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Problem Solving
Saxon Math provides a balanced math curriculum that emphasizes 

the importance of problem solving in our modern, global, and 
technological age. 

Today’s society is facing energy, political, 
social, environmental, and economic 
struggles that rival those of any prior 
generation. The unnamed challenges of 
tomorrow will likely be similar in 
magnitude but different in kind. A 
mathematically literate populace is 
needed to work past our current 
struggles and to formulate the solutions 
for the problems of tomorrow. Will 
people be prepared by today’s math 
instruction to handle these challenges? 
Saxon Math™ can play a key role in 
preparing the next generation for the 
task of solving the difficult problems that 
lie ahead.

The foundation to problem solving is 
knowledge. The value of the storehouse 
of mathematical knowledge and skill in a 
student’s long-term memory cannot be 
overemphasized. Without this resource, 
students will never become adept 
problem solvers. Saxon Math has always 
been recognized as a program committed 
to the fundamentals of math content 
knowledge. Yet, the key to problem-
solving fluency and success is the proper 

application of that knowledge and skill in 
the content of particular problems. The 
National Council of Teachers of 
Mathematics (NCTM®) defines problem 
solving as “a task for which the solution is 
not known in advance.”

Knowledge
The Saxon® curriculum exposes students 
to a wide variety of problems, from 
simple computation-oriented problems, 
to the open-ended, novel, and multi-step 
problems that more closely align to the 
processes employed by mathematicians 
in the real world.

Saxon Course 3 Performance Task 7A
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Students are more apt to learn from the problems they are asked to 
solve if they can relate to them in their real-life experiences. The 
National Math Advisory Panel Final Report asserts that “instruction that 
features the use of ‘real-world’ contexts has a positive impact on certain 
types of problem solving” (page 49).  

As students become older, their 
experiences expand across many 
domains. In Saxon’s newest high school 
editions, special care was given to create 
problems that would interest older 
students and help them more clearly 
envision the type of math required within 
various careers. In addition, cross-
curricular problems and problems that 
incorporate math-to-math connections 
are prominent in our Saxon textbooks.

The Saxon curriculum provides a 
framework to aid students in their 
problem-solving proficiency. The 
framework rises from the core content 
knowledge that is so strongly developed 
within the curriculum.

Saxon Grade 2: Lesson 75-2 problem of the day.

Saxon Algebra 1: Lesson 82 Problem 15

Saxon Geometry Lesson 32 Problem 22

Saxon Algebra 2: Lesson 116 Problem 15
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There are four posts from which this 
proficiency is constructed. These posts 
form an explicit approach to problem-
solving instruction lauded by the National 
Math Advisory Panel First Report: 

“Explicit systematic instruction was 
found to improve the performance of 
students with learning disabilities in 
computation, solving word problems, 
and solving problems that require the 
application of mathematics to novel 
situations” (page 48).

The first post is a collection of problem-
solving strategies. NCTM stresses the 
point that “math curriculums should 
apply and adapt a variety of appropriate 
strategies to solve problems.” Each 
Saxon textbook lesson requires students 
to employ a strategy from a vast 
collection of possible strategies in order 
to solve a novel problem.

For the problem illustrated below, the 
strategy of guess-and-check is 
suggested. In all, at least ten different 
strategies—from acting it out, to making 
an organized list, to working backward—
are introduced, practiced, and reinforced.

LESSON 35

UNDERSTAND  Understand the problem.

“What information are we given?”

We are told that the pet dog and cat weigh 42 pounds 
altogether. The dog weighs  
14 pounds more than the cat.

“What are we asked to do?”

We are asked to find the weight of each animal.

PLAN  Make a plan.

“What problem-solving strategy can we use?”

We can guess and check.

SOLVE  Carry out the plan.

“What is the sum of the two weights we are looking for? What 
is the difference?”

The sum will be 42 pounds. The difference will be 14 pounds. 
For a starting point, we can pretend that the pets weigh the 
same amount.

