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UNIT Unit 3: 
Problem Solving and Operations

“Numbers are the highest degree of knowledge. It is knowledge itself.”

- Plato (427-347 B.C.)

Unit Summary

In this unit, the Order of Operations is developed by having students understand 
the importance and need for such rules.  Mnemonic devices are introduced, and 
parentheses are used and referred to as grouping symbols.
After introducing this topic, students will begin using order of operations to simplify 
whole number expressions (without exponents) in problem solving situations.  
Next, they we will model addition and subtraction situations involving fractions 
with objects, pictures, words, and numbers. These models represent the student’s 
mathematical reasoning, and will depict the same problem multiple ways, e.g. words, 
numbers, symbols, charts, graphs, tables, diagrams, and models.  Finally, students 
are introduced to the topic of benchmark strategies, and use it as a basis for making 
mathematical conjectures.

Objectives

Students will

use Order of Operations to simplify whole number expressions without exponents in •	
problem-solving situations;
model addition and subtraction situations involving fractions with objects, •	
pictures, words, and numbers;
depict a problem in multiple ways, e.g. words, numbers, symbols, charts, graphs, •	
tables, diagrams, and models;
use benchmark strategies such as estimation and rounding to determine the •	
reasonableness of their solutions;
model how to formulate and justify mathematical conjectures based on a general •	
description of the mathematical question or problem posed.
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UNIT Benchmark Strategies
  

Annie from Austin writes:  

“I went to the movies on Saturday with my friends. I had nine dollars. I wanted to buy 

a ticket for four dollars and forty-nine cents, popcorn for three dollars and eighty-nine 

cents, and a drink for two dollars and twenty-four cents, but I was afraid I didn’t have 

enough money, so I just got the ticket.” 

“Can you tell me how I should have figured this out quickly? Did I have enough money to 

buy everything?”

•	� Benchmark decimal numbers are amounts that are used often and that are easy to work 

with. For example, 

						    

							       100
25

 = 25 cents 

					      

							       100
50

 = 50 cents  

      

							       100
75

 = _____ cents

1.	 Estimate if Annie had enough money to buy everything.

1)	 Round each of these amounts to the nearest quarter dollar. 

2)	 Add up the rounded numbers to 

3)	 Estimate if Annie has enough money to buy everything.   

Write your answers in the table below:

Item Costs … Rounds to…

Ticket
$4.49

Popcorn $3.89

Drink $2.24

Total:

					   

2.	 Did Annie have enough money? _________ (yes/no)

Unit 3:  Problem Solving and Operations 

Topic 4:  Benchmark Strategies
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UNIT Mixin’ Mike from Brooklyn writes: 

 

“I am going to be the dee-jay for our school dance next week. I want a knock-out ending to the 

night. There are four songs I want to mix. Their lengths are: two and one-eighth, three and one-

half, three and five-eighths, and five and two-fifths minutes.”  

“Can I play these in about the last fifteen minutes?”

3.	� In this case, also round before you estimate.  

We will use the benchmark fractions ¼, ½, and ¾.  

These are common fractions that are helpful in picturing other fractions.

4.	 Estimate if Mixin’ Mike can play all four songs in the last 15 minutes.  

1)	 Round the song lengths. Use the benchmark fractions ¼, ½, and ¾ .

2)	 Add the rounded numbers together. 

3)	 Estimate if there is enough time for Mixin’ Mike play all four songs in the last 15 minutes. 

Write your answers in the table below:

Song
Song Length in 

Minutes

Rounds to…

1 8
12

2 2
13

3 8
53

4 5
25

Total:
 

 

5.	 Can Mixin’ Mike pay these in the last 15 minutes?  _________ (yes/no)

	 Unit 3:  Problem Solving and Operations 

 	 Topic 4:  Benchmark Strategies
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UNIT Introduction

1.	� Quick! What’s five and thirteen-hundredths times nine and eighty-nine hundredths? 

What’s fourteen and seventy-two hundredths minus four and seven hundredths? What’s 

eight-ninths plus eleven-twelfths? 

 

	� It’d be pretty tough to find the specific answers to these problems without using a calcula-

tor or pencil and paper. 

 

	� But sometimes we need to find only an approximate answer: something close to the actual 

answer, but not completely accurate.  

			   •  �We can find these approximate answers using what are called “benchmark strate-

gies.” These benchmark strategies allow us to solve problems much more quickly, or 

to make answers more understandable. 

 

	� We can estimate and round to approximate reasonable results and solve problems where 

exact answers are not required.

Rounding

2.	� One such strategy is called “____________.”  

