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CHAPTER

xxxxxxxIntroduction
R1

It is a happy talent to know how to play.
—Ralph Waldo Emerson

Our whole life is solving puzzles. 
—Erno Rubik

Did you have a favorite game or puzzle as a child? Why did you like it? Looking back, what 

do you think you learned from it? 

People have engaged in playing games and solving puzzles for thousands of years. 

Games and puzzles continue to provide important opportunities for children to experi-

ence structured play. And, as the proliferation of online game playing and puzzle solving 

shows, these activities continue to capture our interest.

Games and puzzles based on logical thinking are often linked to mathematics. Out of 

school, they are considered recreational. In school, they often provide opportunities for 

students to practice skills. We see their incorporation in math lessons more than in other 

subject areas. Within mathematics, they tend to focus on computation, with the goal of 

increasing fluency. Games and puzzles are included in most mathematics curriculum re-

sources, and teachers might offer them as a choice at a center, as an independent activity 

during math workshop, or as a rotation during instructional time. 
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So, with interest in games and puzzles fully established and lots of games available to 

teachers through online sources and curriculum materials, why did we want to write this 

book? As a way to begin to answer this question, we’d like to share something we witnessed 

in a fourth-grade classroom when we asked a teacher to have her students play Get to One, 

a game we adapted from a popular game usually played with whole numbers. 

Eight students were individually playing Get to One (see page 37), a game requiring 

players to begin at 0, roll a die, and then make a calculated decision as to whether to count 

forward that number of tenths or that number of hundredths. Play continues until the 

player reaches 1.00 on the hundredths board. To support accountability, students must 

record their rolls, whether they assigned tenths or hundredths to the numbers, and their 

new positions on the board. The teacher asked these students to each play one or two 

games and to place a completed game sheet in the folder before rotating to their next 

assigned location.

We noted that one student, Quinn, was on 0.97 and rolled a 5. He recorded that he 

would assign it the value of hundredths and counted forward, “Ninety-seven, 98, 99, 

100, 101, 102 hundredths.” On his recording sheet he wrote that he would end his turn 

on 0.102, but then he couldn’t find that number on the board. He decided that 0.12 

looked the closest and moved his chip back to that place. He did not record his subse-

quent turns until he moved forward to 0.96 and, fortunately, rolled a 4. As a result, Quinn 

completed only one game, while the others had time to play two, and his misconception 

remained undetected. 

We know it is impossible for teachers to monitor all students all of the time, but observ-

ing Quinn caused us to think more about the use of games and puzzles in our classrooms. 

We began with the question How could we increase the likelihood that this misunderstanding 

would be noticed and addressed? Our conversation then moved quickly to a general discussion 

about games and puzzles and how we could increase their potential for deepening stu-

dents’ conceptual learning as well as their computational fluency. It wasn’t long before we 

knew that we had discovered our next project.

We began our work by identifying our favorite games and puzzles and asking teachers 

to do the same. Then we tried to think about how to deepen student learning through 

their exploration. We asked ourselves key questions, including

 › Why is this game or puzzle worth exploring?

 › How could student-to-student math talk be increased?

 › What might teachers notice as students played the game or solved the puzzle that 

would inform future instruction?

 › What assessment tasks could reinforce student accountability?

 › What task would provide an opportunity to extend students’ thinking?

Why This Book?
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Is It a Game or a Puzzle or an Activity?

One of the surprises of this work was how murky the distinctions can be among games, 

puzzles, and tasks. Is a computer game that requires a player to find clues and the correct 

path to reach a certain goal a game or a series of puzzles? Are we playing a game when we 

solve a puzzle? Is pinning decimal numbers in order along a clothesline a puzzle, a task, 

or a game? Koster suggests that “games are puzzles to solve, just like everything else we 

encounter in life” (2013, 34). Note that both games and puzzles

 › involve sequencing and pattern recognition;

 › require strategy; and

 › offer competition against an opponent, or clock, or your own abilities to reach a solution.

There are, of course, some differences. For example, puzzles can be lost only by giving up. 

We have identified the games and puzzles in this book as either one or the other, but we 

found the following criteria important to both:

 › It addresses important mathematical ideas.

 › It is engaging.

 › It offers a range of difficulty levels.

 › It requires and stimulates mathematical insight.

 › It supports the habits of mind essential for success with mathematics and real-world 

problem solving.

How Is This Book Organized?

Chapter 2 addresses instructional decisions related to games and puzzles in the classroom. 

Our goal is to support teacher orchestration of gaming and puzzling as well as assessment 

of student learning. We pay particular attention to helping students take responsibility for 

their roles as players and puzzlers. Kohlfeld (2009) also identifies the need to instruct stu-

dents in how to choose partners, take turns, be patient, and lose. We would add to this list 

teaching students how to work cooperatively, discuss ideas, persevere, and win graciously. 

All of these ideas are considered in Chapter 2.

The next five chapters of this book focus on content-specific games and puzzles ar-

ranged by content focus: base ten numeration; addition and subtraction; multiplication 

and division; mixed operations; and fractions. Whole numbers and decimals are included 

in the first four of these chapters, and the fraction chapter includes both developing con-

ceptual understanding of fractions and computing with them. There are five fully devel-

oped games or puzzles within each chapter as well as a section that considers online games 
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and puzzles (including apps). The online section is more general as such resources change 

so frequently. Within this section, we identify those electronic resources that are free.

The discussion of each game and puzzle is organized to address the goals we identified 

when we began this project. Along with the expected sections “Math Focus” and “Direc-

tions,” each discussion includes a section called “How It Looks in the Classroom,” which 

shares a brief classroom story from our field testing. “Tips from the Classroom” provides 

further ideas for supporting classroom implementation, some of which came from our 

student field testers. “What to Look For” identifies key ideas and misunderstandings that 

our experience suggests will be tapped, allowing you to collect data to inform instruction-

al decisions and note student growth over time. The “Variations” section suggests ways 

to change the game or puzzle to further reach the range of learners in your class. The 

section “Exit Card Choices” provides some suggested questions you can pose to students 

after their experience with a game or puzzle. The tasks serve as a way for students to bring 

closure to the experience while demonstrating their knowledge. Such questions reinforce 

student accountability for their own learning. Students’ responses support your instruc-

tional decision-making. 

As teachers, we recognize the value in partnering with students about their learning. 

The more we communicate to students the role that games and puzzles play in supporting 

their understanding of key mathematical concepts and the use of mathematics in the real 

world, the better. Recording sheets and exit cards allow students to share their strategies 

and knowledge and provide teachers with the opportunity to assess learning. At the end of 

each game or puzzle discussion, the “Extension” section, as you would expect, gives you an 

idea for extending the learning. As you gain familiarity, you, or your students, may create 

other examples of such questions and tasks.

No doubt you may be familiar with some of the games and puzzles included in this 

resource, especially those that are classics; you have your own favorites, too. Nonetheless, 

we are confident that you will appreciate the opportunity to think about the use of games 

and puzzles in the classroom and find new ways to make their exploration more effective 

for engaging students and deepening mathematical understanding. 
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