock too will erode. Rock bears evidence of the minerals, temperatures, and forces that created it.


	Reflection Question 3

Exit Slip : (1) How is a rock different from a mineral? (2) A cycle is something that is always repeating and changing.  Rocks go through a cycle as they change.  Do these changes take a short or long amount of time to happen?  Explain your answer.



	Inquiry 20.1

SKIP
	
	
	

	Inquiry 21.1
	
	Introductory activity for Lesson 22

4C# 4 last sentence
	Reflection 1 A-C & #2

	Inquiry 22.1

SKIP
	
	
	

	Inquiry 23.1

SKIP
	
	No related benchmarks
	

	Lessons 23 & 24 

Skipping 

Readings Mt St. Helens Erupts & Volcano in a Cornfield
	What is the relationship between volcanoes and the atmosphere?
	4C(6-8)#1: The interior of the earth is hot. Heat flow and movement of material within the earth cause earthquakes and volcanic eruptions and create mountains and ocean basins. Gas and dust from large volcanoes can change the atmosphere.
	Class discussion about readings

	Inquiry 24.1

SKIP
	
	No related benchmarks
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IAF refers to the Illinois Assessment Framework.

Exit Slips cover multiple lessons. Thus, the questions may include benchmarks addressed in previous lessons.


