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Teachers’ and Parents’ Roles in the At-Home
Modules
At-Home modules are designed for students to use for learning at home, with parents or
caregivers in roles that they are able to take on. They are designed so that students can
independently do a project that involves making, using materials that they can easily find at
home, along with provided materials. Through the physical experience of making, students
will engage in mathematical thinking and spatial reasoning.
Teachers should
•
•
•
•
•
•

Set the stage for students to lead
Ensure access to the materials needed (provided by MPACT).
Respond to students’ questions along the way.
Lead group discussions, if possible, about the design/making process AND the
mathematics and spatial reasoning they are learning through the making.
Collect students’ written work from the math and spatial reasoning activities.
Celebrate students’ successes and help them reflect on their challenges.

Parents or caregivers need to only
•
•

support their children by praising their efforts and persistence.
ensure that their children go through each activity in a module.

Parents are not expected to know the answers to the mathematical problems in advance.
What is important is that parents show curiosity about learning mathematics. They can ask
open-ended questions such as “What do you think?”, “How did you do that?”, “How do you
know?” A note for parents or caregivers is included with the modules.
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What is Making?
Making is “using your hands, heart, and mind to create or improve things”1 with low-tech
and high-tech materials.
Making activities provide opportunities for creative work through open-ended activities for
students. By leveraging student interest and prior experience, making activities can engage
students deeply and enhance equitable and collaborative participation in mathematics,
spatial reasoning, and computational thinking.

Here are some examples of everyday materials for making:

Cardboard

1

Tape

Origami or scratch
paper

The Learning Channel
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MPACT Design and Making Cycle
The activities in each module are organized by phases in our cycle of making and design
thinking. It is a way of organizing design work and taking into account the needs of users.
Iteration is emphasized throughout.

MPACT At–Home modules infused with:
Mathematics
Spatial Reasoning
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How to use the materials while teaching remotely
•
•
•
•

•

Download PDFs and upload to your LMS or direct students to the website.
Ask students to do the activities, with parental involvement if possible.
Make sure students do the Math and Spatial Reasoning portions of the module, in
addition to design/making.
When meeting with the students to debrief the activity:
o Go over the math activities so students can share aloud what they did.
o Use the Reflect and Celebrate routine to encourage the students to showcase
their work and share what they have learned and how they learned it.
We assume you are some kind video-conferencing app and that students will have
cameras on their devices.
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Modules
Making a Kite
Students create a kite by folding papers and
explore the idea of line symmetry and angles.

Shape Maker
Students create geometric shapes by
drawing and cutting and make interesting
target shapes using cardboard.

Making a Hanging Mobile
Students create a mobile using the idea of
net with cardboard, string, and stick.

Making a Toy with Wheels

Students create a toy and wheels using the
idea of circle with cardboard.
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Make a Kite
Materials
8–10 ft string or yarn,
8 in × 11.5 in paper (can
be scrap paper)
Tape
Scissors
Content
Mathematics
• Identify line of
symmetry as a line
across a figure such
that the figure can
be folded along the
line into matching
parts
• Draw and identify
angles
Spatial Reasoning
• Fold paper to make
a kite symmetric.

Introduction:
Parents and students have notes to read.
Gather materials.
Set up:
1. Check if the listed materials are available to students. If not,
suggest alternatives.
During the online activity:
Students collect materials from around the house.
Make a kite.
Set up:
1. Ask students to tell stories about when they have flown a
kite, if they have.
2. Show some kite images that you found with a search
engine.
3. Have students sketch a kite on paper to show online with
their camera.
4. Tell them this kite is different because it does not have any
sticks or arms in it. It is simply made from folded paper, like
origami.
5. Tell them to watch the video first, then use the slide show to
follow along and make their kite.
During the online activity:
Students actually make the kite with help from a video and
slide show.
Debrief:
1. Have them show the designs on their kites.
2. Ask them to point out some angles on their kites. Having
examples is better than a definition at this point. Be sure to
demonstrate by running your fingers along the lines that
define the angle, and the space that is opened up between
them.
Fly your kite.
Set up:
1. Give students advice.
• A somewhat windy day is best (not too windy, but some
wind).

