
5th Grade Lesson Study 

IMPLEMENTATION SCHEDULE:   

Tuesdays, 8:00 - 11:15          December 9 (Caroline)/11 (Veronica)  

January 6 (Caroline) & 13 (Veronica)     

TIME ACTIVITY 

8:00 – 9:00 Pre-Lesson Team Meeting 
In A124 

9:00 – 9:55 &  

10:10 – 10:30 

Lesson Implementation 

10:30 – 11:15 Post-Lesson Reflection and Revision 
In A124 

 
 

 

PART I: INTRODUCTION 

Lesson Study Overarching Goal: 

We want our students to be confident mathematicians who communicate their mathematical 
thinking precisely. 

Lesson Study Research Question: 

When does it support student thinking to pause an exploration and let students share thinking? 
 When is it too disruptive?  What are strategic actions to take when you do stop to discuss? 

Common Core Standards:  Geometric measurement: understand concepts of volume. 
CCSS.Math.Content.5.MD.C.3 
Recognize volume as an attribute of solid figures and understand concepts of volume measurement. 
CCSS.Math.Content.5.MD.C.3.a 
A cube with side length 1 unit, called a "unit cube," is said to have "one cubic unit" of volume, and can be used to 
measure volume. 
CCSS.Math.Content.5.MD.C.3.b 
A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic 
units. 
CCSS.Math.Content.5.MD.C.4 
Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units. 
CCSS.Math.Content.5.MD.C.5 
Relate volume to the operations of multiplication and addition and solve real world and mathematical problems 
involving volume. 
CCSS.Math.Content.5.MD.C.5.a 
Find the volume of a right rectangular prism with whole-number side lengths by packing it with unit cubes, and 

http://www.corestandards.org/Math/Content/5/MD/C/3/
http://www.corestandards.org/Math/Content/5/MD/C/3/a/
http://www.corestandards.org/Math/Content/5/MD/C/3/b/
http://www.corestandards.org/Math/Content/5/MD/C/4/
http://www.corestandards.org/Math/Content/5/MD/C/5/
http://www.corestandards.org/Math/Content/5/MD/C/5/a/


show that the volume is the same as would be found by multiplying the edge lengths, equivalently by multiplying 
the height by the area of the base. Represent threefold whole-number products as volumes, e.g., to represent the 
associative property of multiplication. 
CCSS.Math.Content.5.MD.C.5.b 
Apply the formulas V = l × w × h and V = b × h for rectangular prisms to find volumes of right rectangular prisms 
with whole-number edge lengths in the context of solving real world and mathematical problems. 
CCSS.Math.Content.5.MD.C.5.c 
Recognize volume as additive. Find volumes of solid figures composed of two non-overlapping right rectangular 
prisms by adding the volumes of the non-overlapping parts, applying this technique to solve real world problems. 
 

Focus CC Mathematical Practices: 

● Construct viable arguments and critique the reasoning of others. 
● Attend to precision. 
● Select appropriate tools and use them strategically. 

Brief Description of the Lesson: 

In this lesson, students will use logical reasoning and problem solving skills to sequence 14 
hollow geometric solids from least to greatest volume.  They will first sequence the solids using 
estimation and reasoning.  Then they will select appropriate tools to allow for measurements and 
comparisons and they will re-sequence the solids with the information obtained.  The tools they 
will have to choose from include centimeter cubes, rice, and scales.  We are intentionally not 
providing any tools with volume measurements (i.e. measuring cups) as we want to emphasize 
logical reasoning and clear communication. Finally, students will select 3 consecutive solids from 
the sequential line-up and construct a written argument supporting/proving the accuracy of the 
sequence they are in.  We will encourage generalizations as we interact with students.  A big math 
understanding we would like to see students uncover is:  If the heights of two geometric solids 
(both having parallel bases or both having an apex) are equal, the size of the base can be used to 
determine which has a greater volume.   

We will co-construct a word bank and identify the names of the solids as well as name some of 
their features (face, base, apex, edge, corner . . .).  This will support precise communication. 

