
Spark curiosity in your students.
Activities written by Dr. Raj Shah

Grades K–8



IGNITE! activities launch every unit of California Reveal 
Math K–8. Use these samples with your students and 
IGNITE! math engagement!

IGNITE! Activities help students:

Cultivate Curiosity — Mathematics is as much 
about asking questions as it is about finding 
solutions. Start wondering!

Accept the Challenge — Attitude is everything. 
Take on new challenges and see how far you can 
go. Don’t give up!

Engage Trial and Error — You can’t learn by 
watching. To make sense of math, you have to try 
things and see what happens.

Embrace “Struggle” — Learning new things is hard. 
Mistakes will happen. Allow yourself the freedom to 
make mistakes and learn from them.

Work Together — There is power in a community of 
learners working together to discover new things. 
Math doesn’t have to be done alone.

Just Play — Explore, discover, conjecture… 
Solving problems is fun!

“Let’s bring curiosity, 
wonder, and joy back 
into the classroom 
and make math 
irresistible for kids.” 

- Raj Shah, 	 
 Contributing Author



Name                                                                                                                                 

Broken Calculators

Part A: Your calculator can only add 2s and 5s.

1. How can you make numbers less than 100 with this 
calculator?

Part B: Your calculator can only add 3s and 7s.

2. What whole numbers less than 12 cannot be made with this 
calculator?

3. How can you make each of the whole numbers  
12 through 16 with this calculator?

4. What is the quickest way to make 30 with this 
calculator? Explain.

5. Is there a number greater than 11 that cannot be made with this 
calculator? Explain.
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Unit Opener

Student Edition, p. 98

Ignite
Broken Calculators
Students think about adding combinations of 2s and 5s or 3s and 7s 
in a unique way to obtain particular numbers.
Part A

Have students imagine they have a broken calculator. All it can do is 
add 2s and 5s. The calculator always starts at 0.

• What are some whole number sums less than 100 that you can 
make using this calculator?

• What do you notice about the sums that you can make on  
this calculator?

• How can you get the sum of 92 with this calculator?
• How can you get the sum of 75 with this calculator?
• Describe two different ways to get a sum of 10 with this 

calculator.
• Describe different ways to get a sum of 14 with this calculator.
• When adding 5 and 2, does the order in which you enter the 

numbers into a calculator matter? Explain.

Listen to students’ thinking about addition patterns.

• It is possible to make all even numbers because when adding 
two even numbers or adding two odd numbers, the sum will 
always be even. 

• It is possible to make all numbers with a 0 or 5 in the ones 
place because when adding 5s, the sum will always have a 0 or 
5 in the ones place. 

Have students think about sums that cannot be made with  
this calculator.

• What number sums less than 10 cannot be made using  
this calculator?

• What number sums greater than 10 cannot be made with this 
calculator? Explain.

Listen to students’ thinking about repeated reasoning.

• You can make all even numbers by adding 2s. 
• You can make all odd numbers greater than 5 by adding any 

number of 2s and only one 5. 
• The only whole numbers that cannot be made with this 

calculator are 1 and 3. 

Part B

Students extend addition patterns and reasoning used in Part A to 
explore possible sums with a calculator that can only add 3s and 7s.

210 Unit 3 • Flexibility to 100: Multiplication and Division
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Pattern Puzzles

Describe the patterns you see.

Puzzle A

Puzzle B

Step 1 Step 2 Step 3

Step 1 Step 2 Step 3

198 Unit 5 • Ignite!
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Ignite
Pattern Puzzles
Students discover patterns and use repeated addition or 
multiplication as a tool to solve more complex problems. You may 
want to revisit this Ignite! after Lesson 5-5. See below.
1. Direct students to Puzzle A. Allow them a few minutes to 

individually think about and write what they observe in the 
diagrams. Then have students share their observations with a 
partner. Challenge the partners to come up with one more thing 
that they notice.
• How many small blue squares do you think will be in Step 4 of 

this pattern? Explain.

Listen to students thinking about the pattern.
• Each step adds 4 squares to the previous step in the pattern. 
• Step 4 will have 4 more squares than Step 3 of the pattern.
• There will be 16 squares in Step 4. 

2. You may want to have students draw Step 4 of the pattern.
3. With their partner, have students estimate how many squares will 

be in Step 10. Record the estimates, organizing them from least to 
greatest. Then have students suggest which estimate(s) are 
closest to what they think is the actual number.
• How many small blue squares are in Step 10 of this pattern? 

Explain.
4. Record the explanations for future consideration when this activity 

is revisited after Lesson 5-5.
5. Direct students to Puzzle B. Have students write a problem based 

on this pattern and provide the answer.

Revisiting the Ignite! (after Lesson 5-5)
6. Refer students again to Puzzle A, reviewing some of the strategies 

used to find the number of blue squares in Step 4.
• What is an easier way to find the number of blue squares in 

Step 10?
• How would you describe a general way to find the number of 

blue squares in any step?
• In what step will there be 24 blue squares? Explain.
• In what step will there be 36 blue squares? Explain. 