6

Have a friend hold the kite upright and high. You hold the
string. Have them run behind you then let go of the kite,
lifting it up. You do not need to run very far.
• You need to guide the kite into the air. It takes some
practice. Don’t give up.
During the online activity:
Students go outside and fly their kite. Then they imagine
what they could change to improve the kite.
Debrief:
1. Ask students how it went when they flew their kites.
2. Ask the questions under “Improve Your Design” on the
webpage/PDF.
•

Measure kite angles.
Set up:
1. Remind students of the angles they found on their folded
kite.
2. Go over what a 90 degree angle is.
• Have students hold up a piece of paper to the camera.
• Run their fingers along the sides of the right angle in the
corner of a piece of paper.
• Explain that the angle is the way the sides “open up” from
the center.
3. If they know about analog clocks, explain:
• The clock hands are like the sides of an angle. When they
are at a 90 degree angle, it could be 3 o’clock. What
other time could it be? (9 o’clock)
• Ask students to name some times that have angles less than
90 on the clock; greater than 90. (There are two angles
formed by each configuration of the hands. They have to
explain which they are looking at. (2 o’clock, the angle
with 1 in it)
During the online activity:
Students figure out kite angles made from folding.
Debrief:
1. Check the answers to 1–3 on the webpage.
2. Ask about the bonus question. Ask how they estimated or
decided. (e.g., I held up a right angle and it looked like 3
of the angles would fit into it, so I said the angle could be
30 degrees.)
Measure angles precisely.
Set up:
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1. Remind students of an angle they estimated as less than 90
degrees.
2. Tell them they will make “angle wedges” to measure many
angles precisely.
3. Encourage them that, even though it is a lot of folding, they
will have a set of wedges they can use and reuse when
they are done.
During the online activity:
Students create a circle out of a paper and cut circles to
make angle wedges with help from a slide show.
Debrief:
1. Have them hold up the correct angle wedge to the camera
as you name some measures.
Measure angles with wedges.
Set up:
1. Explain drawing angle conventions:
• The dots represent points.
• There are points marked at the end of the line segments
that are sides of the angle and a point marked where they
meet.
• The little round mark shows you which angle formed by line
segments to measure.
2. If students are using the webpage or PDF not printed only,
have them place wedges together to make different angles,
trace the angles on paper, and label them with their
measures.
During the online activity:
Students use the angle wedges they made to measure
various angles.
Debrief:
1. Ask students how they got their answers (Tell them just
using the answer key doesn’t count as an explanation.)
2. Briefly discuss what students have done and learned in this
unit. Celebrate their successes!
3. Ask: Imagine becoming a toy designer in the future. What
toys will you design? What materials will you use? How will
you use the math you just learned?
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Shape Maker
Time: 1-2 hours
Materials
8 in × 11.5 in paper (can
be scrap paper)
Thin cardboard such a
cereal box, cardstock, or
even heavy paper.
Glue
Scissors
Colored pencils,
markers, or crayons (5
different colors)
Content
Mathematics
• Understand
attributes
belonging to a
category of 2D
belongs to all
subcategories
Classify 2D
figures in a
hierarchy based
on properties
Spatial Reasoning
• Imagine how
different pieces to
fit together to
make a target
shape
• Imagine how a
shape looks when
flipped or rotated
•

Introduction
Students and parents have notes to read.
Students create geometric shapes by drawing and cutting and make
interesting target shapes using cardboard.
Gather materials.
Set up:
1. Check if the listed materials are available to students. If not,
suggest alternatives.
During the online activity:
Students collect materials from around the house.
Make the shapes.
Set up:
1. Check briefly what students know about 2D geometric
shapes. Explain that they will learn more about them in this
module.
2. Tell them to use the slide show to follow along and make
shapes on paper and cardboard.
During the online activity:
Students create a template on paper by following
instructions from a video for folding and drawing. Then, they
use the drawing to cut out shapes from cardboard.
Debrief:
1. Check if they have all the shapes. You can hold them up one
by one to the screen and have them do it with you.
Identify the shapes.
Set up:
1. Make sure students have the shapes they made ready to
answer the questions.
2. Check if they have rulers. If not, suggest using a string to
compare side lengths.
During the online activity:
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Students learn about the attributes of geometric shapes they
create.
Debrief:
1. Check students’ understanding of parallel sides and angles
and their definitions.
2. Ask them to hold up shapes they found as answers and to
explain how they know.
Types of quadrilaterals
Set up:
1. Make sure students have colored markers, pencils or
crayons available with them. If not, suggest other methods,
such as using letters or icons for different colors.
2. Tell students that some shapes will have more than one
label. Hold up a rectangle and go through which attributes it
has and so which labels it should have. Advise students to
read through each definition to see if the shape they are
holding fits one or more of the definitions.
During the online activity:
Students learn about how to sort and classify quadrilaterals.
Debrief:
1. Discuss what they found interesting or surprising. For
example, that squares are a kind of rectangle might be a
surprise to students.
2. Have students share mathematical statements about the
shapes. (e.g., A square is also a rectangle.) Reinforce the
norm that it’s okay to be wrong. If a student does make an
incorrect statement, ask:
• What shape can you use to show this statement is not
true? (counterexample)
• What is the smallest change they could make to make
the statement true?
More fun with shapes
Set up:
1. Make sure students use their cardboard shapes to create the
target shape.
2. If time, encourage students to make new target shapes for
their classmates to recreate.
During the online activity:
Using cardboard shapes, students make puzzles and new
shapes.
Debrief:
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1. Discuss strategies students used to figure out how to make
the target shape.
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Making a Hanging Mobile
Materials
8–10 ft string or yarn
A straight stick about 10–
15 inch long
(or use wire, dowels,
tree branches, bamboo
sick)
Cereal box or cardstock
or thick paper
Small objects found in
your house to hang on
mobile
Scrap paper
Tape
Scissors
Glue
Optional: graph paper

