Topic: Forces


Grade and Course: Grade 6/7 Science

Goals (what students will be expected to know) and IRP’s:

· To identify the different types of forces.

· Describe the relationships between forces, motion and mass.
· That students will draw reasonable conclusions from experiments.
· Students will learn to organize, develop, and interpret information in charts, graphs and their journals.

· Students will gain the ability to compare ways of solving problems and finding explanations.

Concepts:

· What is a force?

· Can you determine the direction of forces?

· What is the difference between mass and weight? How do these terms relate to the topic: forces and motion.

· What is friction?

· What are Newton’s Three Laws of Motion?

	Lesson #
	Topics
	PLO’s & Objectives
	Student Activities
	Materials
	Assessment

	1
	How do objects move?

[40 minutes]
	· SWBAT compile a list of the ways objects move.

· SWBAT explain the movement of objects in terms of being a ‘push’ or a ‘pull’.
	· In groups students will generate a list of ways to make an object move.

· Students will classify their findings as either a push or a pull.

· Each group will present findings to class; Class will compile a big list of ‘pushes’ and ‘pulls’.

· Students will record the class list in their science journal.
	Paper

Pencil/pen


	· Students will fill out peer evaluations within their groups.  Emphasis will be on cooperative spirit and participation.

· Students will start their science journals.  Record the class list of pushes and pulls.

	2
	What is a force?

[40 minutes]
	· SWBAT define what a force is.

· SWBAT identify various forces.
	· Ask students to explain, ‘why’ things move?

· Introduce the term ‘force’.  Every time something moves a force has acted on it.

· Introduce the following forces: gravitational, electrostatic, mechanical, magnetic, and buoyant.

· Looking at their list in lesson #1, have students list the ‘force’ that caused the movement.
	Activity Chart

Paper

Pencil/pen


	· Students will fill out a chart.  They will be given the type of force and have to fill out the section ‘how to make something move using the force.’

	3
	Types of Forces

[80 minutes, 2 blocks]
	SWBAT identify various types of forces.

· SWBAT work collaboratively in a group setting.
	· We will go over chart from lesson 2.

· The class will be divided into groups of 5/6.  There will be 5 stations set up around the room with activities to demonstrate the various types of forces.  Activities are straightforward – see materials.   Students will be given 6-7 minutes at each station to perform the activities and to record their findings in their forces journal.

· After the groups have been through each station, the teacher will ask for feedback on each station.  This is to ensure that students understand the forces shown throughout the activities.
	Station 1 (Gravity)

Ramp, toy car

Station 2 (Magnetic)

Magnet, paperclips

Station 3 (Buoyant)

Large beaker (filled w/ water), ping pong ball

Station 4 (Electrostatic)

Balloon, string

Station 5 (Mechanical)

Mouse trap, ping pong ball, tape


	· Journal entries will be collected and checked for completeness.

· Journal questions to be addressed for each station:  What is the force?  Describe what the force looks like.  

· One final journal thought will be:  Why do we have different names for forces?

	4
	Can forces be measured? [40 minutes]
	· SWBAT demonstrate that forces can be compared and measured.
	· The exercise will be completed in groups of 4/5.  Each group will conduct a POE activity.  Predict how the strength of a magnet affects the pulling distance.  Record observations and explain.

· Ask if using paperclips is a good way to measure all forces?  Do you need a standard way to measure forces of all kinds or can this be used in every situation?
	Activity sheet, paperclips, strong magnet, weak magnet, 30cm of string, meter stick, stand and clamp.
	· Students will fill out and submit an activity sheet for this lesson.  (POE, asked about experiment limitations and required control variables)

	5
	Measuring forces with Spring scales.

[80 minutes – 2 blocks]
	· SWBAT use a spring scale to measure forces.

· SWBAT explain that forces are measured in Newton’s (N).

· SWBAT measure and rank the strength of a force.
	· Students (in pairs) will be given 5 simple tasks (e.g. push a book across your desk) and will have to estimate and rank which task took the most force, which took the least.

· The teacher will demonstrate how to use a spring scale. A discussion of how forces are measured in Newton’s (N) will follow.

· Students (in pairs) will have to use a spring scale to measure the forces present in each of the tasks they were given earlier.  Then they will compare their estimates to the actual forces measured. 
	Book, graduated cylinder filled with 500ml water, graduated cylinder filled with 500ml sand, Styrofoam ball, beaker filled with water, and spring scale.


	· Partners will fill out peer evaluations.  Emphasis will be on teamwork and ability to stay on task.

