
 

 

Teacher Notes 
Grade 4 Module 3: Make a Stamp 

Goals for the module  

Mathematics  Computational Thinking (CT) Spatial Reasoning 
Draw and identify lines of 
symmetry for 2D figures. 

Recognize and draw symmetric 
2D figures. 

How to measure the three 
dimensions of 3D figures. 

Solve problems involving linear 
measurement. 

Break down a complex shape into 
simpler parts (decomposition). 

Write step-by-step instructions that 
others can follow to create the same 
shape (creating algorithms).  

Identify lines of 
symmetry. 

Visualize symmetry: 
Complete designs when 
lines of symmetry are 
given.  

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) 

• Markers 
• 3D printer 
• Grid paper 
• Sandpaper 
• Stamp ink 

pads 

• Student Handout: Make a Stamp 
• Presentation Slides: Make a 

Stamp 
• Design Process Poster 
• Questions for Mentors 
• TinkercadTM Cheat Sheet 
• Shortcut Keys 
• 3D Printing Guide 

Timing 
Times given throughout are approximate for each phase of design/making. You can decide how to 
separate these into lessons. 

Choices in the Module 
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. 

Understand what their overall task is for the module. 

Materials 
• Presentation Slides: Make a Stamp 

 

Introduce the Module 10 min 
Introduce the module to students using the presentation slides and the introductory text. 

Tell students the word “stamp” has different meanings. Ask what the stamp in this module 
will be like. What is it used for? 

Sample answers: 

The stamp is used to print on paper. 

It is flat with a part sticking up, which will be printed. 

Ask students to restate what they understand their task is. 

Sample answers: 

We will make stamps. 

I will be a stamp designer. 

 

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

Elicit from students what they are to be doing in each stage. Explain what’s specific for 
this project.  

• Collect ideas—talk to the person who will get the stamp. Learn about stamps. 
• Make and remake prototypes—make a quick sketch or 3D model made with 

materials that you can discard easily and to try to make again. 
• Design on paper and computer—use a CAD (computer-assisted design) program 

called Tinkercad.TM 
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• Make the real thing—make the final stamp from 3D-printed and found materials. 
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. 

 



 

MPACT TERC 2021 G4 Module 3 Teacher Notes  4 

Collect Ideas 50 min 

Goals 
Understand design requirements.  

Mathematics 
Understand what a symmetric shape is. 

Spatial Reasoning 
Decide if a design is symmetric or not (looks the 
same backward), by visualizing it reflected over 
a line of symmetry. 

Materials 
• 3D bookmark, from Module 1 or that 

you make in advance 
• Stamp inkpad 
• Questions for Mentors 

 

Before the lesson  
Get one of the bookmarks students made in Module 1 to turn into a stamp. Make sure they 
are OK with this. Alternatively, make your own stamp with the name Kai. The stamp 
should have a raised design and be lightly sanded to best take the ink. 

You may want to look at online for tips on how to 3D print stamps (e.g., 
https://all3dp.com/2/3d-print-your-own-stamps/) before you teach the rest of the unit, 
although the process described may be more complex than this module requires. 

 

Understanding Kai’s stamp and design requirements 10 min 
 Q1. Hold up a stamp so students can see the raised design. Ask them to predict whether 

the name will look the same when stamped onto paper. 

Sample answers: 

Yes, because the letters go onto the paper. 
No, because the “K” and “a” will come out backward. 

OR, Using the photo in the student materials, ask: 
Does Kai's name appear the same on the paper as it does on the bookmark? 

Answer: No (it’s backward). 

 Q2. How are the stamp and the print related? 

 Possible answers include: 
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The letters appear backwards on the stamp. 

“i” looks the same on both, but not “K” or “a.” 

Go over the requirements. Check student understanding of each requirement. Explain what 
“raised” means, if needed.  

Size requirement (e.g., It has to fit into the printer. It cannot be any larger than 50 
mm long, 30 mm wide, and 5 mm high for reasonable printing time.) 