Content
• Mathematics
• Using nets to
make 3D shapes
from 2D shapes
• Surface area of
3D shapes

Introduction
Parents and students read and discuss this page. Make sure
students know the parts of a mobile.
Gather materials.
Set up:
1. Check if the listed materials are available to students. If not,
suggest alternatives.
During the online activity:
Students collect materials from around the house.
Plan and design.
Set up:
1. Ask students if they have seen a mobile.
2. Have them explain what it is like or make a sketch and hold
it up to the screen, with parts labeled.
During the online activity:
Students draw two versions of their mobile, based on what
they find out from their “client” and the design
requirements.
Debrief:
1. Ask two students to explain their design:
• the parts of a mobile
• what shapes and objects they chose
• how it meets the requirements

Fold a net into a cube.
Set up:
Spatial Reasoning
1. Ask students about cubes they have seen around the house
• Balancing objects
or neighborhood, and to bring one to class if they can.
with sticks and
2. Explain what faces and edges you are using on your own
string
cube.
• Relationships
3.
Have them touch each part on their own cubes.
between parts of a
During the online activity:
net when folded
Students learn the parts of a cube (faces, edges) and
and flat
choose one of three ways to make a net that folds into a
cube with help from a slide show. They fold their next and
explain why it works.
Debrief:
1. Ask students:
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•
•

Can you make different nets that can also be folded into
a cube? Sketch one.
How do you know it will work? They can tear it out and
fold it up to check.

Make a net of another shape.
Set up:
1. Have students look at the shapes (diagrams and photos of
real objects)
2. They can choose which shape to make a net of.
3. Check to see if students have regular paper, tape, and/or
graph paper. As with the net of a cube, this will influence
how they make their net.
4. To get them started, ask them about one shape they know
has to be in their net.
During the online activity:
Students choose a shape to make a net and fold it up to
test it.
Debrief:
1. Have students hold up shapes they have folded that
worked and that did not.
2. Have students who made nets of different shapes explain
how they did it.
3. Have students sketch two more nets, based on what they
saw.
Make the 3D shapes.
Set up:
1. Remind students of the design requirements.
2. Tell them they can decorate using a variety of methods.
Markers are one way; have them brainstorm others using
materials they have.
During the online activity:
Students use their nets to make the real 3D shapes they will
use on their mobile using thicker material and decorations.
Debrief:
1. Ask some students to show the shapes they made and name
them.
2. Ask them how they made the net.
Put together the mobile.
Set up:
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1. Make sure students have gathered materials they can use.
Arms can be anything from sticks they find outside to rolled
up paper that is stiff enough.
2. Show your own mobile and explain how you used the steps
to put it together.
During the online activity:
Students put together the arms, strings, and objects to make
the mobile. They give the mobile to their clients to test.
Debrief:
1. Ask students what was easy and what was challenging in
putting together the mobile.
2. Ask students how long their arms needed to be and why.
Try spatial reasoning with nets.
Set up:
1. Tell students to try to visualize the net folding up in their
mind.
2. Have them choose one face (with one design) and imagine
how the other faces are arranged in relationship to it. Ask
themselves: Which other faces can I see? Not see?
3. Suggest that they make the net to check.
During the online activity:
Students compare nets with drawings of 3D cubes to decide
which nets can make those cubes.
Debrief:
1. Students can check their answers with the Answer button.
2. Ask students what strategies they used to find the answers.
3. If time, ask them to make their own puzzle with nets.
Learn about surface area.
Set up:
1. Ask students to touch every surface of one of the cubes they
made. Ask them what surface area could mean.
2. Remind students to make a sketch of the shape’s net.
3. Ask students to try to write a numeric expression for the
surface area of the shape they will use.
During the online activity:
Students read the definition of surface area and use it to
calculate the surface area of a rectangular prism.
Debrief:
1. Have one or two students show the numeric expression they
wrote for surface area of the shape on the web page.
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2. Show the same shape labeled with L, W, and H, and see if
students can write a formula for the surface area of any
rectangular prism.
3. Ask them what math they learned during this unit.
Congratulate them on their learning.
Additional resources
Students can play games for nets of cubes and solve spatial
reasoning puzzles.
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Making a Toy with Wheels
Lessons: 3-5
Materials:
Drinking straws
pushpin,
string,
Thick cardboard such as
from shipping boxes
Thin cardboard such as
from cereal boxes
Scissors
Pencil
Markers or crayons
(optional)
Content:
Mathematics
• Know the formula
for the
circumference of
a circle and use it
to solve problems
Spatial Reasoning
• Imagine how to
create a 3D
shape out of 2D
shapes

