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All Curriculum Support Days resources reflect the work of subject specialists during a two-day forum.   You should view them as ‘work-in- progress’, not as finished units to download and use.   They demonstrate a range of ways of thinking about how you might build the ‘front end’ of the NZ Curriculum (the Vision, Principles, Values, Key Competencies, Effective Pedagogies and Learning Area Statements) into your existing units of work, by re-focusing how you teach rather than changing what you teach.   The questions and comments recorded in the body of each resource are at least as important as the unit itself.   If for some reason your software does not display such questions and comments, it is likely that you need to make some technical adjustment to how you are viewing the resource.   
1. Why this unit is worth re-working
In this unit the students were asked to construct their own understandings of the vocabulary used in Earth Science. They were then asked to evaluate their understanding by answering a series of differentiated questions. This seemed to work well, but it needs reworking to ensure the students make use of their new vocabulary and scientific ideas and apply them to their own lives or to contexts that have some meaning to them

2. Re-thinking the unit

The unit encourages the students to take control of their own learning. However to take into account the new curriculum, there have been some additions to the main section on the unit with a series of questions added on the end of the unit to allow to students to demonstrate the knowledge and scientific ideas they have gained in contexts that are relevant to them and encourages critical thinking about issues using scientific methodologies.
The Original Unit
Student task
Your
 task is to find information from sources on the net (or from any other source) to answer the questions on the next page. You are to present your answers as a powerpoint poster, pamphlet or some other form of presentation. Please discuss this with your teacher.
 

If doing a powerpoint you will need to do at least one page per topic but can use graphics, pictures, photos, video sound or any other effect to make your presentation interesting. 

You are to do the first two topics, Interior of the Earth and Plate Tectonics, but you can choose to do any two of the other four topics. You need to do at least four of the six topics in total

The topics are:

· Interior of the Earth

· Plate Tectonics

· Rocks and the Rock cycle

· Volcanic Processes

· Earthquakes 

· Weathering and Erosion

It is important to note that Excellence and Merit are based on the quality of your answers, not the way your presentation looks. However, given that your presentation could be used to explain your answers to others in the class or the school (and be placed on the school intranet if you give permission), then it would be advisable to make it interesting as well as informative.

Some websites are listed below but a Google search is likely to bring up many more. Remember to note the names of all sites you use in your presentation and list them in your Bibliography.
Some sites you might like to visit are:

· Volcano World the premier source of Volcano info on the web

· TKI What on Earth: Crusty Stuff.

· Auckland Regional Council: The Volcanoes of Auckland

· Earthquakes and Volcanoes

· http://www.gns.cri.nz/earthact/nzegology/index.html
· Volcanoes

· http://vocano.und.nodak.edu/vw.html
· (Choose country/area and then NZ)

· Tarawera, White Island, Ruapehu

· http://geocities.com/CapeCanaveral/Hall/3775/pages/hazard.html
· Tangiwai rail disaster

· http://www.nzhistory.net.nz/Gallery/Tangiwai/Tangiwai1a.html
· NZ`Disasters

· http://www.library.christchurch.org.nz
Questions:
	Topic
	Words and ideas you could use in your answers
	Questions you need to answer.

	Interior of the Earth



	Outer Core Inner Core, mantle Upper mantle, Crust, Convection Currents,
	· What causes the convection currents?

· Why are the convection currents so important to the surface crust of the Earth
?



	Plate Tectonics
	Oceanic and Continental Plates, Mid Ocean Ridges, Ring of Fire, volcanoes, earthquakes, mountain ranges, Pangaea, Gondwanaland, Continental Drift.
	· What is subduction? Where does it happen?

· Give the names of at least 8 plates and if possible a map showing them.

· Briefly describe what happens when an oceanic plate hits a continental plate, and when two continental plates collide. 

· Explain why NZ has so many volcanoes, hot springs and earthquakes while Australia has few severe earthquakes and no active volcanoes.

· What is Continental Drift
?

	Rocks and the Rock Cycle
	Igneous volcanic, igneous buried, sedimentary, metamorphic, rock cycle, basalt, gneiss, slate, marble, limestone, sandstone, chalk, coal, pumice, obsidian, scoria.
	· Explain how each of the rock types is formed, igneous, sedimentary and metamorphic. Give an example of each type.

· Briefly describe what the rock cycle is. Try to include a diagram of the rock cycle if you can
.

	Volcanic Processes
	Magma,  lava, effusion and explosive eruptions, Basalt, andesite, rhyolite, caldera, lahar, pyroclastic flows, pumice, dormant, extinct, crater, vent
	· What is the difference between magma and lava?