“If each pet weighed the same amount, what would be their 
weights?”

Each pet would weigh half of 42 pounds. Half of 42 is the same 
as half of 40 plus half of 2, which is 20 + 1 = 21 pounds.

“How can we use the ‘halfway’ amount of 21 pounds to help 
us guess the weights of the pets?”

Problem Solving Discussion
FOCUS STRATEGY

 Guess and Check

POWER UP

1. Facts
Distribute Power Up F to students. 
See answers below.

2. Count Aloud
Before students begin the Mental Math 
exercise, do this counting exercise as a 
class.

3. Mental Math
Encourage students to share different ways to 
mentally compute these exercises. Strategies 
for exercises are listed below.

b. Count on by 100s

 Start with 800. Count: 900, 1000, 1100.

• Word Problems About  
Comparing and Elapsed Time
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Name  Time Power UpPower Up F

Facts  Multiply.

  
7
 

  
 × 9 _ 

  
   

4
 

  
 × 4 _       

2
 

  
 × 5 _ 

  
   

6
 

  
 × 9 _ 

  
   

5
 

  
 × 6 _ 

  
   

3
 

  
 × 8 _ 

  
   

4
 

  
 × 9 _ 

  
   

2
 

  
 × 3 _ 

 
   

7
 

  
 × 8 _ 

  
   

3
 

  
 × 5 _ 

  
 

  
5
 

  
 × 9 _ 

  
   

3
 

  
 × 4 _ 

  
   

8
 

  
 × 9 _ 

  
   

2
 

  
 × 2 _ 
 
   

10
 

  
 × 10 _ 

 
   

4
 

  
 × 6 _ 

  
   

6
 

  
 × 7 _ 

  
   

2
 

  
 × 8 _ 

  
   

7
 

  
 × 7 _ 

  
   

8
 

  
 × 0 _ 
 
 

  
8
 

  
 × 8 _ 

  
   

2
 

  
 × 7 _ 

  
   

3
 

  
 × 6 _ 

  
   

5
 

  
 × 8 _ 

  
   

4
 

  
 × 7 _ 

  
   

3
 

  
 × 3 _ 
 
   

9
 

  
 × 9 _ 

  
   

5
 

  
 × 7 _ 

  
   

2
 

  
 × 9 _ 

  
   

7
 

  
 × 1 _ 
 
 

  
4
 

  
 × 5 _ 

  
   

6
 

  
 × 8 _ 

  
   

2
 

  
 × 4 _ 

 
   

0
 

  
 × 0 _ 
 
   

3
 

  
 × 7 _ 

  
   

4
 

  
 × 8 _ 

  
   

2
 

  
 × 6 _ 

  
   

5
 

  
 × 5 _ 

  
   

3
 

  
 × 9 _ 

  
   

6
 

  
 × 6 _ 

  
 

Mental Math

a. b. c. d.

e. f. g. h.

Problem Solving

Understand

What information am I given?
What am I asked to find or do?

Plan

How can I use the information I am given?
Which strategy should I try?

Solve

Did I follow the plan? 
Did I show my work?
Did I write the answer?

Check

Did I use the correct information?
Did I do what was asked?
Is my answer reasonable?

For use with Lesson 35
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The second post of this framework is a 
consistent four-step problem-solving 
process: understand, plan, solve, check. 
The process promotes the metacognition 
suggested by NCTM: 

“Math curriculums should monitor and 
reflect on the process of mathematical 
problem solving.” It also promotes the 
role of estimating in mathematics.
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Saxon Grade 5: Lesson 35 Teacher’s Manual  
Problem Solving Discussion
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This structure begins in our Math K kit and 
continues through our Algebra 2 textbook.

The third post is the categorization of 
problem-solving situations into algebraic 
plots. These plots allow students to see 
general formats within the problem data so 
that they can understand the big picture of 
the situation instead of being overwhelmed 
by problem details.

