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   Equations and Inequalities – Grade Five                                                 
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Scoring Guidelines: 

Evaluate students’ understanding of how to match statements to the appropriate equation and inequality by using the following guidelines:

Five to six correct – 
Shows adequate understanding of how to match statements to the appropriate equation and inequality

Three to four correct –
Shows partial understanding of how to match statements to the appropriate equation and inequality

Two or fewer correct – 
Shows little or no understanding of how to match statements to the appropriate equation and inequality and requires intervention

Instructional Tip: 
Students can draw lines on to match the statement to the number sentence instead of cutting out the squares.
Post-Assessment:

   Assess what students know about interpreting and creating equations and inequalities within the context of story problem situations. Students write an equation or inequality for the situation and explain the meaning of the variable for the situation.
· Distribute Equations and Inequalities Post-Assessment, Attachment C to each student. Collect and evaluate using Equations and Inequalities Post-Assessment, Attachment D.

Scoring Guidelines: 

Evaluate students’ understanding of interpreting equations and inequalities by using the following guidelines:

Five or six correct responses – 
Shows an adequate understanding how to interpret and create equations and inequalities.
Three or four correct responses – 
Shows a partial understanding of how to interpret and create equations and inequalities.
Two or fewer correct responses – 
Shows an inadequate understanding of how to interpret and create equations and inequalities and requires intervention.
Instructional Procedures:
Part One:  Equations

1.  Write on the board or overhead projector,

17 added to some number is 24

 a.
Ask guiding questions such as:

· What do you know?  (the sum of two numbers is 24; one number is 17)  

· What are you looking for? (the other number) How will you represent this? (with a variable)

b.
Have students write the equation. (x + 17 = 24 or 17 + x = 24) 
c.
Select several students come to the board or overhead projector and write their answers. (x is the number) 
2.  
Evaluate each answer with the class. Ask students to explain why their equation meets the situation.

3.  
Repeat steps 1 and 2 with the following examples:

· the product of  some number and 13.5 is 40.5 (13.5 ( r = 40.5)

· some number divided by 45 is 5 (y  ÷ 45 = 5 or 
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 = 5)
· 4 subtracted from some number is -8 (p – 4 = -8)
4.  Pose more examples as deemed necessary and/or instruction based on individual needs.

5.  Have students write a statement and equation for each operation on their own.

     Circulate, assisting as necessary. Have students give their sentences to a neighbor to write the equations. Circulate assisting as necessary. Have students share some of the equations with the class. Have the class use “thumbs up” to agree or “thumbs down” to disagree with the equation for the statement.

Part Two: Problems Using Equations

6.  Write on the board or overhead projector,

Deonte earns a weekly salary plus a $75 bonus. He earned $550 one week.  Determine Deonte’s weekly salary. (p + 75 = $550 OR 550 – 75 = p; p represents his weekly salary) 

a. 
Ask guiding questions such as:   
· What do you know? (He earned $550 one week. $75 is part of his $550 pay one week)
· What are you looking for?  (his salary in one week) How will you represent what you are looking for? (x or any variable students choose)
b. 
Have students write an equation for the problem.

c. 
Select students to present their equations, explaining what is given and what the    variable represents.

d. 
Evaluate each answer with the class, using a “thumbs up” to agree and a “thumbs down” to disagree. Allow the class to ask questions for clarification. 

7.   Present other situations to students using Part One of Problems Using Equations and Inequalities, Attachment E. Allow students to work independently on the problems before sharing with a partner to explain their equation. Circulate assisting as necessary. Select students to share the equations with the class. Discuss any misconceptions and have students correct any equations they missed.

8.   Give more examples as deemed necessary and/or instruction based on individual needs.

9.   Write an equation such as 3n -2 = 19 or 5x + 4 = 24 on the overhead projector or blackboard.  Have students develop a story problem on their own for the equation. Circulate, assisting as necessary. Select students to share the story problems with class. Have students use the “thumbs up” or “thumbs down” method to validate the equation.

