Olivia Solomon
Teaching Secondary Mathematics Lesson Plan #2
Volumes of Shapes

Rationale
● Learning and understanding the concept of volume is important for future learning
because students will further build on this concept in calculus, chemistry, and physics. It’s
important that students are aware of the concept in general, as it can be applied to
real-life scenarios where measuring volume is useful, such as when calculating liquid
volume amounts. Knowing how to calculate volume is also imperative for those going
into the fields of architecture, agriculture, construction, engineering, physics, chemistry,
and art and design.

Mathematical Goals, Standards, and Objectives:
● Learning Goal
○ Students will understand how to find the volume of any three-dimensional prism,
sphere, cylinder, cone, or pyramid utilizing formulas and pre-assigned lengths of
sides.
■ Common Core: CCSS.MATH.CONTENT.HSG.GMD.A.1 Explain volume
formulas and use them to solve problems
● Learning Targets
○ Students will be able to identify shapes such as prisms, spheres, cylinders, cones,
and pyramids and find their volumes utilizing their respective formulas

■ PDE: CC.2.3.HS.A.12 Explain volume formulas and use them to solve
problems
○ Students will be able to solve real-world volume problems utilizing learned
formulas
■ PDE: CC.2.3.8.A.1 Apply the concepts of volume of cylinders, cones, and
spheres to solve real-world and mathematical problems

Launch - 15 minutes
● When students walk into class for this lesson, they will solve the following warm-up
questions while I check homework from the following day. Students will be reminded
that they don’t have to know all the answers to certain parts of the warm up.
1. Find the surface area for the following three-dimensional figures:

2. What is volume? (Open-ended response)
3. Find the volume of the following three-dimensional prisms:

● I will begin class by reviewing what we went over the previous day, which was how to
find the surface areas of prisms, spheres, cylinders, cones, and pyramids. I will use that
review as an easy transition to volume. I will ask students what they recall about volume
from previous learning, to which students should recall how to find the volume of prisms
(cubes and rectangular prisms). At this point, I will go over the warm-up questions with
the class so students can check their answers and make adjustments to errors.
● After the warm-up questions, I will briefly go over the volume formulas that students will
utilize for today’s assignments:
○ VolumePrism = lwh

(length • width • height)

○ VolumeSphere = 4/3πr3

(4/3 • π • (radius)3)

○ VolumeCylinder = πr2h

(π • (radius)2 • height)

○ VolumeCone = ⅓ πr2h

(⅓ • π • (radius)2 • height)

○ VolumePyramid = ⅓ lwh

(⅓ • length • width • height)

● After the warm-up activity, I will ask students to utilize the instructional technology
Padlet to answer the following question:
What occupations utilize the measurement of volume?
By this, students can add sticky notes to add what occupations they think utilize volume
measurement. This will get those who want to go into architecture, engineering,
chemistry, physics, construction, agriculture, and art and design interested in the lesson. I
will also go over other occupations that they don’t guess on the Padlet. After this, I will
have students answer a second question on Padlet:
How do we apply volume measurement in our daily lives?

By this, students add sticky notes with examples of utilizing volume in the real world. I
will also add examples that students don’t put to further engage them in the lesson by
showing them how it applies to real life, in addition to the surface area lesson from the
lesson before. I will also inform them that learning and understanding how to calculate
volume will help them in their current/future courses such as Calculus, Chemistry, and
Physics. Both of these questions on Padlet will pique their interest by seeing the
real-world applications and how understanding the topic will help them going forward.
● Next, I will launch the activity. In this activity, students will go around the classroom
with their desk partner to a series of six stations, each with a different volume problem
that has real-world applications. The six problems are listed below:
1. Asad purchases an above-ground swimming pool and wants to know the amount
of water that will fill it. The cylindrical pool frame has a radius of six feet, and a
height of six feet. If he wishes to fill the pool so that the water is five feet deep,
what will be the volume of water in the pool?
2. An exotic fish is placed in an aquarium that has a length of 75 cm and a width of
35 cm. If the water level rises 2 cm when the fish is placed in the aquarium, what
is the volume of the fish?
3. In her chemistry lab, Lucia wishes to find the mass of a block of silver. The block
is 5 cm long, 4 cm wide, and 3 cm tall, and silver has a density of 10.49 g/cm3.
Utilize the formula for volume along with the following equation: m = dv (mass =
density • volume).
4. Wyatt, an architect, is in charge of designing a new pyramid attraction for an
amusement park. With the given budget, he is limited to certain dimensions, but
wants to create a pyramid as large as possible. If the budget only allows for a
100,000 ft3 pyramid to be built, which of the following would be the largest and
within budget:
a. Pyramid A: 50 ft x 50 ft x 100 ft
b. Pyramid B: 60 ft x 60 ft x 80 ft

