	Planning Sheet for Single Lessons
	TITLE:  Introduction to Levers
	Cluster: Forces & Simple Machines, SLO 5-3-03, SLO  5-3-10  
Year 5


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Children’s Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning
N/A

Implementing; Observing, Measuring &

Recording

In groups, use materials and introductory knowledge to design an effective lever for the task. Record Results.
Analyzing & Interpreting

Test and record results.  Make changes and re-test.

Concluding & Applying

Find the best lever for the job and justify the conclusion.

B. STSE Issues/ Design Process/ Decision Making

Students use scientific inquiry skills while working in groups to develop a prototype lever.

C. Essential Science Knowledge Summary:

 (1) A lever is a type of simple machine that makes work easier.  (2) The components of a lever are the fulcrum, effort and load.  (3) A longer effort arm makes lifting the load easier. 

What will you assess?

(i) the Your Lever Best handout

(ii) participation in group activities

(iii) development of working levers 

How will you assess it?

(i) responses to questions

(ii) observations and discussions

 
	As an introduction, use a ruler as a lever to catapult a marshmallow into the classroom.  Ask the class to identify all of the movements involved in the action: (i) where was the push?  (ii) where was the pull?  (iii) what was the effect? (iv) how can a lever make things move more easily?

(ESK #1)

Explain the parts of a lever to the students using the catapult as a model. 

(ESK #2)

Divide class into groups of 4-5 students.  Challenge students to lift a heavy box without using a lever or other simple machine. (caution, safety issues)  

Now give students the levers and fulcrums and challenge them to develop a lever that will lift the load as easily as possible. The teacher should facilitate group work and offer suggestions, not answers.

(ESK #3)

Have students record their results on the Your Lever Best handout. Ensure that each group has reached the correct conclusion.

To close the lesson, challenge each group to design a lever that will allow one student to lift the teacher with the least amount of effort.


	Answer, or at least consider, the teacher’s questions about levers.  

Develop a working understanding of the parts of a lever.

Devise a plan to lift the box without a lever or other simple machine.

Work in groups to develop a lever that will lift the box with the least amount of effort possible.  This will require several trials / modifications.

Record results on the Your Lever Best handout.

Each group will design a lever to lift the teacher and will be given a chance to test their design in front of the class
	-ruler

-eraser

-marshmallow

-large heavy box (1 for each group)

-8’ length of 2’’ x 4’’ wood (1 for each group)

-2’ length of 2’’ x 4’’ wood (1 for each group)

-6’’ x 6’’ blocks of wood for fulcrum (1 for each group)

-photocopies of Your Lever Best handouts


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 the gear?

4.Am I emphasising specific skills and knowledge development?

5.Am I giving clear instructions?


	Planning Sheet for Single Lessons
	TITLE:  First Class Levers
	Cluster: Forces & Simple Machines, SLO 5-3-03  
Year 5


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Children’s Tasks
	Gear Required

	A.          Scientific Inquiry

Initiating, Researching & Planning
Develop a method for testing the best fulcrum location for lifting a load 

Implementing; Observing, Measuring &

Recording

Perform several trials recording results and making observations.  Control the variables.
Analyzing & Interpreting

Look at the results of each trial and decide how to reach the best desired result

Concluding & Applying

Construct and test the agreed upon design.

D. STSE Issues/ Design Process/ Decision Making

Students use the scientific inquiry process in their groups to design and construct their levers.

E. Essential Science Knowledge Summary:

(1) solidify knowledge of the components of a lever, (2) recognize that levers make work easier, (3) use quantitative measurement to determine which lever design works the best, and, (4) recognize that this is an example of a  first class lever.

What will you assess?

(i) participation in opening discussion

(ii) participation in group activity

(iii) Conclusions in group design

How will you assess it?

(i) explanation of lever design

(ii) observations and discussions

 
	To open the class, the teacher explains that today’s lesson will be a continuation of the last.  Start by getting students to review the components of a lever through a class discussion. 

(ESK #1)

The teacher will then have students test quantitatively which of the levers developed in the previous class make lifting an object the easiest.  In small groups, using the materials from the last class, have students measure the effort required to move an object without a lever by using a spring scale.  Tell the students to record the results.  Now try again using a lever with the fulcrum in the centre.  Record results.  Is it easier to move the load?

(ESK #2)

Now get the students to try moving the fulcrum to several different locations and measuring the effort required to move the load, recording results along the way.  What is the best fulcrum position?

(ESK #3)

To end the lesson, explain to students that this type of lever, with the fulcrum in the middle and the load and effort at opposite ends, is a first class lever.

(ESK #4)
	Students contribute to the discussion by providing examples and explanations of the different parts of a lever.

Have each group record the effort required to move the object without a lever and with a lever

Each group performs several trials, moving the fulcrum into different positions, to see where the least effort is required.  The groups should record their results on a chart. 

	-large heavy box (1 for each group)

-8’ length of 2’’ x 4’’ wood (1 for each group)

-2’ length of 2’’ x 4’’ wood (1 for each group)

-6’’ x 6’’ blocks of wood for fulcrum (1 for each group)

-spring scale (1 for each group)

-science notebooks to record results

-metre sticks

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 the gear?