Design requirements (e.g., the picture or letters must be raised and look the same 
on the stamp and on paper) 

Students will add requirements as they learn more later. 

Interview a classmate 10 min 
 Q3. Students choose a classmate to make a stamp for and interview them to find out their 

interests. 

Remind students to take notes that will be useful to them in the next steps of making a 
stamp. 

 

 

Brain teaser 10 min 
 Q4. Students are expected to recognize that the left and right side of a picture on a stamp 

will appear reversed when it’s printed on paper. Therefore, only the shapes that are 
symmetric will appear the same on both the stamp and on paper. 

Circulate and discuss: 
• Which are like the word Kai on the stamp? 
• Which are not? 
• How are they different? 
Answer: Only the star picture will show the same shape both the stamp and the paper. 
All others will appear reversed. 

 
 Q5. Possible answer: 

I can use a mirror to see how the reflection of the stamp looks. 
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 Q6. Students draw a vertical line on their shape that divides it exactly in half. They then 
fold the paper along the line to see if the two sides match up.  

Possible answers: 

Yes, the two sides match up perfectly. The print will be the same shape as the 
stamp. 

No, the two sides don’t match up. The print will be backward from the stamp. 

 Q7. This method, finding lines of symmetry in the design, is an alternative to the folding 
mentioned above. 

• Students can also find another line of symmetry and check by folding horizontally. 
• Some students might think that a diagonal line is also a line of symmetry for one or 

more of the designs. Have them check by folding along a diagonal line. Discuss 
what they notice. 

Go over the definitions for line of symmetry and symmetric by trying to apply them to all 
the shapes in Q4. 

Mathematics Exploration 10 min 
 Q8. Answer: 

Rectangle Parallelogram Butterfly Airplane 

   
 

 
 Q9. Answer:  

All shapes except the parallelogram can have the same shape on stamp and print, 
because they have line(s) of symmetries. The parallelogram is not symmetric. 
When printed on paper, it will appear reversed (tilted in the opposite direction 
compared to the parallelogram on the stamp).  

 

Ask your mentor 10 min 
Students will write to their mentor in the online forum (https://mpact3d.terc.edu) 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 60 min 

Goals 
Sketch and revise prototypes for the stamp. 

Mathematics 
Draw symmetric designs using a line of symmetry. 

Spatial reasoning 
Seeing multiple lines of symmetry in the same design. 

Materials 
• Rulers with cm markings 
• Scrap paper 
• Questions for Mentors 

 

Make three prototype designs 30 min 
Q1.  

Answer:  

If the design has a line of symmetry, it will look the same on a stamp and the 
paper—not backwards. The stamp needs to have a symmetric design. 

Q2. Circulate to support students as they sketch their prototypes: 
• Ask how the line of symmetry can help them make the right kind of design for 

their stamp. 
• Ask how they can tell if their design is symmetric. 
• Remind students they are making sketches—they don’t have to be perfect. 

Have students point out any parts that are supposed to fit exactly onto each 
other, though they may not in the sketch. 

• Reinforce the vocabulary “symmetric” and “line of symmetry” as properties of 
a design that look the same on the stamp and its print. 

 Q3. Have students look at the design requirements they wrote about what the user would 
like and make sure each prototype meets the requirements. 

 Q4– Q5. Students choose the picture or letter(s) from their prototypes they want to use to 
make a stamp for their classmate. If they are not sure their classmate will like it, they 
should change their prototype. 

 

Reflect and celebrate 10 min 
Students report on successes and challenges. Make it a celebration! 
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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? 
• How did you choose the prototype to use for your stamp? 

• Ask about math they have used so far. This metacognition is important to learning. 
For example: 
• How did you use symmetry to design your prototypes? 

Homework: Students may revise their prototype. They can use what they learned from their 
own prototype failures or from what their classmates shared. 

Ask your Mentor 20 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 Stamp: Design on Paper 40 min 

Goals 
Design the stamp on paper with measurements and precision. 

