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Puzzles embody many of the educational goals of  Transition to Algebra. 

Most importantly, they foster a look-around-for-some-way-to-start mentality. 

With standard “problems,” people tend to expect that they are “supposed to 

know what to do” and often feel inadequate if  they don’t immediately see how 

to solve the problem. With puzzles, people expect 

that starting may take time and thought—that’s 

what makes something a puzzle. In that sense, 

puzzles “give us permission” to think. 

Furthermore, each step you take is likely to make 

it easier to finish, so the 

rewards are great. There are 

many correct ways to approach a puzzle. They require 

persistence and follow-through, and are satisfying to 

complete. Selected properly, they help develop logical 

thinking and mathematical habits of mind, and they 

improve students’ stamina and cognitive capacities. The 

authors of Transition to Algebra invented new math 

puzzles and repurposed tried-and-true ones to serve  the 

learning goals of each lesson and unit. The puzzle types 

are: Mobile Puzzles, Order Puzzles, Where Am I? Puzzles, 

Who Am I? Puzzles, Mystery Number Puzzles, Truth 

Puzzles, and MysteryGrid Puzzles.
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Focus on Puzzles
Research shows that success in algebra:

• opens doors to more advanced mathematics

• is a predictor of eventual graduation

• acts as a gateway to a bachelor’s degree

•  is linked to job readiness and higher earning once the 
student enters the workforce.

Yet numerous studies establish that as many as 40% of 
students need to retake algebra to achieve proficiency. 
Simply reteaching the same content the same way  
is not effective, but Transition to Algebra is. 

Transition to Algebra (TTA) uses algebraic logic puzzles, 
problems, and explorations to help students shift their ways 
of thinking from the concrete procedures of arithmetic to the 
abstract reasoning that success with algebra requires.
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www.transitiontoalgebra.com

“ Many students disconnect mathematics from 
common sense. Transition to Algebra uses 
explorations, problems, and puzzles to build 
the logic of algebra to help students make 
sense of what they are learning.”

— June Mark, E. Paul Goldenberg, Mary Fries, 
Jane M. Kang, and Tracy Cordner, authors of the 
research-based Transition to Algebra series
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Mobile Puzzles
Mobile Puzzles typically present multiple balanced collections of objects whose 

missing weights must be determined by the puzzler. The imagery helps students 

build the logic of balancing equations, an intuitive understanding of substitu-

tion, and common-sense strategies that become the foundation for the standard 

algebraic “moves” required in solving equations and systems of equations. These 

are essentially pictorial representations 

of systems of several simultaneous 

equations in one or more variables. Such 

puzzles help build the concept and role 

of a variable and develop the logic of 

algebraic manipulation.

Try more mobile puzzles on page 6!

Order Puzzles
Order Puzzles present a set of clues that are, in effect, a system of simultaneous 

inequalities from which students must determine the order of a partially or 

completely ordered set of elements or answer questions about the position of one 

element, the relationship between two elements, or which element(s) might be in a 

particular position. These puzzles help students develop language to explain their 

reasoning. Some order puzzles involve reasoning about placement on the number 

line and give clues in the form of numerical relationships, as in the example below.

= ______ = 3

Where Am I? Puzzles
Where Am I? Puzzles are another variant of number-line-based puzzles. Even a 

relatively simple puzzle like “I am twice as far from 5 as I am from 6. Where am 

I?” has more than one solution and requires students to 

decide exactly how many solutions and how to find them. 

Try another Where Am I? puzzle on page 7!

Who Am I? Puzzles
Who Am I? Puzzles give clues about a multi-digit mystery number. These 

puzzles build working memory and the ability to coordinate multiple pieces of 

information, and draw logical conclusions while strengthening vocabulary and 

the interpretation of symbolic language. Clues can include place value, divisi-

bility, primes, parity, squares, magnitude, and so on, as well as algebraic state-

ments about the relationships among the digits. Some puzzles connect to partic-

ular algebra topics; the puzzle here 

requests a pair of numbers with a 

sum of 11 and a product of 24, just 

as in factoring x2 + 11x + 24.

Try another Who Am I? puzzle on 

page 7!

Use the clues to mark one possible location each for A, B, and C 
so they are in the correct order.

I
0

Clue 1: A is negative.
Clue 2: B is positive.
Clue 3: C is greater than B.

1 2 3 4 5

Where Am I?

2 3

Clue: I am 1
2  • 2n. Where am I?

I I I
0 n 2n

Who Am I?

