
 

Teacher Notes 
Grade 6 Module 3: Make a Mobile 

Goals for the Module 

Mathematics  Computational Thinking (CT) Spatial Reasoning 
Solve real world and 
mathematical problems 
involving surface area and 
volume of 3D shapes. 

Apply the formulas V = l•w•h to 
solve real world problems.  

Represent 3D shapes using nets 
made up of rectangles and 
triangles and use the nets to find 
the surface area of these shapes. 

Break complex problems into simpler 
ones by making parts of a mobile and 
putting them together 
(decomposition). 

Test and refine composed shapes 
(debugging). 

Write step-by-step instructions so that 
another person can reproduce your 
design (creating algorithms). 

Rotate a shape mentally to 
decide if the result will be 
the same or different. 

Imagine 3D shapes folded 
from 2D shapes.  

Visualize 3D shapes from 
different views and 
representations.  

Materials 

From your classroom From MPACT Documents 

• Rulers with cm markings  
• Pencils  
• Digital devices to access 

tinkercad.com  
• Regular 8.5"×11" printer paper (can 

be scrap paper) 
• Crayons, markers, colored pencils, 

or paint  
• Small objects to hang from mobile 
• Upcycled materials for decorating 

mobile objects (e.g., wrapping paper, 
newspaper, magazine clippings, 
maps, yarn, buttons) 

• 3D printer 
• Grid paper  
• String  
• Bamboo 

sticks  
• Cardstock  
• Masking tape  
• Washi tape 

• Student Handout: 
Make a Mobile 

• Presentation Slides: 
Make a Mobile 

• Design Process Poster 
• Questions for Mentors 
• Tinkercad Cheat Sheet  
• Shortcut Keys 

Timing 
• Times given below are for phases of design (such as prototyping) and you can break those into 

separate lessons for what works best for you.  
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Choices in the Module  
You have choices to make with this module.  

Students will design a mobile for another class. They will work in small groups, but each group member 
should make at least one object. Students will choose which objects to put on the final mobile they give to 
the other class. There will be extra pieces that each team can use to build their own mobile too.  

Student handout files are provided as PDFs. You may choose to print them or have students view them 
digitally. In either case, students will need to do their work on other paper. Ideally, they will have a 
notebook or binder for math.  

Teacher presentation slides are provided as a PowerPoint file, which can also be used with other 
presentation apps such as Google Slides. 
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Introduction 20 min 

Goals 
Understand the Design/Making process and the requirements for 
the mobile. 

Materials 
• Presentation Slides: Make a Mobile 
• Design Process Poster 

 
 
 
 
 
 

Introduce the module 10 min 
Introduce the unit to students using the presentation slides with introductory text and 
examples of mobiles to provide context. 

Ask students to restate what they understand their task to be in this module. Accept all 
answers and questions.  

• Note: “mobile” may evoke cellular phones or vehicle (i.e., móvil in Spanish).  
• Tell students that one kind of mobile is moving art.  

Ask students if they know of other mobile art. Some examples:  

• Windchimes 
• Sun catchers / dream catchers 
• Himmelis (Step-by-step instructions for how to make a himmeli) 

 

Explain the design process 10 min 
Remind students that the module is organized around the design process and that they are 
the designers. Tell them that many STEM workers, such as engineers, use a similar design 
process in their work. 

Explain the design process for their project:  

• Collect ideas—learn about mobiles and how to make them and create a poll for the 
other class to take.  

• Make and remake prototypes—use grid paper to make a quick sketch and 3D 
model that you can discard easily to try again. 

• Design on paper and computer—design shapes with nets on paper and using a 
CAD (computer-assisted design) program called TinkercadTM for 3D printing. 

• Make the real thing—assemble a mobile from 3D-printed and other materials.  
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Explain that designing requires iteration—the process of going back and fixing or changing 
your first and second and third tries.  

Tell students: We will iterate as much as possible, but we all have to work efficiently to 
make that happen. 
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Collect Ideas  70 min 

Goals 
Understand and create a requirements list for a mobile. 

Brainstorm ideas for designing a mobile. 

Mathematics 
Learn about 3D solids and their attributes. 

Spatial Reasoning 
Visualize 3D shapes from different views and representations.  