For example, the understanding of “equal 
groups” problems in the primary grades 
provides the cognitive basis for the ratio 
box graphic organizers in the middle school 
textbooks. This unique tool is then the avenue 
for a deeper understanding of proportionality, 
a key ingredient for algebraic success.

Knowledge
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Saxon Grade 5: Lesson 35 Teacher’s Manual  
Problem Solving Discussion

Saxon Grade K: Lesson 130-2 Problem-Solving 
Worksheet 130A

Saxon Algebra 2: Lesson 116 Example 5

LESSON

Thinking Skill

Thinking Skill

Example 1

Example 1

Example 1
Example 1

Example 2

Example 1

Lesson 67 453

Verify

Why do we use 
the “New” row 
to complete the 
proportion?

Donna bought a dress at a 30% off sale for $42. What was the 
original price of the dress?

Solution
We know the new price is $42. We know the percent of change, which 
is a 30% decrease. We can subtract 30% from the “original” 100% to 
find that the percent for the “new” price is 70%. We want to know the 
original price, so we use the “original” row in the proportion.

The original price was $60. The answer is reasonable because the 
original price should be somewhat more than the sale price. We can 
find 30% of $60 and subtract that result from $60 to check our answer. 
Notice that the sale price is 30% off the regular price and 70% of the 
regular price.

ANALYZE  How much is the discount in dollars?

The median price of a house in a neighborhood rose 20% in 
one year to $288,000. By how many dollars did the median price 
increase?

Solution
We record the given numbers in a ratio table. The original percent is 
100%. The change is an increase of 20%. We add the increase to find 
the “new” percent is 120%. We know that the “new” price is $288,000. 
We are asked for the amount of change in dollars.

The new price is 20% greater than the original price and 120% of the 
original price. We find that the median price increased $48,000.

  100 ____ 
70

   =   x ___ 
42

  

70x = 100 ∙ 42

x =   100 ∙ 42 ________ 
70

    = 60

  20 ____ 
120

   =   c ________ 
288,000

  

120c = 20 ∙ 288,000

c =   20 ∙ 288,000  ____________ 
120

  

c = 48,000

Original

Change (−)

New

 % Actual count

100

30

70 42

x

 Original

Change (+)

 New

 % Actual count

100

20

120 288,000

c

ANALYZE  Knowing the dollar increases, what are two ways we can find 
the original price?
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We know both 
numbers in that 
row.

1. We can subtract 
the change from 
the new price; 2. 
We can write and 
solve a proportion 
that includes the 
original price as the 
unknown.

$18

8_MNLESE497406_L067.indd   453 11/12/17   9:55 AM

New Concept  continued

Example 1
INSTRUCTION
Help students understand what information 
should be recorded in each part of the ratio 
table. Point out that the information must be 
recorded in the correct row and column. 

Use the Analyze question to show that there 
are two ways to find the amount of the 
discount once the original price has been 
determined. Point out that the ratio table 
could be used, or the sale price could be 
subtracted from the original price.

Example 2
INSTRUCTION
Call attention to the ratio table and the way 
that it can be used to find all the unknown 
values when two values, such as the percent 
increase and the new price, are known.

Use the Analyze question to show that there 
are two ways to find the original price once the 
amount of the change has been determined. 
Point out that the ratio table could be used, or 
the change in price could be subtracted from 
the new price.

Use the Discuss question to summarize today’s 
lesson. Be sure that students know how to 
organize given information in a ratio table to 
find percent change and how to use a ratio 
table to write a proportion to determine the 
desired unknown value.

Lesson 67 453

Many investments grow exponentially. For example, suppose a CD with an 
initial value of $4000 earns 5% interest per year compounded annually. At 
the end of the first year, the principle amount increases by 5%; that is, it is 
multiplied by 1.05. At the end of the next year, the new value—that is, the 
principle, plus the interest earned the previous year—is multiplied by 1.05. 
This process continues. Because the base amount gets larger every year, the 
amount of interest earned increases every year.