· Explain the difference between effusive and explosive eruptions. Give names of each type found in NZ.

· What is a Caldera and give an example of one found in NZ?

· Use your knowledge of plate tectonics to explain why volcanoes in the North Island continue to erupt but there have been eruptions in the South Island for millions of years.

	Earthquakes
	Richter, Mercalli, magnitude, faults, seismographs, focus, epicentre, primary waves (p waves), secondary waves (s waves),
	· Why is NZ ‘earthquake territory’?

· What is the difference between the focus and the epicentre of an earthquake?

· Describe the effects an earthquake centred in Cook Strait would have on Wellington.
· What are p and s waves and how are they used to find out how far an earthquake is away? Which of the two is the most damaging and why?

	Weathering and Erosion
	Erosion cycle, chemical, biotic and physical weathering, wind, frost, ice, glaciers, water, deposition, transport
	· What is the difference between physical and chemical weathering?

· What is the difference between weathering and erosion? Use the erosion cycle to help explain your answer.

· Explain what causes landslips. Mention such things as the slope of the strata, the kind of rock, the amount of rain and the plants growing on the surface.

· What differences would you see between land eroded by water, by wind and by glaciers?




3. The revised unit

	Year 10 Science Earth Science
	Learning Area Links

	Big Idea

The Earth is forever changing. Some of these changes can have a huge effect on us. We will be looking at models showing how and why changes in the Earth occur. We will discuss how we can use these models and scientific methods to help us live with these changes and also apply them to use Earth’s resources sustainably.
	Essence Statement

The unit is designed to get students to research terms and concepts and present them in their own words. They are then to use the facts and concepts generated and use them to answer a question about the implications or the applications of the scientific concepts ideas or theory


	
	Level 5 Science : Nature of Science and Achievement Objectives covered in this unit

The Nature of Science

Understanding Science 

The students will learn about the way science answers questions concerning our planet and how these scientific understandings are used to make predictions.
Investigating  Science

The student will be constructing knowledge and exploring models to expand their understanding of the Earth’s influence on their lives.

Communicating Science

The students will construct their own understanding of the vocabulary used in Planetary Science and use scientific methods and ICT to create charts and diagrams to express their ideas when answering questions.
Earth Systems

The students will investigate the composition and structure of the Earth



	
	Values

Innovation, inquiry and curiosity: 

To encourage gathering of knowledge and to answer questions (hopefully their questions).
To encourage students to be innovative thinkers and to critically analyse questions related to the planet earth.

Students learn to reflect on their responses to questions and be able to critically analyse their progress in managing the assignment. This could mean that they keep records of what they have done, can determine problems in their solutions or research and can suggest ways to improve their methodology.

Integrity:

Students are expected to work ethically in when using other people’s resources

	
	Concepts

Convection, Continental Drift, Earthquakes, Volcanoes Rock formation and types, Erosion


Student task

Your task is to find information from sources on the net (or from any other source) to answer question on the next page. You are to present your answers as a powerpoint poster, pamphlet or some other form of presentation. Please discuss this with your teacher.

If doing a powerpoint you will need to do at least one page per topic but can use graphics, pictures, photos, video sound or any other effect to make your presentation interesting. 

You are to do the first two topics Interior of the Earth and Plate Tectonics but you can choose to do any two of the other four topics. 

(You need to do at least four of the six topics in total)

The topics are:

· Interior of the Earth

· Plate Tectonics

· Rocks and the Rock cycle

· Volcanic Processes

· Earthquakes 

· Weathering and Erosion

It is important to note that excellence and merit are based on the quality of your answers not the way your presentation looks. However given that your presentation could be used to explain your answers to others in the class or the school (and be placed on the school intranet if you give permission), it would be advisable to make it interesting.

Some websites are listed below but a Google search is likely to bring up many more. Remember to note the names of all sites you use in your presentation and list them in your Bibliography

Some sites you might like to visit are:

· Volcano World the premier source of Volcano info on the web

· TKI What on Earth: Crusty Stuff.

· Auckland Regional Council: The Volcanoes of Auckland

· Earthquakes and Volcanoes

· http://www.gns.cri.nz/earthact/nzegology/index.html
· Volcanoes

· http://vocano.und.nodak.edu/vw.html
· (Choose country/area and then NZ)

· Tarawera, White Island, Ruapehu

· http://geocities.com/CapeCanaveral/Hall/3775/pages/hazard.html
· Tangiwai rail disaster

· http://www.nzhistory.net.nz/Gallery/Tangiwai/Tangiwai1a.html
· NZ`Disasters

· http://www.library.christchurch.org.nz
	Topic
	Words and ideas you could use in your answers
	Questions you need to answer
.