Materials  
• Presentation Slides: Make a Mobile 
• Resources for mobiles: 

o Mobile Making Crafts for Kids 
o History of mobiles: Mobile and kinetic art—a history 

Introduction 15 min 
Provide time for students to read and learn about mobiles by having them look over the 
websites (above) and the presentation slides. 

Engage students in thinking about careers that use 3D printing.  

This activity sets students up to think about a design for a mobile they will make and give 
to another class. 

 

Discuss and list requirements 20 min 
Lead a discussion including:  

• What do we know so far about the requirements? 
• What is a right rectangular prism? Where have you seen it in real life? 
• Explain, but no need to go deep: Prisms have two congruent polygons connected 

by other shapes. When the polygons are rectangles, and the other shapes are at a 
right angle to them, the shape is called a right rectangular prism. 

• Ask students if they can identify objects in their daily lives that are geometric 
shapes provided in the table. 

Have students discuss in small groups:  

• What are some of the basic requirements needed for the mobile (e.g., parts of a 
mobile, right rectangular prisms, other kinds of 3D shapes)?  

• What factors will contribute to the print time?  

Q1. Students can add to the list their own requirements such as colors of shapes or number 
of objects to hang.  
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OPTIONAL: Poll another class 25 min 
Q2. Discuss what students would like to know from another class that can be answered by 

statistical questions (e.g., What are the class’s most popular colors?). Have students 
create a poll with their final list of questions and give it to the other class. They can 
use the sample poll provided in Additional Materials at the end of the Student 
Handout as a template.  

Q3. Share the other class’s poll responses with your students. Ask about the most and least 
popular choices for each question and discuss the entire range of data. Then have each 
group add to its requirements list, based on their interpretation of the data, or you can 
decide on the new requirements as a whole class. 

If needed, provide a table or grid paper so students can organize and represent the data.  

 

 

Ask your mentor 10 min 
Students will write to their mentor to ask questions about the making process. See mentor 
guidance in the MPACT Quick Start section of the Unit Guide.  

For this mentor interaction, suggest students ask questions related to collecting ideas. They 
can use Questions for Mentors or ask their own questions. Communications are monitored 
for appropriateness. 

Set your expectations with students about what conversations with mentors should be (i.e., 
what is and what is not acceptable). 

• Stay on topic.  
• Be polite (of course).  

The mentors may give students more ideas for their requirements lists. You may have to 
come back to this, once mentors reply.  
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Make and Re-make Prototypes 55 min 

Goals 
Make prototypes by sketching nets for 3D shapes. 

Mathematics 
Create nets for right rectangular prisms and other solids. 

Computational Thinking (CT) 
Recognize 3D shapes are made of multiple faces 
(decomposition). 

Spatial Reasoning 
Visualize 2D shapes folded into 3D shapes. 

Materials  
• Grid paper  

Make a prototype 30 min 
Remind students to look at their requirements list for the shapes they will be designing. 
Students should make at least two prototype sketches:  

• one net for a rectangular prism. 
• one net for another 3D solid of their choice from the table on page 2 of the Student 

Handout. 

This prototyping is to help students develop their spatial reasoning skills by sketching nets 
and folding them both mentally and physically. You can choose to have each student make 
two sketches (one right rectangular prism and one other 3D solid) or have each group 
member make one sketch as long as both types of shapes are drawn.  

Explain that a sketch is a quick drawing that is only accurate enough to give the idea of 
what you want to do. Students should make their best guess on dimensions by visualizing 
folding the pieces, without thinking about specific measurements. 

To help students sketch nets, consider sharing the Illuminations resource from NCTM 
(https://www.nctm.org/Classroom-Resources/Illuminations/Interactives/Geometric-
Solids/). Instructions: 

• Choose a shape.  
• Click solid and then net to see how a net is folded into a 3D shape.  

Q1a–d. Students sketch, cut, and fold nets for a right rectangular prism and another 
geometric shape. Remind them of different nets they explored for a cube in Module 2, 
and which ones did not make a cube. Students should revise and iterate as needed. 