After 1 year value 5 1.05($4000) 5 $4200

After 2 years value 5 1.05(1.05 ∙ $4000) 5 1.052($4000) 5 $4410

After 3 years value 5 1.05(1.052 ∙ $4000) 5 1.053($4000) 5 $4630.50
⋮

After n years value 5 1.05(1.05n–1 ∙ $4000) 5 1.05n($4000)

MATH BACKGROUND
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Saxon Grade 2 Lesson 92 New Concept

Saxon Course 3 Lesson 67  
New Concept Example 2
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New Concept

• Repeat for each of the addition number sentences.
“Mathematicians have a faster way of writing number sentences when the same 
number is being added.”
“They write equal groups number sentences like this.”

• Write the following below the first addition number sentence:

 × 10 =

“Writing the × is a short way of writing ‘groups of.’ ”
“Mathematicians call the × the ‘multiplication symbol.’ “
“Let’s write all of the other equal groups problems using the multiplication 
symbol.”

• Point to another problem.
“How will we write this using the multiplication symbol?”

• Write  x 10 = below the problem, filling in the appropriate number of 
groups.

• Repeat for the other problems.

• Write the following on the board:

10 + 10 + 10 + 10 + 10 =
“Write this problem on your paper.”
“Now write the problem using the multiplication symbol.” 5 × 10 =
“How did you write ‘10 + 10 + 10 + 10 + 10’ using the multiplication symbol?”
“How can we find out how many pieces of cereal will be in 5 groups of 10?” 
H count by 10’s
“How many pieces of cereal is that?” 50

• Write 5 x 10 = 50 on the board.

• Repeat with 9 groups of 10 = 9 × 10 = 90

    12 groups of 10 = 12 × 10 = 120

• Write the following on the board:

  3 × 10 =  7 × 10 =  4 × 10 = 1 × 10 =
  6 × 10 = 10 × 10 =   8 × 10 = 0 × 10 =

“Who would like to read one of these problems?”

• Have the children read each problem in the following way: 
“  groups of 10.”
“How many pieces of cereal are there in 3 groups of 10?” 30

• Fill in the answer.

• Repeat with each problem.
“What we did today is called ‘multiplication.’ “

continued >

6 Saxon Math 2
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The final post is the gradual and purposefully 
managed progression of mathematical 
approaches, from the concrete, to the 
representational, to the abstract (C-R-A). 

The Saxon Math programs offer practice 
using multiple representations and utilizes 
modeled drawings beginning as early as 
kindergarten. These increase in complexity 
as students move through the grade levels.

The method is a powerful tool with both 
routine and non-routine problems. 

This balanced approach carefully 
reflects an understanding of cognitive 

development and the nature of today’s 
student population.

Problem-Solving Fluency
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Write 
a word

equation
Draw a
diagram

Write an
equation

SolveRead Translate

LESSON 35

NEW CONCEPT
• Word Problems About  

Comparing and Elapsed Time

LESSON

236 Saxon Math Grade 5

35

New Concept

The containers range in weight from 245 pounds to 
160 pounds. The heaviest container weighs how many 
pounds more than the lightest container?

In comparison problems, one number is larger and another 
number is smaller. Drawing a sketch can help us understand a 
comparison story. We will draw two rectangles, one taller than 
the other. Then we will draw an arrow from the top of the shorter 
rectangle to extend as high as the taller rectangle. The length 
of the arrow shows the difference in height between the two 
rectangles. The two rectangles and the arrow each have a circle 
for a number. For this problem, the rectangles stand for the 
weights of the two containers.

245

160

Difference:
How much larger or smaller

Heaviest
container

Lightest
container

?

A comparison problem may be solved by using a subtraction 
formula. If we subtract the smaller number from the larger 
number, we find the difference between the two numbers. Here 
we show two ways to write a comparison equation:

 Larger
− Smaller
 Difference

  Larger − Smaller = Difference

In this problem the number missing is the difference, which we 
find by subtracting.