Listen to students reasoning about efficient ways to think about 
the pattern.

• Each step of the patterns shows 4 equal groups of squares. 
• The number of squares in each group is the same as the  

step number.
• We can multiply the step number by 4 to find the number  

of squares in any step.

438 Unit 5 • Flexibility to 100: Multiply and Divide with 3, 4, 6, and 8 
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Name                                                                      Date                                 Period                                             

Which Pieces Are The Same Size?
For exercises 1–4, use the figure to answer the questions.

4 in.

4 in.

1. Without performing any calculations, which pieces do you think are the same 
size? 

2. What tools or strategies would be useful to help you compare the sizes of the 
shapes?

3. Can you find the sizes of all the shapes? Which pieces are the same size? 

4. What relationships do you notice between the heights, widths, and areas of the 
shapes?

Unit 5 • Solve Area, Surface Area, and Volume Problems 281
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Students may see that the two larger triangles are the same size, 
and the two smaller right triangles are the same size.

Students may suggest that the grid could help compare the 
sizes of the shapes.

Students can count the unit squares to determine the areas of 
the shapes. They may be surprised to discover various pairs of 
shapes that are the same size. 

Students may notice how pieces can be cut into smaller 
triangles and then assembled back to cover other shapes in the 
picture.

C
op

yr
ig

ht
 ©

 M
cG

ra
w

 H
ill

 

280_284_RVM_SE_C1_U05_FM_651179_125302.indd   281280_284_RVM_SE_C1_U05_FM_651179_125302.indd   281 25/09/23   7:02 PM25/09/23   7:02 PMStudent Edition, p. 281

Unit Opener

Ignite!
Purpose Spark students’ curiosity and engage them in productive 
struggle.

Which Pieces Are The Same Size?
Students can work in pairs or groups of three to work on the  
Ignite! questions.

ETPETP
 Support Productive Struggle

• Not including the grid, how many different shapes to you see?
• Which shapes have the same dimensions?
• How could you compare the sizes of the different shapes? 

ETPETP
 Facilitate Meaningful Discourse

As student-groups work through the activity, ask other students to 
think about how they would compare the figures and their sizes. 
Focus on students’ rationales for each shape.

• How did you determine that these two shapes are the same size?

564 Unit 5 • Solve Area, Surface Area, and Volume Problems
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Which Would You Choose?
At a carnival, you can purchase one ticket to place in one of the three buckets 
described for a chance to win ride tokens. Each ticket costs $5.

Blue Bucket

•    1 _ 2    of all tickets win 10 tokens

•    1 _ 2    of all tickets win 0 tokens

Green Bucket

•    1 _ 3    of all tickets win 3 tokens

•    1 _ 3    of all tickets win 7 tokens

•    1 _ 3    of all tickets win 5 tokens

Orange Bucket

•    1 _ 10    of all tickets win 50 tokens

•    9 _ 10    of all tickets win 0 tokens

1. Which bucket would you choose? Explain your reasoning.

2. Imagine you have $100 to spend on tickets. Does this change how you play?

Unit 2 • Understanding the World Around Us Through Statistics 49
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Students should understand that they can buy 20 tickets. 
Students may suggest that 20 tickets in the blue bucket would 
win 100 tokens. Students may also argue that the orange bucket 
is not a good choice because it has the least chance of winning.

Students may suggest that they will always win some tokens if 
they choose the green bucket. They may also argue that the 
orange bucket has the most desirable prize and the least chance 
of winning.
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Ignite!
Purpose Spark students’ curiosity and engage them in productive 
struggle.

Which Would You Choose?
Students can work in pairs or groups of three to work on the  
Ignite! questions.

ETPETP
 Support Productive Struggle

• What information would you need to make a decision about which 
bucket you should choose?

• Think about methods you could use to evaluate the options. 
Which option is best for you?

• What are some reasons why you think it might be better to put 
your ticket in one bucket over another?

ETPETP
 Facilitate Meaningful Discourse

As student-groups share their ideas about which bucket to choose, 
guide students to form connections among how they could evaluate 
the different outcomes to determine the bucket in which they would 
place their ticket. 

• Why might you choose one bucket over another?
• How could your choice affect your winnings?

