	Name:
	 
	Unit Title:
	Forces & Motion

	Grade:
	5
	Unit at a Glance: 
	 

1. Where are the Forces?

2. Force

3. Action/Reaction

4. Any Way You Stretch It

5. Measuring Forces
6. Friction

7. Slope and Load
8. Buoyant Force (N/A – from grade 2)
9. Science and Careers: Building Forces

10. Review and Unit Test
Please Note: 

Student Workbook has been abbreviated as SW.

Science Notebook has been abbreviated as SN.

All reference to “groups” refers to their predetermined groups of four.

During all activities and experiments, I will be circulating to assist the students and ensure that they understand the concepts they are working with. 

          

	Unit Overview:
	The purpose of this unit is to introduce Forces and Motion. We will go over what forces are, how to measure them, and friction. We will look at slope and load, buoyant force and building forces. Connections will be made to examples that students may have encountered in their lives and the students will have lots of hands-on experience through experiments.

This unit will involve individual, pair, and group work. Assessment will be based on participation, group work evaluation forms, the students’ Science Notebook, and a final unit test.
	
	

	
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	IRP Connections:
	 

Processes of Science

It is expected that students will:

· Identify variables that can be changed in an experiment
· Evaluate the fairness of a given experiment
· Describe the steps in designing an experiment
Forces and Simple Machines

It is expected that students will:

· Demonstrate how various forces can affect the movement of objects

	
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	 
	
	 
	

	Resources:
	 
Wiese, Jim. Science: Force, Work and Energy. Scarborough, Ontario. ITP Nelson: 1998 – Teacher’s Resource & Student Book

Doyle, Susan et al. B.C. Science Probe 5. Toronto, Ontario. Nelson: 2006 
Adler, Doug. On your soups, get set, go! Lesson plan.

	
	

	 
	

	 
	

	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment/Evaluation

	Lesson 1

Introduction

Where are the forces?

40 minutes
	Student Workbook (p. 4-5)

Science Notebook

Projector

Overheads

Pens
	· Identify different types of forces in a variety of situations.

· Classify forces according to several criteria such as what causes them or how they are used.
	 Introduce the concept of force. Ask the students what sort of things they see in their lives that use force (i.e. skateboarders, roller coasters, kicking a soccer ball etc). 

Introduce the “Where are the Forces” activity and go over a few examples as a class.

Review expectations for group work.
	 - Students will work in groups to complete the activity.

- The groups will answer the questions on p. 4-5 of the SW and record their answers in their SN.

- As a class, we will review the correct answers using an overhead; students will ensure that the answers in their SN are correct.

- The students will record the important vocabulary words and definitions in their SN.
	 
- Students will work cooperatively in their groups.

- SN will be marked for completion.

- Students will participate in the class discussion.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment Evaluation

	Lesson 2

Force

40 minutes 
	Science Workbook  (p. 4-5)

Science Notebook

Projector

Overheads

Pens

Rope


	· Differentiate between balanced and unbalanced forces

· Describe the effects that friction has on movement
	- As a class, review what a force is.

- Introduce concept of: gravity, balanced/ unbalanced forces, friction and discuss real life examples as a class


	- As a class, find examples where more than one force is acting at a time (SW 4-5) on overhead projector. 

- As a demo, have students engage in a tug of war. Start with 2 students and add students to each side to create balanced and unbalanced forces. Ask students which force is greater at any point.

- On Activity Sheet 1 (Appendix C) identify where the forces are acting and if they are balanced. Use longer arrows for stronger forces etc.
	 - Students will answer the questions (Appendix B) in their SN. 

- Students will participate in the class discussion.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment/Evaluation

	Lesson 3

 Action/Reaction

80 minutes
	Science Workbook 

(p. 8-9)

Science Notebook

 
Activity 1-2
Ball

Metre stick

Masking Tape

Teacher Demo

Long balloon

4m string

Drinking straw

Two chairs

Small rubber band

Tape

Scissors
	· Explain how forces on objects cause movement
· Demonstrate experimentally how forces on objects cause movement
· Compare, through experimentation, how varying the force on an object affects its movement
	 - Outside, in partners, students will perform Activity 1 (Appendix A).

- Outside, in groups of 4, students will perform Activity 2 (Appendix A).

- Return inside. As a class, discuss the results of both activities. What conclusions can they draw in relation to how force affects motion? Record answers in SN.


	- Introduce Newton’s Three Laws of Motion and have students record the Laws in their SN. As a class, come up with examples of each.

