Grade 7 – Cluster 4: Earth’s Crust


Theme:
The Earth’s geology, including the Earth’s structure, rock and mineral formation, weathering and erosion, and the rock cycle is a theme.

Essential Questions:
1. Can you describe the Earth’s structure?

2.  In what ways are rocks and minerals formed?

3.  What changes do weathering and erosion cause?

4.  Can you explain the rock cycle?

Misconceptions:

Driver has identified several misconceptions that children hold.  In the research, children saw rocks as being large, heavy and jagged, and called even minerals rocks.  They also grouped things into two categories of rocks, which were “normal rocks” and “crystal rocks.”  “Crystal rocks” were rocks or minerals that were seen as attractive and shiny.  They did not differentiate between rocks and minerals, and saw “normal rocks” as natural and looking untouched by people.


Children did not associate minerals with rocks; instead they thought of things like mineral water, minerals and vitamins.  After a teaching program, children used rock and mineral interchangeably and associated both with being volcanic.


Children also did not know the differences between the three types of rock: sedimentary, igneous, and metamorphic.  They did not relate sedimentary rocks and the sedimentary processes where the rocks are formed.  Children were also confused with the layers in sedimentary rocks and the cleavage planes in metamorphic rocks.  Most children could not explain how igneous rocks were formed and did not associate metamorphic to rocks, but rather to butterflies and plants.  Children associated the word ‘metamorphic’ with metamorphosis in animals.


It was also found that children had misconceptions about water expanding when freezing.  Children commonly thought that volume increases as the temperature rises.  If this view is held, children would have trouble understanding the weathering caused by water freezing and splitting rocks.

Diagnostic Tool:

Personal Response Questions

1.  Imagine that you are traveling through the earth.  What do you all see as you go deeper and deeper into the earth?

2.  What is the difference between rocks and minerals?

3.  In what ways are rocks made?

4.  Volcanoes often produce magma and lava.  What happens to the magma and lava as it cools down?

5.  Explain what metamorphic rocks are.

6.  This past summer you enjoyed skateboarding on your new and smooth sidewalk, and then when winter came you put your board away.  Finally the snow has melted and there is warm weather.  You are excited to try out your board on the sidewalk, but then notice that there are cracks in the sidewalk.  Last summer the sidewalk was smooth and had no cracks.  How did those cracks get there?

Theme:
Students will investigate human use of geological resources and they will describe the methods of formation, as well as processes of locating, extracting, processing, and recycling the geological resources found in Manitoba and Canada.  Students will also be able to identify possible environmental impacts related to extraction of resources and techniques that can be used to address these concerns. 

Essential Questions:

1. How do humans create energy out of geological resources?  What processes are involved?

2. What are the environmental impacts of extracting geological resources?
3. What processes are involved in the locating and extraction of geological resources?

4. How are geological resources (such as fossil fuels) formed?

5. What processes are involved in the processing and recycling of geological resources?

6. What geological resources are found in Manitoba and Canada?

Misconceptions:

Driver (1994) discussed a number of misconceptions that students often have in regards to energy.  The majority of students questioned felt that there was no need for energy conservation at this time.  Many students did, however, discuss the possibility of energy shortages in the future and the need for new sources of energy.  


When students talk about energy they actually think that they are talking about fuel.  For the majority of students fuel is the same thing as energy, they don’t understand the fact that fuel contains or is a source of energy.  

It was discovered that students would use the terms energy crisis and fuel crisis interchangeably.  Students also thought that when people talked of conserving energy they also meant conserving fuel.  

*Brian, I couldn’t find any misconceptions that really fit in with my outcomes (7-4-06, 7-4-07, and 7-4-08).*

Diagnostic Tool:
Pre-Test

Read these questions and do your best to provide full answers.  

1. You have been hired as a consultant for a Canadian oil company.  They are looking for a new place to drill for oil.  What are some of the areas in Canada you would recommend to them as a likely place of finding oil?  Why?
2. a.) Name at least 3 types of geological resources found in Canada.

2.  b.) Can you name any geological resources found in Manitoba?