	Interior of the Earth

Learning Intention
:. Know the effect of convection currents on the surface layer of the Earth

Success Criteria
: I can describe the role of convection currents on the Earth.
	Outer Core, Inner Core, mantle, Upper mantle, Crust, Convection Currents,
	· What causes convection currents inside the Earth?

· Why are the convection currents so important to the surface crust of the Earth?

· Discuss how different Wellington might look in 1 million years time if Convection Currents stopped. Explain at least one other effect the stopping of Convection Currents would have on the Earth


	Plate Tectonics

Learning Intention: Know that the surface of the Earth is made up of moving interconnected plates.

Success Criteria: I can explain  how tectonic plate movement causes earthquakes, volcanoes, trenches and mountains ranges like the Himalayas
	Oceanic and Continental Plates, Mid Ocean Ridges, Ring of Fire, volcanoes, earthquakes, mountain ranges, Pangaea, Gondwanaland, Continental Drift.
	· What is subduction? Where does it happen?

· Give the names of at least 8 plates and if possible a map showing them.

· Briefly describe what happens when an oceanic plate hits a continental plate, and when two continental plates collide. 

· What is Continental Drift?

· Explain why NZ has so many volcanoes, hot springs and earthquakes while Australia has few severe earthquakes and no active volcanoes.

	Rocks and the Rock Cycle

Learning Intention: Know how the main types of rocks are formed, and how their main features differ or are similar.

Success Criteria: I can explain how rocks are formed and can comment on their uses and the reason for their use.
	Igneous volcanic, igneous buried, sedimentary, metamorphic, rock cycle, basalt, gneiss, slate, marble, limestone, sandstone, chalk, coal, pumice, obsidian, scoria precious stones, native metals

	· Explain how each of the following rock types are formed, igneous, sedimentary, metamorphic. Give an example of each type. 

· Give an example of a precious stone explaining how it was formed, where it is most likely to be found and why it is most like to be found there.

· Briefly describe what the rock cycle is. Try to include a diagram of the rock cycle if you can.

· What makes the types of rock so different (including a precious stone) and comment on their uses and why they are used
.


	Volcanic Processes

Learning Intention: Know how volcanoes are produced by the movement of plates.

Success Criteria: I can explain  how tectonic plate movement causes volcanoes and can explain why  some regions have many active volcanoes but others do not
	Magma,  lava, effusion and explosive eruptions, Basalt, andesite, rhyolite, caldera, lahar, pyroclastic flows, pumice, dormant, extinct, crater, vent
	· What is the difference between magma and lava?

· Explain the difference between effusive and explosive eruptions. Give examples of each type found in NZ.

· What is a Caldera and give an example of one found in NZ?

· Use your knowledge of plate tectonics to explain why volcanoes in the North Island continue to erupt but there have been no eruptions in the South Island for millions of years.

	Earthquakes

Learning Intention: Know how earthquakes are produced by the movement of plates.

Success Criteria: I can explain  how tectonic plate movement causes earthquakes and can explain why  some regions with regular earthquakes but others do not
	Richter, Mercalli, magnitude, faults, seismographs, focus, epicentre, primary waves (p waves), secondary waves (s waves),
	· Why is NZ ‘earthquake territory’?

· What are p and s waves and how are they used to find out how far an earthquake is away? Which of the two is the most damaging and why?

· What is the difference between the focus and the epicentre of an earthquake?

· Describe the effects an earthquake centred in Cook Strait would have on Wellington.


	Weathering and Erosion

Learning Intentions: Know the main types of weathering that takes place on the Earth’s surface.

Know the effects that the main types on weathering have had on the surface of the Earth.

Success Criteria: I can explain what causes weathering and the effect this has had on the surface of the Earth. 
	Erosion cycle, chemical, biotic and physical weathering, wind, frost, ice, glaciers, water, deposition, transport
	· What is the difference between physical and chemical weathering?

· What is the difference between weathering and erosion? Use the erosion cycle to help explain your answer.

· Explain what causes landslips. Mention such things as the slope of the strata, the kind of rock, the amount of rain and the plants growing on the surface.

· What difference would you see between land eroded by water, by wind and by glaciers?


