
California Math & YOU:  
Problem-Based Learning in Action
Problem-Based Learning (PBL) is central to the California Mathematics Framework, emphasizing real-world 
problem-solving, reasoning, and student-driven inquiry. California Math & YOU fully supports this approach 
with research-backed features that foster deep mathematical understanding and critical thinking.

How California Math & YOU Supports PBL
Big Ideas Framework: Every chapter begins with a Big Idea, helping 
students connect key mathematical concepts to real-world applications 
and interdisciplinary topics. This structure ensures students build flexible 
problem-solving skills by recognizing patterns and relationships across 
different contexts .

Investigate & Inquiry-Driven Lessons: 
Lessons start with an Investigate 
activity, encouraging students to 
explore mathematical concepts 
through guided inquiry. This fosters a 
sense of curiosity and perseverance 
as students engage in discovery-based 
learning .

Name 

Investigate

Simplest Simplest 
FormForm

8.18.1
Learning Target: Learning Target: Write fractions in simplest form.
Self-Assessment

I can do it
with help.2I don’t 

understand yet.
I can do it 

on my own.3 I can teach 
someone.41
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Look Back Complete the fraction shown by the model.

Look Ahead Complete the fractions that are equivalent to the fraction above.

 Which fraction above has the fewest equal parts? Why is it helpful to

use that fraction instead of    
36
—
72

   in a math problem?

—
72

—
2

   

—
6

   

—
4

   

—
8

   

Numbers and Operations—Fractions preparing for 5.NF.A.1 Add and subtract fractions with 
unlike denominators (including mixed numbers) by replacing given fractions with equivalent fractions in 
such a way as to produce an equivalent sum or difference of fractions with like denominators.
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Connections to Real Life & Data: Real-world 
applications are embedded through Connect 
to Real Life problems and Interpreting Data 
tasks, helping students analyze, model, and 
interpret real situations using mathematics .12 Chapter 1

1.2

Interpreting DataInterpreting Data

 34.  WATER CONSERVATION  WATER USE The graph shows how water is used in an average home  
in a recent year. Describe how to solve for x. Then solve for x.

Home Water Use

Toilets
8x%

Showers
(7x − 2)%

Faucets
(7x − 2)%

Clothes
Washer

(5x + 1)%

Leaks
(5x − 1)%

Other
(x + 1)%

Baths
x%

Dishwasher
(x − 2)%

  Add the water usage for each part of the circle graph and set it equal to 100%. Then solve for x; x = 3.

Environmental Principle 1
•  Discuss how water is essential to human life and the functioning of an average home.
? “If less water was available, how might the water usage in an average home change?” Sample answer: Students 

may mention that the average home might take shorter showers to conserve water.

Data Talk
•  Why is a circle graph the best way to display this data?
? “Without solving for x first, explain which category uses the most water and how you know.” The family uses the 

most water through toilets. That is the largest sector of the graph.
? “Where do you think drinking water is accounted for in the data?” Sample answer: included in the “faucets” 

category

Talk About Careers
•  “Ecologists often educate people on water conservation. A leaky toilet can waste about 6,000 gallons of water 

per month!”
?  “What are some ways you can help conserve water?”
    Consider having students create posters on ways to conserve water and then hang them around your school.

India’s Notes
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California Math & YOU provides the tools, structure, and 
engaging real-world experiences to help students thrive in 

a problem-based learning environment.

Performance Tasks for 
Authentic Application: 
Each chapter culminates in 
a Performance Task where 
students apply their learning 
to solve complex, real-world 
problems. These tasks promote 
higher-order thinking and 
mirror the kinds of challenges 
they will encounter in college 
and careers .

PERFORMANCE TASK

376 Chapter 7  Data Analysis and Displays

Applications of robots include 

manufacturing, cleaning, computing, 

entertainment, transportation, and 

space exploration. The table shows 

how the industrial robot industry 

has changed in recent years.  

1942
The Three Laws of Robotics

Science fiction writer Isaac 
Asimov writes three rules to 

govern robotic behavior  in his 
short story, “Runaround.” 

350 BC
The Flying Pigeon

Archytas, a Greek 
mathematician, creates  
a flying wooden pigeon  

powered by steam.

1921
The Word “Robot”

The word “Robot” is first used in 
Karel Capek’s play, “R.U.R.,” or 
“Rossum’s Universal Robots.”

1950
The Turing Test

Alan Turing develops a test to 
determine whether a machine 

can think for itself. 

1966
Shakey

The Stanford Research Institute 
creates Shakey, a robot that can 

reason about its surroundings.

1985
Robot Assisted Surgery

The PUMA 560 robotic arm is 
used in the first robot-assisted 

surgical procedure.

1999
Aibo

Sony releases a toy dog named Aibo 
that reacts to its surroundings.

2002
Roomba

The Roomba autonomous 
vacuum is released by iRobot.

2012
Self-Driving Vehicle
The first driverless car  
is licensed in Nevada.

2022
Industrial Robots
Approximately 3.6 million  
robots are used in manufacturing. 

2011
Watson wins Jeopardy!
Watson, a computer system 
invented by IBM, beats Ken 
Jennings and Brad Rutter on the 
popular TV trivia show, Jeopardy! 

1997
Mission to Mars
The robotic rover Sojourner 
collects data on the Mars 
Pathfinder mission.

Check Mate
Deep Blue, a supercomputer 
developed by IBM, wins a chess 
match against grand champion 
chess player Garry Kasparov.

1973
The First Full-Scale Robot
Built at Waseda University in Japan, 
this robot can communicate, walk, 
and grip objects with its hands.

