	Planning Sheet for Single Science Lesson
	Lesson Title: Determining Center of Gravity
	Cluster : 3 – Forces and Structures                                          
S.L.O: 7-3-03          Grade: 7


	
	Teaching – Learning Sequence            
	 Materials Required

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
7-0-3A – Make predictions. 
Implementing; Observing, Measuring &

Recording

7-0-4A – Carry out procedures that comprise a fair test. 7-0-4C – work cooperatively with group members.

 7-0-4D – Assume various roles to achieve group goals. 7-0-5A – Make observations.  7-0-5C – Select and use tools to observe, measure. 7-0-5F – Record, compile & display observations and data. 

Analyzing & Interpreting

Concluding & Applying

7-0-7A – draw conclusion that explains investigation results
B. STSE Issues/ Design Process/ Decision Making: 7-0-9C – Demonstrate confidence in their ability to carry out investigations.

C. Essential Science Knowledge    Summary
In this lesson students will be taught that center of gravity is the average location of the weight of an object.  The mass (and weight) of the object may not be uniformly distributed.  Objects will be balanced when the weight of the object is evenly distributed around a point called the center of gravity.  The center of gravity is prone to change when you add weight to the object at different points

Will you assess? If so, what?

Yes, the chart that students filled out.
How will you assess it? 
Look at the chart for completeness and neatness 


	1)  Start the class with a demonstration that seems to defy gravity yet at the same time illustrates center of gravity. Ask students if they think a hammer can hang at the edge of a table using a ruler. Get students to brainstorm how to go about it or whether this is even possible. 

2) Demonstrate.  Make a small loop with the string and slip it around the handle of the hammer.  Use tape to prevent the string from sliding off.  Then slide the ruler through the same loop.  The hammerhead should be right underneath the table surface where the ruler is resting on.  Then balance the device off the edge of the table.  Students observe.

3) Explain why this is possible.  The ruler is able to support the hammer because the center of gravity (somewhere near the hammerhead) is underneath the supporting end of the ruler on the table top. 

4) On the board, explain the concept of center of gravity.  Center of gravity is the average location of the weight of an object and sometimes the mass (or weight) of an object may not be uniformly distributed (as demonstrated with the hammer).  To determine center of gravity: Balance an object using a string, edge or your finger and the point at which the object becomes balanced is the center of gravity.  The terms center of gravity and center of mass is used interchangeably.  The teacher will lead a discussion on the applications of center of gravity and its effects on the stability of a structure.  Eg. Stacking boxes.

5) Students will take out a pencil (pencils will be provided for those that don’t have any) and try to balance it on their index fingers.  Circulate and encourage students to keep trying even though the task may seem difficult at first.  

6) Organize students into groups of four.  Get one student to pick up a ruler.  Get the second student to pick up a ball of clay.  Get the third student to pick up four handouts (enough for everyone in the group).  Give instructions to the fourth person to sit and wait for everyone to get back.  

7) Get students to make a prediction silently on where they think the center of gravity will be and have them record it.

8) In groups, students will carry out their investigation (balance the ruler on their finger) and then record results. 

9) Students will place a piece of clay on top of the ruler and make further predictions, perform test, and record results.  

10) Discuss results.  Ask questions.  How was the first trial (without clay) different from the other trials (with clay)?  Why did the center of gravity change when you added clay?

11) Close lesson ~ what did we learn? (Summarized in part C)
12) Application ~ Students are asked to think about where their own center of gravity is.                                                                          
	For a class of 28 students:

- hammer
- string 
- tape
- 7 rulers
- 7 balls of clay
- 20 pencils (for students who don’t have any)
- 28 handouts - chart

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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