4.Am I emphasising specific skills and knowledge development?

5.Am I giving clear instructions?


	Planning Sheet for Single Lessons
	TITLE:  Second Class Levers
	Cluster: Forces & Simple Machines, SLO 5-3-03  
Year 5


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Children’s Tasks
	Gear Required

	F. Scientific Inquiry

Initiating, Researching & Planning
N/A

Implementing; Observing, Measuring &

Recording

Students watch the teacher use a second class lever to lift a load.

Analyzing & Interpreting

Students try lifting the load themselves and make suggestions as to how the lever might be improved.

Concluding & Applying

Students try lifting the load using a longer lever.

G. STSE Issues/ Design Process/ Decision Making

Students participate in a whole class activity and decide how to improve a second class lever to make lifting a load easier

H. Essential Science Knowledge Summary:

(1) a second class lever is a lever where the load is between the fulcrum and effort (provide examples), (2) the longer the lever, the easier it is to move the load, and (3) even though a longer lever makes it easier to lift the load, the load does not travel as far.


What will you assess?

(i) participation in opening discussion

(ii) participation in group activity

(iii) conclusions about second class levers

How will you assess it?

(i) observations and discussions

(ii) summaries in notebooks

 
	To open the class, explain that today we will be looking at second class levers where the load is between the effort and the fulcrum.  Ask students to brainstorm ideas of where they have seen this type of lever. (e.g. wheelbarrow) 

(ESK #1)

Demonstrate how a second class lever works by using the materials from the previous two lessons.  Place a block of wood under one end of the board and have a student sit in the middle of the board with a spotter on each side to ensure safety.  The teacher then lifts the end of the board resting on the block and asks the students to identify the parts of the lever.

Get each student in the class to take a turn lifting the load so they can feel the effort required.

Now repeat the activity with a longer board, once again allowing each student to lift the load.  The load should be much easier to lift.

(ESK #2)

To end the lesson, show students using the same two levers that, even though less effort is required to move the load, the load does not travel as far with a longer lever.

(ESK #3)
	Students provide ideas in a class discussion of second class levers.  Record ideas in notebooks.

The students who are not participating in the simulation explain where the components of the lever are located.

Students take turns lifting the load.

Once again, students take turns lifting the load, noting the difference in the force required.

Students summarize what they have learned in their Science notebooks, including diagrams of the levers discussed.
	-large heavy box

-8’ length of 2’’ x 4’’ wood 

-4’ length of 2’’ x 4’’ wood 

-6’’ x 6’’ block

-Science notebooks for summary of lesson

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 the gear?

4.Am I emphasising specific skills and knowledge development?

5.Am I giving clear instructions?


	Planning Sheet for Single Lessons
	TITLE:  Third Class Levers
	Cluster: Forces & Simple Machines, SLO 5-3-03  
Year 5


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Children’s Tasks
	Gear Required

	I. Scientific Inquiry

Initiating, Researching & Planning
Formulate a hypothesis as to why a human arm can be a fulcrum.

Implementing; Observing, Measuring &

Recording

Show how a human arm can be a lever including recognition of the components of a lever.

Explain one other example of a third class lever.

Analyzing & Interpreting

Provide examples of other third class levers.

Concluding & Applying

Present ideas to the class. Discuss.

J. STSE Issues/ Design Process/ Decision Making

Work in pairs to determine why and how the given objects are third class levers.




C.
Essential Science Knowledge     Summary 

(1) define the characteristics of a third class lever including examples, (2) recognize that a third class lever is simply an extension of the human body.


What will you assess?

(i)understanding of characteristics of a third class lever.

(ii) explanation of the arm as a lever.

(iii) explanation of another selected lever.

How will you assess it?

(i) assess labelled diagrams.

(ii) answers in class discussions.

(iii) explanations in group presentations.
	Teacher begins by introducing the concept of a third class lever to the students.  Explain that in this class of lever the effort or force is between the load and the fulcrum.  Tell students that a human lifting a weight with their arm (in a curl motion) is actually using a lever.

(ESK #1)

Go over the diagrams together to ensure that all of the groups have reached the correct answer.

Provide each group with a third class lever, such as a baseball bat or a hammer, and ask them to draw a labelled diagram proving that it is a third class lever.  Students should recognize that all of these levers involve humans as a part of the lever.

(ESK #2)

To close the class, bring each group to the front of the class and ask them to explain why their lever is third class.  Students should refer directly to the lever provided and their own bodies in this process.
	Students work with a partner to demonstrate this action.  They will also draw a diagram and label the position of the fulcrum, load and effort on their arms.

Students offer their answers in a class discussion of the activity.

With a partner, using the third class lever provided, draw a diagram showing why it is a third class lever.

Each group will present their ideas on why their lever is an example of a third class lever.
	-dumbbells or other suitable weight

-baseball bats

-hammers

-fishing rods

-hockey sticks

-brooms

-tweezers

-Science notebooks to record results

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 the gear?

4.Am I emphasising specific skills and knowledge development?