 

Brief description of what a successful student will be able to do as a result of 
this lesson. 

● I can describe what volume means. 
● I can compare the volume of different geometric solids. 
● I can construct a logical argument and precisely communicate my thinking. 

 

PART II: SITUATING THE LESSON  

http://www.corestandards.org/Math/Content/5/MD/C/5/b/
http://www.corestandards.org/Math/Content/5/MD/C/5/c/


What is the current state of student learning in relation to the desired 
performance outcomes? 

Students were exposed to volume in 3rd grade but have not worked with it yet this year.  They 
bring a range of knowledge:  some students know the formula for finding volume, some know 
what volume is, some know it is measured in cubic units, some know units of liquid volumes, 
some will need a refresher on what volume means. 

The 3rd grade CC standard for volume is: 

CCSS.Math.Content.3.MD.A.2 
Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms (kg), and 
liters (l).1 Add, subtract, multiply, or divide to solve one-step word problems involving masses or volumes that are 
given in the same units, e.g., by using drawings (such as a beaker with a measurement scale) to represent the 
problem.2 

 

 

Where does this lesson fit in the unit?  (Brief description followed by 
bulleted list of the lessons in the unit) 

This is an introduction to volume and the vocabulary associated with geometric solids.. 

Pre-Lesson: Intro to 3-dimensional figures 
Hold up the large cube from the Geo Solids set. 
Q:  “What do you know about this shape?” 
(possible answers:  it’s a cube; it’s 3-dimensional; it has 6 faces; its faces are squares, it has 8 
corners/vertices . . .) 
Record only critical information – name of the solid, label vertex, face, base, edge. 
Students will complete a chart about the attributes. 
 
Hold up the small cube and continue through all 14 solids, recording their names, 
questioning students so they can determine if the solid is a prism, pyramid, etc.  Support 
them in understanding how the shapes are named.   

Follow-up lessons will include . . . 

● Folding a variety of rectangular prisms and filling them with cubes in order to derive the 
formula for finding the volume of a rectangular prism.   

● Practice in calculating the volume in a variety of rectangular prisms.   
● Searching for and communicating relationships between different geometric solids   
● Experiences in calculating the volume of compound solids using “if . . . then . . .” 

thinking.   
● Looking for structure in dimension variations in a rectangular prism when the volume is 

held constant.   
● Looking for structure and repeated reasoning when they investigate how varying 

dimensions of a rectangular prism in a predictable sequence affects the volume. 

http://www.corestandards.org/Math/Content/3/MD/A/2/


 

PART III:  SUPPORT FOR THE LESSON 

 

PowerPoint Launching the Lesson 

 

Math Definitions (background knowledge for the teacher): 

 
 

 
 



Face: one of the (flat) polygons comprising the surface of a polyhedron. Or, 
more simply, A face is a flat surface, like the front or top of a box. 

 

Curved Face:  Found on cylinders and cones. 
 
Vertex: A vertex is a "point" on a shape, a corner where several faces (and 
edges) come together. 

 
Edge:  "edge" is "the intersection of two faces of a polyhedron".  Or, more 
simply, an edge is a line along which two faces come together. 

 
Curved Edge (found on cylinders and cones) 
 
Prism: A prism is a solid that has two faces that are parallel and congruent. These are called the 
bases of the prism. If you take any cross section of a prism parallel to those bases by making a cut 
through it parallel to the bases, the cross section will look just like the bases. Prisms are named for 
the shape of their bases. 

 
 
 
Cube:  A special kind of prism where all faces are congruent squares. 
Pyramid: 

 
 
 

http://www.mathopenref.com/parallel.html
http://www.mathopenref.com/parallel.html
http://www.mathopenref.com/congruent.html
http://www.mathopenref.com/congruent.html


Sentence Frames: 
 
The ____ has a greater/smaller volume than the ____ because ____. 

If . . .   then . . . 