Circulate to support students as they make their prototypes: 
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Ask: 

• How many rectangle faces does a right rectangular prism have? 
• How can you arrange and rearrange rectangles to make a net for a 

right rectangular prism? 
• What 2D shapes make up the net for the other 3D shape you chose? 

Sample nets:  

 

Reflect and celebrate 10 min 
Optional. Skip if short on time.  

Students report on successes and challenges. Make it a celebration! 

The goal of this sharing is not to evaluate their designs but to find ways to iterate and 
refine and to share what they have learned with the classroom community. 

Encourage positive norms: It’s important to have ideas that do not work out. They can lead 
to good ideas for the next prototype. 

Ask: 

• What was successful?  
• How did you handle challenges?  
• What improvements would you make? 

Refer back to the requirements list as something that must be frequently refined. Ask if 
there are any requirements that should be added or removed.  

Ask about math, CT, and spatial reasoning they have used. This metacognition is important 
to learning. 

• How do the individual faces of a net combine to make a 3D shape? 
• How were the nets for your right rectangular prism and your other shape similar? 

How were they different? 

If time, students can revise their designs (another day).  

 

Ask your mentor 10 min 
Students will write to their mentor in the online forum (https://mpact3d.terc.edu) to ask 
questions about prototyping. They can use Questions for Mentors or ask their own 
questions. Communications are monitored for appropriateness.  

Remind students of your expectations about what conversations with mentors should be 
(i.e., what is and what is not acceptable).  

• Stay on topic.  
• Be polite (of course).  
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Design the Mobile: Design on paper 65 min 

Goals 
Create an accurate drawing on paper to prepare for 
designing in Tinkercad. 

Mathematics  
Create nets for 3D solids.  

Measure lengths in centimeters (cm).  

Calculate surface area using nets.  

Computational Thinking (CT) 
Use nets to efficiently find the total surface area of a 
3D shape (decomposition). 

Spatial Reasoning 
Visualize 2D shapes folded into 3D shapes. 

Materials  
• Grid paper 
• Rulers with cm markings 
• Cardstock 

Making nets  30 min 
Students are expected to draw designs on paper with specific measurements by 
thinking about the relationship between 3D shapes and their nets.  

Q1. Have students add the requirements for the volume and dimensions of their 
rectangular prisms to their requirements lists. 

Since the volume requirement is fixed as 36 cm3, students can determine the length, 
width and height of their rectangular prisms by considering factors of 36 cm3.  

Possible measurements:  

1 cm • 1 cm • 36 cm 1 cm • 2 cm • 18 cm 1 cm • 3 cm • 12 cm 

1 cm • 4 cm • 9 cm 1 cm • 6 cm • 6 cm 2 cm • 2 cm • 9 cm 

2 cm • 3 cm • 6 cm 3 cm • 3 cm • 4 cm  

Q2. Make sure students use the grid paper to accurately reflect the measurements they 
chose for each of their rectangular prisms in Q1. The right rectangular prisms may 
be somewhat flat (or tall, depending on how students orient them).  
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Students should also draw an accurate net for their other 3D shape. The nets they draw 
are patterns for their real mobile shapes. The measurements should be accurate enough 
so that when the net is folded, the shape is made fairly precisely.  

Exploring surface area 35 min 
Q3. Students think about surface area qualitatively. They will calculate the actual 

surface area in a later activity to check their guesses here.  
Ask how they figured out the order of the surface area of the three right 
rectangular prism nets.  

Possible student responses: 

All three nets have the same surface area because they have the same volume.  

Challenge students by asking if water bottles holding the same volume 
of water of in fluid ounces will have the same surface area, if one of the 
bottles is a cylinder with a smooth surface and the other has a 
curvy/bumpy surface. 
I guessed the order by comparing how much space is left on the paper after 
drawing and cutting out a net.  

Q4. Ask students what they learned from the photo about why surface area matters in 
print time.  

Answer: the surface requires more filament so that it doesn’t collapse, 
therefore the more complex the surface shape is, the more filament is needed.  

Q5. Students can decompose rectangles in different ways. They could: 

• find the area of each rectangle and add up the areas.  
• combine some rectangles to get the area of a large rectangle, and then add the 

areas of the remaining smaller rectangles.  
• realize that each polygon on the net corresponds with exactly one face on the 

3D shape.  