· Each student will fill out a chart activity showing the estimated ranks and the actual force ranks in the assigned tasks.  Students will be asked to list any difficulties they had in this lesson.

	6
	What is the difference between mass and weight? {PART 1}

[40 minutes]
	· SWBAT identify different types of scales/ balances.

· SWBAT explain which types of scales/ balances measure weight and which scales/ balances measure mass.

· SWBAT explain that the gravitational force on an object is its weight.

· SWBAT identify mass as a constant characteristic of an object regardless of the force of gravity.
	· Show students a bathroom scale and explain how it is similar to using the spring scale.

· Brainstorm: what other types of scales have you seen?

· Divide the various types of scales into 2 categories: those that measure one push/pull and those that measure 2 pushes/pulls.

· Define weight and mass.

· Demonstrate how a double pan balance or triple beam balance works (whichever the school has).
	Bathroom scale, various types of balances, objects to weigh (books, etc).
	· Students will be given questions to answer in their journals. 

· 1) What are instruments that measure one push/pull used for? {Measuring the force (weight)} 

· 2) What are instruments that compare two pushes or pulls used for? {Balances; measure mass}

· 3) What is the difference between mass and weight?

	7
	What is the difference between mass and weight? {PART 2}

[40 minute block]
	· SWBAT explain that the gravitational force on an object is its weight.

· SWBAT identify mass as a constant characteristic of an object regardless of the force of gravity.

· SWBAT identify the mathematical units for mass and weight. 
	· Go over journal questions from last lesson.

· Introduce the mathematical units for weight and mass.

· Students (in pairs) will fill out an activity chart where they need to measure the weight and mass of certain objects.

· Students will then individually construct a graph for their findings: Mass vs. Weight

· Students will answer questions about their graph. 
	Objects to find the mass/ weigh of:

Science text, golf ball, baseball, 500ml of water, 500ml of sand.

Activity sheet, pencil, graph paper.

Scales and balances.
	· Journals will be submitted today to check for completeness.

· Students will be asked to complete the activity sheet and graph for the next lesson.

	8
	What is the difference between mass and weight? What happens when you travel into space? {PART 3}

[40 minute block]
	· SWBAT identify that the weight of an object can vary depending on the gravitational field.

· SWBAT identify mass as a constant characteristic of an object regardless of the force of gravity.
	· We will examine and discuss the graphs plotted last day (mass vs. weight).

· Students will be given sample data and be asked to make predictions and list observations as they plot three more graphs.  

· Graph A will plot mass vs. weight on earth; Graph B will plot distance above the earth vs. weight (N); Graph C will plot mass vs. distance above the earth.
	Data sheet, graph paper.
	· Students will be asked to complete the graphs (and given a few days to complete them).  These will be marked for completion, 

· Students will be asked to write down their predictions and observations about the relationships they will see in the 3 graphs.  As we discuss these relationships in class students will be asked to add the explanations to their notes. 

	9
	Weight and Mass in Space.

[40 minutes]
	· SWBAT identify that the weight of an object can vary depending on the gravitational field.

· SWBAT identify mass as a constant characteristic of an object regardless of the force of gravity.
	· Students will be given an activity sheet that sees them as a pilot of a space shuttle.  The activity sheet asks them questions about the affects of gravity on their mass and weight as they travel from planet to planet.

· Any extra time will be given to completing journal entries and to studying for the quiz tomorrow.
	Activity sheet, pencil/pen.
	· Activity sheets will be collected for marking at the end of the lesson.

	QUIZ
	QUIZ
	QUIZ
	QUIZ
	QUIZ
	QUIZ

· Take in their journals to check for completeness.

	10
	Newton’s First & Second Laws – Balanced and Unbalanced Forces.

[40 minutes]
	· SWBAT explain the movement of an object when the force is balanced and unbalanced.

· SWBAT define Newton’s 1st and 2nd Laws of Motion.
	· Teacher will give a demonstration with a ramp and toy cars.  When the ramp is level, the car doesn’t move (force is balanced).  What happens when you raise the ramp? Forces are now unbalanced.  Introduce Newton’s First and Second Law’s.  Demonstrate them with the material listed.

· Have the students play with the materials listed to see if they can demonstrate Newton’s first and second laws.

· Ask the students these questions: Which direction did the cars move? Why? What force was acting on the car?  
	Wooden blocks, toy cars, rulers, plastic sheets, play dough and a stopwatch.
	· In their journals have the students answer these questions: Which direction did the cars move?  Why?  What force was acting on the car?  

