
Lesson Plan with CTE Activities 

Lesson Objective(s):  What mathematical skill(s) and understanding(s) will be developed? 
 
Know the formula for the volume of a sphere and use it to solve real-world mathematical 
problems. Which Mathematical Practices do you expect students to engage in during the lesson? 
 

• Make sense of problems and persevere in solving them. 
• Reason abstractly and quantitatively. 
• Model with mathematics. 
• Attend to precision. 

 
 
 
Lesson Launch Notes: Exactly how will you 
use the first five minutes of the lesson? 

 
Present this picture or real tennis balls in a 
cylinder to students and ask: 
 

• What is the volume of the cylinder? 
 
Note: To differentiate the activity, have 
students calculate the volume of the 
cylinder with either given radius or a 
diameter or have students find the 
volume of the cylinder in terms of 
radius and 𝜋. 

• How can we calculate the left over 
volume of the cylinder after the tennis 
balls are placed inside? 

 
Have students speculate as to how they can 
find the left over volume of the cylinder.  The 
class discussion should include finding the 
volume of the cylinder, finding the volume of a 
sphere and subtracting the total volume of the 
spheres from the cylinder. 
 

Lesson Closure Notes:  Exactly what summary 
activity, questions, and discussion will close the 
lesson and provide a foreshadowing of 
tomorrow? List the questions. 
 
Note: The teacher can use the real tennis balls 
and the cylinder for the activity or use the picture 
provided.  Click on the picture and drag one of 
the corners to enlarge the picture to desired 
size. 
 
Go back to the lesson launch question.  What is 
the left over volume of the cylinder with the 
tennis balls placed inside?  
 

 
 
Note:  To differentiate the activity, the teacher 
can have students use the measurements of the 
tennis ball and the cylinder to find the 
approximate volume versus having students find 
the exact volume in terms of p and radius. 
 
 



Lesson Tasks, Problems, and Activities (attach resource sheets):  What specific activities, 
investigations, problems, questions, or tasks will students be working on during the lesson? Be 
sure to indicate strategic connections to appropriate mathematical practices. 
 
 
1.  Lesson Launch – Have students think about the strategy of finding the left over volume of the 
cylinder filled with tennis balls. 

• Activate students’ prior knowledge about how to find the volume of a cylinder. 
• Brainstorm how to find the volume of a sphere and share with the class. 

 
2.  Introduction - Using a 3-D model of a cylinder and a hollow sphere (or a hemisphere) of 
same diameter and height, demonstrate that the volume of a cylinder is greater than the 
volume of a sphere since a sphere will fit inside the cylinder with same height.  Then, fill 
the hollow sphere or a hemisphere twice with rice and have students dump the rice inside 
the cylinder to discover the relationship between the volume of a cylinder and a volume of 
a sphere.  Students can measure the height of the rice of the cylinder to see that volume 
of a sphere is two-thirds the volume of the cylinder.  
 
Note:  The activity can be done as a whole class or in small groups of 3 to 4 students. 
 
3.  After the rice experiment, help students derive the volume formula of a cylinder and a sphere 
with same diameter and height in terms of p and radius.  
 
                      Volume of a cylinder                                         
 

                           
 
                    Volume of a sphere: Two-thirds the volume of the cylinder 

                           
 
 



 
4.  Once the formula has been derived, place as many spherical objects (different size balls, 
orange, or Styrofoam balls) in the classroom and have students find the volume.  Students may 
work in groups of 2 or 3. 
 
Note: 

• Have students use the string to find the circumference of the object. 
• Using the circumference formula, find the radius of the sphere. 
• Find the volume of the sphere. 

 
Differentiation: The teacher can provide the radius or diameter of the spheres for struggling 
students. 
 
 
Evidence of Success:  What exactly do I expect students to be able to do by the end of the 
lesson, and how will I measure student success? That is, deliberate consideration of what 
performances will convince you (and any outside observer) that your students have developed a 
deepened (and conceptual) understanding. 
 
Students should be able to derive the formula for a volume of a sphere and use the formula to 
find the volume of spherical objects in real-life and be able to solve real-life problems. 
 
Students should be able to answer the “Lesson Launch” problem as a closure activity and 
complete the homework assignment. 
 
 
Notes and Nuances: Vocabulary, connections, common mistakes, typical misconceptions, etc. 
 
Vocabulary - Sphere, cylinder, diameter, radius, circumference, volume, cubic units. 
 
Resources:  What materials or resources are 
essential for students to successfully 
complete the lesson tasks or activities? 
 
Spherical objects - as many as you can find 
3-D shape of a cylinder, a hollow sphere, or a 
hemisphere with congruent diameter and 
height 
Three tennis balls in a cylinder or a picture  
Classwork Resource sheet 
Homework Resource Sheet 
String to measure the circumference of a 
spherical objects 
Ruler 
Rice  
 

Homework: Exactly what follow-up homework 
tasks, problems, and/or exercises will be 
assigned upon the completion of the lesson? 
 
Homework Resource Sheet 



Lesson Reflections: How do you know that you were effective? What questions, connected to 
the lesson objectives and evidence of success, will you use to reflect on the effectiveness of this 
lesson?  
 
Use a culminating activity (The Ice Cream Task) to assess students’ understanding about 
volume. 
How well do my students understand the differences between volume of cylinders and spheres? 
Are my students able to determine the volume for a cone? 
How will I plan for future lessons based on my students’ current understanding of volume? 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


