
 

Sugar Cubes 

 
 

Grade 5/6 Math Alignment 

 

Domain: Measurements & Data  

Cluster: Geometric Measurement: Understand concepts of volume 

Standard: 5.MD.4 Measure volumes by counting unit cubes 

 

Domain: Geometry 

Cluster: Solve real-world and mathematical problems involving area, surface area, and 

volume 

Standard:  6.G.2: Find the volume of a right rectangular prism with fractional edge 

lengths by packing it with unit cubes of the appropriate unit fraction edge lengths. Apply 

the formulas V = l • w • h and V = b • h to find volumes of right rectangular prisms with 

fractional edge lengths in the context of solving real-world and mathematical problems.  

 

Level 2 CSTA Alignment 

 

Concept: Variables 

Standard: 2-AP-11 Create clearly named variables that represent different data types 

and perform operations on their values  

 

Description 

In this activity students will solve problems about volumes of sugar created with their “sugar-

cubing machine”. They will see why the volume formula accounts for all the unit cubes that 

make up a larger shape. They will also practice using BlocksCAD variables, math blocks, and 

the difference block as they try to create a container that can hold any shape of stacked sugar 

cubes.  

 



Learning Objectives 

● Students will visualize volume calculations and develop skills working with the 

length, width, and height of a rectangular prism 

● Students will practice using variables in code to store and conveniently change 

information  

● Students will create adjustable code that can be used to create boxes of any size 

● Students will learn to use BlocksCAD math blocks and the difference block 

 

 

Videos 

● Demo Video (Intro to lesson): 

https://www.youtube.com/watch?v=YBrM6EzRXDw 

● Walkthrough Video (Full facilitation guide): 

https://www.youtube.com/watch?v=bFqyLZf4Uw0 

 

● Working with Code: https://www.youtube.com/watch?v=YBRaaPGuO2E 

● Math Blocks: https://www.youtube.com/watch?v=DdjC4z48Qnk&t=1s 

● Using Variables: https://www.youtube.com/watch?v=I3OeE52zIns&t=7s 

 

 

Review/Prior Knowledge 

This lesson is a good way to reinforce the volume formula for rectangular prisms. 

Students will need to be familiar with length, width, and height and have a basic 

understanding of the 3D axes. Some of the problems in Part I require some creativity 

and calculations that students may need support with along the way, or the facilitator 

can select which questions students should focus on depending on their math level. For 

BlocksCAD experience, students should be comfortable moving, enabling, and 

collapsing code. This activity can be used as an introduction to both variables and the 

difference block, but prior knowledge of either would allow students to move through the 

activity more quickly.   

 

 

Resources 

● Student Handout: Sugar Cubes → Student guide for activity 

● Sugar Cube Student File.xml → BlocksCAD file for students to start with 

● Sugar Cube Assessment → Attached at the end of this lesson plan 

 

 

 

 

https://www.youtube.com/watch?v=YBrM6EzRXDw
https://www.youtube.com/watch?v=bFqyLZf4Uw0
https://www.youtube.com/watch?v=YBRaaPGuO2E
https://www.youtube.com/watch?v=DdjC4z48Qnk&t=1s
https://www.youtube.com/watch?v=I3OeE52zIns&t=7s


Teacher Notes 

 

General Introduction: The introduction on the student handout provides a brief history 

of sugar cubes (https://www.saveur.com/history-sugar-cube#page-2) that could be 

expanded upon as a small lesson in history and technological innovation. If students are 

new to the use of variables in code, some time should be spent before students begin 

individual exploration to describe what the variable blocks in the .xml file are doing. 

Emphasis should be placed on the difference between a variable in math (an unknown) 

and a variable in coding (a defined placeholder for convenience and adjustability).  

 

BlocksCAD Introduction/Refresher: In addition to the introduction to variables, 

students should be reminded about keeping their workspace clean with comments and 

collapsed blocks. They should be reminded that they can disable (keep blocks in 

workspace but not have object show up in render worksheet) or delete blocks by right 

clicking on them. External inputs will also be useful in Part II, which is where students 

will also be introduced to the difference block if they have not used it before.  

 

Exploration: The first section of Part I ensures that students understand how the 

length, width, and height variables will affect the cubes of sugar that they see. They will 

also have to demonstrate that they understand that one cube of sugar represents 1 unit3 

of volume. Thus, they can calculate the volume of an entire piece of sugar either by 

counting the number of individual cubes they see, or by multiplying the three 

dimensions together.  

 

Part II has six different problems. Encourage students to experiment in BlocksCAD to 

help them. The questions are discrete, so they can work out of order if they get stuck. 