Mathematics 
Draw symmetric designs accurately using a line of symmetry and 
tools such as a ruler. 

Measure and draw dimensions of a rectangle. 

Computational Thinking (CT) 
Recognize that a symmetric shape is comprised of identical halves 
(decomposition). 

Spatial reasoning 
Imagine the other half of a symmetric drawing. 

Materials 
• Rulers with cm and mm markings 
• 1 cm by 1 cm grid paper 

 

Design on Paper 25 min 
 Q1. Students use the design requirement about size, a ruler, and grid paper to accurately 

draw the design for the stamp. The rectangle they draw for the design to fit inside 
should meet the requirement for length and width. 

Circulate to support students as they design: 
• Elicit strategies such as: 

I made sure the left and right sides (or the top and bottom parts) look exactly the 
same. 
I tried to fold the paper as I drew to make the left and the right sides (or the top and 
the bottom parts) match. 
I drew a line of symmetry and then measured so matching parts were the same 
distance away from the line. 

• You may need to help students discover a measuring strategy. You can have 
them practice by using the ruler (or grid paper squares) on another symmetric 
design such as the butterfly. 

Have students check their own and each other’s work. As they do this, ask them to compare 
their strategies for deciding if a design is symmetric. 
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Mathematics Exploration 15 min 
 Q2. Students engage in more complex math and spatial reasoning activities by completing 

partial shapes using the line of symmetry as a guide. This is preparation for thinking 
about geometric transformations in later grades. 

Ask students what strategies they used to complete the shapes. 
Possible responses:  

I folded the paper on the line and drew the shape.  

I used a Mira and traced over the shape behind it. 

I counted the grid spaces to find locations where parts of the other half should 
appear. 

Answer: 
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Design the Stamp: Design on the Computer 75 min 

Goals  
Create a 3D stamp design using Tinkercad. 

Mathematics 
Consider three dimensions of a shape, in order to meet constraints 
in the design. 

Convert between cm and mm. 

Computational Thinking (CT) 
Follow step-by-step instructions for creating a design in 
Tinkercad (algorithmic thinking). 

Design a stamp made of a base and a symmetric design 
(decomposition). 

Revise a design to meet requirements and Tinkercad restraints (debugging). 

Spatial reasoning 
Write and interpret instructions referring to spatial placement. 

Envision the component pieces of the stamp as a whole. 

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

 

Design on the Computer 50 min 
 Q1. Make the Tinkercad Cheat Sheet and Shortcut Keys handouts available to students. 

Circulate to support students as they design: 
• Remind students that measurements in Tinkercad are in mm.  
• Encourage students to group the base and the picture to make the pieces print 

more efficiently. 
• Remind students to pay attention to the measurements of the base to make 

sure they meet the requirements. 
• Before they print, prompt students to test to make sure the shapes that appear 

on top actually fit within the base shape. 
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Reflect and celebrate 10 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? 
• What strategies worked well? 

Ask about math, CT, and spatial reasoning they have used so far. 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 decompose your design into parts? 
• Did you imagine the separate parts of your design as a whole and then group them 

together? 
If time allows, students can revise their designs. 

 

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  155 min 

Goals  
Make a finished stamp to give to a classmate. 

Mathematics 
Measure lengths in cm and mm. 

Find multiple lines of symmetry in a shape. 

Draw a symmetric shape using a ruler and a line of 
symmetry, and other tools. 

Computational Thinking (CT) 
Write step-by-step instructions to create a complex 
3D shape in Tinkercad (algorithmic thinking). 

Check and revise designs to make sure they meet 
requirements and will print properly (debugging). 

Spatial Thinking 
Envision the pieces of the stamp as a whole. 

Consider multiple lines of symmetry of geometric shapes and familiar shapes such as letters. 

Generate images that are mirror images of an original. 

Materials 
• Digital devices to access tinkercad.com 
• Making kit 
• 3D printer 
• Questions for Mentors 

Before the lesson  
Import most of the 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 smaller 
versions of some stamps to check if they will print properly and come out as students 
expected. 

