	Planning Sheet for Single Science Lesson
	Lesson Title: Boiling water
	Cluster:  3        S.L.O: 8-3-01, 8-3-10
Grade: 8


	
	Teaching – Learning Sequence            
	 Materials Required (Per Table)

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning

- 8-0-1a- Formulate specific questions that lead to investigations.
Implementing; Observing, Measuring &Recording 

- 8-0-5a- Make observations that are relevant to a specific question.
Analyzing & Interpreting

- 8-0-6f- Identify how the original plan evolved and justify the changes.

Concluding & Applying

- 8-0-7f- Reflect on prior knowledge and experiences to construct new understanding and applying this new knowledge in other contexts.
B. STSE Issues/ Design Process/ Decision Making


C. Essential Science Knowledge    Summary
In this lesson students will be taught:

- Particle Theory of Matter

- Review high pressure & low pressure
- Boiling points are also based on atmospheric pressure.
Will you assess? If so, what?

- Concluding questions.
How will you assess it?

- Assessment will be based on how well questions are answered and clarity.

	· The discrepant event that the students will see today is a demonstration performed by the teacher.

· All materials should be set up either at the front of the room or in the centre before students arrive.

· SAFETY! Because you will be dealing with an open flame and boiling water please be CAREFUL!
· Once students arrive, allow them time to find a seat and settle down, making sure no one touches the material.
· Before this lesson begins, students will have learned about high pressure and low pressure in previous discrepant events.
· Begin the demonstration by telling your students that you are going to fill the Erlenmeyer flask with 1/3 water.

· Once you have filled the flask with water, ask students what is inside the flask?

· In most cases, their response will be water is inside the flask. 

· Some students may respond and say that inside the flask is air as well.

· If no students say air is found inside the flask. Take the stopper and place it over the opening of the flask and then ask what is found inside the flask?
· When they have determined that there is air and water inside the flask, remove the stopper and heat the flask with water over the Bunsen burner.
· Ask students what they think will happen inside the flask? PREDICT

· Students will say that the water will boil.
· Ask students what they remember about pressure?
· Students will say that heating the water will create a high pressure inside the flask.

· OBSERVE

· Students should see that after a few minutes the water begins to boil.

· When the water begins to boil, CAREFULLY, using gloves, remove the flask from the stand and place a stopper in the opening of the flask. MAKE SURE THE STOPPER IS SECURE!
· Ask students if the water is still boiling?
· Ask students what the pressure is inside the flask?

· Students will say the water has stopped boiling and that the pressure is high.
· Invert the flask and place it on the ring stand.
· Using a paper towel or cloth grab a handful of ice and wrap the ice with the cloth.

· Place the ice on the flask.


	· Erlenmeyer Flask

· Stopper
· Ring Stand

· Bunsen Burner

· Heat Resistant Gloves
· Bag of crushed ice (X2)

· Water
· Heat pad

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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	Teaching – Learning Sequence            
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	B. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning

Implementing; Observing, Measuring &Recording 

Analyzing & Interpreting

Concluding & Applying

D. STSE Issues/ Design Process/ Decision Making


E. Essential Science Knowledge    Summary

In this lesson students will be taught:

Will you assess? If so, what?

How will you assess it?


	· OBSERVE

· After a few seconds, students will observe that the water inside the flask begins to boil a second time.

· Disequilibrium will occur when students notice that the water is boiling without being heated. 
· Ask students what happened inside the flask?
· Students will say the water started to boil.

· Ask students how it is possible for water to boil without being heated?

· EXPLAIN
· After the flask was heated and the stopper was placed on the opening of the lid, the pressure inside the flask was very high.
· Draw a flask on the board/overhead projector and show students what is going on inside the flask at a molecular level.

· When ice was placed on top of the flask, the ice first cools the air and water (gas) causing them to contract.
· The air and water (gas) contracting leads to a region of lower pressure above the water.

· Students have a tendency to think that when ice is placed around the flask, the ice first cools the water. 

· The water inside the flask is still hot and the pressure is high. 

· Therefore, an imbalance of pressures inside the flask causes the water to boil.
· Briefly summarize what was learned and allow students time to answer concluding questions.

· Concluding Questions:
Knowledge: In your own words, explain high pressure and low pressure. Please provide a drawing for both high pressure and low pressure indicating the movement of molecules.
Comprehension: The same experiment is done as prior. But this time, instead of placing crushed ice around the flask, the flask is placed on the heat pad and cools on its own. Without performing the experiment, state whether or not the water inside the flask will boil? Why?

	· Erlenmeyer Flask

· Stopper

· Ring Stand

· Bunsen Burner

· Heat Resistant Gloves

· Bag of crushed ice (X2)

· Water

· Heat pad

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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	C. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning

Implementing; Observing, Measuring &Recording 

Analyzing & Interpreting

Concluding & Applying

F. STSE Issues/ Design Process/ Decision Making


G. Essential Science Knowledge    Summary

In this lesson students will be taught:

Will you assess? If so, what?

How will you assess it?


	Application:

- Brian is a professional athlete who lives in Winnipeg, Manitoba. One month ago, Brian decided that in order to become a better athlete he would have to move out West (mountains) to train with the best.

- When Brian lived in Winnipeg, before each training session he would boil himself 7 eggs to eat. Living out West, Brian wanted to continue his diet plan. On the first day that he boiled eggs, Brian found that boiling eggs took a shorter period of time, which he was very excited about. However, when Brian cracked open his first egg, the egg wasn’t fully cooked. If Brian used the same amount of time to boil eggs as he did back in Winnipeg and if the water boiled faster up in the mountains, why are his eggs not fully cooked? Explain.
Synthesis: Give two examples of situations that involve high pressure and low pressure.
Evaluation: Using what you have just learned, if the stopper was placed on the flask before the flask was placed over the Bunsen burner, would it take longer for the water inside the flask to boil? Would it take the same amount of time? Or would it take a shorter period of time? Explain.

Reference: http://www.csulb.edu/~lhenriqu/300demo.htm
	· Erlenmeyer Flask

· Stopper

· Ring Stand

· Bunsen Burner

· Heat Resistant Gloves

· Bag of crushed ice (X2)

· Water

· Heat pad

Questions to consider in your planning / delivery:

15. Does the lesson start through engagement?

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

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

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

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

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

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


Brian Lien