Answer: 22 square units 

Circulate to support students: 

Ask students to: 

• think about how they can use what they know about area to find 
the area of the entire net. 

• compare their guess with what they made when cutting and 
folding the net.  

• reflect on whether they made correct or incorrect predictions.  

Explain to students that they are developing spatial reasoning. 

Q6. Adding tabs to the net will help students glue edges together to create a 3D shape 
from the net.  

Q7. From Q3–4, students learn that a shape with the least surface area will take the 
least time to print, given the same volume.  
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• Now they use the surface areas they calculated for each rectangular prism, to 
determine which shape to 3D print.  

Q8. Optional activity.  

• For a right rectangular pyramid or right triangular prism, students need to 
know how to find the area of a triangle.  

o If students have already learned, remind them of how to find the area.  
o If students haven’t learned yet, pause and discuss how to find the area. 

Help them recognize that the area of a triangle is half the area of a 
rectangle that has the same length and the height by decomposing the 
rectangle into triangles.  
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Design the Mobile: Design on the Computer 95 min 

Goals 
Make a CAD model for 3D printing using Tinkercad. 

Mathematics  
Convert cm to mm. 

Computational Thinking (CT) 
Break shapes down into their closest 3D components that 
are available in Tinkercad (decomposition).  

Write step-by-step instructions to create a complex 3D shape 
in Tinkercad (creating algorithms).  

Identify and correct errors in instructions (debugging). 

Spatial Reasoning 
Visualize 3D shapes from different views.  

Materials  
• Drawings from previous lessons 
• Digital devices to access tinkercad.com  
• Tinkercad Cheat Sheet  
• Shortcut Keys 
• Questions for Mentors 

Creating an Algorithm for Your Teacher Using Tinkercad 30 min 
Q1. Students are tasked with making a 3D shape in Tinkercad that is comprised of two 

shapes and at least one hole, grouped together. 

Students spend about 5-10 minutes making the shape.  

As they make the shape, they should write down explicit steps for you to create a CAD 
file for the same shape. 

The goal is to learn to create and refine algorithms, which requires clear and precise 
communication.  

Explain that an algorithm is a series of steps any person or computer can follow to get 
the same result. Suggest making more specific instructions without telling them what 
the instructions should be. 

Select a group with somewhat imprecise instructions for the next Q. 

Q2. Ask students to read you their instructions one by one while you follow them on 
Tinkercad on a shared display.  

Follow their instructions precisely.  
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When there is room for divergence (i.e., something isn’t well specified), make an 
absurd choice. For example, if they say, “make it bigger,” make a very large shape. 
Students may protest you are not following the instructions. Ask other groups to 
decide.  

This is an opportunity for students to see why precision is important. 

Q3. Give students and opportunity to revise their algorithms to make their instructions 
more precise.  

Design on the Computer 30 min 
Q4. Students design in Tinkercad their right rectangular prism that will be 3D printed.  

Remind them that their 3D printed shape must have a volume of 36 cm3 and that 
no two dimensions of their right rectangular prism should be the same.  

Q5. Students will need to create a hole or a hoop for attaching the rectangular prism to 
the mobile. This can be done by either adding a donut shape or making a hole in 
the prism. 

Sample answers: 

Attaching an extra shape to make a loop will increase both volume and surface 
area.  

Making a hole in a shape will decrease volume, but will increase surface area.  

Circulate to support students as they design: 

• Tinkercad does not always use mathematical names for its shapes, 
but sometimes it does. 

• A “box” is a cube when it is first placed, but it can be made into a 
rectangular prism if you extend a side.  

• Remind students that the measurements are in mm in Tinkercad.  
• Ensure that students are changing the view in Tinkercad in order 

to see their work from multiple angles and in 3 dimensions. 
• If students make a composite shape, make sure that they group the 

shapes and check if the shapes are really touching one another. 
• Discuss how adding a shape or making a hole changes the volume 

and surface area.  

Q6. Optional: Allow students to make any changes they like to their right rectangular 
prism, as long as they don’t increase its surface area. 

 

Reflect and Celebrate 20 min 
Students report on successes and challenges. Make it a celebration! 

Encourage positive norms for discussion. 