 1 
 

2 14 5 pounds
− 1 6 0 pounds

8 5 pounds

We find that the heaviest container weighs 85 pounds more than 
the lightest container.

 Justify  Explain how to decide if the answer is reasonable. 
Sample: Use compatible numbers; since 250 − 150 = 100, the answer is 
reasonable.

Word Problems About Comparing and Elapsed Time
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Two quantities or sizes can be 
compared by using subtraction or by 
using division. For example, suppose 
Jack is 18 years old and Gheeta is 6 
years old. The difference in their ages 
can be found by subtracting: 18 – 6 = 
12. Jack is 12 years older than Gheeta. 
Dividing tells us how many times older 
Jack is: 18 ÷ 6 = 3. Jack is 3 times as 
old as Gheeta.

Explain that when you think about 
the similarities and differences of two 
different things, you are making a 
comparison. Hold up two different 
containers. Ask,

“Which container is smaller?”

Point out that determining which 
container is smaller is one way to 
compare.

“How else can we compare these 
containers?” Samples: by weight, by 
color, by capacity, by shape

Have students compare other objects in 
the classroom by listing similarities and 
differences.

CONNECTION
Remind students that they were introduced 
to stories about comparing in Investigation 1. 
Introduce this lesson by quickly reviewing  
Investigation 1.

ALTERNATE METHOD
Another way to introduce this lesson is to ask 
students to solve a comparison problem about 
their class. For example, ask,

“How many more boys than girls are in 
our class today?”

Or ask,

“How many more girls than boys are in 
our class today?”

Explain that the “how many more” problem is 
a comparison problem, and that the answer or 
difference in the quantities being compared was 
found by subtracting a lesser number from a 
greater number.

Lead students to generalize that subtraction is 
often used to compare two quantities.

INSTRUCTION
To help students better visualize the comparison, 
copy the drawing on the board or overhead.

INSTRUCTION
Remind students that an answer found by 
subtracting can be checked by adding.

EXAMPLE 1
Error Alert Tell students to check the answer 
by substituting Cleon’s age into the original 
equation.

 c – 11 = 6
 17 – 11 = 6
 6 = 6 The answer checks.

MATH BACKGROUND ENGLISH LEARNERS

236 Saxon Math Grade 5
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Saxon’s instructional approach supports 
students as they solve the rigorous, noteworthy 
problems presented in our programs. In 
addition to stressing math fundamentals and 
operational fluency, the Saxon curriculum 
provides even more support for students 
to become prolific problem solvers. In 
accordance to NCTM’s recommendation that 
“problem solving should not be an isolated 
part of the curriculum but should involve 
all content standards”, problem solving is 
not taught in isolation. Saxon’s distributed 
approach and program structure ensures 
that students are engaged in meaningful 
problem solving every day. And every day, the 
students not only think about math as they 
solve problems, they also talk about it. Saxon’s 
systematic approach to problem solving is 
the type of explicit approach promoted by the 
National Math Advisory Panel’s Final Report in 
that it allows “students many opportunities to 
ask and answer questions and to think aloud 
about the decisions they make while solving 
problems” (page 48). 

Conversations in both Saxon’s primary 
program, as well as Saxon’s Intermediate and 
middle school series, steer students toward 
higher levels of thought as they discuss 
problem scenarios and solutions.

No other curriculum approaches problem-
solving practice and assessment in a 
cumulative fashion. Therefore, Saxon is 
uniquely able to hold students accountable for 
their problem-solving ability and to intervene 
in a meaningful way whenever a problem-
solving weakness develops.

Saxon Grade 4: Lesson 41 Teacher’s Manual Problem 
Solving Discussion

Saxon Course 3 Power Up Test 23

SOLVE  Carry out the plan.

“At 2:00, the hour hand points to the 2. About how many 
minutes later do you expect the minute hand to ‘catch up’ to 
the hour hand?”

