	
	Lesson Title: What’s your Flow?
	Cluster: 3, Fluids                      S.L.O:8-3-03

Grade: 8

	
	Teaching – Learning Sequence            
	Materials Required

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning

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

Implementing; Observing, Measuring & Recording

8-0-5a: Make observations that are relevant to a specific question.

8-0-4c: Work cooperatively with team members to carry out a plan, and troubleshoot problems as they arise.

Analyzing & Interpreting

8-0-6a: Construct graphs to display data, and interpret and evaluate these and other graphs.

8-0-6b: Interpret patterns and trends in data, and infer and explain relationships.

Concluding & 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

B. STSE Issues/ Design Process/ Decision Making

Is related to the tar on our roads.  When it is cold the tar has a very high viscosity, but when it is very hot outside the viscosity of the tar will decrease and it becomes very sticky

C. Essential Science Knowledge    Summary

In this lesson students will be taught that when a substance is heated its viscosity decreases and its flow rate increases.

Will you assess? If so, what?

Will assess the students planning sheet and their ability to work cooperatively in a group.

How will you assess it?

Will assess planning sheet on completeness, neatness and accuracy.  


	1. Arrange students into groups of four or five students.

2. Get students to make a chart with one column labelled substance and the other time.

3. Introduce the term flow rate: how quickly a fluid flows in a given amount of time.

4. Hand out three beakers to each group.  One with oil, one with corn syrup and one with liquid soap. Also give each group a stopwatch and three empty beakers.

5. Have students write down a prediction about which liquid will have the fastest, middle and slowest flow rate, and why.

6. Get students to pour the liquid soap into an empty beaker and record how long it took for all of it to pour in.

7. Repeat step five with the water and corn syrup.  Record their times in the chart.

8. Get students to write down what they observed.

9. Get students to look at the composition of the substances.  Note the particles that they contain.

10. Reintroduce the term viscosity and how it affects a substances flow rate. 

11. Move students toward ‘what if’ questions.  

- What will happen to a substances’ flow rate if we heat the substances.

12. Have students use a planning sheet to plan out the investigation and have them predict how long it will take the substances to pour out of the beakers now that they have been heated.

13. Heat up the substances for the students and have them carry out the experiment.  Monitor the groups.

14. Discuss the student’s results; concentrate on viscosity, flow rate and the particles in the substances.

15. Students should make a bar graph using the information they collected.

16. Conclusion:

The viscosity of a substance will decrease as the temperature of that substance is increased.  Therefore the warmer a substance is, the higher its flow rate will be.

                                                                         
	For six groups of four or five students:

- 36 beakers

- 6 stopwatches

- 6 oven mitts or tongs

- 3 heating units

-  thermometer

- 30 planning sheets

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 there 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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