1954
Unimate
George Devol and Joseph 
Engelberger design a robotic arm 
called Unimate for industrial use. 

1948
Elmer and Elsie
William Grey Walter creates two 
machines named Elmer and Elsie 
that mimic lifelike behavior.

1939
Elektro
Westinghouse builds a  
7-foot-tall mechanical man 
named Elektro, who debuts at 
the New York World’s Fair. 

270 BC
Water Clock
Ctesibius, a Greek inventor and 
mathematician, invents a water 
clock with moveable figurines.

Global Industrial Robots

Year
2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

Number of new robots
(in thousands)

166

159

178

221

254

304

400

423

391

394

517
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Create a survey at least four questions 
long that involves both qualitative and 
quantitative data about the use of 
robotics in everyday life. Then survey a 
random sample of at least 50 people and 
record the results. Analyze the data using 
measures and methods from this chapter 
and create a presentation of your findings. 
Include several different data displays in 
your presentation.

CONDUCT A SURVEY

Analyzing Data
Use the information on the previous 
page to complete the following exercises. 

Explain what is shown in the data display. 
What do you notice? What do you wonder?

Find the mean, median, mode, range, and 
standard deviation of the data in the table. 

Analyze the data in the table. Then create  
a display that best represents the data.  
Compare your display with a classmate’s.

1

2

3

An interactive data set is available online.

Want to dig deeper into an autonomous vehicle survey?

Collaborative Math Talks & Discourse: 
California Math & YOU includes Talk 
About It discussions, Math Talks, and 
Data Talks, which encourage students 
to explain their reasoning, critique 
others’ arguments, and refine their 
problem-solving strategies through rich 
mathematical discourse .

Talk About It
 Fist to Four: Have students reflect 

on their understanding of each 
success criterion. Then have 
small groups discuss why they 
chose the number they did.

 
Lesson Insights
• Discuss what is meant by graph of an 

inequality and show students several 
examples. Review the difference 
between open and closed circles. 

 Engage with the data. “What 
information is shown in the 
infographic? What mathematical 
statements can you make about the 
data? What do you notice? What do 
you wonder?”

• “Discuss how the graph of 
the inequality connects to 
the information shared in 
the infographic.”

Nick’s Notes

?

Answers
 6. r  <  2

  
0 1 2 3−2−3 −1  

Closure
• “Write an inequality for each graph. Describe all values of x  that make the 

inequality true.”

a. 

−3 −2 −1 0 1−4−5−6

  x ≥ −3; all values of x greater than or 
equal to −3

b. 

4.0 4.5 5.0 5.5 6.03.53.02.5

  x ≤ 4.5; all values of x less than or 
equal to 4.5

• The Support for All Learners page will connect you with content support to nudge 
students toward mastery.

Nick’s Notes

144 Chapter 4  Equations and Inequalities

In-Class
Practice

Self-Assessment
I don’t 

understand yet.1 I can do it
with help.2 I can teach 

someone.4I can do it 
on my own.3

Radon is a radioactive gas that can enter buildings through cracks 
in their foundations. Write and graph an inequality that represents 
potential average indoor radon levels for Zone 1 in California.

Zone 1 has potential average indoor radon levels 
greater than 4 picocuries per liter (pCi/L).

Words radon levels greater than 4 pCi/L

Variable Let r be the potential average indoor radon levels.

Inequality r > 4

An inequality is r  >  4. Graph the inequality.

540 1 2 3 6 7

Use an open circle
because 4 is not
a solution.

Test a number to
the right of 4. r = 5
is a solution.

Test a number to the left
of 4. r = 2 is not a solution.

Shade the number line on the side
where you found the solution. 

6.  Write and graph an inequality that represents potential average 
indoor radon levels for Zone 3.

Example 3 Connecting to Data

Th e graph of an inequality shows all the solutions of the inequality on a 
number line. 

• An open circle ○ is used when a number is not a solution. 

• A closed circle ● is used when a number is a solution. 

• An arrow shows that the graph continues in that direction.
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Problem-Solving Plan
Make a 
plan.

Solve and 
check.

Understand  the 
problem.

Potential Average Indoor Radon Levels

greater than 4 pCi/L
(picocuries per liter)

Zone 1

between 2 and 4 pCi/L Zone 2

Zone 3 less than 2 pCi/L
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Environmental Principle 5
 “How can measuring radon levels 

help make decisions to keep 
people safe?”

?

Data Talk
 “Who might be interested in 

studying these statistics?”

• “The EPA recommends installing 
radon mitigation systems in 
buildings that measure more than 
4 picocuries per liter (pCi/L).”

 “Which zone(s) may choose 
to install radon mitigation 
systems? Explain.”

?

?

144 Chapter 4

Talk About It
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on their understanding of each 
success criterion. Then have 
small groups discuss why they 
chose the number they did.

 
Lesson Insights
• Discuss what is meant by graph of an 

inequality and show students several 
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between open and closed circles. 
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data? What do you notice? What do 
you wonder?”
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the inequality connects to 
the information shared in 
the infographic.”

Nick’s Notes
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Problem-Solving Plan
Make a 
plan.

Solve and 
check.

Understand  the 
problem.

Potential Average Indoor Radon Levels

greater than 4 pCi/L
(picocuries per liter)

Zone 1

between 2 and 4 pCi/L Zone 2

Zone 3 less than 2 pCi/L
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Problem-Solving Plan
Make a 
plan.

Solve and 
check.
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problem.
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(picocuries per liter)
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between 2 and 4 pCi/L Zone 2
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