 

  



Lesson Plan 

Lesson Objectives: 

● I can describe what volume means. 
● I can compare the volume of different geometric solids. 
● I can construct a logical argument and precisely communicate my thinking. 

Timing  Lesson Parts  Activity Description  Teaching 
Roles 

  Launch 
 
 

Show the PowerPoint about volume. (5 min.) 
 
Discuss Objectives 
 
Introduce the Estimation Task 
Hold up the large cube and the large cylinder. 
Which do you think has a greater volume?  Why? 
Partner talk.  Facilitate with precise vocabulary. 
 
Introduce the task:  “Put the geometric solids in 
order from least to greatest volume, based on your 
observations and predictions.” 
 
Jump start the activity by asking them which solid 
they think has the smallest volume and why.  Then 
ask them which would come next and why.  
 
Post the sentence frames and help them practice 
precisely communicating their reasoning. 
 
Allow partners time to sequence and reason through 
their decisions. 
 
Require students to record their predictions. 
Facilitate a conversation around the predictions they 
made.  “Which solid do you think will have the 
largest volume?  Why?”  “Which solid will be next 
largest?  Why?”  “Which solids are you unsure 
about?  Which solids do you feel confident are in 
the correct place?  Why? 
 
 
 

 

  Explore  The Measuring and Comparing Task 
Introduce the task:   
We will tell them that they now need to check their 
prediction and see if the sequence is correct.  Ask 
them how they could test their prediction.  Last 
time some said use rice, some said use water . . . 
Offer rice or centimeter cubes to the partners.  

 



 
“Select appropriate tools to help you compare the 
order of your solids.  Rearrange them until you are 
certain you have put them in the correct order.” 
 
Require students to use the sentence frames and 
accurate vocabulary when talking about their 
comparisons. 
 
Mid-Way Check In: 
Choose a strategic stopping point (when some 
partners have developed a logical system for 
comparing the volumes and others are on a 
fruitless path).  This was about 10 minutes into the 
exploration in implementation 1.  Pull students 
together on the carpet away from their material. 
Hold up the small cylinder and small rectangular 
prism.  Ask students to share their systems for 
comparing solids and allow them to demo.  
 
Students get back to their explorations.  We 
strategically send pairs to check their sequence with 
other groups as needed. 
 

As students finish their sequencing and 
check with another pair . . . 

Required Writing with the Sequencing Task:   

    What was your system for comparing the solids? 

 
 
 

  Summary  Summary: 

Bring students back to the carpet.  Review 
objectives.  Invite a couple pairs to share their 
systems for measuring volume and comparing 
the volume of solids. 

 

Written Exit Slip:   

1) What is volume? 
2) Hold up the large cube and large cylinder. 

On a handout, have a picture of the two 
solids and this prompt:  “We know the large 
cube has a greater volume.  How do the 

 



attributes of these shapes affect the 
volume?” 

3) What else are you wondering about volume? 

 
 
 

What evidence of student learning will we look for? 
● We will look for students to select appropriate materials for measuring.  Centimeter cubes are 

not a strong choice. 
● We will listen for the logical arguments they are making regarding volume comparisons. 
● We will listen for precise communication. 
● We will look for clear, sequential communication of their mathematical arguments. 

 
Differentiation: 
 
Extension:  Which geosolids have clear proportional relationships.  How can you describe 
the relationships? (Example:  The _____ is ____ times larger than the _____.) 

 

   



Prep 

Materials Person Responsible 
Chart with geometric solids drawn. Andrea 

Blank Word Bank. Andrea 

Sentence Frames Andrea 

Handout (extra support) with names of geometric 
solids and drawings – with boxes for students to 
number 1-14 

Caroline 

Containers for Rice Andrea 

Rice Caroline 

Scales Andrea 

 

 

Part IV:  Reflections 

We decided to move the introduction of the solids to the day prior to the lesson.  On Monday, 
Veronica will begin with holding up the large cube and asking students what they know about 
that geometric solid.  She will elicit the names of each solid, making sure they understand the 
defining attributes of prisms, pyramids, spheres, hemispheres, cones, and cylinders.  She will then 
have them complete the chart from the GeoSolids box which asks students to count and record 
edges, faces, etc.  The objectives will be that they can name geometric solids and describe their 
attributes. 