3. If you were the environmental engineer for a diamond mining company in northern Manitoba what are some of the environmental issues you would have to consider before opening a new mine?
4. It is the year 2200 and humans have used up the last of their geological resources.  What are some other energy sources humans could use?  Remember, these energy sources should be environmentally safe.
Theme:

Students will recognize that soils is an important natural resource, discuss the importance of soil conservation and identify environmental, social and economic factors in making informed decisions about land use.

Essential Questions:
1. In what ways do the characteristics of soil determine its use?

2. What soil factors support healthy plant growth?

3. Can you describe the effects of erosion on farming?

4. How do farmers lessen the effects of erosion on their fields?

5. Can you identify some environmental, social and economic factors used in making decisions about land use?

Misconceptions:

Driver (1994) found a misconception that students have about the nature of soil is that it’s simply “dirt” or “any stuff in the ground”. The students associate the formation of soil by the deposition by rivers, but some believe that soil has been here since the “Earth was formed”.  Other ideas entertained regarding the formation of soils were “dinosaur manure” and “results from volcanic action”.   Some students think that soil changes into rock in the following sequence: “soil-clay-rock”. An ideas amongst students regarding the age of soil also varies from soil is quite young “years or so” while others think it is as “old as the Earth”.

Pocrnic (2000) found that one student misconception about soil was that soil is exactly the same everywhere.  Another common belief was that ”plants will grow, as long as they are placed in soil, given water and sunlight” and that all technological advances in farming have been good for the soil.

Diagnostic Tool:
Soil

For each statement, mark in each box whether they are:

True  


√


False


X


You are not sure 
?

1. Fertile soil has equal quantities of air, water, and soil.  


________

2. Small soil particles hold more water. 




________

3. Grasslands contain the thickest layer of soil.  



________

4. Zero tillage reduces topsoil loss due to wind erosion.  


________

5. Clay is considered a good soil for growing plants.  


________

6. Good farming land is found in the flood plains.  



________

7. Crop rotation replenishes nutrients in the soil.  



________

8. Soils are the same thickness everywhere.  ​​​​​​




________

Theme:

Students will examine different theories explaining the earth’s geology.  They will recognize the role of technology in the development of new scientific theories.  

Essential Questions:

1. What evidence is used to support the continental drift theory?

2. Why did scientists not generally accept the continental drift theory?

3. What evidence has been used to support the theory of plate tectonics?

4. What role has technology played in the development of the theory of plate tectonics and what are the reasons why scientists accept it?

5. How does the theory of plate tectonics explain geological processes such as mountain formation, earthquakes, and volcanoes?

Misconceptions:

Pocrnic (2000) found many misconceptions that students have regarding the theories and technology area within the earth’s crust unit.  Students are surprised to know that the continents are still moving, approximately 2cm every year.  Students may mix up the terms “earthquake proof” and “earthquake resistant.”  It can be difficult for students to understand shock-absorbing protection for buildings.  They may assume that by anchoring a building deep into bedrock, it will be protected from earthquakes.  Unfortunately this is not the case.  Regarding volcanoes, students may have misconceptions about the differences in volcano types.  There are many types of volcanoes and some pose more of a threat than others.  Some misconceptions found when teaching the theory of continental drift was that the students had a hard time realizing how the world once looked.  They did not want to easily accept that the continents were once a single big super continent.  

Diagnostic Tool:
Grade 7, Cluster 4: Earth’s Crust 

- Geological Processes and Theories 
What do you think?
1. What causes earthquakes to occur?  

2. Where do earthquakes occur?

3. If you were experiencing an earthquake, would you rather be in a building that is anchored deep into the earth or in a shock-absorbing building that is tall and narrow.  Why?

4. Do the volcanoes in Hawaii pose a threat to residents living there?  Why do people want to live there?

5. Why do volcanoes erupt?

6. Do all mountains have the ability to erupt?

7. Some volcanoes have lava slowly spilling over the sides of the mountain and some volcanoes have lava shooting out fast and furiously.  Why does this happen?   Which volcano is more dangerous?

8. Are all the continents stationary (do not move) or do they float on the ocean?

9.  It looks like all the continents are shaped like puzzle pieces that fit together.  Why is this?

10.   Why are some mountains tall and jagged while other mountains are flat and smooth?
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