Three Preliminary Science Lesson Plans

Lesson 1

Materials Required: 

· Shoe box ( 2 needed) 

· 1 metre string or rope ( 1 yard)

· 1-2 metre board ( 3-6 feet) 

· Weights ( several of equal mass)

· 2 crates

· Student desk

· Metre stick ( yard stick)

· Markers

Safety Considerations:

· All materials are non toxic

· There is no risk of fire hazard

· Proper lifting techniques need to be used, legs shoulder width apart, one foot slightly ahead of the other, bending at the knees, no twisting, good body mechanics, holding the object close to your body

· Board needs to be attached to desk securely

Curriculum Objectives:

· For students to understand how an inclined plane can make lifting easier.  

Specific Learning Outcomes:

· This lesson fits into the Grade 5 Cluster 3 ‘Forces and Simple Machines’ section of the Science curriculum.  The specific learning outcomes that are covered include:

· 5-0-5a Make observations that are relevant to a specific question.

· 5-3-10 Identify and describe types of simple machines.  Include: levers, wheel and axle, pulley, pulley, inclined plane, screw, and wedge.

· 5-3-11 Describe the advantage of using simple machines to move or lift a given load.

Procedures:

1. Initial demonstration:  (Brain storming) Have one crate filled with books or heavy objects. Let each student take turns to try to lift it up and set it on the desk.  Ask them how it felt. Was it easy, hard, heavy, light…?  What could they do to make their job (lifting the heavy crate onto the desk) easier?  How can we make those ideas practical?  Make a list of the various ideas that the students suggest.  Direct students toward the idea of using an inclined plane by showing available materials.

2. Once the students come up with idea of using an inclined plane, ask students to show how they would use the material.  If they don’t come up with the proper procedure of using the incline plane then we would guide them.

3. Questions:  How can an inclined plane make lifting easier?  How can scientifically prove this.  Before they answer this question, students will fill out their student activity sheet making their predictions.

Part 1.  (Students should record the procedures of the experiment on their student activity sheets)

1. Fasten the string or rope to the shoe boxes. Label them Box A and Box B.

2. Place Box A on the floor and hang Box B over the desk.

3. Begin to place weights into Box B until Box A begins to lift upward.

4. Continue until Box A reaches the top of the desk.

5. Measure distance from the floor to the top of the desk.

6. Record the amount of weight required to lift Box A.

7. Place one end of the board on the floor and the other end on the desk.

Part 2. 

8. Repeat steps 1-4 but this time Box A should be placed on the board to begin.

9. Measure the distance the box traveled on the board.

10. Compare the amount of weight required to lift Box A to the same elevation of the desk, with and without the use of an inclined plane. Compare the distance travelled.

Students should record their observations and their conclusions on the student activity sheet.  They should conclude that an inclined plane is a sloped surface which allows an object to be moved from one elevation to another with less effort than simple lifting.  Using an inclined plane requires less work but effort occurs over a greater distance.  Pushing or pulling the object using an inclined plane is easier than lifting the object.  Discuss the advantages and disadvantages of using simple machines for a simple task.  (the teacher will briefly explain force, work and motion)

Student Activity Sheets:

· Worksheet included (Inclined Plane Experiment 1)

Reference Material:

· Manitoba Curriculum Navigator  http://www3.edu.gov.mb.ca/cn/index.jsp
· http://www.explorelearning.com/
Assessment

· Students assessed based on their participation, questions and responses

· Students assessed on the answers they provide on their worksheets

· Students could also be assessed at the end of the unit on a test (written or oral) or a project showing their understanding

Lesson 2

Materials Required: 

· Shoe box ( 2 needed) 

· String or rope (length will vary but should bring 2-3 meters)

· 3 different size boards ( length vary) 

· Weights ( several of equal mass)

· 2 crates

· Student desk

· Metre stick ( yard stick)

· Markers

Safety Considerations:

· All materials are non toxic

· There is no risk of fire hazard

· Proper lifting techniques need to be used, legs shoulder width apart, one foot slightly ahead of the other, bending at the knees, no twisting, good body mechanics, holding the object close to your body

· Boards need to be attached to desk securely

Curriculum Objectives:

· For students to understand how an inclined plane can make lifting easier. 

· For students to understand that increasing and decreasing the slope of an inclined plane will change the amount of effort required to lift an object.  

Specific Learning Outcomes:

· This lesson fits into the Grade 5 Cluster 3 ‘Forces and Simple Machines’ section of the Science curriculum.  The specific learning outcomes that are covered include:

· 5-0-5a Make observations that are relevant to a specific question.

· 5-3-10 Identify and describe types of simple machines.  Include: levers, wheel and axle, pulley, pulley, inclined plane, screw, and wedge.

· 5-3-11 Describe the advantage of using simple machines to move or lift a given load.

· 5-3-13 Compare devices that use variations of simple machines to accomplish similar tasks.

Procedures:

1. Begin class by asking some ‘what if’ questions about the previous lesson.  What if we changed the length of the board (longer or shorter)?  Would this have an effect on the effort required to lift the books?  

