Lesson Plan Template – ED 3501 (Version C)

	Lesson Title/Focus
	Class 1 Levers
	Date
	November 5, 2012

	Subject/Grade Level
	Science/Grade 4
	Time Duration
	1:00pm-1:50pm (50 minutes)

	Unit
	Wheels and Levers
	Teacher
	Trish Haugrud


	OUTCOMES FROM ALBERTA PROGRAM OF STUDIES 

	General Learning Outcomes:
	4–6

Demonstrate a practical understanding of wheels, gears and levers by constructing devices in which energy is transferred to produce motion.

	Specific Learning Outcomes:
	6.  Demonstrate ways to use a lever that: 

· Applies a small force to create a large force 

· Applies a small movement to create a large movement

7. Predict how changes in the size of a lever or the position of the fulcrum will affect the forces and movements involved.

8. Construct models of levers; and explain how levers are involved in such devices as: teeter-totters, scissors, pliers, pry bars, tongs, nutcrackers, fishing rods, wheelbarrows

	LEARNING OBJECTIVES

	Students will:

1. Recognize that a lever reduces required effort when lifting a load

2. Identify a first-class lever and its constituent parts (fulcrum, load, and effort)

3. Infer that the amount of effort needed changes when the fulcrum moves 

4. Compare and contrast small versus large movements and what kind of movements they will create

5. Classify objects as 1st class levers

6. Infer that a small movement creates a large movement

	ASSESSMENTS

	Observations:
	Observations as students:

· Identify what and where the load, fulcrum, and effort are located on a first-class lever (1) (2)

· Converse, hypothesize, and draw on their worksheets how many students it will take to lift the teacher, depending on where the fulcrum is placed  (1) (2) (3)

· As students converse, hypothesize, and draw where the lever should be placed for one student to allow one student to lift the teacher (1) (2) (3)

	Key Questions:
	· What is the definition of a lever?  (1)
· What other things are classified as 1st class levers? (5)
· Where is the fulcrum, effort, and load? (2)
· Can you explain what caused the teacher to be lifted? (1) (2) (3)
· Where was the fulcrum when the fewest/most students were needed to lift the teacher? (3)
· How high did the teacher go into the air when the fulcrum was close to the load/far from the load? (6)
· Could you give an example of another type of first class levers? (1) (2)

	Products/Performances:
	· Students worksheets with labeled diagrams of load, effort, and fulcrum (2) (3)

· As students identify the fulcrum, load, and effort on the SMART-board (2)

	LEARNING RESOURCES CONSULTED
	MATERIALS AND EQUIPMENT

	· Topic B: Wheels and Levers.  Grade 4.  Edmonton Public Schools

· Science Assessment Manual.  Grade 4.  Edmonton Public Schools
	· Wooden block for fulcrum (4x4)

· Strong plank (3m)

· Large labels with the words: Fulcrum, load, lever, and effort

· Worksheet (25) (see attached)

· Tin can with names on popsicle sticks

· SMART-board with a simple diagram of a lever and the terms: Fulcrum, effort, and load placed on the side

· Computer for showing of you-tube clip

	PROCEDURE

	Introduction
	Time

	Prior to Class
	· Ensure projector is on and you-tube clip is loaded: https://www.youtube.com/watch?v=iK-1ivM39b8 

· Have lever (3m) and fulcrum (4x4) at the side of the class

· Write agenda (see below) on left side of board

· Ensure students desks are arranged in groups of five
	-

	Attention Grabber
	· You-tube clip: Wild-E Coyote


	1 minute

	Assessment of Prior Knowledge
	· ASK: Does anybody know what kind of simple machine the Wild-E coyote used? What is the definition of it? (Lever, and specify that it is a 1st class lever)

· Define lever: A bar that rests on a fulcrum (or pivot point).  When a force or effort is applied to one place, it will cause the load to move.