c. Pyramid C: 60 ft x 60 ft x 100 ft
d. Pyramid D: 40 ft x 40 ft x 120 ft
5. An astronomy student wants to compare the volume of the Earth to the volume of
Mars. If the Earth has a diameter of 7,917.5, and Mars has a diameter of 4,212.3,
how many times larger is the Earth than Mars (in volume)?
6. A 5-inch deep ice cream cone has a radius of 1 inch. A spherical scoop of ice
cream also has a radius of 1 inch. If the ice cream melts, will it overflow?
For each problem, students will draw a figure and solve each problem utilizing the given
formulas and return to their desk upon completion.
● I anticipate that students will utilize the given volume formulas to answer the tasks.
Without these formulas, there will be no other ways to solve these problems without
guessing. Students may run into misconceptions with the way the problems are presented,
as students typically do not like word problems. They are likely to not answer each part
of the question and only focus on the volume part when some questions ask the students
to do other things in terms of the answers. Students could make mistakes with the algebra
of the problems (like making calculation mistakes) as well as not reading the question
correctly and thus getting the answer incorrect. Below are solution strategies:

Explore - 20 minutes
● As students are working with their partners at the different stations, I will walk around
the room and monitor students’ work. I will ask the following questions to assess
students’ understanding of the material:
1.

Depending on the problem, I will ask students why they selected a certain
formula for it and explain.

2. Depending on what problem they’re working on, I’ll ask if students made sure to
answer all parts of the problem, as these problems provide real-life applications
and the total volume isn’t always the answers, and volume can sometimes just
help lead you to the right answer.
3. For certain problems, I can ask students why they didn’t choose a different answer
(i.e. question 4)

● Along with those, I will ask students the following questions to advance students’
understanding:
1.

For any problem, I can ask students to explain their reasoning behind their
answer.

2. For certain problems, I can ask students why they think I selected that problem to
build on their understanding and why knowing problems like that are important
(i.e. question 3).
3. I can ask students why they think knowing this concept is important for future
learning.
● If a student doesn't know how to begin to solve a task, I will ask the student(s) what
important information out of the problem that they can identify. Then, I’ll direct them to
the list of volume formulas and ask which they think they will use. I’ll stop there to help
students who aren’t sure but then circle back to see how they did and if they answered all
parts of the question.
● If the student finishes the task quickly, I ask them to start a connection activity I found on
Desmos which involves the volume of cylinders.

Share and Discuss - 15 minutes
● For discussion, I will assign each pair of students to a certain problem to present to the
class on the board. In a perfect world, there would be 12 pairs of students so we can have
two perspectives on each problem. One student can write down the pair’s findings on the
board and the other can present the group’s findings to the class. Students will share and
discuss their thinking process: highlighting important parts of the problem, selecting a

formula, solving the formula, and completing the appropriate steps to solve the problem.
The problems will be presented in the order of the questions (those presenting problem
one will go first, followed by problem two, three, etc).
● After the discussion, I will ask students to again go on Padlet to answer the following
questions that will connect mathematical ideas and build on the earlier discussion:
○ Upon completing these problems, what jobs do you now notice that utilize
volume measurement?
○ What patterns do you notice when completing volume problems?
○ Why is understanding volume important in your everyday life?
● Upon asking these connection questions, I will go over their answers and add my own
input to further connections. By this I will notice generalizations and connections being
made to the concept.

Accommodations
● This lesson is great for ELL students as they will be working in partners to help them
with the vocabulary portion of English, as well as students will be drawing visual images
of the problems that ELL students can draw connections to. I will also check on the ELL
student more so than others to make sure they’re following along.
● For students with behavior management issues, I will remind them of the classroom
consequences and if their behavior becomes too disruptive I will have to send them to the
office upon a third offence.
● As stated before, fast learners can get a head start on their homework before we go into
the discussion portion of class.

● I can ask a disinterested learner what they want to do when they leave high school and
apply that to volume and why knowing that is important. If they still don’t seek interest, I
think I shouldn’t force them into liking it, but should show them why knowing it is
important going forward in school, as talked about previously.
● For those with different learning needs, I will make physical accommodations as needed,
but they should be able to participate as the activity involves working with a partner, so
they will be learning off of their partner.
● For those with emotional challenges, they aren’t required to present and can select the
“writing on the board” option of the discussion. I will also make physical
accommodations as needed on a case by case basis.

Formative Assessment
● During the task, I will listen for students to say that the lesson is easy, they understand
what’s happening, or think that the activity is interesting. During the whole group
discussion I will listen for the confidence in the students’ voices when presenting their
work to know if they understand what they’re doing. When presenting, I will ask them
and the other group working on the same problem to talk about why they chose the
process they did to answer the problem and judging by their answers I’ll know if the
students understand the concepts from this lesson that I wanted them to know.
● I will keep track of this information of students knowing it or not by taking notes and by
viewing their homework assignment the next day.
● For homework, I will assign about ten practice problems from their textbook that are
simple volume applications, as well as some word problems.