2. Ask students to fill out their predictions on their activity sheets about what would happen if we changed the length of board.  Do a quick survey to see how the students respond.  Could follow this by asking them why they feel the way they do about this question. 

(Students should record the procedures of the experiment on their student activity sheets)

1. Measure the lengths of the boards and record them.

2. Fasten the string or rope to the shoe boxes. Label them Box A and Box B.

3. Place one end of the shortest board on the floor and the other end on the desk.

4. Place Box A on the lower end of the board and hang box B over the desk.

5. Begin to place weights into Box B until Box A begins to lift upward.

6. Continue until Box A reaches the top of the desk.

7. Record the amount of weight required to lift Box A.

8. Repeat steps 1-7 using another length of board.  Continue until all the boards have been used.

9. Compare the amount of weight required to lift Box A to the same elevation of the desk, using inclined planes of different slopes.  Compare the distance travelled.

10. Discuss the results with the class.

Students should record their observations and their conclusions on the student activity sheet.  Make sure to have students include diagrams.  They should conclude that the greater slope requires less effort to lift an object but the object will travel a greater distance.  Discuss the advantages and disadvantages of using simple machines for a simple task. (the teacher could again briefly mention force, work and motion)

Student Activity Sheets:

· Worksheet included (Inclined Plane Experiment 2)

Reference Material:

· Manitoba Curriculum Navigator  http://www3.edu.gov.mb.ca/cn/index.jsp
· http://www.explorelearning.com/
Assessment

· Students assessed based on their participation, questions and responses

· Students assessed on the answers they provide on their worksheets

· Students could also be assessed at the end of the unit on a test (written or oral) or a project showing their understanding

Lesson 3

Materials Required: 

· Shoe box ( 2 needed) 

· String or rope (length will vary but should bring 2-3 meters)

· 1-2 meter board (3-6 feet) 

· Weights ( several of equal mass)

· Student desk

· Glue

· Several different materials (cloth, sandpaper, felt, paper, etc.)

Safety Considerations:

· All materials are non toxic

· Sandpaper could be a fire hazard, also rough material could cause minor injuries

· Proper lifting techniques need to be used, legs shoulder width apart, one foot slightly ahead of the other, bending at the knees, no twisting, good body mechanics, holding the object close to your body

· Board needs to be attached to desk securely

Curriculum Objectives:

· For students to understand that increasing and decreasing friction can make lifting an object easier or harder.  

Specific Learning Outcomes:

· This lesson fits into the Grade 5 Cluster 3 ‘Forces and Simple Machines’ section of the Science curriculum.  The specific learning outcomes that are covered include:

· 5-0-5a Make observations those are relevant to a specific question.

· 5-0-3b Identify variables that might have an impact on their experiments and, with guidance, variables to hold constant to ensure a fair test.

· 5-0-7f Use prior knowledge and experiences selectively to make sense of new information in a variety of contexts.

· 5-3-10 Identify and describe types of simple machines.  Include: levers, wheel and axle, pulley, pulley, inclined plane, screw, and wedge.

· 5-3-11 Describe the advantage of using simple machines to move or lift a given load.

Procedures:

1. Begin class by asking some ‘what if’ questions about the previous lesson.  What if we changed the material on the box that is in contact with the board?  Would this have an effect on the effort required to lift the books?  What type of material might increase the effort needed to lift the books?  What type of material might decrease the effort needed to lift the books?  

2. Ask students to fill out their predictions on their activity sheets about what would happen if we changed the material on the box that is in contact with the board.

3. Discuss/brainstorm friction.  What is friction?  What are the advantages and disadvantages of friction?  What can you do to minimize friction?

(Students should record the procedures of the experiment on their student activity sheets)

1. Fasten the string or rope to the shoe boxes.  Label them Box A and Box B.

2. Place one end of board on the floor and the other end on the desk.

3. Place Box A on the lower end of the board and hang box B over the desk.

4. Begin to place weights into Box B until Box A begins to lift upward.

5. Continue until Box A reaches the top of the desk.

6. Record the amount of weight required to lift Box A.

7. Glue another type of material to the bottom of Box A.

8. Repeat steps 1-7.  (Change the material each time)

9. Compare the amount of weight required to lift Box A to the same elevation of the desk, using different materials on the bottom of Box A.  Compare the amount of weight required.

Students should record their observations and their conclusions on the student activity sheet.  Make sure to have students include diagrams on a separate paper as part of their conclusion.  They should conclude that the greater slope requires less effort to lift an object but the object will travel a greater distance.   (the teacher could again briefly mention force, work and motion)

Student Activity Sheets:

· Worksheet included (Friction Experiment 1)

Reference Material:

· Manitoba Curriculum Navigator  http://www3.edu.gov.mb.ca/cn/index.jsp
· http://www.explorelearning.com/
Assessment

· Students assessed based on their participation, questions and responses

· Students assessed on the answers they provide on their worksheets

· Students could also be assessed at the end of the unit on a test (written or oral) or a project showing their understanding  