· Have a student reiterate what I just said, then another student

· ASK: what other things can you think of that are around home or school that is a first class lever? Give hints if needed! (Teeter-totter)
	3 minutes 

	Expectations for Learning and Behaviour
	· Review classroom rules.  Students are to remain in their desks, listen carefully, use their inside voices, and come up to the front only when called upon.
	2 minutes

	Advance Organizer/Agenda
	Written on board prior to class

· What is a lever?
· What are the parts of a lever?
· Does it make a difference where the fulcrum is?
	-

	Transition to Body
	Inform the class that we are going to learn about the parts of a lever!
	1 minute

	Body
	Time

	Learning Activity #1
	· Pull up a simple diagram of a first class lever onto the SMART-board and inform students that this is the type of lever that the coyote used.

· Reiterate the definition of lever that we used earlier.  Emphasize to students the three key components of a lever: Fulcrum, load, and effort. (These words will be listed in no particular order to the side of the diagram on the SMART-board)
· Define fulcrum to the students and then ask if there is a student that could come up to the smart board and drag the term to the appropriate spot on the diagram.

· Have the students peers use the terms “hotter” and “colder” if the student is unsure of the correct spot for the term on the SMART-board 

· After the term has been placed, have the students give a thumbs up if they agree

· Do the same thing as above for the term effort and load.

· Inform students that in first class levers the fulcrum is always in the middle.  However, inform them that the fulcrum doesn’t necessarily need to stay right in the middle, it can move closer to the load or effort.

· Drag the fulcrum close to the load on the diagram; ask the class if it is still a 1st class lever.  Drag it to the other side: ask the class if it still is a 1st class lever. Drag the fulcrum beyond the load: ask if it still is a 1st class lever.

· Ask the class if they have any questions about the first class lever or the parts of the lever!

Next, we are going to test out what happens when we move the position of the fulcrum in a first class lever!
	1:06-1:14

8 minutes

	Assessments/ Differentiation:
	Did many students volunteer to come up to the SMART-board because they believed they knew where the term belonged?

Did the student’s peers seem to agree/disagree/seem unsure?

Did students answer correctly/enthusiastically to whether or not the lever remained a 1st class lever depending on where the fulcrum was dragged?

If students seem unconfident about the parts of the lever, take time to go over it in more detail using visuals, verbal words, and/or have them manipulate a first class lever for themselves! (see sponge activity)
	

	Learning Activity #2
	Select 3 students to hand out the worksheet to their classmates. 

Remind the class to place their name and the date on the worksheet.

In the meantime, set up a large first class lever at the front of the class with the fulcrum in the centre of the plank (fulcrum (4x4) and plank (3m)).

1. ASK students: where is the fulcrum? (Place a label by the 4x4 fulcrum with “fulcrum” written on it)

2. Stand on one side of the 3m plank and place a sign around my neck that says “Load” explain that I, the teacher, will be the load.  (Inform the students that on their worksheet the “T” stands for teacher.)

3. ASK: If I, the teacher, am to stand on one end of the lever, how many students will it take to lift me into the air?

4. Students will record where the fulcrum is currently placed and their predictions on their worksheet.  (Inform the students that on their worksheets the “S” stands for student(s))

5. Explain to students that we are also going to record how high the students can lift me in the air with the lever.  (Select one student for this job throughout the activity.  Give the student a meter stick and have him/her measure the distance between the floor and where the effort will be applied)

6. Testing time! Select students (from popsicle stick tin) to step onto the opposite end of the board one at a time, until the teacher (load) is lifted in the air.

7. Have the measurer measure how high I am lifted into the air from the floor and the students will record this number and the amount of students that were actually needed to lift me on their worksheet.

8. Move the fulcrum so that a ¼ of the board is between the fulcrum and where the effort will be applied

9. Repeat steps 3-7

10. Move the fulcrum so that ¾ of the board is between the fulcrum and the students.

11. Repeat steps 3-7

ASK: Where was the fulcrum placed so that the fewest number of students needed to step on the lever?  How high did I go?

ASK: Where was the fulcrum placed so that lots of students needed to step on the lever?  How high did I go?

ASK: What does this mean?

