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1 Introduction

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 playful learning. 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, games and puzzles often provide op-

portunities 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 many mathematics cur-

riculum resources, and teachers might offer them as a choice, as an independent activity, 

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 an eighth-grade classroom when we asked a teacher to have her students play A-Maz-

ing (see page 40), a game we created, to learn more about how mathematical games were 

explored at the middle school level. The game requires players to take turns rolling a die 

and moving that many places on the game board. The move may be horizontal, vertical, 

diagonal, or any combination of those directions. Each number of the game board passed 

over during the move is then used in an equation, which is recorded. When one team 

reaches the end of the board, each team finds the sum of all its equations. The team with 

the lesser sum wins. 

The teacher reviewed the directions of the game and assigned teams. One team cre-

ated the expression   1 __ 3   × 1.2 – 52 +   3 __ 8  . Finley said, “Okay, so we multiply and then just do 

the subtraction and addition.” Nadia said, “No, we have to do the exponent first because 

that’s the order of operations rule.” They checked with their opponents, who told them 

it didn’t matter as long as they squared the five before they subtracted. Both Nadia and 

Finley’s facial expressions suggested that they were surprised by this response. Nadia said, 

“It has to matter.” Finley then nodded and quietly suggested, “Let’s just use different cards, 

without exponents, and not be wrong.” As a result of this decision, all of Nadia and Finley’s 

recorded equations were correct, but they were unable to resolve their partial understand-

ing while playing the game.

We know it is impossible to monitor all students all of the time, and this teacher had 

checked in with these players during the game and noted that their recordings were cor-

rect. However, observing this interaction 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 likeli-

hood that this lack of understanding would be noticed and addressed? We wondered how best to 

support students in taking responsibility for ensuring that understanding is reached, and 

how to help teachers focus their quick assessments of student work. Our conversation then 

moved quickly to a general discussion about games and puzzles and how we might increase 

their potential for deepening students’ conceptual learning as well as their computational 

fluency. After all, middle school is “a time for students to make sense of mathematics, build 

a solid foundation and enthusiasm, and set the course for the highest level of mathematics 

in the future” (Tassell, Stobaugh, and Sheffield 2011, 1).

It was clear that we wanted to consider the use of games in middle school classrooms 

more fully. We began our work by identifying our favorite games and puzzles and asking 

teachers to do the same. This process led us to adapt some games and puzzles as well as 

create new ones. Then we tried to think about how to deepen students’ learning through 

their exploration of games and puzzles. We asked ourselves key questions, including

Why This Book?
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 › Why is this game or puzzle worth exploring?

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

 › How could teachers support learning as students played and solved? 

 › 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?

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 categorizing numbers by their attributes a puzzle, a task, or a game? Is 

an activity a game if students take turns, and a puzzle if it uses clues? 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 the clock, or your own abilities to reach 

a solution.

There are, of course, some differences as well. 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.

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

Our goal in the chapter is to address ways to support teacher orchestration of gaming and 

puzzling and students’ involvement in the process. We pay particular attention to helping 

students take responsibility for their learning of mathematics.

Is It a Game or a Puzzle or an Activity?

How Is This Book Organized?© H
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The next five chapters of this book focus on content-specific games and puzzles ar-

ranged by content focus: number systems; ratio and proportionality; expressions and 

equations; statistics and probability; and functions. Please remember, though, that there 

is a lot of overlap among these topics and sometimes, a student’s strategy may be related 

to multiple chapters. There are five fully developed games or puzzles within each chapter 

as well as a section that suggests online games and puzzles (including apps) that are ap-

propriate for the classroom. The online section is less detailed, as such resources change 

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

The discussion of each of the five games and puzzles is organized to address the goals 

we identified when we began this project. Along with the expected sections “Math Focus” 

and “Directions,” each discussion includes a section called “How It Looks in the Class-

room,” which shares a brief classroom story from our field-testing. “Tips from the Class-

room” provides further ideas for supporting classroom implementation, some of which 

came from our student field- testers. “What to Look For” identifies key ideas and misun-

derstandings that our experience suggests will be tapped, allowing you to collect data to 

inform instructional decisions and note student growth over time. The “Variations” section 

suggests ways to change the game or puzzle to better reach the range of learners in your 

class, to sustain its worthiness as student learning progresses, or to adapt it to better fit 

another grade level than that indicated in the classroom vignette. Nearly all of the games 

and puzzles can be adapted to sixth- through eighth-grade students and the suggested 

variations will help you make such changes. The section “Exit Card Choices” provides 

some suggested questions you can pose to students after their experience with a game or 

puzzle. These tasks serve as a way to bring closure to the initial experience, while assessing 

students’ content knowledge. Such questions reinforce students’ accountability for their 

own learning. Responses can be individual or, as appropriate, completed in teams, and can 

inform your instructional 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 questions allow students to share their strate-

gies 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; you have your own favorites, too. Nonetheless, we are confident that you will 

appreciate the opportunity to think more deeply 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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333
At the middle school level, students solidify, extend, and apply their under-

standing of our number system. While full proficiency is expected, including 

the use of formal, algorithmic procedures, it takes time for students to devel-

op such skills, which must be grounded in conceptual understanding (Chop-

pin, Clancy, and Koch 2012). Knowledge of why the algorithms work supports 

students as they transition from operating with whole numbers, fractions, 

and decimals to the inclusion of variables.

