	Planning Sheet for Single Science Lessons
	Lesson Title: Internal Forces (Compression, Tension, Shear, Torsion)
	Cluster: 3 Forces and Structures

S.L.O:7-3-04
Grade: 7


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Identify practical problems to solve.  Make notes using headings and subheadings or graphic organizers appropriate to a topic and reference sources.  
Implementing; Observing, Measuring & Recording

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

Identify and make improvements to a prototype, and explain the rationale for the changes.
Concluding & Applying

Reflect on prior knowledge and experience to construct new understanding and apply this new knowledge in contexts. 
B. STSE Issues/ Design Process/ Decision Making
Essential Science Knowledge    Summary

This focus of this lesson is to understand the 4 different forces (tension, compression, torsion and shear) in relations to structures.  Students will be able to relate this information to real life scenarios, and gather a full understanding of the concept before moving on to learn about unbalanced forces. 
 
	· Instruct students on expectations when using manipulatives:  If objects are being misused, they will be taken away.  Objects are only to be used when asked.
· When using the elastic bands, be careful to not pull too hard on them.  If they are stretched too far, there is opportunity for them to break and possibly hurt someone.

· A common example to focus on is bridges.

· After class discussion, show overheads pictures of compression and tension occurring in the following:

*Bean Bridge

*Arch Bridge

*Suspension Bridge


	1. The students will be given a squeeze ball and two different sized elastic bands.

2. Students will be asked:

a. Take the rubber ball and squish it, what do you feel?

3. Students will discuss the resistance they feel when squeezing the ball, and the teacher will lead the students to relate this discussion to “COMPRESSION”.

4. Students should notice that the ball becomes smaller as the molecules press together more tightly.

5. Together as a class, we will create a definition for “compression”.

6. The definition should include:

*when forces push in opposite directions compression is created in a structure; the object becomes smaller.
7. Students will be asked:

a. Take the different elastic bands and use your fingers to try and stretch them as far as possible.

b. What do you feel?

8. Students will discuss the resistance they feel when trying to stretch the elastic band.  The teacher will lead the students to relate this discussion to “Tension”.

9. Together as a class, we will create a definition for “tension”.
10. The definition should include:

*When forces pull in opposite directions, tension is created in a structure.

11. Students will be given 2 minutes to discuss in groups and answer the following question:

When thinking about structures, what examples can think of where tension and compression are occurring?

12. A teacher led discussion will occur, allowing all of the groups a chance to present their examples.

13. Students will take the hand towel and be asked:

*When twisting the towel, what do you feel? 


	1. squeeze balls

2. elastic bands

3. scrap paper

4. hand towels

5. overhead sheets


Questions to consider in planning / delivery
1. How will I distribute equipment without students getting off task?

2. What must I look for to monitor student learning?
3. What methods can I use to diversify instruction?
4. Are the students interested and engaged in this lesson?

5. Is this concept too abstract for students to understand?

6. Can students relate this information to real life scenarios?

7. Do students understand the information and are prepared to move on to the next concept?


	Will you assess? If so, what?

This lesson will be assessed for understanding.  The teacher will mark the completed worksheet to check for understanding.
	· Students will be given “Tension and Compression” worksheet.

(when completed, hand in to mark for completion)
· Shear can be related to the forces an earthquake presents on a structure.  As the earth moves, it pulls apart in opposite directions.
· Show overhead of the 4 forces to review the definitions.

· Students will receive a handout describing the internal forces definitions.

	14. Students will discuss in their table groups what type of resistance they feel.
15. The teacher will lead the students to relate their discussion to “torsion”.

16. Together as a class we will create a definition for “torsion”.’

17. The definition should include:

*created when opposite rotational forces are applied to an object, or when a rotational force is applied to one end of an anchored object.

18. Students will take the scrap paper, and slowly tear the ends by pulling in opposite directions.
19. Students will answer the question:

*When tearing the paper, what do you feel?

20. Students will discuss in their table groups what type of resistance they feel.
21. The teacher will lead the students to relate their discussion to “SHEAR”.
22. Together as a class, we will create a definition for “shear”.

23. The definition should include:

*When the shear forces are opposite pushes, the structure may tear.

24. Students will be asked:
*In relation to structures, where would you see “shear” forces occurring?
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