Overview
Students and parents have notes to read.
Students create a toy with wheels using circles and parts made
of cardboard.
Gather materials.
Set up:
1. Check if the listed materials are available to students. If
not, suggest alternatives.
During the online activity:
Students collect materials from around the house.
Design your toy.
Set up:
1. Ask students for their ideas about moving toys.
2. Show the image of a toy with wheels and introduce the
names of parts from the online version.
During the online activity:
Students collect ideas to brainstorm what to design for
their toys and check requirements for their toy
design to meet. They then sketch their initial ideas
about a toy on paper.
Debrief:
1. Have students hold their sketches up to the screen.
2. Discuss what was included in all or some of sketches.
(e.g., measurements, parts of toy, materials to use)
3. Give students time to modify their sketches.
Practice making circles.
Set up:
1. Make sure that students have the listed materials ready.
2. Ask: what is a circle? What are its parts? (Show radius,
diameter, circumference if they do not know.)
During the online activity:
Students learn about how to draw circles by following
instructions from the slide show.
Debrief:
1. Discuss how radius or circumference appears in each
method.
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Make the toy.
Set up:
1. Make sure that student have the listed materials ready.
2. Go briefly over the overview in Slide 3.
During the online activity:
Students draw and cut out parts of their toy from
cardboard by following instructions from the slide show.
They make the body and axles and put them together
with the wheels.
Debrief:
1. Have students share their toy.
2. Discuss what math they used to make their toy (e.g.
measurements, radius, circles).
3. Discuss what was successful and what was challenging.
Test the toy.
Set up:
1. Have students think about questions to talk to a child to
test their toy.
During the online activity:
Students play with the toy to test whether it meets the
requirements and how it works.
Debrief:
1. Discuss what they found from talking to a child.
2. Discuss ways to improve their design and different toys
they want to design.
Design wheels in Tinkercad. (Optional)
Set up:
1. Check if students will have access to Tinkercad at home.
They need constant Internet access as they design. If
not, skip this activity.
During the online activity:
Students design wheels using Tinkercad by following
instructions from the slide show.
Debrief:
1. Discuss what was successful and challenging in
designing wheels using Tinkercad.
Math about circles
Set up:
1. Check student understanding about circles. (What it is;
what are the parts?)
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2. Remind them of how they made circles in a previous
activity
During the online activity:
Students make three circles with different sizes and
explore radius and diameter and their relationship using
the circles they made.
Debrief:
1. Ask students:
• How did you figure out the relationship between
radius and diameter?
• Why do you think that the relationship holds true for
any circle?
More math about circles
Set up:
1. Discuss what circumference means.
During the online activity:
Students measure the circumference of the circles using
a string and ruler and explore its relationship to
diameter and the irrational number Pi.
Debrief:
1. Ask students:
• How did you figure out the relationship between
diameter and circumference?
• Why do you think that the relationship holds true for
any circle?
2. Talk about what students find interesting about the
number Pi. (e.g., from what they can see, the decimal
digits do not repeat)
Practice and connect.
Set up:
1. Show what a full rotation looks like using a toy wheel.
2. Brainstorm how to figure out a distance a toy rolls with
one full rotation.
During the online activity:
Students apply the idea of radius and circumference of
a circle to solve problems.
Debrief:
1. Ask students:
• How did you figure out the distance for one full
rotation?
• How did you use the radius to figure out answers?
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•

Can you figure out a formula for the distance if you
know a radius of a wheel and the number of
rotations?

Teaching & Learning Strategies
Focus on the process not the product
•
•
•
•

“It’s okay that you don’t know a solution right away.”
“Test and see what happens if…”
“When things don’t work, try a different way.”
“Refocus. Remember the process.”

Focus on what students know instead of what they don’t know
•

“What do you know about….?”

