Lesson Title: Heat it Up!
Grade 8 Science Cluster 3: Fluids

Materials:
Burners (one per table), 5 beakers per table, molasses, water, BBQ sauce, glue, milk, refrigerator, thermometer, safety goggles, gloves, plastic board, timer. 
Time: 
This lesson may be taught over two 30-45 minutes classes due to the nature of the activity.

Class Organization:
The class is divided into groups of five students, sitting at tables with the materials in the middle of the table. 

Reference:
All activity ideas come from Sylvia Klymkiw (collaborating teacher) and Brian Lewthwaite.

Safety management:
 At the beginning of the class the teacher will inform the class of how to properly and safely use the materials and what to do if burned. 

Specific Learning Outcomes:
8-3-05
Plan and conduct experiments to determine factors that affect flow within a given system.

A. Scientific Inquiry (Cluster 0)

Initiating, Researching & Planning
8-0-1A. Formulate specific questions that lead to investigations.
Include: rephrase questions to a testable form, focus research questions
GLO: A1, C2 (ELA Grade 8, 3.1.2; Math: SP-I.1.8)

Planning
8-0-3A. Formulate a prediction/hypothesis that identifies a cause and effect relationship between the dependent and independent variables

8-0-3B. Identify the independent and dependent variables in an experiment. 
GLO: A2, C2

8-0-4E. Demonstrate work habits that ensure personal safety and the safety of others and consideration for the environment.
Include: keeping an uncluttered workspace, putting equipment away after its use, handling glassware with care, wearing goggles when required, disposing of materials in a safe and responsible manner
GLO: C1

8-0-4D. Identify and assume various roles to achieve group goals.
GLO: C7 (ELA Grade 8, 5.2.2)

Observing, Measuring, Recording
8-0-5A. Make observations that are relevant to a specific question.
GLO: A1, A2, C2

8-0-5C. Select and use tools to observe, measure, and construct.
Examples: microscope, concave and convex mirrors and lenses, chemical indicators
GLO: C2, C3, C5

8-0-5D. Use conversions among commonly used SI units.
GLO: C2, C5 (Math: SS-I.3.6, SS-III.3.7, SS-IV.3.7)

8-0-5E. Estimate and measure accurately using SI and other standard units.
Include: determining volume by displacement of water
GLO: C2, C5 (Math: SS-I.1.5, SS-III.1.5, SS-III.1.6, SS-IV.1.6)

8-0-5F. Record, compile and display observations and data using an appropriate format.
GLO: C2, C6 (ELA Grade 8, 3.3.1; Math: SP-III.2.8)

Analysing and Interpreting

8-0-6A. Construct graphs to display data, and interpret and evaluate these and other graphs.
Examples: circle graphs
GLO: C2, C6 (ELA Grade 8, 3.3.1; Math: SP-III.2.7; TFS: 4.2.2-4.2.6)

Concluding and Applying
8-0-7A. Draw a conclusion that explains investigation results.
Include: explaining the cause and effect relationship between the dependent and independent variables; identifying alternative explanations for observations; supporting or rejecting a prediction/hypothesis
GLO: A1, A2, C2 (ELA Grade 8, 3.3.4)

B. Essential Science Knowledge Summary:

Viscosity is the resistance to flowing. When heat is applied to a fluid, it changes the viscosity of the fluid. It breaks up the molecules and they move farther apart. They will move closer together when the fluid cools and heat is taken away. Different fluids react to change in temperature differently, therefore changing the viscosity of the fluid.

Teacher Lesson Plan Delivery Steps

1. Write the word “viscosity” and “heat” on the board and begin to review the previous days lesson on viscosity and what was learned/taught. 

2. Ask the class what happened when heat was applied to a fluid and how this affects its viscosity. Discuss this as a class.

3. The teacher will give the instructions on the activity/investigation. Students will form into groups of five and will sit together around a table with a burner and the materials that were placed in the middle of the table before class began. The teacher will explain the safety implications of the investigation and inform the class the importance of the safety goggles and gloves to be warn and what to do if burned.