· Have students write out Newton’s First and second Laws.  List your observations during the activities.

	11
	Friction

[40 minutes]
	· SWBAT identify friction as a force.

· SWBAT identify the affects of friction on an objects movement.
	· Define friction.  Explain that friction is a force that can change the speed of an object, change the direction an object will move, or can stop the motion of a moving object.  Do a demonstration with the materials listed.

· In groups, have the students attempt to change the speed of the objects, to change the direction of objects or to get an object to stop using friction.

· Each group will present their findings to the class.
	Wooden blocks, toy cars, rulers, sand paper (various grits), stopwatches, straws and plastic sheets. 
	· In their journals, students will record the definition of friction, the ways forces can manipulate the motion of objects (slow down, stop motion of, change direction of), and any observations or questions that arise out of the day’s activities.

	12
	Variables that affect Friction

[40 minutes]
	· SWBAT identify variables that affect friction.
	· Brainstorm: What variables do you think could affect the force of friction?

· Demonstrate rolling a car on various surfaces, discuss the affects of lubrication, demonstrate rolling a car with added mass (play dough) what happens?

· In groups have the students try these variables and have them record their findings in their journals.
	Wooden blocks, toy cars, rulers, sand paper (various grits), carpet samples, straws, play dough, stopwatches and plastic sheets.
	· Have the students record in their journals: What can you do to increase friction?  What can you do to reduce friction?  

· Have students predict what it would be like if there was no friction:  For example, could you turn a doorknob?  Could you lean a board against the wall? Etc.

	13
	Inertia

[40 minutes]
	· SWBAT define inertia.

· SWBAT explain that objects with more mass have more inertia.
	· Discuss last day’s journal responses and add these key points: An object moves faster when a greater force is applied.  Objects tend to move in the direction the force is applied.  Objects with less mass move faster than objects with more mass when the same force is applied.  Use billiards as an example.

· Introduce the term inertia. Explain its meaning.  Use seatbelts as an example of inertia.

· In groups have students assemble a track, with a ramp at one end.  Using a golf ball and a ping pong ball set at different places on the track, have students in a number of trials switch the position of the balls to determine whether the ping pong ball or the golf ball has more inertia.  {ping pong ball has less mass so it will bounce back off of the golf ball; golf ball has more mass so it will make the ping pong ball move}
	U-shaped tracking (must be flexible – plastic molding), ping-pong ball, golf ball, activity sheet/chart.
	· Take the student journals in to check for completeness.

· Students will complete an activity sheet.  It will have a chart with the various trials (positions of the 2 types of balls) and the results for each trial.  Further it will have room for a conclusion.



	14
	Newton’s Third Law

[40 minutes]
	· SWBAT define Newton’s Third Law.


	· Introduce Newton’s Third Law. 

· To demonstrate stand on a skateboard at the front of the room.  Have students draw the skateboard.  Push off the wall.  Have students draw arrows that depict the ‘push’ and the direction you moved.

· Next in pairs have the students perform an activity to demonstrate Newton’s third law on their own with the materials listed.  Students will tape a straw to the top of a balloon and feed floss throw the straw so that the balloon has a ‘line’ to travel on.  Release the air from the balloon and watch what happens.  Students should draw a diagram of the activity and draw arrows that show the force of the air in the balloon and the direction the balloon travels.
	 Skateboard, balloon, straw, dental floss.
	· In their journals, students will list Newton’s third law.  

· Students will draw and explain what happens in the balloon activity.  List all observations.

	15
	Crazy Roller Coasters

[special 60 minute block]
	· SWBAT demonstrate a knowledge of Newton’s Laws of Motion

· SWBAT demonstrate an ability to collaborate with team members.

· SWBAT design a functional roller coaster.
	· Today is a fun day to use the knowledge we have learned about forces and motion!!!!

· Students (in groups) will be asked to design a roller coaster first on paper, and then with the materials provided.

· Roller coasters must contain a vertical loop and the marble must come to a stop at the end of the track.

Have Fun!!!!!!!!!!!!!!!!!!!!!!!!!!!!
	Wooden blocks, marbles, rulers, foam pipe insulation tubing (for the tracks), straws, duct tape, sponges and plastic sheets.
	· Journals will be collected to check for completeness.

· Team members will fill out peer evaluations. Emphasis on participation and team spirit.

	Unit Test
	Unit Test
	Unit Test
	Unit Test
	Unit Test
	Unit Test