- the teacher will perform the activity while the students watch; students will record their observations in their SN at the appropriate times (see Appendix A)

- Students will answer questions (Appendix B) individually or in pairs at their tables and record answers in their SN.
	- Students will work cooperatively in groups and in partners. 
- SN will be marked.


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment Evaluation

	 
Lesson 4

Any Way You Stretch It

80 mins
	 
Science Workbook  (p. 10-11)

Science Notebook

Rubber bands

Pencil

Ruler

Various masses
	· Describe the forces acting on an object
· Interpret graphs that show the relationship between the stretch of a rubber band and the force applied to it
· Demonstrate experimentally the effect of adding force to an elastic material
	 - The class will go over the answers from the previous lesson and ensure that the correct answers are in the SN.

- Introduce the problem they will be solving by pushing on a wall and asking: “How can you measure this force?” Then, pull on an elastic and ask the same question.

- Review how to plot a graph using data collected from an experiment.
	 - In pairs, students will perform the experiment (Appendix A) and fill in the table and graph provided (Appendix C).

- Students will repeat the experiment using different sizes and types of rubber bands.

- Individually, students will predict how long the rubber band would be after adding twice as much mass to the original rubber band and record the answer in their SN.
	- Students worked cooperatively in pairs

- Observation questions are answered correctly; table and graph are completed correctly

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment/Evaluation

	 
Lesson 5

Measuring Forces

40 minutes


	 
Science Notebook

Spring scale

500mL bottle

400mL water

String

100g mass


	· Estimate and measure the force required to lift a bottle of water

	 - introduce the day’s lesson by pulling on a rubber band with a light force, and then greater force; ask the class to identify in which case you pulled with a greater force & ask them to explain their answer; ask them to explain how much greater the 2nd force was compared to the 1st force. How can you put a number value on their observations?

- explain how gravity affects weight and introduce the activity
	 - In pairs, students will measure the force required to lift a bottle of water, see instructions (Appendix A).

- Students will place a 100g mass on their spring scale and hold it vertically. They will observe what happens as they make a small jump. They will draw a diagram showing the forces at the top of the jump, and when they land.

- Students will answer the question: Would you expect to get the same results with the bottles if you did it on the Moon? Explain your answer.
	- Students will participate in the class discussion. 
- Students will work cooperatively.

- SN will be marked (answers to questions are logical)



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment Evaluation

	 
Lesson 6

Friction

2 weeks
	Science Workbook 

(p. 14-15)

Science Notebook

spring scale

string

piece of cardboard (30cm x 50cm)

piece of wood 
(30cm x 50cm)

piece of linoleum (30cm x 50cm)

2 books
Materials needed for the students’ experiment 
	· Describe the effect friction has on movement

· Describe & investigate the factors that influence friction

· Predict & investigate the effect of increased mass on the force of friction

· Identify variables that can be changed 

· Evaluate the fairness of the experiment

· Describe ways that friction can be decreased

· Describe ways that friction can be helpful
	- Ask the students when they have noticed friction slowing something down or making it harder to move. Make a list of their examples on the board. As a class, rank the objects from hardest to move, to easiest to move. Why do you think this is the case?
Main Body
*Continued in next column
 - Students will do the experiment (Appendix A) & answer the investigation questions (Appendix B)


	- Students will predict what would happen if each of the surfaces were wet. In groups, they will design an experiment to test their prediction; do the experiment and record their data.

- As a class, we will discuss the variables in the experiments, and examine whether it was a fair test; what could make it so? 

- A class and teacher demo on overcoming and reducing friction will follow


	 
- Students will participate in class discussions.

- Students will follow directions to create an experiment.

- Students will do a group evaluation to assess how well they worked together on the experiment design

- Students will identify variables in a test and discuss fair testing.

- SN will be marked.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment/Evaluation

	 
Lesson 7

Slope and Load

80 minutes
	 
Science Notebook

Ramp

Textbooks

Metre stick

Masking tape

Soup cans (without labels) – broth, creamy, vegetable

Mystery can of soup

Projector

Overheads

Pens


	· Identify that the contents of the can affect how far it rolls

· Explain how load and slope affect how far a can rolls

· Identify the contents of a mystery can, based on their observations

· Discuss the variables in the experiment and fair testing
	 - On the overhead, show pairs of pictures. What is affecting the amount of force needed to move? Which student in each pair of pictures would be able to use the least amount of force?

There will be pictures of people pulling an empty vs. a full wagon, a person pulling a wagon up a hill or on the flat, and a person riding a bike through mud or on the road.
	 - In groups, students will conduct the experiment (Appendix A) and record their observations in a table (Appendix C).