 • t + u = 11 
 • t • u = 24 
 • t < u 

t u
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Mystery Number Puzzles
Mystery Number Puzzles present systems of 

equations or inequalities that focus on finding 

solutions by reasoning logically about the 

properties of numbers and operations. The 

clues restrict the values of the variables. As 

with Who Am I? Puzzles, Mystery Number 

Puzzles require students to coordinate multiple 

pieces of information, as this example shows.

Truth Puzzles
Truth Puzzles require students to deduce reliable information from statements 

whose truth-value is not initially known. The ability to determine the truth-value of 

statements is essential to understanding if a number is a solution of an equation or 

if a point is on a graph. Attention to determining the truth-value of statements is 

at the core of mathematics. Truth Puzzles are thus a whimsical approach to a very 

serious and important topic. This familiar staple of recreational mathematics is 

here presented as the stories of strange little creatures called Beebos. Beebos come 

from two different families: Liars and Truthtellers. Beebos in the Liar family always 

lie, and those from the Truthteller family always tell the truth. The goal is to deter-

mine what can be said for sure (if anything) about the Beebos’ families based on the 

statements they make. These puzzles are rich vehicles for developing the academic 

language around mathematical reasoning. Because answers are not “just computa-

tions,” students are spontaneously drawn to explain how they know what they know, 

and they readily 

acquire “if . . . then 

. . .” language and 

use the explanatory 

strategy of singling 

out cases.

What can you say for sure about these Beebos? Try more Truth puzzles on page 9!

MysteryGrid Puzzles
MysteryGrid Puzzles are an adaptation 

of a puzzle type well known under a 

variety of names including Calcudoku 

and KenKen®. MysteryGrid Puzzles 

specify the numbers that can be written—

in the puzzle here, only 1, 2, 3, and 5. 

Each number must appear exactly once 

in each row and column. Further, each 

“cage”—a region surrounded by a dark 

boundary—contains a target number and 

usually an operation. The puzzle-solver 

must write one number in each cell of the 

cage in such a way that, using only that 

operation, the numbers exactly reach the target. The solution is unique, but 

there are many ways to start. What can you say for sure to start this puzzle?

Transition to Algebra extends this traditional puzzle type to use decimals, 

fractions, and even algebraic expressions. These puzzles exercise basic arith-

metic and algebraic skills, including the four basic operations and factoring, 

while strengthening some of the cognitive tools needed for success in algebra: 

tracking and managing multiple constraints, mathematical stamina, and 

reasoning strategically rather than guessing.
Try more MysteryGrid puzzles on page 10!
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What could , , and  be if all the 
variables represent different numbers?
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Puzzles to Try

TOUGH STUFF

6 Unit 7: Thinking Things Through Thoroughly

10 Think back to questions 5 and 6 about Ben and his 3-cent and 5-cent coins. What if Ben’s friend actually needed 
64¢ total? Find all the ways to make 64¢ using only 3-cent and 5-cent coins.

11 If you only have 3-cent coins and 5-cent coins, what total amounts can you make with just the two kinds of coins?

Who Am I?
 • h = k + 1
 • u = 2t
 • t is even.
 • Exactly two of my digits are the same.
 • k is one less than u.
 • k = t + 3

12 k h t u Who Am I?
 • I am between 34.02 

and 34.29.
 • Only one of my digits is even.
 • c > t + u + d
 • The product of all four of my digits 

ends in 8.

13 t u d c

That’s a 
decimal 
point.

14
 = _____

 = _____ 

 = _____ 

 = _____ 

 = _____ 

56

1
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Mobile Puzzle

Where Am I? Puzzle
−1

1
2

−1 3 422222222222222222222222222222222222111111111111111111111111111111111

Where 
  Am I?

I am point R. 

  » My x-distance from S is 2.
  » My y-distance from S is 1.
  » The slope of the line through  

R and S is negative.
  » There are two possible places  

I could be. Mark them both.
Where could I be?

(      ,      ) (      ,      ) x

7 I

6 I

5 I

4 I

3 I

2 I

1 I

I I I I I I I
-2 -1 1 2 3 4 5

S

Who Am I? Puzzle

Who Am I?

 • My units and  
hundreds digits  
are the same.

 • u + h = 10
 • The sum of my digits is a square number.
 • My tens digit is one more than my 

units digit.

h t u

 = ______ = ______  = ______

94

11

 = ______  = ______  = ______

80 56

 =  _____  =  _____

 = _____  = _____

Try these puzzles yourself, and share them with your students!
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Puzzles to Try

MysteryGrid 0, 1, x, x2  
2, +

 
2x2 + x, +

  
2x, +

 
0, •

 
1, +

 
x

 
x2 + 1, +

 

MysteryGrid 0, 1, x, x2

Truth Puzzles MysteryGrid Puzzles

Which family is each Beebo from? Explain your reasoning.

