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 Physical Science: Science on the Sandlot: Level 2 

 

 
 

Objective: Students will be able to: 

• Investigate the relationship between force, mass, and acceleration as described 

by Newton’s Second Law.  

• Understand how motion or distance traveled depends on mass and force. 

• Determine additional variables that affect the distance a ball travels.  

 

Time Required: One class period  

 

Materials Needed:  

- Internet access for student research 

- Graph paper 

- Pencils  

 

Vocabulary: 

Acceleration - The velocity an object has per unit of time that it is traveling 

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

Inertia - The tendency of an object to oppose a change in motion 

Mass - The amount of matter an object contains 

Net Force - The combined effect of all the forces acting on an object 

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

not completely offset one another 

Velocity - An object's speed in a given direction 

 

 

 

 

 

 

 

 

Lesson 2 - Pre-Visit 

Swinging for the Fences: 

Newton's 2nd 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.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. 

 

CCSS.ELA-Literacy.WHST.6-8.7 Conduct short research projects to answer a question 

(including a self-generated question), drawing on several sources and generating 

additional related, focused questions that allow for multiple avenues of exploration. 

 

CCSS.ELA-Literacy.WHST.6-8.8 Gather relevant information from multiple print and 

digital sources, using search terms effectively; assess the credibility and accuracy of each 

source; and quote or paraphrase the data and conclusions of others while avoiding 

plagiarism and following a standard format for citation.  

 

CCSS.ELA-Literacy.WHST.6-8.9 Draw evidence from informational texts to support 

analysis reflection, and research. 

 

CCSS.Math.Content.7.G.A.1 Solve problems involving scale drawings of geometric 

figures, including computing actual lengths and areas from a scale drawing and 

reproducing a scale drawing at a different scale.  

 

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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 Physical Science: Science on the Sandlot: Level 2 
 

 
 

1. To begin this lesson, review that a force is a push or pull acting on an object. Ask 

students to provide some real-world examples of forces. Then, ask students to 

provide some examples of forces evident in the game of baseball.  

 

2. Today students will be focusing on Newton's Second Law - The Law of Acceleration.  

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

 

3. Take a moment to explain acceleration. Tell students that acceleration is a change in 

an object’s velocity. Velocity is an object’s speed in a given direction. 

 

4. When an object is acted upon by a particular force, it can either speed up, slow 

down, or change direction.  

 

5. Review the concept of inertia from Newton’s First Law. This is the property that 

keeps an object at rest, or moving in a given direction (basically – the object will 

keep doing what it’s doing unless something happens to it).  

 

6. Ask students to imagine a baseball sitting on the pitcher’s mound. Because of 

inertia, the ball will continue to sit there until another force acts on it. 

 

7. Let’s say that the pitcher picks up the ball and fires a fastball right over home plate. 

The pitcher has now applied an unbalanced force to the ball causing the ball to 

change direction and speed (it was just sitting there before). The result is 

acceleration. 

 

8. Explain that acceleration also happens when the batter hits the pitched baseball. 

The force of the batter’s swing is an unbalanced force which is greater than the 

inertia of the ball in flight. This causes the ball to change direction and speed and go 

flying towards the outfield.  

 

9. Introduce the activity. 

 

 

Lesson 
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1. Discuss that in both of the examples given in class (pitcher and batter), the size of 

the forces applied to the ball can be measured.  

 

2. Ask students to think about the pitcher throwing the fastball, “Was there a small 

force applied to the ball? Or a large force?” Large force. 

“What happens to the ball when a large force is applied?” The ball travels very 

quickly. 

 

3. Now ask students to imagine that rather than taking a full swing, the batter simply 

holds the bat steady for a bunt. “Is there a small force applied to the ball? Or a large 

force?” Small force.  

“What happens to the ball when a small force is applied?” The ball changes direction 

and speed, but has only enough inertia to travel a short distance from home plate 

before the forces of gravity and friction cause the ball to stop. 

 

4. Discuss that in the major leagues, each city’s ballpark has different dimensions. The 

result is that depending on the dimensions of a given ballpark, a ball hit with the 

same amount of force may result in a home run, or just a double.  

 

5. Explain that students will be looking at a variety of different major league ballparks. 

Their job will be to rank the stadiums by the amount of force required to hit a home 

run from least force to most.  

 

6. Create several small groups of students. Make sure that each group has access to a 

computer for research.  Have each group choose three of the ballparks listed below.  

 

• Citizens Bank Park in Philadelphia 

http://www.ballparksofbaseball.com/nl/CitizensBankPark.htm 

• Coors Field in Denver 
http://www.ballparksofbaseball.com/nl/CoorsField.htm 

• Fenway Park in Boston 

http://www.ballparksofbaseball.com/al/FenwayPark.htm 

Activity 
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• Miller Park in Milwaukee 

http://www.ballparksofbaseball.com/nl/MillerPark.htm 

• AT&T Park in San Francisco 

http://www.ballparksofbaseball.com/nl/AT&TPark.htm 

• PETCO Park in San Diego 

http://www.ballparksofbaseball.com/nl/PetcoPark.htm 

• PNC Park in Pittsburgh  

http://www.ballparksofbaseball.com/nl/PNCPark.htm 

• Safeco Field in Seattle 

http://www.ballparksofbaseball.com/al/SafecoField.htm 

• Rangers Ballpark in Arlington (Texas) 
http://www.ballparksofbaseball.com/al/RangersBallparkinArlington.htm 

• Rogers Center in Toronto 
http://www.ballparksofbaseball.com/al/RogersCentre.htm 

• Wrigley Field in Chicago 

http://www.ballparksofbaseball.com/nl/WrigleyField.htm 

• Yankee Stadium in New York 
http://www.ballparksofbaseball.com/al/YankeeStadium.htm 

 

7. Each group should find and write down the field dimensions of their selected 

ballparks. Groups should then rank their three stadiums by the amount of force 

required to hit a home run from least force to most. This should prompt a great deal 

of discussion because a given park may have a deep center field, but a short left or 

right field.  

 

8. Each group member should then explain in writing their group’s ballpark rankings 

and how they arrived at their conclusion. 

 

9. Provide graph paper and pencils to all students. Have students use the dimensions 

for each ballpark to draw a scale diagram of each park.  

 

10. Bring all students back together as a class. Have each group report on their three 

ballparks and their rankings.  

 

11. Now compare all of the ballparks examined by the class. Which ballpark would be 

the most favorable to hitters based upon field dimensions? Which ballpark would be 

the most challenging to hitters based upon field dimensions? 
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12. Have students try to rank all of the ballparks by the amount of force required to hit a 

home run. 

 

 

Conclusion: 

 

To conclude the lesson and check for understanding, compare students’ rankings with 

actual home run data for the selected ballparks. For this information, use home run data 

found at ESPN’s hit tracker (http://hittrackeronline.com/stadiums.php). Have students 

write a reaction in which they explain how their class rankings were similar to or 

different from actual home run data from each park.  


