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1.  Lesson Title:  Interpreting Word Problems 
A. Grade Level:  9th
B. Topic:  Math Word Problems
C. Materials:  Chalk Board (Dry Erase Board), “Math Word Problems” Worksheet, “Practice with Word Problems” Worksheet. (Parts of these worksheets were taken from - http://www.studygs.net/mathproblems.htm and http://www.purplemath.com/modules/translat2.htm).
2. Lesson Overview:  The students will break down word problems, learning how to analyze math language and apply it to solving word problems.  They will examine math vocabulary and key words and discover how to use this to translate statements into algebraic expressions.  They will then apply these skills to analyze word problems and uncover the algebraic expressions.  Finally, they will use these skills to construct appropriate equations and evaluate word problems.  
3. Lesson Objectives: 
-Students will analyze word problems and produce algebraic expressions and equations. 
-Students will form the skills needed to evaluate what a word problem is asking them, devise a plan to solve the problem, and judge the reasonableness of the result.  
4. NYS Standard Key Idea(s):  
NYS Key Idea 3A:  Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.
NYS Key Idea 4A:  Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
5. Anticipatory Set:  Write 7x+12x = 19x on the board and ask the students to write this out in words.  (Ex. “7 times x plus 12 times x is equal to 19 times x.” or “The sum of 7 multiplied by x and 12 multiplied by x is 19 multiplied by x”).  When completed, if there are multiple students, have them exchange papers and evaluate each other’s statements (if they have written them correctly they should get 7x+12x = 19x).  If you are only working with one student, read what they have written and evaluate.  Let the students know that we will be dealing with translating words into algebraic expressions to solve word problems.
6. Developmental Activity: 
1. Hand out the “Math Word Problems” worksheet.  

2. Explain to the students that this is a reference guide to help them solve word problems and that we will be referring back to it as we work through some practice problems.  
3. Review with the students the steps for successfully solving word problems as described in the “Strategy for Successfully Completing Word Problems” section.
4. Hand out the “Practice with Word Problems” worksheet and have the students complete problems 1-4 from Part 1, referring back to the “Vocabulary and Key Words” section of the “Math Word Problems” worksheet. 
5. Let the students work on these problems by themselves, but assist them when necessary.  You can help them by pointing out key words and showing them where in the “Math Word Problems” worksheet they can find those key words.  If they complete this quickly and time permits, you can have them work on the rest of the problems (5-7).  However, make sure to save enough time for the students to work on the problems from past Math A exams in Part 3 of the “Practice with Word Problems” worksheet, as described in the Assessments section of the lesson.
6.  Next, for guided practice, have the students complete problem 1 from Part 2 of the “Practice with Word Problems” worksheet.  When working on this, have the students refer to the “Strategy for Successfully Completing Word Problems” and the “Vocabulary and Key Words” sections in the “Math Word Problems” worksheet.  Again, if the students complete this quickly and there is enough time, they can attempt problem 2, if not, move on.   

7. Closure:  Discuss with the students what they have learned.  For example, what are some ways in a word problem to say addition? (The students should say sum, increased by, added to, etc.) Subtraction? (The students should say less, decreased by, difference, etc.)  Multiplication? (The students should say times, multiplied by, product, etc.) Division? (The students should say per, divided by, quotient, etc.)  Also, have them name a strategy for solving word problems that they have not used before and will start using (if there are multiple students have each student contribute one.  Possible answers are, “read the problem carefully”, “find the question to be answered”, or any of the other strategies from the “Math Word Problems” worksheet in the “Strategy for Successfully Completing Word Problems” section).   
8. Assessments: For assessment, have the students complete problems 1 and 2 from Part 3 of the “Practice with Word Problems” worksheet and make sure to tell them that all of these problems were taken from past Math A exams.  Focus on the way the students complete these two problems to assess if they are analyzing the problems correctly and using the strategies learned (RQWQCQ) to successfully devise a plan to solve the problems.  Also, make sure that the students are evaluating the reasonableness of their answers.  If a student answers a problem incorrectly, have them explain what they thought the problem was asking and the method they used to solve it.  Try to identify the student’s error and have them refer to the “Math Word Problems” worksheet to help them set-up the problem and try again.  If the students complete both problems successfully, let them continue to work on the other problems on this worksheet.  I don’t expect them to finish all of these problems, but if they want more practice they can work on these on their own (if they want to do this let them know we can provide the answers for them to check their work).
Math Word Problems
Vocabulary and Key Words:

	Addition
	increased by
more than
combined, together
total of
sum
added to

	Subtraction
	decreased by
minus, less
difference between/of
less than, fewer than

	Multiplication
	of
times, multiplied by
product of
increased/decreased by a
factor of (this type can
involve both addition or
subtraction and
multiplication!)