Which family is each Beebo from? Explain your reasoning.

Are you two from 
the same family?

Yep.

Nope.

We are both 
Truthtellers.

You are lying.

MysteryGrid 2, 5, 7, 8 
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MysteryGrid 3, 4, 5, 6, 7 
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For an answer key to these puzzles visit TransitiontoAlgebra.com



Transition to Algebra (TTA) uses algebraic logic puzzles, 
problems, and explorations to help students shift their ways 
of thinking from the concrete procedures of arithmetic to the 
abstract reasoning that success with algebra requires.
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Mobile Puzzles
Mobile Puzzles typically present multiple balanced collections of objects whose 

missing weights must be determined by the puzzler. The imagery helps students 

build the logic of balancing equations, an intuitive understanding of substitu-

tion, and common-sense strategies that become the foundation for the standard 

algebraic “moves” required in solving equations and systems of equations. These 

are essentially pictorial representations 

of systems of several simultaneous 

equations in one or more variables. Such 

puzzles help build the concept and role 

of a variable and develop the logic of 

algebraic manipulation.

Try more mobile puzzles on page 6!

Order Puzzles
Order Puzzles present a set of clues that are, in effect, a system of simultaneous 

inequalities from which students must determine the order of a partially or 

completely ordered set of elements or answer questions about the position of one 

element, the relationship between two elements, or which element(s) might be in a 

particular position. These puzzles help students develop language to explain their 

reasoning. Some order puzzles involve reasoning about placement on the number 

line and give clues in the form of numerical relationships, as in the example below.

= ______ = 3

Use the clues to mark one possible location each for A, B, and C 
so they are in the correct order.

I
0

Clue 1: A is negative.
Clue 2: B is positive.
Clue 3: C is greater than B.

Where Am I? Puzzles
Where Am I? Puzzles are another variant of number-line-based puzzles. Even a 

relatively simple puzzle like “I am twice as far from 5 as I am from 6. Where am 

I?” has more than one solution and requires students to 

decide exactly how many solutions and how to find them. 

Try another Where Am I? puzzle on page 7!

Who Am I? Puzzles
Who Am I? Puzzles give clues about a multi-digit mystery number. These 

puzzles build working memory and the ability to coordinate multiple pieces of 

information, and draw logical conclusions while strengthening vocabulary and 

the interpretation of symbolic language. Clues can include place value, divisi-

bility, primes, parity, squares, magnitude, and so on, as well as algebraic state-

ments about the relationships among the digits. Some puzzles connect to partic-

ular algebra topics; the puzzle here 

requests a pair of numbers with a 

sum of 11 and a product of 24, just 

as in factoring x2 + 11x + 24.

Try another Who Am I? puzzle  

on page 7!

1 2 3 4 5

Where Am I?

2 3

Clue: I am 1
2  • 2n. Where am I?

I I I
0 n 2n

Who Am I?

 • t + u = 11 
 • t • u = 24 
 • t < u 

t u

6

3 8
A B C
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Mystery Number Puzzles
Mystery Number Puzzles present systems of 

equations or inequalities that focus on finding 

solutions by reasoning logically about the 

properties of numbers and operations. The 

clues restrict the values of the variables. As 

with Who Am I? Puzzles, Mystery Number 

Puzzles require students to coordinate multiple 

pieces of information, as this example shows.

Truth Puzzles
Truth Puzzles require students to deduce reliable information from statements 

whose truth-value is not initially known. The ability to determine the truth-value of 

statements is essential to understanding if a number is a solution of an equation or 

if a point is on a graph. Attention to determining the truth-value of statements is 

at the core of mathematics. Truth Puzzles are thus a whimsical approach to a very 

serious and important topic. This familiar staple of recreational mathematics is 

here presented as the stories of strange little creatures called Beebos. Beebos come 

from two different families: Liars and Truthtellers. Beebos in the Liar family always 

lie, and those from the Truthteller family always tell the truth. The goal is to deter-

mine what can be said for sure (if anything) about the Beebos’ families based on the 

statements they make. These puzzles are rich vehicles for developing the academic 

language around mathematical reasoning. Because answers are not “just computa-

tions,” students are spontaneously drawn to explain how they know what they know, 

and they readily 

acquire “if . . . then 

. . .” language and 

use the explanatory 

strategy of singling 

out cases.

What can you say for sure about these Beebos? Try more Truth puzzles on page 9!

 = _____

 = _____

 = _____

What could , , and  be if all the 
variables represent different numbers?

