	Planning Sheet for Single Science Lesson
	Lesson Title: Going Fishing For Ice
	Cluster:  2 (Particle theory)                 S.L.O: 7.2.01; 7.2.06; 7.2.11
Grade: 7


	
	Teaching – Learning Sequence            
	 Materials Required

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
formulate a hypothesis/prediction that identifies a cause/effect relationship
Implementing; Observing, Measuring &

Recording

Make observations that are relevant to a specific question.
Analyzing & Interpreting

Identify and suggest explanations for patterns and discrepancies in data
Concluding & Applying

Draw a conclusion that explains investigation results
Identify connections between the investigation results and everyday life
B. STSE Issues/ Design Process/ Decision Making

NA


C. Essential Science Knowledge    Summary

In this lesson students will be taught that heat energy is the most common by-product of energy transformations (i.e. the salt draws heat energy from the ice to dissolve). The salt initially melts the ice, but as the salt dissolves, it draws heat energy from the ice, causing it to re-freeze.
Will you assess? If so, what?

Yes: completeness of class notes & understanding of concepts

How will you assess it?
I would assess by grading completeness of students’ notes and by formal knowledge testing at a later date

	1) Opening question for students: “Winter’s coming; the sidewalks are going to be icy.  What happens when you put salt on an icy sidewalk?”  

Class: “It melts the ice.”  

2) Put some water on the ice cube that you have in front of you.

3) Put the end of the piece of string over upper surface of the ice cube.  

Ask the class, “Will it stick?”  Expected response: “No!”  

Teacher: “Why?”  Class: “Because the ice is melting!”

4) Teacher: “How about if we put salt on top of the ice and the string?  Do you think that will help the string stick?”

Students should all be curious to see what happens next. 

Expected responses will range from firm negatives (based on what they’ve already presumed) to unsure (from those who are intuitively expecting a discrepant event). 

5) Sprinkle salt over the string and the ice cube.  Demonstrate how the string now sticks to the ice by lifting the cube up with your “fishing rod”.  Class should be in cognitive disequilibrium, wondering why the string froze to the ice and defied their presumption that salt causes ice to melt.  

Teacher: “Didn’t we think that salt just makes ice melt?”

Class: “What’s going on?  Is that special salt?” etc.

6) Teacher: “Salt does make the ice melt – and when you first put the salt on the ice, that is what’s happening.  This happens because the salt contains particles that make the particles in the ice start moving faster.  Moving faster means heating up.  However, the salt particles need energy too, to dissolve, so it’s taking heat energy from the water particles.  What happens when something loses heat?”

Class: “It gets colder.”

Teacher: “That’s right.  So, when the salt is first put on the ice, it makes the ice particles move faster, heat up, and melt.  But as the salt dissolves, it takes heat energy from the water.   The salt takes enough heat energy out of the water that it freezes again!”

The students should now be back in cognitive equilibrium.

                                       (Continued…)
	-one ice cube

-a pen or pencil to use as a “fishing rod”
-one piece of string or thread 

approx. 10cm long

-table salt, approx. 2 tbsp


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?

	B. 
	7) Provide an explanatory diagram as such: 
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8) Perform a physical activity to demonstrate the concept of heat energy:

i. Have everyone in the class stand up.  Tell them they are the energy in the water, and that energy is like exercise.  Standing still, they are frozen solid.  

ii. Pretend to sprinkle imaginary salt on them, and as you do so, tell them to start jogging on the spot, encouraging them to go faster and faster the more you sprinkle.  Tell them that they are gaining energy from the salt, but that the salt is also taking energy from them.  

iii. Inform them that you have stopped sprinkling salt, and that it is slowly dissolving.  Tell them to gradually jog slower as the salt takes more and more of your heat energy.  

iv. Tell them that all of the salt has dissolved, they must stop moving altogether.  Tell them that the salt has taken all of their heat energy!  

                                               (Continued…)
	

	C. 
	v. Ask them if they feel warmer after having been “excited” by the salt.  The resounding answer should be “Yes!”  Next, ask them if they are feeling cooler now that the “salt” has dissolved – the answer again should be a winded “Yes!”  

vi. To confirm their understanding, ask “So, an increase in energy means the ice….?”  Expected response: “melts!”  Then ask, “And a decrease in energy means the water….?”  Expected response: “freezes again!”  

9) Check understanding to conclude the experiment:

Teacher: “So why does salt melt the ice on the sidewalk and not on the ice cube?”

Class (based on their newfound understanding of heat energy): “It does melt the ice on the ice cube.  But, the salt takes the heat energy from the water and so it freezes again once the salt is dissolved.”

Teacher: “How could we make it so that the string does not stick to the ice cube?”

Class: “We would have to use more salt.”

10) Closing question: “So, what would you do if you couldn’t get all of the ice off of your sidewalk?” 

 Class: “Use more salt!”

Extra Questions based on Bloom’s Taxonomy:

1) Knowledge: 

“Explain why the string sticks to the ice cube using the words ‘particles’ and ‘heat energy’.”
2) Comprehension: 

“In your own words, explain why the water re-froze, and did not remain liquid as we thought it was going to.”

“Does the amount of salt used on ice affect how the ice changes?”  

“What would be the relation between the temperature of the ice and the amount of salt needed to melt it?” (Advanced)

3) Application: 

“Name an everyday situation in which people might put salt on ice.”

“What would happen if you used only a thin sprinkling of salt on an icy sidewalk instead of a greater amount?

4) Analysis:

“Try this experiment using greater and lesser amounts of salt and describe the results.”

“Will the string still stick to the ice cube if the ice cube has been left to melt longer than it was in the experiment done in class?”

5) Synthesis:

“Based on this experiment, what do you think is the practical reason for adding salt to water before you boil it?”


	

	
	
	


Tyler Steiner