 

Partner check on Tinkercad 15 min 
 Q1. Students choose the Tinkercad design they will 3D print to make their final stamp. 

 Q2. Have students check each other’s designs with an eye to whether they meet 
requirements AND will print well. 

 Q3. Have students revise their designs as needed based on the partner check. 

 



 

MPACT TERC 2021 G4 Module 3 Teacher Notes  14 

3D printing  
 Q4. Help students print their 3D stamp designs. 

• Demonstrate the process of importing a CAD file to the print software. 
• Start printing one of the toy parts. 
• 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. 

 

Creating an Algorithm for your Teacher 30 min 
 Q5. Students are given a diagram of a 3D shape to make in Tinkercad. 

Students spend about 10 minutes making the Stars Love Donuts shape in Tinkercad. 

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

• Suggest making more specific instructions without telling them what the 
instructions should be. 

• Select a group with somewhat imprecise instructions for the next Q. 
Example algorithm: 

Step 1) Drag a star to the workplane. 

Step 2) Drag a star to the workplane to the right of and right next to the first star. 

Step 3) Drag a heart to the workplane to the right of and right next to the second 
star. 

Step 4) Drag a donut to the workplane to the right of and right next to the heart. 

Step 5) Drag a donut to the workplane to the right of and right next to the first 
donut. 

 Q6. Ask students to read you their instructions one by one while you follow them on 
Tinkercad on a shared display.  

• Follow the instructions precisely. 
• 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. 

 Q7. Students and you should work together to debug the algorithm as needed 

 

 

Mathematics Exploration 15min 
 Q8–9. Students further develop spatial reasoning by finding the lines of symmetry for 

different shapes. If students have difficulties in finding lines of symmetry, have them 
cut the shape out of paper and try folding it. 

 Q8. 

Answer:  
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Trapezoid Equilateral 
triangle 

Regular hexagon Square 

    
 Q9. 

Answer: 

 

Finish your stamp 20 min 
 Q10–11. Students lightly sand the surface of their stamp and try it out to determine if it 

works as expected. 

 Q12. Students give the finished stamp to their classmate. 

 

Reflect and celebrate 10 min 
Students’ final reflections. 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 has been learned with the classroom community. 

Ask: 

• What did you like about making your stamp? 
• What was successful? 
• What challenges did you have? 
• What strategies worked well? 

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

• How did you calculate the surface area of your modified game pieces? 
• Did you imagine rotating a 3D object, then do it? 
• How did you use scale factor to create and explore smaller or larger versions of an 

original object without changing its shape? 
If time, students can revise their designs (another day). 

 

Ask your mentor  15 min 
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Students will write to their mentors in the online forum (https://mpact3d.terc.edu) to tell 
their mentors about their finished stamp and any further changes or modifications they 
would consider making if there is 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).  

 

Mathematics Exploration 50 min 
 Q13. Students make a symmetric design “from scratch.” They can make more intricate and 

colored designs than they did for their stamp. This can be challenging.  

Circulate and discuss: 
• Encourage students to sketch their entire design first. 
• Make sure students draw a line of symmetry. 
• As students draw a shape or make a mark on one side of the line, ask them 

where it appears on the other side of the line. 
• Suggest students use a ruler to measure distances from a line. This prepares 

them in advance for studying reflections in 8th grade. 
• Have students continue to fold along the line of symmetry to check if their 

design is symmetric. 
• If students still have problems, have them draw the entire half design on one 

slide of the paper, fold the paper, hold it up to the light, and mark where the 
mirror image goes. 

 Q14. (Optional) Each of these designs was made using a stamp. Draw what the design on 
the stamp must look like. 

 Answer: 

    

 Q15.  

Possible responses: 

I used a mirror to see how the shape is reflected in the mirror and drew it. 

I checked if a shape is symmetric and for the symmetric ones I drew the same shape 
for the design on stamp. 

 

 
 