  •  = 

  +  = 

  •  = 

MysteryGrid Puzzles
MysteryGrid Puzzles are an adaptation 

of a puzzle type well known under a 

variety of names including Calcudoku 

and KenKen®. MysteryGrid Puzzles 

specify the numbers that can be written—

in the puzzle here, only 1, 2, 3, and 5. 

Each number must appear exactly once 

in each row and column. Further, each 

“cage”—a region surrounded by a dark 

boundary—contains a target number and 

usually an operation. The puzzle-solver 

must write one number in each cell of the 

cage in such a way that, using only that 

operation, the numbers exactly reach the target. The solution is unique, but 

there are many ways to start. What can you say for sure to start this puzzle?

Transition to Algebra extends this traditional puzzle type to use decimals, 

fractions, and even algebraic expressions. These puzzles exercise basic arith-

metic and algebraic skills, including the four basic operations and factoring, 

while strengthening some of the cognitive tools needed for success in algebra: 

tracking and managing multiple constraints, mathematical stamina, and 

reasoning strategically rather than guessing.
Try more MysteryGrid puzzles on page 10!
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MysteryGrid 1, 2, 3, 5
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Liar Truthteller

If the left Beebo is truthful, that means the right Beebo is 
a liar. But that means the right Beebo’s statement would 
be true—which it can’t be if : that Beebo lies. Thus the 
left Beebo lies, and the right Beebo is truthful.
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Puzzles to Try

TOUGH STUFF

6 Unit 7: Thinking Things Through Thoroughly

10 Think back to questions 5 and 6 about Ben and his 3-cent and 5-cent coins. What if Ben’s friend actually needed 
64¢ total? Find all the ways to make 64¢ using only 3-cent and 5-cent coins.

11 If you only have 3-cent coins and 5-cent coins, what total amounts can you make with just the two kinds of coins?

Who Am I?
 • h = k + 1
 • u = 2t
 • t is even.
 • Exactly two of my digits are the same.
 • k is one less than u.
 • k = t + 3

12 k h t u Who Am I?
 • I am between 34.02 

and 34.29.
 • Only one of my digits is even.
 • c > t + u + d
 • The product of all four of my digits 

ends in 8.

13 t u d c

That’s a 
decimal 
point.

14
 = _____

 = _____ 

 = _____ 

 = _____ 

 = _____ 

56

1
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Mobile Puzzle

 = ______ = ______  = ______

94

11

 = ______  = ______  = ______

80 56

 =  _____  =  _____

 = _____  = _____

Where Am I? Puzzle
−1

1
2

−1 3 422222222222222222222222222222222222111111111111111111111111111111111

Where 
  Am I?

I am point R. 

  » My x-distance from S is 2.
  » My y-distance from S is 1.
  » The slope of the line through  

R and S is negative.
  » There are two possible places  

I could be. Mark them both.
Where could I be?

(      ,      ) (      ,      ) x

7 I

6 I

5 I

4 I

3 I

2 I

1 I

I I I I I I I
-2 -1 1 2 3 4 5

S

Who Am I? Puzzle

Who Am I?

 • My units and  
hundreds digits  
are the same.

 • u + h = 10
 • The sum of my digits is a square number.
 • My tens digit is one more than my 

units digit.

h t u

Try these puzzles yourself, and share them with your students!
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Puzzles to Try
Truth Puzzles

Which family is each Beebo from? Explain your reasoning.

Which family is each Beebo from? Explain your reasoning.

Are you two from 
the same family?

Yep.

Nope.

We are both 
Truthtellers.

You are lying.

MysteryGrid 0, 1, x, x2  
2, +

 
2x2 + x, +

  
2x, +

 
0, •

 
1, +

 
x

 
x2 + 1, +

 

MysteryGrid 0, 1, x, x2

MysteryGrid Puzzles

MysteryGrid 2, 5, 7, 8 
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MysteryGrid 3, 4, 5, 6, 7 
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35, •

 
2, ÷

 
7

 
42, •
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18, +

 
20, •
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For an answer key to these puzzles visit TransitiontoAlgebra.com

Liar

Liar

Truthteller

Truthteller
They give different answers so they can’t be from the same tribe. That means 
the one who answers “Nope” is the truthteller.

If the left Beebo were telling the truth, the right Beebo would be lying—which 
is a contradiction. Thus the left Beebo must be lying, which means the right 
Beebo is truthful.

7 0

4 7 5 3 6

8 1

3 4 7 6 5x
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6 5 4 7 3

5 x

7 6 3 5 4
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8 1
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7 0
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5 x2
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x7 x3
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x3

x7
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