	Division
	per, a
out of
ratio of, quotient of
percent 

	Equals
	is, are, was, were, will be
gives, yields
sold for


More vocabulary and key words:
· "Per" means "divided by"
Ex. "I drove 90 miles on three gallons of gas, so I got 30 miles per gallon", or 30 miles/gallon. 
· "a" sometimes means "divided by"
 Ex. "When I tanked up, I paid $3.90 for three gallons, so the gas was 1.30 a gallon”, or $1.30/gallon 

· "less than"
When you translate a statement using "less than" you must be careful to set up the expression in the right order.  For example, if we say “10 less than x” it means “x – 10”.  The situation is similar when using "subtracted from".  If we say “10 subtracted from x” we know this means "x – 10" because we are subtracted 10 from x.  Because of this, when using "less than" it may be helpful to think of it as "subtracted from”.  For example, if we had “10 less than x” we could replace "less than" with "subtracted from” giving us “10 subtracted from x” which we know is “x – 10”.  
· "quotient/ratio of" constructions  
If a problems says "the quotient/ ratio of x and y", it means "x divided by y" or x/y or x÷y 

· "difference between/of" constructions
If the problem says "the difference of x and y", it means "x - y" 
Strategy for Successfully Completing Word Problems:
The RQWQCQ Strategy for Solving Math Word Problems 
RQWQCQ is a good strategy to use when solving math word problems. Each of the letters in RQWQCQ stands for a step in the strategy. 
Read       
Read the entire problem to learn what it is about. You may find it helpful to read the problem out loud, form a picture of the problem in your mind, or draw a picture of the problem. 
Question     
Find the question to be answered in the problem. Often the question is directly stated. When it is not stated, you will have to identify the question to be answered. 
Write          
 Write the facts you need to answer the question. It is helpful to cross out any facts presented in the problem that are not needed to answer the question. Sometimes, all of facts presented in the problem are needed to answer the question. When doing this take note of the units of measure.
Question    
Ask yourself “What computations must I do to answer the question?” When doing this look for the key words identified above because these words indicate what mathematical operations will be performed.  
Compute   
Set up the problem on paper and do the computations. Check your computations for accuracy and make any needed corrections. Once you have done this, circle your answer. 
Question    
Look at your answer and ask yourself: “Is my answer possible?” You may find that your answer is not possible because it does not fit with the facts presented in the problem. When this happens, go back through the steps of RQWQCQ until you arrive at an answer that is possible. 

Practice with Word Problems
Part 1: Translate the following into algebraic expressions.
1. Translate "the sum of 8 and y" into an algebraic expression.
This translates to "8 + y"

2. Translate "4 less than x" into an algebraic expression. 
This translates to "x – 4"

3. Translate "x multiplied by 13" into an algebraic expression. 
This translates to "13x"

4. Translate "the quotient of x and 3" into an algebraic expression. 
This translates to " x/3"

5. Translate "the difference of 5 and y" into an algebraic expression. 
This translates to "5 – y"

6. Translate "the ratio of 9 more than x to x" into an algebraic expression. 
This translates to "(x + 9)/x"

7. Translate "nine less than the total of a number and two" into an algebraic expression, and simplify. 
This translates to "(n + 2) – 9", which then simplifies to "n – 7"
NOTE: The answers will not be present on the student copies.
Part 2: Find the algebraic expressions.
1. The length of a football field is 30 yards more than its width. Express the length of the field in terms of its width w.
Whatever the width w is, the length is 30 more than this and "more than" means "plus that much" so you'll be adding 30 to w.
The expression they're looking for is "w + 30"
2. Twenty gallons of crude oil were poured into two containers of different size. Express the amount of crude oil poured into the smaller container in terms of the amount g poured into the larger container.
The expression they're looking for is found by this reasoning: There are twenty gallons total, and we've already poured g gallons of it. That means that there are 20 – g gallons left. 
They want the answer "20 – g".

NOTE: The answers will not be present on the student copies.
Part 3: Solve the following problems from past Math A exams.  
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Answer: 2x+3=15, x=6
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Answer: 3x-1
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Answer: 78.6%
Note: The answers will not be present on the student copies.
[image: image4.emf]
Answer: n(n+2)
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Answer: 18
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Answer: x(x+1)=156
Note: The answers will not be present on the student copies.
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Answer: 141,288/683748 = 20.7%
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Answer: 13
[image: image9.emf]
Answer: (x+7)(x-3)=24, x=5
Note: The answers will not be present on the student copies.
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