	Planning Sheet for Single Lessons
	TITLE:  Exploring Pulleys
	Cluster: Forces and Simple Machines 
Year:5          SLO: 5-1-06, 5-1-10


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Students’ Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning
N/A

Implementing; Observing, Measuring &

Recording

Students make observations regarding pulleys in order to answer specific questions.

Analyzing & Interpreting

N/A

Concluding & Applying

Students communicate their explorations of new knowledge by written explanation and illustrations.

B. STSE Issues/ Design Process/ Decision Making

N/A




C.
Essential Science Knowledge Summary 

(1) There are many machines that use pulleys to decrease the amount of work necessary to move a load.  (2) There exists more that one type of pulley and (3) the amount of effort required to move loads varies depending on the pulley used.  (4) It is possible to build a pulley from simple materials.

What will you assess?

Whether the students recognize pulleys, can explain what a pulley is used for, how pulleys can differ, and if they can make their own pulley from simple materials.

How will you assess it?

Observations made during class discussion.

Journal descriptions and illustrations.
	Teacher begins lesson by instructing students to take out pictures of pulley systems collected from magazines at home.

Teacher shows her example of a pulley system and asks two questions:  

1. What is it used for?

2. How does it work?

Teacher provides feedback student ideas.  Divide students into groups of four.

Teacher facilitates a class discussion.  What is a pulley?  What is the function of a pulley?  Is there more than one type of pulley?  If so, how do they differ?  Do they all work the same way?  (Use notes in Appendix p.1 to guide student answers).  ESK 1, 2, 3

Student creativity should be encouraged.  However, if they are having difficulty, teacher should provide small suggestions (Use ideas from Appendix p.2-4).

Close lesson by summarizing the function of pulleys.   ESK 1-4
	Students contribute to class discussion by answering the two questions.

Students share their pictures with their groups, identifying the pulley and trying to explain how it works with that particular machine.

Students will now build their own pulleys using the materials provided.  At this point, students are not given a specific task in designing their pulleys (for example, the pulley does not have to lift a specific load over a specific distance), they simply have to use the materials provided to build a functioning pulley.  ESK 4

Students illustrate their explorations and describe how each system was made in their journals.
	String

Nails

Thread Spools

Bobbins

Wire Coat Hangers (cut)

Pictures of machines that use pulleys

Books (=load)

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:  Single Fixed Pulleys
	Cluster:  Forces and Simple Machines
Year:  5           SLO: 5-3-06, 5-3-08 


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Students’ Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning
N/A

Implementing; Observing, Measuring &

Recording

Students observe how a flagpole incorporates a pulley to work.  Students make observations of how a pulley works.

Analyzing & Interpreting

N/A

Concluding & Applying

Students make a conclusion about the function of a pulley and how it helps us, based on observations made during the activities.

B. STSE Issues/ Design Process/ Decision Making

N/A




C. Essential Science Knowledge Summary 

(1) Using a pulley system decreases the amount of effort required to lift a load by (2) changing the direction of force on the load.  (3) Pulleys are used in a variety of everyday machines (ex flagpole)

What will you assess?

Whether the students recognize that pulleys are simple machines used to decrease the amount of effort required to move a load, by changing the direction of force applied to the load.

How will you assess it?

Discussions during activities, Activity sheet
	Teacher begins lesson by taking the students outdoors to view a flagpole with a manual pulley system.  Show the students how the pulley works.   ESK 3

Use the wagon to transport the pails outside.  Have the students try to lift the pails using the rope.  Discuss the difficulty of lifting the load.

Throw a strong rope over the horizontal bar and tie one end to the handle of a pail.

Teacher facilitates discussion about the activity.  How was lifting the pails by hand different from using the pulley system?  What is the benefit of the pulley system?  How did the pulley system make it easier to lift the pails?   ESK 1, 2

Close the lesson by summarizing that pulleys are used in machines every day, a pulley decreases the amount of effort required to lift a load by changing the direction of the force applied.  This lesson focused on single fixed pulleys.


	Locate a horizontal bar.  Challenge the students to determine a way of using a pulley to raise the pails.  Allow time for discussion and ideas.

Allow the students to lift the pails with the pulley system and compare the effort force used to that used to life the pails by hand.