Part Three:  Inequalities
10.  Write on the board or overhead projector
 
Some number added to 3 is greater than 8.  (n + 3 > 8; n represents some number)

  a.
Ask guiding questions such as:

·   What do I know? (the sum of two numbers is greater than 8; one number is 3) 

·   What do you want to know? (the other number) How will you represent what you are looking for? 
b. 
Have students represent this problem with a variable. Circulate to see if students use an inequality or equality symbol.
c. 
Have several students come to the board or overhead projector and write their answers.

d. 
Evaluate each answer with the class. Ask guiding questions to get at students’ understanding.
e. 
Discuss the difference between equality and inequality. Ask students to describe the difference between a situation involving equality and inequality.

11.  Present the following examples:

· 6 times some number is less than 18 (6r < 18; r represents some number)

· 10 divided by some number is greater than 50 (10 ÷ p > 50 or 
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 > 50;p represents some number)

· 2 times some number minus 3 is less or equal to 7 (2r – 3 ≤ 7; r represents some number)
· 5 times some number is greater than or equal to 15 (5 ( h ≥15 or 5h ≥ 15 ; h represents some number)
12. Present more examples as deemed necessary and/or instruction based on individual needs.

13. Have students write a sentence representing an inequality for each operation on their own. Circulate, assisting as necessary. Have students give their sentences to a neighbor to write an inequality for each sentence. Circulate assisting as necessary. Share the sentences with class.

Part Four:  Problem Using Inequalities
14. Write this problem on the board or overhead projector.

Matt is going on a class trip. He has less than $150 to spend. Matt bought 3 pairs of pants and spent $35 on snacks and other items. How much could one pair of pants cost, if they were all of the same value?

a. 
Ask guiding questions such as:

· What do you know? (Matt has less than $150; he spent $35 and he bought 3 pairs of pants) Prompt students if they do not mention that this is an inequality.

· What are you looking for? (how much one pair of pants could cost) How will you represent what you are looking for? (with a variable)

b. 
Have students write an inequality for the problem.
c. 
Have several students write their inequality on the board or overhead projector. 

19. Evaluate each answer with the class. Ask guiding questions to get at students’ understanding.

20. Present other situations to students from Part Two of Problems Using Equations an Inequalities, Attachment E.
21.
Allow students to work independently on the aforementioned problems. Circulate assisting as necessary. Have students share their inequalities with the class. Adjust any incorrect inequalities through class discussion.
22.
Give more examples as deemed necessary and/or instruction based on individual needs.

23.
Write the following inequality on the board or overhead projector



 4x + 3 <10 or 2x ( 5 ≥ 9 
a.
Have students write a story problem for the inequality. Circulate, assisting as necessary.

b.
Select students to share the story problems with class. Have students use the “thumbs up” or “thumbs down” method to validate the equation.

Differentiated Instructional Support: 
Instruction is differentiated according to learner needs, to help all learners either meet the intent of the specified indicator(s) or, if the indicator is already met, to advance beyond the specified indicator(s).

· Conduct post assessment and recording of test results orally

· Allow students to work with manipulatives as needed.

· Work with a peer/buddy throughout the lesson.

Extensions: 
· Provide students with equations and inequalities that require two steps, i.e., 2n + 15 < 3 or  
-25 = 4 + 12y 
· Give students equations and inequalities using negative numbers, decimals, and fractions.

Home Connection: 
Have students go home and with the assistance of their parents/guardians develop an equation and inequality for each operation using real life situations.
Materials and Resources: 

The inclusion of a specific resource in any lesson formulated by the Ohio Department of Education should not be interpreted as an endorsement of that particular resource, or any of its contents, by the Ohio Department of Education. The Ohio Department of Education does not endorse any particular resource.  The Web addresses listed are for a given site’s main page, therefore, it may be necessary to search within that site to find the specific information required for a given lesson. Please note that information published on the Internet changes over time, therefore the links provided may no longer contain the specific information related to a given lesson. Teachers are advised to preview all sites before using them with students. 

For the teacher:
Board and chalk, overhead projector

For the student:
Pencil, paper, scissors and glue

Vocabulary: 
· equation

· greater than or equal to (>) 

· inequality
· less than or equal to (<)

· product of

Research Connections: 
Arter, Judith and Jay McTighe. Scoring Rubrics XE "Rubrics"  in the Classroom: Using Performance Criteria XE "Performance Criteria"  for Assessing and Improving Student Performance. Thousand Oaks, CA:  Corwin Press, 2001.
Ogle, Donna M. “The Know, Want To Know, Learn Strategy.” In K. D. Muth (Ed.) Children’s Comprehension of Text: Research into Practice, 205-223, Newark, DE: International Reading Association, 1986.
Schoenfeld, Alan.  Cognitive Science and Mathematics Education.  Hillsdale, NJ: Erlbaum Associates, 1987.