 

On day 2, the lesson study day, we will begin with the PowerPoint introducing volume and will 
ask students to connect the idea of volume to the geometric solids.  We will then present the 
prediction task, asking students to put the solids in order from least to greatest volume.  It will be 
important to have all desks completely clear and to ask students to organize the solids in a 



straight line (since it got a little confusing in our last implementation).  Prior to setting students 
off to work on the task, we will ask (holding up the large cube and the large cylinder), “Which of 
these solids has a greater volume?  How do you know?”  We will introduce the sentence frames 
and encourage students to use precise language when they are making their comparisons. 
Students will also need to record the predicted order on paper.  On the whiteboard, we will write: 
Predicted Order and Proven Order.  They will need to record both.   Last time we did not have 
them do that and they couldn’t remember their predictions and the shapes got mixed up.  We will 
lightly process the estimation task by asking which solids they think will have the least volume 
and which will have the greatest and why, building in comparisons to neighboring solids.. 

The largest segment of this lesson is the exploration measuring the volume of the solids using rice 
or cm. cubes and rearranging them into the correct order.  We will tell them that they now need 
to check their prediction and see if the sequence is correct.  Ask them how they could test their 
prediction.  Last time some said use rice, some said use water . . .  Offer rice or centimeter cubes 
to the partners.  Choose a strategic stopping point (when some partners have developed a 
logical system for comparing the volumes and others are on a fruitless path).  This was 
about 10 minutes into the exploration in implementation 1.  Pull students together on the carpet 
away from their material.  Hold up the small cylinder and small rectangular prism.  Ask 
students to share their systems for comparing solids and allow them to demo.  In the first 
implementation, the first volunteer described filling one solid and then pouring into another solid 
to see how the amount of rice compared.  Some confusion arose around the idea of pouring the 
rice from one solid to the next - if it overflowed, which one had a greater volume and vice versa. 
The logic was a little tricky for some students.    We may want to think about how to support this 
idea either in whole class discussion or in one-on-one work with students.  The second volunteer 
described filling all the solids with rice but was unsure of what to do next.  Other students said 
you could pour the rice into piles to see which was larger.  The girls tried this when they went 
back to their seats and it worked for some of the solids but became confusing - they couldn’t 
remember which pile went with which solid and for the solids that were close in volume, they 
couldn’t tell which pile was larger.  With support from Andrea, they adopted the pouring rice 
from one solid into another solid to determine which has the greater volume.   

We tried to bring some closure to the investigation by holding up the solid ordered as the 
smallest in one group’s sequence.  We asked, “Who agrees or disagrees that the triangular prism 
has the least volume?”  The response was about 75/25 in favor of the claim.  Those who 
disagreed thought the small cube had the least volume because it was shorter than the triangular 
prism.  We have a student test the volumes with rice and everyone came to agreement.  We 
continued  until we arrived at the 3rd smallest solid and there was widespread disagreement on 
which solid belonged in that place.  We then decided to have students go back and check their 
measurements again.   

As a result of what we observed with students, our lesson will be adjusted to allow for more 
exploration time and we will send partners who think they have the correct sequence to compare 
with others.   We will have students record their final sequence and respond to the following 
prompts in writing: 



Required Writing with the Sequencing Task:   

    What was your system for comparing the solids? 

Summary: 

Bring students back to the carpet.  Review objectives.  Invite a couple pairs to share their systems 
for measuring volume and comparing the volume of solids. 

 

Written Exit Slip:   

4) What is volume? 
5) Hold up the large cube and large cylinder.  On a handout, have a picture of the two solids 

and this prompt:  “We know the large cube has a greater volume.  How do the attributes of 
these shapes affect the volume?” 

6) What else are you wondering about volume? 

 