Return to the class.  Students can now use these experiences to complete the activity sheet (see Appendix p.5).  Draw a diagram and use arrows to show the direction of movement.  Answer the questions.   ESK 2, 3

Extension:

Challenge the students to design a way to use single pulleys that move objects in a horizontal direction.  (ex. Opening curtains)
	Access to flagpole with manual pulley system

3 pails with handles, filled with heavy objects (books, sand etc)

Wagon

Rope

Access to strong horizontal bar (ex. Soccer goal)

Activity Sheet

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:  Compound Pulleys
	Cluster:  Forces and Simple Machines  
Year:  5        SLO:5-3-06 & 5-3-08 


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Students’ Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Students suggest ideas for testing variables.

Implementing; Observing, Measuring &

Recording

Students make observations re: how this pulley differs from last lesson, the difficulties trying to pull the sticks together and how the number of loops affect the system.

Analyzing & Interpreting

Students develop theories as to how the system is working based on their observations.

Concluding & Applying

After testing and observing the effects of the number of loops, students make a conclusion about whether the number of loops makes a difference.

B. STSE Issues/ Design Process/ Decision Making

N/A




C. Essential Science Knowledge Summary 

(1) Compound pulleys use more than one pulley to move a load and (2) the more pulleys in a system, the more advantage it offers. (3) A system of pulleys reduces the force required to lift a load while increasing the distance over which the force is applied

What will you assess?

Whether students recognize a compound pulley and can differentiate between it and a single fixed pulley.  Whether students understand that more pulleys means more advantage.

How will you assess it?

Class discussion, Activity sheet.
	Teacher introduces a compound pulley by displaying a block and tackle (see Appendix p.6).  Ask students how this differs from the single fixed pulley studied in the last lesson.

ESK 1

Teacher reinforces the ideas:

· One pulley is fixed in block and tackle, but others move

· Block and tackle uses multiple pulleys

ESK 1

Discuss the difficulty of moving the broomsticks together.  

To accomplish the task, tie one end of the rope to one of the sticks.  Loop the rope around the broomsticks (see diagram Appendix p.7).  As the rope is pulled the sticks will be forced together.

Discuss the activity.  Explain that they have built a compound pulley system. (The sticks act like wheels, each time rope was looped it was like adding a pulley).  Ask questions:

How did it make it easier to pull the sticks together?  Do you think changing the number of times the rope is looped makes a difference? 

ESK 2

Teacher facilitates discussion.  Did the number of loops make a difference?  If yes, what was the difference and why?  Was your test a fair one?   ESK  2, 3

Close the lesson by summarizing ESK 1-3.
	Students contribute to class discussion by sharing ideas about the similarities and differences between the pulleys.

Students will now have an opportunity to discover how a compound pulley works.  Have 2 students hold the broomsticks parallel in a vertical position about 30 cm apart.  Challenge other students one at a time to pull the sticks together.  Those holding them should resist.  

Challenge the students to find a way to move the sticks together.  Allow time for discussion and experimentation.

Ask students to provide their theories as to how the system works.

Students suggest ideas for testing is the number of times the rope is looped makes a difference.  Students perform the tests, noting their observations.  ESK 2, 3

Students complete activity sheet (see Appendix p.8) and make a chart depicting the differences between a single fixed pulley and a compound pulley.
	2 Broom handles or hockey sticks

Rope (~ 3 metres)

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:  Comparing Pulleys
	Cluster:  Forces and Simple Machines
Year:5        SLO: 5-3-08


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Students’ Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning
N/A

Implementing; Observing, Measuring &

Recording

Students use spring scales to measure force.  Students estimate how much force will be required and justify their answers.

Analyzing & Interpreting

Students graph their results and analyze them to draw conclusions.

Concluding & Applying

Students draw a conclusion about the force required to move a load when using different pulley systems.  They use experiential evidence and graphs to make conclusions.

B. STSE Issues/ Design Process/ Decision Making

N/A




C. Essential Science Knowledge Summary 

(1)  Spring scales measure force. 

(2)  Compound pulley systems require less force than single fixed pulleys to move the same load.  

What will you assess?

Whether students have come to the conclusion that compound pulley systems require less force than single fixed pulleys to move a load.

How will you assess it?

Class Discussion, Activity Sheet, Graphs
	Teacher begins lesson by setting up a single fixed pulley and compound pulley as in diagram (see Appendix p.9).  Review single fixed pulley, compound pulley, and differences between the two.

Teacher develops the idea of the importance of data measurement in science.

Demonstrate how a spring scale works.  Place a weight in the paper cup.  Ask:  if you lift the load by pulling down on the spring scale, how much effort force do you think you will use?