At 2:10, the minute hand will point to the 2, 
but the hour hand will have moved forward a 
little bit. We guess that 2:11 is the time when 
the hands come together. We can draw a 
picture to help us visualize the problem.

“At 3:00, the hour hand points to the 3. About how many 
minutes later do you expect the minute hand to ‘catch up’ to 
the hour hand?”

We guess that the minute hand will catch up by 3:16.

“Can you name other times when the clock hands will come 
together?”

We can find a pattern in the times we have already named. It 
is 65 minutes from 12:00 to 1:05, and then 66 minutes to 2:11, 
and then 65 minutes to 3:16. We might expect that it is either 
65 or 66 minutes between times that the hands of a clock come 
together. The other times are: 4:22, 5:27, 7:38, 8:44, 9:49, and 
10:55.

CHECK  Look back.

“Are our answers reasonable?”

We know our answers are reasonable because they follow a 
pattern and because we know where the hands of a clock point 
at certain times of the day.

3

1211
10

9

8
7 6 5

4

2
1

 Regroup $4.65

 $4.64 + $0.01 + $2.99 =
 $4.64 + $3.00 = $7.64

b. Add $2, Subtract 5¢

 $3.86 + $2.00 = $5.86;

 $5.86 − $0.05 = $5.81

 Subtract 5¢, Add 5¢

 ($3.86 − $0.05) + ($1.95 + $0.05) =
 $3.81 + $2.00 = $5.81

4. Problem Solving
Refer to Problem-Solving Discussion below.

LESSON

 Lesson 41 287

facts Power Up E

count aloud We can quickly add or subtract some numbers on a calendar. On a 
calendar, select a number from the middle of the month. If we move 
straight up from one row, we subtract 7. If we move straight down one 
row, we add 7. We can add or subtract two other numbers if we move 
diagonally. Which numbers do we add or subtract when we move one 
row in these directions? +6; +8

mental 
math

 a. Money: $4.65 + 2.99 $7.64

 b. Money: $3.86 + $1.95 $5.81

 c. Money: $6.24 + $2.98 $9.22

 d. Geometry: What is the radius of a circle that has a diameter of 1 
inch?    1 __ 2    in.

 e. Time: Class begins at 1:05 p.m. It ends 50 minutes later. What 
time does class end? 1:55 p.m.

 f. Measurement: Patel’s kite was attached to 50 yards of string. 
How many feet of string is that? 150 ft

 g. Estimation: The price of the new shoes was $44.85. A package 
of socks was $5.30. Round each price to the nearest dollar and 
then add to estimate the total cost. $50

 h. Calculation: 2 × 9 + 9 + 6 + 66 99

problem  
solving

Choose an appropriate problem-solving strategy to solve this 
problem. The hands of a clock are together at 12:00. The hands of 
a clock are not together at 6:30 because the hour hand is halfway 
between the 6 and the 7 at 6:30. The hands come together at 
about 6:33. Name nine more times that the hands of a clock come 
together. Answers will be approximate but should be 1:05, 2:11, 3:16, 4:22, 
5:27, 7:38, 8:44, 9:49, and 10:55.

Power UpPower Up

41 • Subtracting Across Zero
• Missing Factors

New Concepts  >
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Finally, Saxon students enjoy the provision of 
math reference materials (math offices, math 
folders, and student reference guides). These 
reference materials allow them to proceed 
with the problem-solving process even when 
some of the foundational math knowledge 
needed to solve the problem may not have 
reached the level of automaticity.

Most schools are fully aware of the effectiveness of Saxon in laying a strong 
foundation of math content knowledge, but it certainly doesn’t stop there.  

In the Saxon curriculum, quality problems, a solid problem-solving framework, 
and a unique approach that supports students in their problem-solving 

endeavors all work together to provide an effective and balanced approach to 
problem solving. Implementing Saxon Math in your school or district will help 
your students be prepared to solve the math-related problems they will face in 

life and work in this modern, global, and technological age.
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