Unit Opener

114 Unit 2 • Understanding the World Around Us Through Statistics
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California Reveal Math K–8 
Contributing Author

Dr. Raj Shah has always had an affinity 
for math. Powered by his love of math, he 
earned a Ph.D. in Physics in 1999, which led 
to a career in R&D at Intel. In 2008, he left 
his job and founded Math Plus Academy, 
an after-school STEM enrichment program 
for students ages 5–14. His mission is 
to introduce students and adults to the 
wonders of mathematics. Dr. Shah also 
contributes his time to Math Teacher Circles, 
the Julia Robinson Math Festival, and is 
a founding member of The Global Math 
Project. He believes that everyone can enjoy 
math, develop strong number sense, and 
become a perseverant problem solver.
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Reveal a World of Possibilities

Learn more about California Reveal Math—a new, 
research-based program built to the California 
Common Core Standards for Mathematics and 
the 2023 California Mathematics Framework!

mhecalifornia.com
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rade 4

Grade 4
Volume 1

Student Edition Volum
e 1

Glacier Point is in California’s Yosemite National Park. 
Park rangers in Yosemite have many responsibilities. 
They protect the park’s animals and plants, keep the 
waters clean, and care for the land itself. The rangers also 
teach visitors about the park’s history, wildlife, and 
geology. Rangers keep track of their own observations 
and questions from visitors.

Talk About It!
How might a park ranger use math as they record and 
share observations?

 Explore Through STEM

mheducation.com/prek-12

Student Edition Volum
e 1

G
rade 3

Castle Mountains National Monument is in eastern 
California in the Mojave Desert. The mountains formed 
through natural processes. It took millions of years.  
The erosion of volcanic rock shaped the jagged peaks. 
Geologists can learn about Earth’s history by studying the 
peaks and the rock layers. Scientists and visitors hope to 
protect and enjoy the mountains for many more years.

Talk About It!
How do geologists use math to study rock formations?

 Explore Through STEM

Grade 3    
Volume 1

mheducation.com/prek-12

Student Edition Volum
e 1

C
ourse 3

Course 3   
Volume 1

Griffith Observatory is one of the most well-known 
buildings in Los Angeles. The observatory looks out over 
the city from the top of Mount Hollywood. The dome-
shaped design provides a public observatory and 
planetarium. Visitors can observe the night sky through 
telescopes and admire the stars, sun, moon, and other 
planets on a miniature scale.

Talk About It!
How might the architect have used math to design  
the observatory?

 Explore Through STEM

mheducation.com/prek-12
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Desert tortoises live in the Mojave Desert. Animal 
researchers in Joshua Tree National Park study the 
animals. They have learned that the tortoises are smart. 
Water is hard to find in the desert. The tortoises 
remember where water collects in their area. They  
return to those places when it rains. They also dig holes 
to catch water. Foods like cactus, grass, and wildflowers 
provide water, too.

Talk About It!
How might an animal researcher use math to study 
desert tortoises?

 Explore Through STEM

Grade 2    
Volume 1

mheducation.com/prek-12
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Course 2    
Volume 1

Light rail systems are used in cities with high population 
density such as the trolleys in San Francisco. These 
systems move people from one location to another on a 
fixed track that is not impacted by traffic. Powered by 
electricity, these systems reduce environmental impact.

Talk About It!
How might an urban planner use math to design a light 
rail system?

 Explore Through STEM

Student Edition Volum
e 1
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This is an island fox. Island foxes live only on some of  
the Channel Islands in southern California. Animal 
researchers have learned about island foxes. Island foxes 
are smaller than other types of fox. Most are the size of a 
house cat. They eat mice, insects, and fruit. Island foxes 
“talk” to other animals by barking and growling. They can 
run very fast and can climb trees! They look for food 
during the day and sometimes at night, too. 

Talk About It!
How might animal researchers use math as they learn 
about island foxes?

 Explore Through STEM

Grade 1    
Volume 1
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The Redwood Sky Walk in California’s Redwood National 
Park is an amazing way to experience nature and wildlife 
from 100 feet above the ground! The sky walk is made of 
a network of suspended bridges that cross through tree 
canopies for a quarter of a mile. It was built using low-
impact techniques to protect the trees.

Talk About It!
How might a nature conservationist use math to  
protect nature?

 Explore Through STEM

Course 1    
Volume 1

mheducation.com/prek-12

Grade K    
Volume 1

Student Edition Volum
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G
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This diver is in a forest underwater. The forest is made  
of kelp. Kelp is the biggest kind of seaweed. It can grow 
300 feet each year! Kelp provides food and a safe place 
for many ocean animals. Marine biologists study 
California’s kelp forests. The scientists watch how the 
kelp changes over time.

Talk About It!
How could marine biologists use math as they study  
kelp forests?

 Explore Through STEM

mheducation.com/prek-12
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Grade 5
Volume 1

 Explore Through STEM
Wapama Falls in Yosemite National Park has five 
footbridges that cross in front of the waterfalls. The 
bridges allow hikers to view the falls up close. They  
also allow the hikers a way to cross the falls and continue 
along the trail. The bridges were designed and built to 
provide safe passage through tricky terrain. Construction 
managers had to pay careful attention to every part of  
the process.

Talk About It!
How might a construction manager use math to build  
and maintain a safe footbridge?

mheducation.com/prek-12


