
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Fifth Grade Science

	Recommended Days of Instruction: 2 
	(One day equals 45 minutes)

	Standard(s) addressed:  5-5

	The student will demonstrate an understanding of the nature of force and motion. (Physical Science)

	Force and Motion

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-5.1 
Illustrate the

effects of force

(including

magnetism,

gravity, and

friction) on

motion.


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See Science Module 5-5.1

	From the SC Science Support Document:

The objective of this indicator is to illustrate the effects of forces, for example gravity, magnetism and friction, on the motion of objects; therefore, the primary focus of assessment should be to give illustrations or use illustrations, including pictures, diagrams, or word descriptions, of how forces affect motion of objects.  However, appropriate assessments should also require students to summarize information about how magnetic or gravitational forces or friction affect motion of objects; or to recognize how these forces can affect the motion of objects.


Fifth Grade
Science Module 

5-5.1
Forces and Motion
Lesson A 

From the South Carolina Science Support Documents:
Standard 5-5: The student will demonstrate an understanding of the nature of
Force and motion. (Physical Science)

Indicator 5-5.1: Illustrate the effects of force (including magnetism, gravity, and 
friction) on motion.

Taxonomy Level:  2.2-B   Understand Conceptual Knowledge
Previous/Future knowledge: Students have been introduced to the concept of the importance of pushing and pulling to cause a change in motion in the 1st grade (1-5.2). In the 3rd grade students have studied how the motion of an object is affected by the strength of the push or pull on an object (3-5.3) and the relationship between the motion of an object and the pull of gravity (3-5.4). In 2nd grade, students have used magnets to make an object move without being touched (2-5.2) and observed how the poles of magnets can either attract or repel each other (2-5.2). In 4th grade (4-5.9), students further developed the concept of attractive and repulsive properties of magnets. In 4th grade, students also began to develop the concept of gravity as they learned about Earth’s revolution around the sun (4-3.4), The Moon’s revolution around Earth, and The Moon’s effect on Earth’s tides (4-3.6).  Students have not been introduced to the concept of a push or pull being called a force in previous grades.  Students will further develop this concept of force and its effect on motion quantitatively in 8th grade (8-5.4).  . 

It is essential for students to know that a push or pull is called a force and that forces can make things move faster or slower, stop, change direction, or change size or shape. Students should know the effects of the following forces on motion:

Magnetism
Magnetism is a force that acts at a distance and cannot be seen. Materials that create this force are said to be magnetic and are called magnets.  The needle of a compass moves because of Earth’s magnetism. When like poles of magnets are near each other, a repulsive force exists, and the magnets move away from each other if the force is great enough.  When opposite poles of magnets are near each other, an attractive force exists and the magnets move toward each other if the force is great enough.  The closer the objects, the greater the magnetic force.  The magnetic force is greatest at the poles of magnets.

Gravity
The force of gravity is a pull that attracts objects to each other.  This attraction is not noticeable unless one of the objects is very large, for example a planet, moon, or the Sun.  The force of gravity between Earth and anything on it is extremely noticeable because the mass of Earth is so large.  The pull of Earth’s gravity makes any object fall to the ground.  As The Moon goes around Earth, its gravity pulls on Earth causing water in the oceans to move toward the Moon.  Earth’s gravity also pulls on the Moon. This force of gravity keeps the Moon moving around Earth.  Similarly, the pull of the Sun’s gravity keeps Earth moving around the Sun.  
Friction
Some forces can be seen when a moving object is touching another object, for example, a toy sliding across a table and slowing down.  Friction is the force that opposes motion between two surfaces that are touching. The rougher the surfaces are, and the harder they press together, the more friction there will be. Friction can be reduced by using lubricants for example motor oil, wax, or grease, by making surfaces smoother, or by using rollers.  Friction occurs in liquids and gases as well as between solids.  Without friction, it would be very hard to slow or stop the motion of objects.

It is not essential for students to know the quantitative relationships involved in forces affecting the motion of objects.

Assessment Guidelines:

The objective of this indicator is to illustrate the effects of forces, for example gravity, magnetism and friction, on the motion of objects; therefore, the primary focus of assessment should be to give illustrations or use illustrations, including pictures, diagrams, or word descriptions, of how forces affect motion of objects.  However, appropriate assessments should also require students to summarize information about how magnetic or gravitational forces or friction affect motion of objects; or to recognize how these forces can affect the motion of objects.
Teaching Indicator 5-5.1: Lesson A – “Investigating Forces”
Instructional Considerations:

This pair of lessons allows the students to begin to construct an understanding of what a force is (in the sense used in physics) and the three types of force named in Standard 5-5.1.  

Lesson A provides experience with the first three parts of the learning cycle – Engage, Explore and Explain.  It also recommends a homework assignment that may be done in school or at home.

This lesson is an example of how a teacher might address the intent of this indicator. STC Motion and Design can provide an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:

· Assign students into pairs.  If the amount of materials needed is an issue, use groups of 3 – 4.  
Misconceptions:
1. Students may get the impression that force is some property of an object (the ball has force in it).  Force, instead, is a relationship between two objects.  Something is acting on something else.  This idea subtle and may take years to make clear for some students.

2. Students will have difficulty applying the idea of force to objects that are not active or moving.  The concept of a wall applying a force on your hand as you push against the wall is difficult for upper level students.