(The closer the load is to the fulcrum, the less force that will need to be applied.  But consequently, the smaller the distance the load will rise)

	1:14-1:34

20 minutes

	Assessments/ Differentiation:
	· While the students are recording their predictions and results, walk around the class with a checklist to see where the student’s current understanding is…  

· Students should gradually understand that the closer the fulcrum is to the teacher/load, the fewer students it will take to lift the teacher.  Also, the closer the load is to the fulcrum, the closer the teacher will be to the ground.

· As students are answering questions/engaging in discussion at the end of the activity continue using the checklist to ensure every student understands the concepts.
	

	Learning Activity #3
	One on one:

· ASK: Where should the fulcrum be placed so that one student can lift the teacher in the air? Encourage students to look at their results from the previous activity and have students record their predictions for this given question on the backside of that worksheet.

· ASK: Approximately how high do you think the teacher will go into the air? Have students record their predictions on their worksheet

· Have students discuss their thoughts with their partner (~2 min)

· Test various students predictions (by selecting from popsicle sticks) until the teacher is lifted into the air by one student

· Draw the label the machine that successfully lifted the teacher on the board and have students draw it on their worksheets too.

· ASK students to explain why lifting the teacher this way is possible.  

· Encourage students to use the terms fulcrum, load, and effort with their answers if they are not using them already.

· Emphasize: class one levers always have the fulcrum in the middle of the effort and the load!
	1:34-1:42

9 minutes

	Assessments/ Differentiation
	· Were students able to predict that the fulcrum should be very close to the load/teacher to allow one student to lift the teacher?

· Were they predicting that the teacher would be lifted off the ground an even smaller distance than in the previous activity when the fulcrum was placed ¼ of the distance away from the teacher/load?

· If students’ predictions are not showing to be very strong before the experiment is conducted, discuss more about the previous activity and have the students re-evaluate their thoughts.

· If students are able to easily predict and time allows pose questions such as:

If there were two teachers on the lever and the fulcrum was placed at position ‘X’, how many students would it take to lift the teacher? Etc.
	

	Closure
	Time

	Assessment of Learning:
	Exit Slips: Identify the fulcrum, effort, and load of this first class lever (have a picture of a hammer getting a nail out of a block of wood)
	4 minutes

	Feedback To Students
	Especially during this exciting activity and with similar activities to come, really accentuate and commend good behavior.  Ensure to comment on any behavior that may need to be approved on.
	2 minutes

	Transition To Next Lesson
	Extend curiosity by mentioning that we will be learning about second and third class levers next science class!
	30 seconds


	Sponge Activity/Activities
	· Have students play with first class levers in groups of 4 or 5.

· Have them neatly stack four textbooks and try lifting them by sliding their pinky finger underneath the pile

· Then have them lay a pencil parallel to the spine of the books, and another pencil across the top of the parallel pencil, inserting the pointy end of the pencil underneath the pile of books.

· Then have them try lifting the stack of books by pushing with their pinky finger onto the eraser end of the second pencil.

· Have students change the positioning of the pencil that acts as the fulcrum and assess the amount of effort that is applied in order to lift the books


	Reflections from the lesson
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Lift the Teacher

For each change in the location of the fulcrum, complete a corresponding data table.
Remember to make predictions before trying them in class.

T S Prediction:
(mark the location of fulcrum)

# of students needed to lit | distance from the student distance the load is lifted off
the load (force) end to the ground of the floor (cm)

(cm)
T S Prediction:

(mark location of fulcrum)

# of students needed to lift | distance from the student distance the load is lified off
the load (force) end to the ground of the floor (cm)

(cm)
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(mark location of fulcrum)

T S Prediction:

# of students needed to lift | distance from the student distance the load is lifted off
the load (force) end to the ground of the floor (cm)
(cm)

The closer the fulcrum is to the load, the

(larger/smaller) the force required to lift the load.

The (longer/shorter) the distance the effort end travels to the

ground, the farther the load is lifted.

The further the load is lifted, the

required.

© Edmonton Public Schools, 1996

(greater/smaller) the force

100





	Name: _____________________                       

1. Identify the fulcrum, effort, and load of this first class lever

2. Place an ‘X’ where the effort should be applied to reduce the amount of effort needed.
. [image: image3.jpg]





Exit-Slip:
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Adapted from a template created by Dr. K. Roscoe