To round means to express a number as the nearest approximate round or __________ 

number.

3.	� Exactly what that approximate whole number should be is determined by the value of the 

numeral in a particular place in the number. 

a.	 Common sense usually tells us when it’s appropriate to round, and to what place to round.

b.	 Let’s try it.  

	� Round four and twenty-four hundredths to the nearest whole number. Write your answer in 

the table below:

    Question Rounds to…

Unit 3:  Problem Solving and Operations 

Topic 4:  Benchmark Strategies

4.24
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UNIT
Estimation

4.	� Another benchmark strategy involves something called “estimation.” To estimate is to deter-

mine an approximate value about the size, amount or worth of something.

5.	� Remember:  

When estimating, it’s important to _________ first, and then do the math.  

6.	 Here’s a sample problem to show you how it works: 

a.	 We’ll estimate the sum of 98 and 46. 

	 1) First round.  

		   a.  98 rounds to about _________

		   b.  46 rounds to about _________ +

	 2) Then add.               =  _________

	 3) The answer is about __________  

7.	 Estimate the quotient of three hundred twenty-eight divided by twelve:

	

	 1) First Round.  

		  a.	328 rounds up to about    _________ ÷

		  b.	12 rounds down to about _________ 

	 2) Then Divide.               =   _________

	 3) The answer is about         __________   

8.	 By rounding 328 to 300 and 12 to 10 and then dividing 300 by 10, we get 30. 

Benchmark Fractions and Decimals

9.	  �“Benchmark fractions” are also useful tools. Benchmark fractions are fractions that are used a 

lot, like: __________________________________________________________Learning 

them helps us easily estimate and round answers to problems.

10.	�We can also use “benchmark decimal numbers” in the same way. Benchmark decimal numbers 

are really useful when dealing with _________.

11.	 Sample Problems. 

	 Unit 3:  Problem Solving and Operations 

 	 Topic 4:  Benchmark Strategies
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UNIT

12.	�Problem One:  

Jaime goes to a book fair and buys eight books at four dollars and ninety-five cents each. He also 

buys gel pens as presents for his eleven classmates. The gel pens cost eighty-eight cents each. 

Rounding to the nearest dollar, about how much did Jaime spend? First round, then multiply… 

a b c d e

 

Item Cost
Round to nearest 

dollar

 

Qty

Multiply  

c × d

Books
$4.95

8

Gel Pens
$  .88

11

Estimated Total $

Answer: About how much did Jaime spend? _________

13.�	Problem Two:  

The circus is in town! All the schools in town are sending their sixth grade classes. If there are 5 

middle schools. Each middle school has seven to nine sixth gr ade homeroom classes, and each 

homeroom class has fifteen to twenty students, about how many students will see the circus? 

 

We know that: 

•	 There are 5 middle schools. 

•	 Each middle school has seven to nine sixth grade homeroom classes. 

•	 Each homeroom class has fifteen to twenty students.

To find about how many students will see the circus, first round, then multiply…

a b c d

About 

how many 

schools

About how 

many classes

About how 

many students 

in each class

Multiply  

(a × b × c)

Answer: About how many students will see the circus? ____________

Unit 3:  Problem Solving and Operations 

Topic 4:  Benchmark Strategies
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	 Unit 3:  Problem Solving and Operations 

 	 Topic 4:  Benchmark Strategies

Benchmark Strategies

Use benchmark strategies such as estimating and reasonableness to estimate the answers below.

1.  $1.98 + $4.89 =				    2.  $12.01 + $13.96 =

	 $ __________				         $ __________

3.	 98.97 × 8 =					     4.  21.04 ÷ 6.9 =

	 ____________				        ____________

5.	 8/9 + 19/20 =					    6.  19.98 × 20.002 =

	 ____________				        ____________

7.	� Mary went to the theater to see the opening performance of “Handsome Hamsters,” the new musi-

cal she wrote. She was thrilled to see that every row of the 10-row theater was filled. If each row 

has 12 seats, about how many people were there?

	 ____________ people

8.	� Jesse, James, Frank, and Stine carry peaches from their parents’ orchard. If the total weight of the 

peaches is 123 pounds, about how much does each boy carry, if they each carry about the same 

weight?

	 ____________ pounds

9.	� Desmond and Dahlia liked to race. 

•	 Desmond’s times for his three tries were 4.01, 4.5, and 3.9 seconds.  

•	 Dahlia’s times were 3.8, 4.5, and 3.5 seconds.

	 If Desmond and Dahlia were to race again, who is most likely to win and why?