4. Teacher will hand out a planning sheet for investigation worksheet and explain it to the class and how to fill it out. This is what it looks like:

Planning Sheet for Investigations

	Fluid
	Fridge

Temp.
	Room Temp
	Boiling Temp
	Predicted Time
	Time
	Observations/Notes

	Water (fridge temp.)
	
	
	
	
	
	

	Water (room temp.)
	
	
	
	
	
	

	Water (boiling temp.)
	
	
	
	
	
	

	Milk (fridge temperature)
	
	
	
	
	
	

	Milk (room temp.)
	
	
	
	
	
	

	Milk (boiling temp)
	
	
	
	
	
	

	BBQ Sauce (fridge temp).
	
	
	
	
	
	

	BBQ Sauce (room temp.)
	
	
	
	
	
	

	BBQ Sauce (boiling temp.)
	
	
	
	
	
	

	Glue (fridge temp)
	
	
	
	
	
	

	Glue (room temp)
	
	
	
	
	
	

	Glue (boiling temp)
	
	
	
	
	
	

	Molasses (fridge temp)
	
	
	
	
	
	

	Molasses (room temp)
	
	
	
	
	
	

	Molasses (boiling temp)
	
	
	
	
	
	


What do I want to find out?

What materials do I need?

What do I change?

What do I keep the same?

What do I measure?











How do I measure?

	

	

	

	

	

	

	


	

	

	

	


5. The students will begin part one of the investigation. The teacher will bring the five fluids out of the refrigerator one fluid at a time and distribute them to the class groups of five for them to check the temperatures. The groups will begin by pouring the water at fridge temperature down the plastic board while timing it, recording the time. The student will fill out their worksheets and charts. 

6. Then groups will continue by using the burners to heat the water to slightly heat it to room temperature, using the safety goggles and gloves. Students will record the information again after pouring it down the plastic board while timing its speed. Then students will heat the water to boiling point and continue with the same procedure.

7. After all groups are finished with the water and have all their data recorded, the teacher will bring the milk out of the fridge and distribute it to each group’s beaker. The groups will follow the same procedure with the milk as they did the water.

8. The teacher and students will follow the same procedures with the glue, BBQ sauce and molasses as the water and milk.

9. When all groups are finished the investigation, the teacher will hand out a list of questions for each group to complete together. Each group will have 15 minutes to complete the questions together. (List of questions are below)

10. Once 15 minutes is over and groups have answered the questions, the teacher will ask each group to share their data with the class and record/compare each group’s data on either the board or the overhead projector. The class will look for difference and similarities in each group’s data, noting accuracy and consistencies. 

11. Then the teacher will lead a class discussion based on the questions handed out. The teacher will ask each group to share their answers and the class will discuss these questions together.

12. After the discussion is over, the teacher will give instructions of how to clean up properly and put the burners and beakers away.

Questions (based on Blooms Taxonomy)
a) How does heat/temperature affect viscosity?

b) Why did it take some fluids less time to reach the bottom of the board than others?

c) What other fluids would have low and high viscosities when heated?

d) Knowing this, what would happen if we cooled these fluids to a temperature less than the fridge temperature? How would this affect how viscous it is?

e) Would air be more or less viscous when heated? Cooled?

Questions to consider in your planning / delivery

1. How long will each phase last?

2. How am I going to organize working groups?

3. How will I organise and distribute equipment?

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

5. Is there evidence of clear instructions and purposeful questions?

6. What must I look for in monitoring student learning?

7. How can I diversify instruction?
Assessment:
At the end of the class the teacher will ask students to hand in their investigation planning sheet and answers to the questions for marking. The teacher will use these assignments as summative assessment for marking. The teacher will also informally assess the understanding of the concepts throughout the activity to know how fast or slow to run the class, ECT.
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