Chose one of the topics you have studied from above to
:

Use the scientific theory or ideas you have gained from the topics above to answer a question you would like to research on any one of the topics you have studied. An example of a question for each topic has been given for your guidance. You do not have to choose this question. You can select your own if you wish but you will need to discuss the question with your teacher before continuing to ensure it is achievable
. 

Plate Tectonics

Use the scientific theory and facts you have learnt in this topic to discuss how Plate Tectonics affects you and/or your community
. 

Rocks and the Rock Cycle

Mining is an important part of society. Discuss how the mining of the igneous rock (including  precious stones
) you have selected has had an effect on the society where it is mined. Use the scientific theory and facts you have learnt in this topic to discuss how these effects might have occurred and how they could be controlled if needed.
Volcanic Processes
Select a recent volcanic event. By using the scientific theory and facts you have learnt in this topic, discuss its consequences
 on the people and the area around it. 

Earthquakes

Select one major (about 6 on the Richter Scale) earthquake that has recently occurred in New Zealand and another recent earthquake in the northern hemisphere. List at least two major differences and two similarities between the two earthquakes. Using the scientific theory and facts you have learnt in this topic, discuss the similarities and the differences identified. 

Weathering and Erosion
When the Moon and the Earth were created there were many impacts from asteroids and other material on both the both. Using the scientific theory and facts you have learnt in this unit, explain why it is still easy to see the impact craters on the Moon but there are very few impacts craters still seen on the Earth.
4. Reflecting on the process
The above unit requires students to have access to computers. I used a computer room which had one student to each computer and the original took 8 to 10 periods work. Some students completed all the units while others just did the “Interior of the Earth” topic and not much else. The extra questions at the end would need to be much more differentiated and I believe it would be best of the students could generate their own questions. 

The new questions showing applications or implications of what they have learned do not need to require high level literacy skills. It is possible that students could present verbally or with video ICT etc.

There is a need to allow time and situations (scaffold) where the student can practice applying scientific concepts to contexts that are relevant to the student or the student’s life
Some students have already been taught generic research skills in the previous year levels. However there is a need to teach specific scientific research skills in context.
�It is probably a good idea to give them an overview of what you are wanting them to know or achieve in doing this task� – the big question.





�Need to add in what the level 5 AOs are.


�Need to add in a “big question” at the end. This question uses the content they are generating to discuss the implications or application of this knowledge gained applied to society.


�Need to put in a column showing what the students are expected to know once this topic is completed.


�Need to show the Learning Intentions and how they would know if they have learned it or not.


�


This is a higher level concept. However there is a need for an even higher level question(s) in here to give them the opportunity to discuss an idea and do a comparison in this topic as it is the compulsory one. This is given in the question at the end.


�Need for more higher level discussion type question (see previous comment).


�More higher level question(s) are needed.


�There is a need to ask a question that they can choose (possibly with teacher help). This would allow them to use the knowledge and concepts gained from doing some or all of the topics to discuss a “big question”. The question would be different for each student as each of the students would have done different topics and so have different knowledge. It is not the content that is important but their ability to apply what they know and how to find out knowledge if they need it.


�This part of the assignment is them generating the facts and scientific theory on Earth Science by answering a set of questions. This is a way of scaffolding their learning so that they can answer the” big question(s)” below. The content and scientific theories are those defined by the (old) curriculum. This would change under the new curriculum.


�These learning intentions have not yet been trialled to see if they are in “student speak” or not and may not cover all of the topics you might want the students to know.


�The success criteria have not yet been trialled to see if they are in “student speak” or not. Perhaps the student could or should be constructing their own (Key Competency Managing Self)?


�This type of question helps scaffold their learning so they are able to apply the scientific theory and concepts they have acquired to more general “research” type questions.


�These last two are not specifically in the new curriculum but could be of interest to some students and could lead onto further research


�This is another example of teaching them how to “research” or think critically about a topic using scientific methodologies


�This is the part of the assignment that is new and relates to the new curriculum. It is the application and or implication of science in society that is new and is added in here. It allows the student to apply their learning to something that applies to them.


�Some of the questions below may be above the level of your students. They have not been trialled as yet but are there to give an idea of the type of question the student could “research”.


�There could be a unit on the Interior of the Earth. I did not have time to write one.


�This could include such things a geothermal energy, the rocks mountains streams around me, the Earthquakes and fault lines etc 





�This could give some students a “point of interest” even though it is not specifically in the new curriculum. 


�The word “consequence” could need more definition. It could include their lifestyle, for instance, but would need to use scientific methodologies to think about the issue(s) critically.


�This needs to be changed as it may not not readily relate to individual students.  