ESK 1

Teacher reviews a scatter graph.  For this activity students will be instructed to graph force (N) vs weight (g).

Close lesson by summarizing that a compound system requires less force that a single fixed pulley to move the same load.  ESK 1, 2
	Provide students with Activity sheet (see Appendix p.10).  Have them identify and record the names of the two types of pulleys.

Students complete the estimation portion of the Activity sheet for various weights for both single and compound pulleys.  Students must provide a justification for their estimations.

Students now test the systems and record the actual results.  ESK 1

Students graph results (scatter graphs).

Students answer the following questions:

· How did the pulleys compare in lifting the load?

· Was the same amount of force required for both pulleys?

· Which pulley made the load easiest to lift?

· What did the spring scale measure?

· How does the use of spring scales help you compare the pulleys?

ESK 2
	Long boards to span across chairs 

Screw hooks

Single pulleys

String

Toothpicks

Paper Cups

Weight sets

Spring Scales

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:  Designing and Constructing a Pulley System
	Cluster: Forces and Simple Machines
Year:  5      SLO: 5-3-14


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Students’ Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Students create a written design plan that depicts how they will build their castles.

Implementing; Observing, Measuring &

Recording

Students work cooperatively with group members to carry out their plan.  They will assume various roles and share the responsibilities.  They will construct a prototype and test it.

Analyzing & Interpreting

Students will identify and make improvements to their drawbridges.

Concluding & Applying

N/A

B. STSE Issues/ Design Process/ Decision Making

Students describe the impact of the development of a pulley system on the use of drawbridges.  They will recognize that such endeavours were influenced by the human needs at the time.  Provide examples of technologies from the past and describe how they have evolved over time.




C. Essential Science Knowledge Summary 

(1) Technological advances have occurred over time based upon the human needs at the time.  (2) Often the first design made will require modifications to ensure the product functions effectively.

What will you assess?

Whether students understand that technological advances occur based in the needs of society.  Whether they understand the design process and can use it to build a prototype drawbridge.  Whether their prototype drawbridge works.

How will you assess it?

Class Discussions, Planning sheet, Drawbridges
	Teacher begins by reading a story or showing a movie that has a castle with a drawbridge.

Discuss castles and drawbridges with students.  How does a drawbridge work?

Divide the class into groups of four.  

Display the materials that students can use.

Provide each group with an activity sheet for planning and designing their castle (see Appendix p.11-12).

Throughout the design, construction, testing and modifying stages, teacher should consolidate all the science ideas about pulleys, pulley systems, how they work, why we use them.   ESK 1, 2 (and all from previous lessons)
	Challenge the students to design and construct their own castles with functioning drawbridges.  

Students plan, draw diagrams, and list materials they will need.

Students construct their designs.

Students test their designs and make modifications.

Extension:

Students can also design fishing rods, clotheslines, toy cranes, flagpoles, sailboats, model ski lifts…
	Boxes of various sizes (milk cartons, Kleenex boxes etc)

Plasticine

Scissors

String

Assortment of thread spools

Nails

Pencils

Paint & Paintbrushes

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:  “The Hole” Scenario 
	Cluster: Forces and Simple Machines  
Year: 5    SLO: 5-3-06, 08, 09, 10 


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

	A. Scientific Inquiry

Initiating, Researching & Planning
Students identify various methods to solve a practical problem and select one for implementation.  Students create a written plan to solve a problem and justify their plan.

Implementing; Observing, Measuring &

Recording

N/A

Analyzing & Interpreting

N/A

Concluding & Applying

N/A

B. STSE Issues/ Design Process/ Decision Making

Students describe a technological development (the pulley) and appreciate its impact on individuals, societies and the environment.



C. Essential Science Knowledge Summary 

(1) A pulley can be made from simple materials.  (2) A pulley’s function is to decrease the amount of work required to lift a load by (3) changing the direction of the force.  (4) Pulleys are used in simple machines for a number of different purposes. 

What will you assess?

Whether students can apply their knowledge of pulleys to develop a plan to solve this specific scenario.

How will you assess it?

Rubric for their plan and justifications.
	Teacher begins by reading students the scenario entitled “The Hole” (see Appendix P.13).

Close the unit by assessing the plans based on rubric criteria and provide feedback to students.
	Students compose a written plan, including a labelled diagram describing how they would solve the problem, and justify their plans based on their existing knowledge about how the system would work.
	Scenario entitled “The Hole” (see Appendix p.13)

Paper

Pencils

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?