3. Star Wars fans will have been exposed to “The Force” which is a mystical, almost religious entity.  The use of the term force we use here is really unrelated (although the Star Wars force does make things move and could serve as a basis of a discussion with the students). 
Safety Note(s):

· Warn students to keep magnets away from electrical devises and computers.
Lesson time:
2 days (1 day equals 45 minutes)
Materials:


Magnets (1 pair of magnets for each student if possible.)


Metric tape measure (optional)

Balls (old tennis balls – ask your local tennis pro for some old ones – or ping pong balls) (1 ball per pair)

Waterless hand sanitizer


Old magazines or other sources of pictures, diagrams or charts


Science Notebooks

Focus Questions: 

· What is a force?

· What are some kinds of forces we see everyday?

Engage:
1. Write the word “force” on the board. 

2. Ask: Have you ever heard the word “force before?”  How was this word used?

3. What are some examples of force?  Elicit student responses and list on charts? Do not be concerned with the accuracy or extent of their knowledge at this point.
4. Explain that scientists use force in a very precise way and that is what we are going to be learning now and in the next modules on forces and motion.

Explore:
Complete the three investigations below, one at a time.

Investigation 1: Magnets 

1. Challenge students to see how far apart they can set the magnets and still have them pull together.  Have them record their observations in their notebooks.

2. Have the students hold their pair of magnets together so that they will repel each other when released.  Challenge students to see how far apart the magnets will move when released. Have them record their observations in their notebooks.

3. Collect the magnets.

Investigation 2: Falling objects

1. Ask them to drop a ball and see how high it bounces.

2. Does the ball bounce any differently if you drop it from a higher point?  Have them record their observations in their notebooks.

3. If students want to make actual measurements, encourage them to do so and to record the results in their notebooks.

4. Collect the balls.

Investigation 3:  Hand Contest – Sliding (do as a class)

1. Ask the students to rub their hands together slowly.  Ask them describe to you how it feels?  Try to get them to indicate that they don’t rub smoothly.  Some may mention experiencing heat.
2. Give each student a squirt of waterless hand cleaner on one hand and have him or her rub his or her hands together again.  Did anything change? They should note that their hands slide together easier.  They will also probably mention the coolness, which is a legitimate observation, related to the cooling effect of the evaporation of the liquid.  The cooling is not, however, an important concept for this lesson.  
Explain:
1. Tell the students that a new idea for today is that when we have a situation where there is a push or a pull, we call that a “force.”  Write on the board something like “a force is a push or a pull.”  

2. Discuss the results of each of the investigations.  

a. Help them to use the word “force”, “push”, and “pull” in describing what happened. 

b. Ask them what the source of the force(s) was in each of the investigations.

1. Magnetism (and the force applied by them in holding the magnets apart or pushing them together)

2. Gravity (and the force applied by them in holding the ball up before releasing it).

3. Friction was the force that made their hands rub more slowly before they add the liquid.

3. Emphasize that each of these forces has an effect on motion.

a. Magnetism can create a push or a pull.

b. Gravity pulls on all objects of the earth.  (This is why objects fall.)

c. Friction is a force that can limit motion.  When things rub together, force is used in overcoming friction and heat is produced instead of motion. You can mention the term “lubrication” here.  The hand cleaner provided the lubrication and therefore reduced the amount of friction.
Extend I
1. Homework or in class preparation for Extend II.
Ask the students bring to class one or more pictures, diagrams, photos, drawings, or descriptions of examples of the action of forces.  They can find these in old magazines, they can draw them themselves, find them on the Internet, or they can even write their own description of an action involving a force. If you need to give an example, tell them that when they pull or push on a door, it moves (opens).  Usually their example will include something pushing on something else and some movement resulting.

Extend II – “Extending Our Knowledge of Forces”
Instructional Considerations:

This investigation is the remainder of the extend part of the learning cycle.  It may or may not take the full 45-minute time allotted but the extra time is provided for group work, and writing in their notebooks.
Review/Engage:  

1. Ask students to get in their groups and talk about what they learned from the investigations they did during Explore during the previous class.

2. Hold a class discussion to review the material.  Run back over the material they covered during the previous class by asking questions. 
3. Have students share with their group the picture from Extend I.
Extend:

1.
Ask the students to work in groups to make a list of at least one example of each of the forces or the effects of forces that they know of. They can use the examples from their homework or they can make up new ones.

2.
Post the following questions on the board:

a. What was the source of the force?

b. Was it a push or a pull?

c. What was the effect of the force on motion? 

3.      Ask a representative of each group to report their examples to the class.   

         Ask volunteers from other groups to point out answers to the questions on 
         the board.
4. Ask each student to write a statement in his/her notebook that will help him/her to remember the three key ideas below.  This can be done for homework. 

a. What a force is.

b. How forces affect motion.

c. What the three forces we studied today are.

5.     Select a few volunteers to share their answers.  Continue sharing until you are convinced that they have the main ideas.

Standard 5-5 The student will demonstrate an understanding of the


nature of force and motion. (Physical Science)


Indicator: 5-5.1 	Illustrate the effects of force (including magnetism, gravity, and friction) on motion.





Other indicators addressed:  


5-5.4  Explain ways to change the effect that friction has on the motion of objects (including changing the texture of the surface, changing the amount of surface area involved, and adding lubrication).
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