The facilitator can also choose specific questions for students to work on and leave 

others out. Questions 5 and 6 in particular are most appropriate for 6th graders who are 

ready for fractional edge lengths. Answers and some suggested extensions for students 

who finish early are provided below:  

 

1) There are lots of possible solutions depending on which height students choose 

to use as the constant height. For example: 

 

Sugar Piece #1: length → 2, width → 6, height → 2 

Sugar Piece #2: length → 3, width → 4, height → 2 

Sugar Piece #3: length → 1, width → 12, height → 2 

 

If a student had length → 3, width → 4 in addition to length → 4, width → 3, challenge 

them to think about how those pieces of sugar compare to one another.  

https://www.saveur.com/history-sugar-cube#page-2


 

2) Students will have to use the volume formula to solve for the width of 2 units. You 

can ask students if they can always figure out the third dimension if they know 

the first two. What if they only know one? What has to be true about the other 

two? 

 

3) This question may best be answered by having students use BlocksCAD to 

record what happens to the volume of a piece if they double two of the 

dimensions. Note that rendering time can get long when the dimensions are too 

big, so have students keep their initial piece small. Students can be challenged to 

show symbolically why (2l) • (2w) • h = 4 • l • w • h = 4 • V.  

 

4) This question challenges students to think about why 8 and 27 are cubic 

numbers. They may need to use trial and error to realize that 9 and 16 are 

square numbers, but not cubic numbers because no selection of a number to use 

for each of the three dimensions will give them 9 or 16 total cubes. 

 

5) Students will practice unit conversion and volume calculations with fractional 

edge lengths. They should see that one BlocksCAD unit (the dimension of one of 

the little cubes of sugar) is 1/4in. long. This means that the sugar piece pictured 

is 5/4 in. x 5/4 in. x 1 in. long, giving it a volume of 1.56 inches2. 

 

6) Students should realize that if a block of sugar has three equal dimensions, its 

volume is the cube of the length of one of its sides. They may need to do some 

educated guessing to find that 1.53 = 3.375, which would mean that the sugar 

block should have sides that are 1.5 in., or 6 BlocksCAD units, long.  

 

Part III is a more challenging section that requires some creativity in BlocksCAD. The 

balance between freedom and facilitation will depend on time constraints and students’ 

proficiency with BlocksCAD. 

 

An example solution for the container is shown below. Creating the outer (black) box 

slightly bigger than the sugar piece itself isn’t too tricky, but translating and sizing the 

white block that gets subtracted is not as obvious. Some trial and error may be required 

to line it up right, and students may need help getting it to be bigger in the z direction 

than the black box so that the box does not have a top.  

 



 
 

Students can then translate the box so that it fits around whatever sugar piece they 

have defined with their variables. If they choose to tackle the challenge problem, they 

will find that halving the length, width, and height will bring the box to the correct 

location because the box is centered (this makes the difference block operation easier) 

when it is built and the sugar cubes are not (so that the sugar cubes line up with the grid 

lines).  

 

 
 

 

 

 



Reflection Questions and Activities 

  

1. Cubes can stack perfectly into bigger cubes. Which other shapes can do this? 

Which cannot be stacked well like this? How might we measure their volume?  

2. Students saw that cubic numbers like 8 and 27 are well-named because they can 

be the volume of perfect cubes. What would be some quartic numbers? Do these 

mean anything physically?  

3. Other BlocksCAD activities in the volume progression: Model Home, Witch’s 

Cauldron, and Ice Cream Machine.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Student Assessment and Performance Evaluation  

 Sugar Cubes 

Performance Evaluation: Student Handout Part I 

Part I 1 2 3 
Experimenting 
with sugar 
machine 

No attempt to use 
sugar machine and 
follow handout 

Distracted or 
unproductive work 
with sugar machine 

Follows handout 
instructions to explore 
sugar machine 

Connecting to 
volume 

No attempt to make 
the connection 
between the sugar 
machine and 
calculating volume 

Incomplete written 
or verbal description 
of how the sugar 
machine represents 
volume 

Explains how 
multiplying the 
dimensions produces 
the same volume as 
counting individual 
cubes 

           

Total = _____ / 6 

Assessment: Student Handout Part II  

Note: Full answer key is provided in the Lesson Plan 

Part III 1 2 3 

 No relevant work 
shown 

Incomplete or 
incorrect attempt  

Complete and correct 
solution 

Question #1    
Question #2    

Question #3    
Question #4    

Question #5    
Question #6    

 

Total = _____ / 18 



Optional/Extra Credit: Student Handout Part III 

Part III 1 2 3 
Building a box 
with variables 

No attempt to 
name or 
incorporate 
variables 

Names variables and 
attempts to use them 
in code 

Successfully writes 
dimension variables 
into code to create a 
customizable box size 

Translating 
the box with 
variables 

No attempt to 
name or 
incorporate 
variables 

Attempts to write 
formula to use 
variables and move 
box 

Successfully writes 
dimension variables 
into code to move box 
into correct location 

 

Total = _____ / 6 

 

 

 

 

 

 

 

 

 

 

 

 

 