	 ________________________________________________

10.	�If Hermione can be counted on 3/8 of the time and Herman can be counted on 4/7 of the time, 

which one of them can be counted on more often?  Explain.

	 _______________________________________________
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Unit 3:  Problem Solving and Operations 

Topic 4:  Benchmark Strategies

Benchmark Strategies

Use benchmark strategies  such as estimating and reasonableness to estimate the answers below.

Circle the correct answer in exercises 1 – 8.

1.	 123 + 299					     2.  19/20 + 18/19

	 400    422    450				        1    37/39    2

3.	 103 – 89					     4.  $24.93 + $16.94

	 20    10    14					           $42    $41.87    $40

5.	 7/8 × 3					     6.  19 × 29

	 21/24   2    3					          600    581    500

7.	 1002 – 896					     8.  398 ÷ 11

	 104   100    200				         36.18    39    40

9.	� Miguel can throw a football 29 yards in the air. If he were given three throws, would he be able to 

throw from one goal line to the other on a football field? Explain.

	 ________________________

10.	�If it takes 20 minutes to warm the oven and 50 minutes to bake the cake, does Simon have time to 

make his specialty if he has one hour? Explain.

	 ________________________

11.	� Hilda was given a $20 dollar bill by her uncle. She wants to buy three necklaces that cost $2.99 a piece 

and four bracelets that cost $3.87 a piece. Will Hilda have enough money for her purchases? Explain.

	 ________________________

12.	�Harvey and Melba love to go for a drive every Sunday afternoon. They leave at 1:00 and get back 

at 6:00. They always drive north on the main highway. They average 43 miles per hour. About 

how far can they drive before they need to turn around?

	 ____________ miles
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	 Unit 3:  Problem Solving and Operations 

 	 Topic 4:  Benchmark Strategies

Royal Clean-Up

“The King is coming! The King is 

coming!”

Madeline, the handmaid, heard the 

words echo through the  castle! Her 

heart raced, her hands trembled, 

and little beads of sweat began to 

form on her forehead. Her ringlets 

of hair swished them like windshield 

wipers as she got ready.

She looked at the floor of the Princess’s chamber.  Scattered about on the stones were various games 

that Princess Lucella had been playing.  Madeline knew from experience about how long it would 

take her to clean up the games

•	� two turns of the minute glass for “Monarchy” (a total of two minutes and 2.6 seconds because of 

the time it took to turn the minute glass,

•	 one turn of the minute glass for “The Princess Dairies” (a game involving the royal cattle), and

•	 three turns to pick up all of the pieces in “A Million Royal Subjects, A Million Laughs.”

Madeline knew that if the King found Princess Lucella’s room messy, she would be thrown in the dun-

geon.  

•	 Madeline knew that the Royal Timekeeper had once said that the King took a step every 0.89 seconds.

•	 The Royal Minister of Strides said that the length of the King’s step was 0.98 yards.

Problem

If Madeline knew that the King was at the end of the Main Hallway 210 feet away from Princess Lucel-

la’s room and heading her way, would she have enough time to pick up the games?  How could she 

come to this conclusion quickly?  Show how you think Madeline could have figure it out.

___________________________________________________

___________________________________________________
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Unit 3:  Problem Solving and Operations 

Topic 4:  Benchmark Strategies

Benchmark Strategies

Use your benchmark strategies (estimating, reasonableness, etc.) to find the best answer 

to each problem.

1.	� Jake and Jose enjoyed spending time together exploring the canyons in their neighbor-

hood.  On Friday evening, they spent from 6:58 to 8:59 exploring. On Saturday, they 

left a little before 9:00 and returned at noon.  Later that afternoon they went back for a 

couple of hours.  Sunday afternoon they were gone for 55 minutes before they were at-

tacked by a skunk riding a deer, which caused them to return home and take a shower 

as quickly as possible.

	 About how long did Jake and Jose spend in the canyon?  

	 ___________________________________________________

2.	� Harry ate 5/7 of a pie.  Mary ate 1/8 of the pie.  Gary claimed he ate more of the pie 

than they did.  Did he?  Explain.

	 _____________________________________________ 

3.	� The tickets to My Wart, My Life were selling fast (to close family members of the cast).  

Eduardo’s mom gave him $20 to buy all the tickets he could (Eduardo had a “star turn” 

as the wart).  The producers had booked a 10,000-seat theater (despite having a cast of 

only 7 people).  Therefore, there were plenty of seats available.  The pricing was kind 

of odd:  $1.98 a ticket for the first five tickets, 98 cents for each ticket after that.  How 	

many tickets could Eduardo buy?  Circle the best answer.

	 30		  5		  15		  20		  10,000
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