5.Am I giving clear instructions?


	Planning Sheet for Single Lessons
	TITLE:  Types of Levers Review
	Cluster: Forces & Simple Machines, SLO 5-3-03  
Year 5


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Children’s Tasks
	Gear Required

	K. Scientific Inquiry

Initiating, Researching & Planning
N/A

Implementing; Observing, Measuring &

Recording

Observe levers in use.
Analyzing & Interpreting

Explain the class of lever being used and it’s parts.

Concluding & Applying

Provide examples of each type of lever from everyday life.

L. STSE Issues/ Design Process/ Decision Making

Students work together to solidify their understanding of the various classes of levers and their uses in everyday life.

M. Essential Science Knowledge Summary:

 (1) students will recognize the location of the fulcrum, effort and load in various classes of levers.  (2) students will be able to differentiate between, and provide examples of the three classes of levers. 

What will you assess?

(i) participation in opening activity

(ii) answers on Types of Levers handout

(iii) answers on Levers handout

(iii) participation in group activity

How will you assess it?

(i) responses to questions

(ii) observations and discussions

 
	To open the class, the teacher stands at the front of the room and demonstrates the use of the three different classes of levers

Teacher invites a student to come to the front of the class and explain (i) why this is a lever, (ii) where the various parts of the lever are, and (iii) which class of lever it is.

Teacher must ensure that students take notice of the position of the load, effort, and fulcrum in each example, as this is a critical point for the rest of the lesson.

(ESK #1)

Now give each student the Types of Levers handout and go over the definitions for each class of lever as a class.  Use concrete examples from previous lessons of each class of lever explaining the position of the fulcrum, load, and effort in each case.  This should be a review.

(ESK #2)

Once this activity is complete divide the class into pairs.  Give each pair of students a copy of the handout Levers.  Have the students complete the sheet and include examples not already used in class.

To close the lesson, create a list of examples of each class of lever.  This will allow students to see the variety of levers we use everyday


	Students call out “lever” when they see a lever being used.

Students attempt to explain why they think the tool is a lever, where the parts are and which class of lever it is.  Help from the audience is acceptable.

Have each student complete the handout on Types of Levers and hand in for assessment. 
Each pair is responsible for completing the handout and providing new examples of each class of lever.  This will be collected for assessment at the end of class.

Students provide examples for the class list and record this list in their notebooks.
	-claw hammer

-empty paint can with lid

-flat screwdriver

-pliers

-nails

-unshelled nuts

-old newspapers

-Types of Levers handout (1 for each student)

-Levers handout (1 for each pair of students)

-overhead projector

-transparency

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 the gear?

4.Am I emphasising specific skills and knowledge development?

5.Am I giving clear instructions?


	Planning Sheet for Single Lessons
	TITLE:  Design Challenge
	Cluster: Forces & Simple Machines, SLO 5-3-03  
Year 5


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Children’s Tasks
	Gear Required

	N. Scientific Inquiry

Initiating, Researching & Planning
Students draw fro their work with levers to plan their prototype design.

Implementing; Observing, Measuring &

Recording

Students implement their design through constructing the actual levers.

Each design is tried and results are measured and recorded.

Analyzing & Interpreting

The students note the strengths and weaknesses of each design

.

Concluding & Applying

As a class determine which design worked the best and why.

O. STSE Issues/ Design Process/ Decision Making

Students work in groups to design a lever that will lift a specified load.  The knowledge gained through previous lessons should be drawn upon here.

C.
Essential Science Knowledge Summary 

(1) students should recognize that certain designs will work better than others at lifting the load.  They should also be able to recognize why this is true.

What will you assess?

(i) lever designs/prototypes

(i) group participation

How will you assess it?

(ii) testing levers and written observations
 
	To start the lesson, explain to students that this will be the final activity focusing on levers.  Tell the students that they will be required to use the knowledge they have gained about levers to design a working lever that will be able to lift the back of the teacher’s truck using the least possible effort.  Mention here that a car jack is a type of lever.  Have students work in groups of 4-5 to design their prototype.  They should include diagrams of their lever including labels of all the parts and explanations wherever necessary.

Once the designs have been completed and refined (this may take a few periods) allow the students the opportunity to actually build their levers.  This will require materials to be purchased and adult supervision and help.  Try to let the students do as much of the construction as possible.

Take the class out to an open area in the parking lot (ensure the area is safe and there is adequate supervision) and test the designs.  This should be completed in a fashion that allows the force required to be measured, for example by stacking weights on the effort end of the lever.

(This will require permission and support from the administration, parents, and possibly even the division)

To summarize the topic have a discussion about which lever was the most effective and why.  Students should draw on the knowledge the have gained throughout the unit.

(ESK #1)
	Students will work with their groups to design their levers and explain their design.

Students construct their design using materials provided.

Students test their levers and see which design works best.  Record results.

Students provide reasoning as to why certain levers worked so well and why others did not
	-Science notebooks for design process and recording results

-materials required for construction of group designs

-weights for measuring effort required

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 the gear?

4.Am I emphasising specific skills and knowledge development?

5.Am I giving clear instructions?