- We will discuss the contents of the cans and the relationship between the content and distance; a mystery can will be introduced and students will finish the experiment; they will explain what they think the contents of the can are, and why.

- The students will answer the questions (Appendix B) in their SNs.
	 
- Were the students able to explain their prediction about the Mystery Can?

- Students will participate in class discussion.

- SN will be marked.

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment Evaluation

	 
Lesson 8

Buoyant Force

80 minutes

(From Grade 2, don’t need to do)
	 
Science Workbook 

(p. 18-19)

Science Notebook

Styrofoam cup

Tub of water

Metal washers

Balance scale
	· Predict the effect of adding masses to a floating object

· Investigate experimentally the effects of increasing mass on the buoyancy of an object

· Describe buoyancy and the force it creates

· Explain why some things float and others do not
	 Fill two different 2L containers with cold water (cut tops off of pop bottles). In front of the containers place an unopened can of cola and diet cola. Ask the students to predict what will happen when these two cans of pop are placed into the water: will they both float, both sink, or one float and one sink (which?). Place one can into the bottle, and the other can into the other bottle. Have students explain the results. Repeat the experiment with different types of cola and pop.
	 - Students will complete the experiment (Appendix A) in groups. They will record their observations and answer the questions that go with the experiment.

- Students will create their own boat using a 20x20cm square of aluminum foil to see what type of boat will hold the most washers without sinking. What design of boat holds the most mass without sinking? Do ships use that design? Explain.
	 
- Students will complete the Group Work assessment form.

- SNs will be marked (were answers to questions explained logically?)



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment/Evaluation

	 
Lesson 9

Science and Careers: Building Forces

80 minutes
	 

Science Notebook

50 plastic straws

1m masking tape

Scissors

Paper

Pencil

Tennis ball

50 plastic straws

1 m masking tape
	· Identify careers that use a knowledge of force, work and energy

· Design and build the tallest tower possible from the materials provided

· Modify the design for a variety of conditions
	- Show students pictures or books of a variety of tower structures. Ask: “What do they look like?” Why do you think they have the shape they do?”

- Ask students why buildings like the school stay up and don’t fall down. 
- Develop a scoring rubric with the students so they will understand the evaluation criteria before starting.
	Task: to build the tallest tower possible using only 50 straws, 1m tape and scissors.

- In groups, students will draw a sketch of what their tower will look like; then build their design

- We will examine all the towers, and discuss the (dis)advantages; students will answer questions (Appendix B)
- In groups, students will repeat the activity but build a tower to support a tennis ball
- We will discuss the new structures and examine how Nature affects building design
	 
- Students will complete a group evaluation (Appendix C)

- Towers will be marked based on the evaluation criteria determined as a class (example in Appendix C)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Lesson/Topic/Time
	Material(s)
	SWBAT/Prescribed Learning Outcomes
	Introduction/Hook/Review
	Main Body/ Procedure/Strategies
	Assessment Evaluation

	 
Lesson 10

Review & Unit Test

80 minutes

(40 mins & 40 mins)
	 Projector

Overheads  & pens

Materials needed to perform demonstrations for lessons the class had difficulty with

Tests
	· Explain the key ideas from the unit (force, friction, surface texture etc)

· Connect the key ideas to real world examples
	 The first class will be spent reviewing the unit in preparation for the test. Students will be able to ask questions and seek clarification. For lessons that the students found difficult, I will do a demonstration if necessary, and provide further explanations and examples. Students will work in pairs to answer sample questions that are similar to what is on the test. The test will be outlined to the students so they know what to expect.
	 The second class will be spent taking the test. There will be a variety of questions, such as true/false, short answer, definitions, and diagram labelling. 
	 
- Students will work cooperatively in pairs

- The test will be marked

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Appendix A: Activities, Experiments and Questions involved
Lesson 3: Activity 1: Observing a Bouncing Ball

1. Create a measuring wall by marking out ½ m distances.

2. Drop a ball from a height of 1m. Record in SN how high it bounces back up.

3. How can you change the force you use on the ball to make it bounce higher or lower? Try it and see.

4. How did changing the force change the height that the ball bounced? Record answers in SN.

Lesson 3: Activity 2: Observe How a Ball Moves

1. Sit with legs apart so that all four students form a rough circle.

2. Roll the ball toward another student in your group. Change the force you use on the ball to make the ball roll faster. Now, change the force you use on the ball to make it roll slower.

