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 Physical Science: Science on the Sandlot – Level 2 

 

 
 

Objective: Students will be able to: 

• State and explain Newton’s Third Law of Motion.  

• Describe how to identify a pair of action-reaction forces. 

• Give real life examples of Newton’s Third Law of Motion. 

• Witness the effects of hitting a ball off the "sweet spot" of a bat.  

• Graph and analyze the reaction of a ball hit off of different places on a bat.  

 

Time Required: 1 - 2 class periods 

 

Materials Needed:  

- A baseball bat and ball for each pair of students (include both wooden and 

aluminum bats) 

- T-ball stand 

- Masking tape or colorful electrical tape 

- A measuring tape 

 

Vocabulary: 

Force - A push or pull exerted by one object on another 

Mass - The quantity of matter in an object 

Unbalanced Force - When several forces are acting on a single object and the forces do 

not completely offset one another 

 

 

 

 

 

 

 

 

 

 

Lesson 3 - Pre-Visit 

Newton's 3rd Law 
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 Physical Science: Science on the Sandlot – Level 2 

 

Applicable Common Core State Standards: 

 

CCSS.ELA-Literacy.RST.6-8.4 Determine the meaning of symbols, key terms, and other 

domain-specific words and phrases as they are used in a specific scientific or technical 

context relevant to grades 6–8 texts and topics. 

 

CCSS.ELA-Literacy.RST.6-8.9 Compare and contrast the information gained from 

experiments, simulations, video, or multimedia sources with that gained from reading a 

text on the same topic. 

 

CCSS.ELA-Literacy.WHST.6-8.1 Write arguments focused on discipline-specific content. 

 
CCSS.ELA-Literacy.WHST.6-8.4 Produce clear and coherent writing in which the 

development, organization, and style are appropriate to task, purpose, and audience. 

 

 

Additional Relevant National Learning Standards: 

(Based on Mid-continent Research for Education and Learning) 

 

Science. Standard 9. Level III [Grade:  6-8]. Understands the sources and properties of 

energy      

 

Science. Standard 10. Level III [Grade:  6-8]. Understands forces and motion 

 

Science. Standard 11. Level III [Grade:  6-8]. Understands the nature of scientific 

knowledge 

 

Science. Standard 12. Level III [Grade:  6-8]. Understands the nature of scientific inquiry 
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1. To begin this lesson, review Newton’s First and Second Laws. Newton's First Law 

says that an object in motion will stay in motion and an object at rest will stay at rest 

unless acted on by an unbalanced force. Newton’s Second Law states that the force 

of an object is equal to its mass times its acceleration (F = ma).  

 

2. Today students will be focusing on Newton's Third Law - The Law of Action/Reaction. 

For every action there is an equal and opposite reaction. 

 

3. Explain this law by telling students that the words "action" and "reaction" both refer 

to forces. The law could be re-stated as, "For every force there is an equal and 

opposite force." The two forces always act in opposite directions.  

 

4. Discuss that equal means: 

• Both the "action force" and the "reaction force" are exactly the same size.  

• Both the "action force" and the "reaction force" exist at exactly the same 

time. The both start at exactly the same second, and they both stop at 

exactly the same second.  

 

5. To explore this interaction, consider what happens when a batter hits a baseball. If 

we call the force applied to the ball by the bat the action force, the reaction force 

would be the force applied to the bat by the ball. The ball and the bat collide with 

each other with equal force, but in opposite directions.  

 

6. Students will probably note right away that just because the action and reaction 

forces are the same, doesn’t mean that both objects stop moving. Point out that the 

bat has greater mass than the ball. When two objects with unequal mass collide, 

they will accelerate at different rates. The object of smaller mass (the ball) will 

accelerate more.  

 

7. Introduce the activity. 

 

 

Lesson 
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1. The forces that occur between a bat and a ball provide an excellent illustration of 

Newton's third law.  

 

2. Review that when the bat is in contact with the baseball, the ball experiences a force 

that leads to its acceleration. At the same time, the bat experiences a force acting on 

it that comes from the ball. Students may have already encountered this force; it is 

most noticeable when a batter hits the ball a little away from the "sweet spot" of 

the bat.  

 

3. Have students pair up. Give each pair a baseball bat and ball (include both wooden 

and aluminum bats in the mix).   

 

4. Have one student hold the bat vertically by the knob and have the other student 

gently tap the barrel of the bat with the ball.  Ask students to describe any sounds 

they hear and the amount of vibration they feel in both the bat and the ball. 

 

5. When the ball makes contact with the "sweet spot" the student holding the bat will 

feel very little vibration in the knob of the bat and the ball will bounce off the bat 

with greater force and a more solid sound. 

 

6. Have student pairs switch the bat and ball with each other and repeat the 

experiment. Then, have pairs holding a metal bat switch with pairs holding a 

wooden bat, and repeat the experiment again.    

 

7. Discuss with students the differences they observed between wooden and metal 

bats. Metal bats have a much larger "sweet spot." 

 

8. Now have students mark three or four bats with a piece of tape where the sweet 

spot was discovered.  

 

Activity 
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9. Set up the T-ball stand outside or in a gym. Have three or four students take turns 

hitting a ball off the stand at the "sweet spot" several (10 or more) times. Have 

other students use the measuring tape to note and record the distance the ball 

traveled each time.  

 

10. Have the person hitting the ball be as consistent as they can in their swing, hitting 

the ball with nearly the same force every time. 

 

11. Now repeat the process, but this time have the batters intentionally make contact 

with the ball away from the "sweet spot" either towards the end of the bat, or 

nearer to the handle of the bat. Repeat the data collection process.  

 

 

Conclusion: 

 

To conclude the lesson and check for understanding, for homework, have students 

create one graph comparing the batters when they intentionally hit on the sweet spot, 

and one graph comparing the batters when they intentionally hit away from the sweet 

spot. Have student explain in writing how the reaction of the ball changed based on 

where it made contact with the bat.  

 

 

 