Attachments:
Attachment A, Pre-Assessment Equations and Inequalities

Attachment B, Pre-Assessment Equations and Inequalities, Answer Key

Attachment C, Post-Assessment, Equations and Inequalities

Attachment D, Post-Assessment, Equations and Inequalities, Answer Key

Attachment E, Problems Using Equations or Inequalities

Attachment A

Pre-Assessment

 Name_______________________________   
Date__________________________

Directions:  Cut out each square.  Match the number statement to the number sentence. Glue the number sentence to the back of the number statement.

	Number Statement
	Number Sentence

	7 less than some number equals 4
	3h < 20

	14 more than some number equals 21
	x – 7 = 4

	some number times 2.8 equals 10.5
	30 ÷ w = 6

	30 divided by some number equals 6
	m + 7 > 30

	some number plus 7 is greater than 30
	x + 14 = 21

	product of some number and 3 is less than 20
	2.8p = 10.5


Attachment B

Pre-Assessment Answer Key
	Number Statement
	Number Sentence

	7 less than some number equals 4
	x – 7 = 4

	14 more than some number equals 21
	x + 14 = 21

	some number times 2.8 equals 10.5
	2.8p = 10.5

	30 divided by some number equals 6
	30 ÷ w = 6

	some number plus 7 is greater than 30
	m + 7 > 30

	product of some number and 3 is less than 20
	3h < 20


Attachment C

Equations and Inequalities Post-Assessment

Name_______________________________   
Date__________________________

Directions: Read the following problems. Write an equation or inequality for each problem. Describe what each variable represents in the equation or inequality.

1.  
Empire School bought new computers and printers. The computers and printers together cost more than $1600. The printers cost $350.00. What do we know about the cost of the computers?

2.  
Charles participated in a race to help raise funds for his class trip.  Ms. Flowers pledged $3 per mile. Mr. Smith gave Charles $2. Charles had $50 after the race. How many miles did Charles run?

3.  
Kellie earned $10 to do chores and $5 per hour to babysit. She earned more than $50 last week.  How many hours did Kellie baby-sit last week?

4.  
Jorel buys a slice of pizza each weekday for his lunch.  On Friday, he also bought a salad for $2.  Jorel spent less than $12 this week for his lunch. How much could a slice of pizza cost?
5.  Charnae joined a book club for $8. The cost of each book she buys is $3. Charnae spent $29 on her first order (including the joining fee). How many books did she buy in her first order?


a. 8x + 3 = 29

b. 3x + 8 = 29

c. 3x = 37

d. x + 11 = 29
      Select the equation that represents the situation. Explain why you chose the equation. 

Attachment D

Equations and Inequalities Post-Assessment Answer Key          

1.  
Empire School bought new computers and printers. The computers and printers together cost more than $1600. The printers cost $350.00. What do we know about the cost of the computers?
c + 350 ( 1600  (c = cost of computers) 
2.  
Charles participated on a race to help raise funds for his class trip. Ms. Flowers pledged $3 per mile.  Mr. Smith gave Charles $2. Charles had $50 after the race. How many miles did Charles run?
3x + 2 = 50 (x = number of miles run)

3. 
Kellie earned $5 per hour to baby-sit and $10 to do chores. She earned more than $50 last week. How many hours did Kellie baby-sit last week?

5b + 10( 50 (b = hours she baby-sits)
4.  
Jorel buys a slice of pizza of pizza each weekday for his lunch.  On Friday, he also bought a salad for $2. He spent less than $12 for his lunch this week. How much could a slice of pizza cost?
                                             5x + 2 ( 12 (x = cost of one slice of pizza)
5. Charnae joined a book club for $8.  The cost of each book she buys is $3.00. Charnae spent $29 on her first order.  How many books did she buy in her first order?

b. 3x + 8 = 29
This is the correct equation because Charnae pays $3 for each book plus the $8 fee for a total of $29.
Attachment E

Problems Using Equations and Inequalities

Part One: Equations

Directions: Write an equation for each problem. Describe what the variable represents in each problem. 

