
 Physical Science: Science on the Sandlot: Level 3 

 

 
 
Objective: Students will be able to: 

• Express the definitions of a vector. 
• Express that velocity is a vector. 
• Use the concepts of vectors to explain why ...in baseball. 
 

Time Required: One class period  
 
Materials Needed:  

- Baseballs (enough for half the students in your class) 
 
Vocabulary: 
Impulse - The time duration an impact force is applied 
Momentum - An object's mass multiplied by its velocity 
Velocity - An object's speed in a given direction 
 
Relevant National Learning Standards:  
(Based on Mid-continent Research for Education and Learning) 
 
Science. Standard 9. Understands the sources and properties of energy 
 
Science. Standard 10. Understands forces and motion 
 
Science. Standard 11. Understands the nature of scientific knowledge 
 
Science. Standard 12. Understands the nature of scientific inquiry 
 
 
 
 
 
 

Lesson 1 - Pre-Visit 
Linear Motion 

Adapted from Fastballs, Flips, and Physics: Science on the Sandlot 
A collaborative effort between Ball State University and the National Baseball Hall of 
Fame and Museum 
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1. Open the lesson by explaining that in order to analyze motion as it exists in baseball 

or any other sport, motion must be defined.  
 
2. Work together as a class to define motion. Since motion is the process of changing 

position, review this vocabulary word as well.  Position is the relative space occupied 
by an object.  

 
3. Explain that when physicists look at an object changing position (an object in 

motion), they are discussing its displacement, which is the change in the object's 
distance, including the direction. If they consider the time it takes for an object to 
travel a given displacement, they are considering the object's velocity.  

 
4. Discuss that motion of an object can by divided into two quantities – vectors and 

scalars. 
 
5. Explain that a scalar quantity is a quantity which is fully described by its magnitude 

as in the baseball is hit hard. A vector quantity is a quantity which is fully described 
by both magnitude and direction as in the baseball is hit hard to right field.  

 
6. Examples of vector quantities include displacement, velocity, acceleration, and 

force. A full description of the quantity demands that both a magnitude and a 
direction are listed.  

 
7. Explain that vector quantities are often represented by scaled vector diagrams. In 

the diagram, a vector is symbolized by an arrow drawn to scale in a specific 
direction. The length of the arrow represents the size of the vector. Provide students 
with an example of a vector diagram (one may be found in your physics textbook).  

 
8. A fly ball would be a velocity vector. It describes the motion of the ball, and it tells us 

in what direction the ball is moving.   

 

Lesson 

Adapted from Fastballs, Flips, and Physics: Science on the Sandlot 
A collaborative effort between Ball State University and the National Baseball Hall of 
Fame and Museum 
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Activity 
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