Students in sixth grade are expected to fluently add, subtract, multiply, and 

divide whole and decimal numbers, and their work with fractions is extended 

to the computation and interpretation of quotients. With decimal numbers, 

computational approaches are quite similar to those with whole numbers. 

However, operations with fractions, and division of fractions in particular, 

prove to be more challenging (Park, Güçler, and McCrory 2013). Students 

often struggle with these ideas, even though they have previously worked with 

whole number division and other operations with fractions. Sixth graders 

also identify greatest common factors and least common multiples, and work 

with rational numbers as points on number lines.

In seventh grade, students extend their exploration of, and must 

reach fluency with, addition, subtraction, multiplication, and division of 

rational numbers. Students develop computational strategies based on 

the properties of these operations established in the elementary years. 

The Number
System

What’s the

MathM hhh
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Match It

Over seventh and eighth grades, students convert between rational and 

decimal number representations and in eighth grade, students are intro-

duced to irrational numbers.

In its final report, the National Mathematics Advisory Panel indicated that, 

of all the skills needed for success with algebra, it is proficiency with fractions, 

decimals, and percent that is lacking (NMAP 2008). Games and puzzles in 

this chapter provide students with opportunities to recognize equivalent rep-

resentations of numbers, to compare numbers presented in a variety of for-

mats, to develop computational fluency with integers and rational numbers, 

and to strengthen the precision of their mathematics vocabulary related to 

number and operations.

Why This Game or Puzzle?
It is diffi cult for middle school students 
to make connections among the many 
forms and representations of rational 
numbers (Beyraneyand 2014). For this 
puzzle, students are given sixteen individ-
ual puzzle pieces that must be matched 
on all sides. Different representations 
of an equivalent fraction, decimal, and 
percent make a match. To reach the solu-
tion, solvers must decide how to sort and 
organize the information—decisions that 
are key in real-world situations.

Three versions of the puzzle are provided. The fi rst puzzle requires 
students to match an equivalent fraction to a decimal or a percent rep-
resentation. The second version varies the puzzle by including “greater 
than” or “less than” comparisons; and the third puzzle offers students the 
opportunity to relate scientifi c notation and exponent forms of a number.

Math Focus
 › Identifying fraction, decimal, percent, scientifi c notation, and expo-
nent form equivalence

Match It Puzzle A Pieces 
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 › Comparing fraction, decimal, percent, scientifi c notation, and expo-
nent forms of a number

Materials Needed
 › 1 Match It Puzzle (A, B or C) per pair (or group) of students (pages A-4 to A-6)
 › Optional: 1 Match It Directions per pair (or group) (page A-8)

Directions
Goal: Arrange each puzzle piece so that the numbers represented on 
all adjoining sides match.
 › Work together.
 › Organize each of the 16 puzzle pieces into a square.
 › The pieces should be placed so that the numbers on each of their 
sides match; that is, the representations on the sides of any adjacent 
squares have the same value.

 › Check to make sure you have matched each side correctly.

How It Looks in the Classroom
One sixth-grade teacher puts the decimal 0.15 on the board and asks the students to 

write, on a sticky note, another representation for this number. As students are writing, the 

teacher circulates to choose some of the representations to put on the board. As the notes 

are placed, students are asked to notice which representations seem similar, and which 

seem different from others.

One student writes the words fifteen hundredths, while another shows the equivalent frac-

tion   15 ___ 100  . Maggie draws a picture of a sign showing “15% off” at a sneaker store, and David 

suggests, on his sticky note, You could write any fraction that is equal to   15 ___ 100  . The class discusses 

how the representations on the sticky notes might be categorized and the teacher is pleased 

to hear the students use appropriate vocabulary as they equate hundredths to thousandths 

and discuss that the percent symbol represents a fraction with a denominator of 100. The 

teacher compliments the students on their varied responses and then draws their attention to 

the board, where she has displayed just four cards similar to those in the puzzle (Figure 3.1).

0.125 3

1.25 12.5

300%

  5 __ 
4

    2 ___ 
16

  

  1 __ 
8

  

Figure 3.1 Mini-Match It puzzle
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