	Planning Sheet for Single Science Lesson
	Lesson Title: Carbon, Oxygen and Nitrogen Cycles 1: Blasting off with a dramatic event!
	Cluster: 1. Dynamics of Ecosystems                     S.L.O: S2-1-01
Grade: 10


	
	Teaching – Learning Sequence            
	 Materials Required

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
Implementing; Observing, Measuring &

Recording

S2-0-4e Work cooperatively with group members to carry out a plan and troubleshoot problems as they arise.
Analyzing & Interpreting

S2-0-6a Interpret patterns and trends in data, and infer and explain relationships
Concluding & Applying

B. STSE Issues/ Design Process/ Decision Making
C. Essential Science Knowledge    Summary

In this lesson students will be taught that:
-The biogeochemical carbon cycle is a dynamic process.
-Carbon is stored in many reservoirs (atmosphere, terrestrial biosphere, oceans, sediments), but can also move through them by interconnected pathways of exchange.

-Carbon is vital to human survival.
-Humans have some effect on the Carbon cycle.
	1. Teacher begins the lesson in character as a Canadian Space Agency (CSA) commander. The teacher may want to have some props set-up to set the stage. The CSA logo could be projected on screen (computer/digital projector). Ideally desks would be set-up in a board room style (three big groups of 6-8 students – or adjust to fit class size). The following script/prompts can be used:

1.1 “Good-day scientists, geologists and ecologists (point to each table labelling them as one of the three). I’m Commander _______ of the Canadian Space Agency. You are probably wondering why the best scientific minds are gathered here today...As you all know the 1st Canadian human mission to Mars was a disaster. The shuttle crash-landed, we lost contact and as far as we knew at the time, there were no survivors. So we sent shuttle 2, who made it there and sent back this video evidence” 
1.2 Have the scene ready to be projected from your computer where actor Gary Sinise examines the green-house structure on Mars. After he examines the flora and atmospheric gases, and Don Cheadle shows up quickly pause or stop the video.

1.3 Resume character and say, “ the video cuts out there. But as you can see we have at least 1 survivor from the first mission to Mars. I wanna know how this happened..(continue on with these inquiry questions). How has he stayed alive for so long? What is he eating? What is he breathing? How are those plants living? What is happening with that water? What kind of system has he created?” (It is important to be flexible with student answers. Keep them in character and yourself. If a student says, “aliens are keeping him alive”, you could say, “thanks for that comment from our paranoid Area 51 representative, now anyone have any other ideas?”). 
1.4 (Outline the assignment) “In groups I want a diagram, fully labelled of what you scientist think is happening here. I want it in 20 minutes and it should be clear and simple enough to show the Prime Minister!” (Note: this is a diagnostic tool to find out clusters of alternate conceptions of what students believe is occurring. This should be reviewed by the teacher before next class). As the class works on these models you can remain in character and get them thinking about the cycles of under investigation. Get them to write their names on their poster and hand them in.
	- Computer and Digital Projector

- Mission to Mars DVD
Brian De Palma (Director). (2000). Mission to Mars [Motion picture]. USA: Touchstone Pictures.

- Large Poster Paper Sheets (one per group)
- Computer lab
- The carbon cycle game found at this website: http://www.windows.ucar.edu/earth/climate/carbon_cycle.html

Questions to consider in your planning / delivery:

1. Does the lesson start through engagement?

2. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

3. Is there an emphasis on first-hand experiences – an evidential phase?

4. Am I helping students to make sense of these experiences – a psychological phase?

5. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

6. What specific skill and knowledge development am I emphasizing?

7. Is there evidence of clear instructions and purposeful questions in my teaching sequence?
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	Will you assess? If so, what?

I will use a formative assessment of the poster papers from each group (to find out about the conceptual knowledge of the topic).

I will also assess whether they have completed the carbon cycle game or not, via the printed page described in the lesson. Their questions from 2.1 will also be marked for their accuracy and completion.


	2. Next, take the students to the computer lab (you can break character). Have them play a carbon cycle game by typing in the following web address: http://www.windows.ucar.edu/earth/climate/carbon_cycle.html . Tell them to play the game and answer the following questions as they do. Also, remind them to read the instructions carefully, to help them understand the carbon cycle.

2.1 Q: Where did you stop on your journey?

      Q: Will your journey ever end?

      Q: Was everyone’s journey the same? Why not?

      Q: What would happen if we burned more fossil fuels?

To get these questions from the game webpage click on the for teachers link. http://www.windows.ucar.edu/tour/link=/teacher_resources/teach_carbongame.html 

2.3 Finally, get them to print out the web page when they are done the game. (The bottom left corner has a count of the number of reservoirs visited, and the number of questions answered correctly). They can answer the above Q’s on the back of the sheet and write their name on the top. See Figure A for an example.


	
Questions to consider in your planning / delivery:

8. Does the lesson start through engagement?

9. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

10. Is there an emphasis on first-hand experiences – an evidential phase?

11. Am I helping students to make sense of these experiences – a psychological phase?

12. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

13. What specific skill and knowledge development am I emphasizing?

14. Is there evidence of clear instructions and purposeful questions in my teaching sequence?
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