3. Roll the ball around in the circle formed by your legs. Use the force to make the ball change direction.

4. How can you use force to change the speed and direction of the ball? Record your group’s answers in your SN.

Lesson 3: Teacher Demonstration & Student Questions

1. Blow up the balloon. Twist the end closed, and use the rubber band to secure it.

2. Thread the string through the straw. Tie each end of the string to a chair. Separate the chairs so that the string is taut.

3. Tape the balloon to the straw. Slide the balloon along the string until the tied end is next to one of the chairs. 


a. Draw a diagram of the apparatus. What forces are acting on the balloon? Draw arrows to show the forces in your diagram.

4. Carefully cut the rubber band on the balloon and remove it, while holding the twisted end closed. Release the twisted end of the balloon.


b. Draw a second diagram of the apparatus. What forces were acting on the balloon after it was let go? Draw arrows showing the forces in your diagram.

5. Repeat the activity, but use less air in the balloon.

c. Record your observations.

Lesson 4: Any Way You Stretch It

1. Hook the rubber band around the pencil and hold it so the band is vertical. This is the natural length of the rubber band. Measure this length with the ruler.


a. Record the length of the band in the table.

2. Stretch the rubber band by attaching the smallest mass you have to the end of the band. Measure the length of the band


b. Record the length of the band in your table.


c. Draw a diagram to show the forces acting on the mass.


d. What is the balancing force that is opposing gravity?

3. Gradually increase the mass attached to the band, measuring the length of the band with each increase.


e. Record the length of the band in your table.


f. What happens to the length of the band as you increase the mass?

4. Using your data, plot a graph of mass against the length of the rubber band.


g. What does your graph look like? What does the shape of your graph mean?


h. What does the mass represent?

Lesson 5: Measuring Force

1. Using string, tie a 500mL bottle with 400mL of water in it to a spring scale. Pull the bottle up so that it is hanging from the spring scale. Hold it still to measure the force of gravity. Make sure that you look at the scale at eye level. Record your observations.

2. Predict how the amount of force would change if you measured the force acting on two identical bottles. Tie another bottle to the spring scale, and pull up both bottles. Read the measurement on the spring scale and record your observations. 

3. Attach two spring scales to one bottle. With your partner, pull equally to raise the bottle. Read the spring scales when the bottle is still. How does the amount of force change when two people lift the bottle? Record your answer.

4. Predict how the amount of force would change if three or four people lifted the bottle. Try this to check your prediction, and record your observations.

Lesson 6: Friction
1. Using the spring scale, pull the book across a wooden table with a steady pull.


a. Record how much force is necessary to keep the book moving.

2. Pull the same book with the same steady pull across the linoleum.


b. Record the force.

3. Pull the book with the same steady pull across the cardboard.


c. Record the force.

4. Predict what will happen when you pull two books, instead of one, over each surface. Repeat the experiment with two books.


d. Write down your predictions.


e. Record the force necessary to pull the books across each surface.


f. Were your predictions correct? Explain.

Lesson 7: Slope and Load
Testing the Load
1. Build a ramp by placing two books under one end of the board. Be sure to leave lots of space for the cans to roll. 

2. Release Can 1 from the top of the ramp. Use a piece of masking tape to mark the place where the can stops rolling.

3. Measure the distance the empty can traveled, from the end of the ramp to where it stopped rolling. Record the distance in your table under Trial 1.

4. Repeat steps 2 and 3 two more times. Record the distances in your table under Trial 2 and Trial 3.

5. Repeat steps 2, 3 and 4 with Can 2. Record the distances in your table.

6. Repeat steps 2, 3 and 4 with Can 3. Record the distances in your table. (pause for instruction and introduce the Mystery Can)

7. Repeat steps 2, 3 and 4 with the Mystery Can. Based on your observations, what do you think the contents of the can are? Explain your answer.

Testing the Slope

1. In steps 2 to 4 in Testing the Load, you tested how far Can 1 travels on a two-book slope. Copy your results for these trials into the next row of your table.

2. Increase the slope of the ramp by adding two more books to it.

3. Release Can 1 from the top of the ramp. Use a piece of masking tape to mark the place where the can stops rolling.

4. Measure the distance the can traveled, from the end of the ramp to where it stopped rolling. Record the distance in your table under Trial 1.

5. Repeat steps 2 & 3 two more times. Record the distances in your table under Trial 2 and Trial 3.

Lesson 8: Buoyant Force

1. Place the Styrofoam cup upright in the water.


a. Predict how many washers you will be able to place in the cup before it sinks.

2. Begin adding washers to the cup. Continue adding washers until the top of the cup is even with the water level.

3. Remove the cup with the washers from the water, dry it, and measure the mass. Count the number of washers in the cup.


b. Record the mass of the cup with washers.


c. Record the number of washers. How accurate was your prediction?