1.   Brittany scored 23 points in her last basketball game. This is 5 less than twice what she scored in her first game. How many points did Brittany score in her first game?

p is the number of points Brittany scored in the first game; 2p - 5 = 23

2.   Chelsea paid $30 for a taxi ride on a return trip to the airport. This includes a $5 discount she received on the trip from the airport. The taxi ride costs $2 per mile. How many miles is the trip?   

m is the number of miles in the trip; 2m - 5 = 30 

3.   Dia took many rolls of film while on vacation. Each roll cost $4 to develop.  Dia paid $35, which includes the cost of a $7 album and to the cost to develop the rolls of film. How many rolls of film did Dia take? Which of the following represents the equation for this scenario? 

      A. 4h -7 = 35   
B.11 + h = 35   

C. 7h + 4 =35   

D. 4h + 7 = 35

Justify your answer. 

Answer: D; h represents the number of rolls of film; Multiply the cost of each roll of film times the number of rolls of film and add the $7 for the cost of the album for a total of $35. 

Attachment E (continued)
Problems Using Equations and Inequalities

Part Two: Inequalities

Directions: Write an inequality for each problem. Describe what the variable represents in each problem.

4.   Colleen needs at least 25 hours to complete her science project during the school week. In two days, she has worked 8 hours. How many hours each day should Colleen work to complete her science project?

      h represents the number of hours Colleen should work each for 3 days

3h + 8 ≥ 25 

5. 
Amber is 12 inches shorter than her father is. Their heights together are at most 140 inches. What is the tallest that Amber could possibly be?

     t represents Amber’s height

t + t + 12 ≤ 140

6. 
Candace needs at least 1200 milligrams of calcium each day. She eats an orange and drinks milk to get her calcium. Each orange furnishes 52 milligrams of calcium and milk furnishes 380 milligrams of calcium for each cup. How many cups of milk should Candace drink each day?

    c represents the number of cups of milk Candace should drink each day

380c + 52 ≥ 1200
Ohio Standards Connection





Patterns, Functions and Algebra





Benchmark C


Use variables to create and solve equations and      inequalities representing problem situations.





Indicator 4


Create and interpret the meaning of equations and inequalities representing problem situations.


 


Benchmark D


Use symbolic algebra to      represent and explain      mathematical      relationships.





Mathematical Processes 





Benchmarks:


H. Use representations to


     organize and


     communicate


     mathematical thinking


     and problem solutions.


J.  Communicate


     mathematical thinking


     to others and analyze


     the mathematical


     thinking and strategy


     of others.


K. Recognize and use


     mathematical language


     and symbols when


     reading, writing and


     conversing with others.








Lesson Summary: 


In this lesson, students create and interpret equations and inequalities within the text of problem situations. The pre-assessment is an informal activity in which students match a statement to the appropriate equation or inequality. The post-assessment is an informal paper-and-pencil tool assessing students’ ability to correctly interpret and create equations and inequalities within the text of a story problem. This is a four-part lesson. The first and second sections involve students’ understanding of interpreting equations through class discussions and creating equations on their own. The third and fourth sections involve students’ understanding of interpreting inequalities through class discussions and creating inequalities on their own.





Estimated Duration: 	40 minutes per section











Commentary:


Equations are a major communication tool in mathematics. Translating a situation to an equation begins in early grades. (Van de Walle) Using variables to represent the situation in equations and inequalities help students build a foundation for developing further algebraic concepts in the middle school years. When using contexts, students have a better understanding of what the variable means and how it is used in equations and inequalities. Help students identify variables in situations and represent the variable using different letters.








Pre-Assessment:


The pre-assessment is an informal, matching activity to determine what students know about translating statements to equations or inequalities.


Distribute Equations and Inequalities Pre-Assessment, Attachment A, to each student and have students take supply scissors and glue. 


Have students cut out the equation or inequality statements and number sentences, match each statement with an appropriate number sentence and then glue them back-to-back. 


Observe the students and make anecdotal notes. 


Collect and evaluate using Equations and Inequalities Pre-Assessment Answer Key, Attachment B.
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