Ask: 

• What do you like about designing with Tinkercad? 
• What was successful about designing with Tinkercad?  
• What challenges did you have with Tinkercad?  
• Any strategies that worked well? 
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Ask about math, CT, and spatial reasoning they have used. This metacognition is 
important to learning.  

• How did Tinkercad measurements compare with what you did on paper? (mm 
vs. cm). Did you convert measurements? 

• Did you estimate or measure precisely and why? 
• Did you combine shapes in your design? 
• Did you imagine rotating an object, then do it? 

If time, students can revise their designs (another day). 

Ask your mentor  15 min 
Students will write to their mentor in the online forum (https://mpact3d.terc.edu) to ask 
questions about designing. They can use Questions for Mentors or ask their own 
questions. Communications are monitored for appropriateness.  

Remind students of your expectations about what conversations with mentors should 
be (i.e., what is and what is not acceptable).  

• Stay on topic.  
• Be polite (of course). 
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Make the Real Thing 210 min 

Goals 
Put together all the parts to make a mobile. 

Mathematics  
Solve real world and mathematical problems involving 
surface area and volume of 3D shapes. 

Computational Thinking (CT) 
Break down a complex problem into simpler ones by 
making parts of a mobile and putting them together 
(decomposition). 

Test and refine how to balance a mobile (debugging). 

Spatial Reasoning 
Rotate a 3D shape mentally to determine where each 
face is located relative to each other. 

Materials 
• Digital devices to access tinkercad.com 
• 3D Printer 
• Presentation Slides: Make a Mobile (how to balance a mobile) 
• Cardstock 
• Bamboo sticks 
• String 
• Small objects to hang from mobile 
• Masking tape 
• Markers 
• Upcycled materials for decorating mobile objects (e.g., wrapping paper, newspaper, magazine 

clippings, maps, yarn, buttons)  

Getting Ready to 3D print 20 min 
Q1. To ensure that designs print properly, the students and their partners should check to 

make sure: 

• They have named their Tinkercad design. 
• The volume of their design is equal to 36 cubic cm. 
• They have properly placed their right rectangular prism on the workplane. 
• Their design has a loop for hanging. 
• The rectangular prism’s parts fit together without gaps. 

Q2. Have students make any necessary revisions to their designs. 
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Import students’ files into the printer software to check how long they will each take to 
print. This will allow you to set a schedule for printing. Leave extra time in the print 
schedule to accommodate printing errors and mishaps.  

If there is time, print a file to check if they will print properly and come out as students 
expected. 

Using the 3D printer software 15 min 
Q3. Demonstrate the process of importing a CAD file to the print software. 

Start printing one of the rectangular prisms. The objects should each print in 30 min or 
less. 

Students may make models that cannot be printed, or the printer could mess up. Show 
students what happened and have them correct their Tinkercad model or troubleshoot 
the 3D printer. 

 

While you wait, get creative! 80 min 
These activities promote student creativity by using their nets as patterns for making 
additional objects for their mobiles. 

Q4–6. Students now make and decorate their cardstock 3D shapes, using the nets they 
drew with tabs as patterns. They can color them with markers, glue on decorations, or 
cover the cardstock with decorative paper.  

Encourage students to make or find other objects for their mobile, keeping in mind that the 
mobile needs to be balanced. 

 

 

After you print: Build the mobile 40 min 
Q7-8. Help students assemble the mobile they are making for the other class. They should 

use the requirements list to help them decide which objects to choose. You can ask 
each group to contribute one object or fewer objects can be used. 

Use presentations slides to provide instructions on how to balance the mobile.  

Students should mentally and physically move the shapes along the arms, checking and re-
checking until the mobile is balanced.  

Q9. Have groups assemble and balance their own mobiles with their remaining objects. 

 

Brain Teaser 20 min 
Q10. The Brain Teaser engages the students in using more sophisticated computational 

thinking and spatial reasoning.  