4. Take the washers from the cup and fill the cup to the top with water. Weigh the cup filled with water.


d. Record the mass of the cup full of water. 

5.  Compare the mass of the cup with the washers and the mass of the cup filled with water. Why do you think you obtained those results?

Appendix B: Questions
Lesson 2: Force
1. What is a force?

2. What is a balanced force? Give an example.

3. What is an unbalanced force? What does it cause? Give an example.

4. What is friction? Give an example.

5. Draw a person using a parachute. Label the forces acting on the parachutist. Are the forces balanced or unbalanced?

6. Draw a boat on a lake. Label the forces acting on the boat. Are the forces balanced or unbalanced?

Lesson 3: Action/Reaction

1. Which of Newton’s Three Laws does step 3 illustrate?

2. Which of Newton’s Three Laws does step 4 illustrate?

3. When the balloon moves down the string, what is the action force? What is the reaction force?

4. What forces cause the balloon to slow down and or/stop?

5. Which of Newton’s Three Laws does step 5 illustrate? Explain.

Lesson 6: Friction

1. Compare the forces necessary to pull one book across the three surfaces. What is the effect of the surface on the amount of force needed to keep the book moving?

2. Draw a diagram of the moving book. Use arrows to show the forces acting on the book. Are the forces balanced or unbalanced?

3. What was the effect of doubling the number of books on the force needed to keep the books moving?

4. In winter, drivers often put sandbags in the trunks of their cars. Do the results of your experiment explain why they do this?

Lesson 7: Slope and Load

1. In the Testing the Load section, which can travelled farter, Can 1, 2, or 3. How does load affect the distance that an object moves?

2. Which slope made the cans travel farther, the two-book slope, or the four-book slope? How does the slope of a ramp affect the distance that an object moves?

3. What variables were the same in all trials in the load test? What variables were the same in all trials in the slope test?

4. What other variables could have affected your results?

5. Why were you asked to do more than one trial for each test?

6. Do you think your test were fair? Explain your thinking. 
Lesson 9: 

1. Look at the tallest towers that were built in your class. What characteristics, if any, do the tallest towers share?

2. What was the biggest challenge you faced in building your tower higher?

3. If you were to build another tower, what would you do differently?
Appendix C: Activity Sheets
See attached

Lesson 2: Balanced and Unbalanced Forces

Images of a parachute, boat, balloon on a string, apple in hand, car, rocket ship taking off, and arm lifting weight.

Lesson 4: Any Way You Stretch It

Table

Graph

Lesson 7: Slope and Load

Table

Lesson 9: Science and Careers: Building Forces

Sample Rubric for building designs

Data Table and Graph

(Lesson 4)
	Mass attached to rubber band (g)
	
	
	
	
	
	

	Length of rubber band (cm)
	
	
	
	
	
	


Title: _____________________________________


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	





Assessment Template for Group Work
Individual Assessment of the Group

Evaluator’s Name: ______________________________________________

Group members: ________________________________________________

Activity Name: _________________________________________________

Use the following rating scale: 4 is excellent, 3 is good, 2 is average, and 1 is poor.

Circle the appropriate number.

	1.
The group worked cooperatively. Everyone assumed a task and 
carried it out. 


(You are not asked to identify people who did not contribute.) 
Everyone’s opinion was valued.
	4
	3
	2
	1


Comment:

	2.
The group was organized. Materials were collected for samples, and 
problems were addressed as a group.
	4
	3
	2
	1


Comment:

If you were to repeat the experiment, what things would you change?

(How would you improve your design?)

Table: Slope and Load

(Lesson 7)

	
	Distance Travelled

	
	Trial 1
	Trial 2
	Trial 3

	Testing the Load
	Two-book slope with Can 1
	
	
	

	
	Two-book slope with Can 2
	
	
	

	
	Two-book slope with Can 3
	
	
	

	
	Two-book slope with Mystery Can
	
	
	

	Testing the Slope
	Two-book slope with Can 1
	
	
	

	
	Four-book slope with Can 1
	
	
	


Lesson 9: Science and Careers: Building Forces

Sample Rubric

	Category
	Value
	Comments

	1. Understands problems and uses technological thinking.
	0
	1
	2
	3
	4
	

	2. Is able to communicate plan through a sketch and provide reasons for the design.
	0
	1
	2
	3
	4
	

	3. Height of tower
	0
	1
	2
	3
	4
	

	4. Bonus marks for originality
	0
	1
	2
	Total =


Length (cm)





Mass (g)