Give or invite constructive feedback
•
•
•
•

Praise: “I like …” (something innovative or exciting, what worked well)
Suggestions: “I think that _____ did not work well; perhaps you could change/improve
…”
Offer alternative ideas (suggestions but not solutions).
Invite students to reflect on and give constructive feedback.

Look for, support, and draw attention to students’ learning
•
•

Highlight concepts as they appear in the unit (e.g., volume, mental rotation).
Support students to:
o
o
o
o

Use measurement tools as needed (e.g., rulers to measure the print bed).
Measure and identify angles in appropriate units — degrees.
Convert between mm and cm (using the idea that 10mm = 1cm).
Rotate the “same” object in real life.

Support spatial reasoning
•
•

Encourage students to imagine or look at a shape from different views.
Use both words and hand gestures to describe shapes or actions on shapes.

Encourage debugging: to find and fix errors
•

Ask: “What’s not working?”
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Ask: “How do you fix something that isn't working?”

•

Meeting Standards
Each module addresses mathematics standards as well as spatial reasoning and socioemotional learning. These are integral to students’ designing and making.

Mathematics
Mathematical Content
Module
Making a kite

Shape Maker

Geometry
4.G.3
Measurement
4.MD.5
Geometry
5.G.3 & 4

•

•
•
•

Making a
hanging mobile
Making a toy
with wheels

Geometry
6.G.4
Geometry
7.G.4

•
•

Mathematical content
Identify line of symmetry as a line across a figure
such that the figure can be folded along the line
into matching parts
Draw and identify angles
Understand attributes belonging to a category of
2D belongs to all subcategories
Classify 2D figures in a hierarchy based on
properties
Represent 3D figures using nets made up of
rectangles and triangles
Know the formula for the circumference of a circle
and use it to solve problems

Mathematics Practices
•
•
•
•
•
•

Use the correct level of precision for the situation
Continually ask, “Does this make sense?”
Attend to units and the meaning of quantities
Make mathematical arguments, listen to others, ask good questions
Apply math to everyday and societal problems
See complicated objects as composed of simpler objects
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Spatial Reasoning
What is spatial reasoning? Imagine rolling it lengthwise into a tall cylinder and taping it
together. To imagine this new shape, you will need spatial reasoning. Spatial reasoning
involves:
Imagining, seeing, and drawing in space
Reflecting 2D shape mentally
Drawing and making symmetric objects, visualizing and mentally transforming objects,
from 2D to 3D, or vice versa
We present students with problems and activities that develop spatial reasoning based on
research studies.
•
•
•

Module
Making a kite

•
•
•

Shape Maker

•

Making a hanging mobile
Making a toy with wheels

•
•
•

Spatial reasoning
Fold paper to make a kite symmetric.
Making a symmetric design on the kite.
Imagine how holes appear after they fold a paper, cut
holes, and unfold the paper.
Imagine how different pieces to fit together to make a
target shape
Imagine how a shape looks when flipped or rotated
Imagine how a net forms a 3D shape
Imagine how to create a 3D shape out of 2D shapes

Social and Emotional Learning
“Social and emotional learning (SEL) is the process through which children and adults
understand and manage emotions, set and achieve positive goals, feel and show empathy for
others, establish and maintain positive relationships, and make responsible decisions.”2
MPACT students gain empathy for others as they learn about the users for their designs and
imagine what to design and make based on users’ needs and desires. They set goals when
they decide what they want to make and achieve those goals by following the steps in the
model that MPACT provides. They make decisions based on real-world constraints; for
example, the slow speed of 3D printing.

2

CASEL https://casel.org/what-is-sel/
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Materials
Each module requires only low-tech materials found around the house. See notes for each
module on the previous pages.
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Pages for Caregivers

Dear Caregiver,
Thank you for all that you are doing this year to help your children learn. Enclosed is a
weblink to a module for learning math and spatial reasoning. Your child may work from the
website (phone-friendly) or may download a PDF (recommended if Internet is not always
stable). Materials from around the house are needed. If you don’t have some of them, your
child’s teacher will help them brainstorm substitutes. There should not be need to buy
anything new.
You can choose your level of involvement in working with your child on this module. You may
need to simply be in the room while your child is at work and offer occasion help, say with
cutting cardboard. Or you may be able to take ask your child questions such as “why do you
think so?” or “What else could be it?” when they respond to questions. The short correct
answers are available with a click, but it is good to check whether the child knows why an
answer is correct are not. And keep in mind: Mistakes are OK. They are how we learn.
Have fun making a toy, a kite, a mobile, or a puzzle with your child. They will learn some
math along the way. You may too!
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