Answers:  

There are six possible combinations of dimensions to create a right rectangular 
prism with a volume of 24 cm3 (1 cm • 1 cm • 24 cm, 1cm • 2 cm • 12 cm,  
1 cm • 3 cm • 8 cm, 1 cm • 4 cm • 6 cm, 2 cm • 2 cm • 6 cm, 2 cm • 3 cm • 4 cm) 

Some kids might consider 2 cm • 2 cm • 6 cm different from 2 cm • 6 cm • 2 cm, as the 
measurement refers to different dimensions. If you think of designing a box to hold 
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something, they may be considered as different shapes. However, they are the same shape 
under rotation and have the same volume. 

Q11.  

Answer 

:  

Reflect and Celebrate 10 min 
Students’ final reflections. Make it a celebration! 

Ask: 

• What do you like about making a mobile? 
• What was successful?  
• What challenges did you have?  
• Any strategies that worked well? 

Ask about math, CT, and spatial reasoning they have used. This metacognition is important 
to learning. 

• How can nets can be used to find the surface area of a 3D shape?  
• How did you come up with an algorithm, or ordered steps (First….Then…), for 

creating a 3D shape with a hole? 
• How can nets help you visualize a 3D shape? 

If time, students can revise their designs (another day). 

 

Ask your mentor 15 min 
Students will write to their mentor in the online forum (https://mpact3d.terc.edu) to 
summarize their mobile and describe how they would improve their design if they had 
time. For this final communication with mentors, suggest that students also ask any 
remaining questions they have about the making process. They can use Questions for 
Mentors or ask their own questions. Communications are monitored for appropriateness.  

Remind students of your expectations about what conversations with mentors should be 
(i.e., what is and what is not acceptable).  

• Stay on topic.  
• Be polite (of course). 
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Additional Materials  

Goals 
Present mobiles to the whole class. 

Explore mathematics. 

Mathematics 
Find the volume of a right rectangular prism with 
fractional side lengths.  

Computational Thinking (CT) 
Break down 3D shapes into simpler parts to solve 
problems efficiently (decomposition). 

Spatial Reasoning 
Visualize hidden sides of 3D solids.  

Materials 
• Student made mobiles 
• Scrap paper 
• Examples of 3D shapes 

Class Poll your custom-made mobile   20 min 
Support students to prepare for getting a poll from the other class.  

Make sure they bring questions and examples of solids for the poll.  

Q1. Make sure the list of colors matches the colors you have available.  
 

Present the Mobiles to the other class 50 min 
Have each group of students present their mobile for 5 minutes.  

Wrap up by asking: 

• What did you find exciting about their mobiles? 
• What ideas would you suggest to them to improve their design? 

 

Optional Mathematics Exploration: Fractional Side Lengths 30 min 
Students gain more practice finding the volume of different 3D shapes with fractional 
side lengths. The students' spatial reasoning skills are strengthened by physically and 
mentally rotating the solid shapes,  

Q1.  

Answer: Volume: 10 cubic inches, SA: 34 square inches. 
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Q2.  

Answer: Volume: 5 cubic inches, SA: 19 square inches. 

One way to find the volume is to find the half the volume of Q1. Another way is 
to find the half the length of the original shape, which is 2 ½ in, and multiply it 
to 2 in × 1 in. For SA, some students might think that SA area would also be 
reduced by half, ignoring that there are two faces that stay the same. Help 
students recognize which faces are reduced half and which faces are intact 
under cutting.  

Q3.  

Answer: Volume: 2 ½ cubic inches, SA: 11 ½ square inches.  

One way to find the volume is to find ¼ of the volume of the original shape, 
10/4 cubic inch. Another way is to find the side length after the cut, ¼ of 5 
inches and multiply it by 1 in and 2 in. 

Q4.  

Answer: Volume: 1 ¼ cubic inches. It is the half of the volume in Q3, SA: 7 ¾ 
square inches.  

Practice with right rectangular prisms 15 min 
Q5.  

Answer: a. 1/27 cubic cm; b. 3 cubic cm; c. 5/2 cubic cm 

For c, encourage students to think of different ways to find the volume. One way is 
calculating the volume of a rectangular prism, 2 cm by 1 ½ cm by 1 cm, and taking out 
the volume of the 1 cubic cm cube. Another way is considering that the shape is made 
of three small rectangular prims and adding their volumes: two copies of 2 cm by ½ cm 
by 1 cm and a 1 cubic cm cube.  

 

 


