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Interpreting Algebraic Expressions  

MATHEMATICAL GOALS  
This lesson unit is intended to help you assess how well students are able to translate between words, 
symbols, tables, and area representations of algebraic expressions. It will help you to identify and 
support students who have difficulty in: 

¥ Recognizing the order of algebraic operations. 
¥ Recognizing equivalent expressions. 
¥ Understanding the distributive laws of multiplication and division over addition (expansion of 

parentheses). 

COMMON CORE STATE ST ANDARDS  
This lesson relates to the following Standards for Mathematical Content in the Common Core State 
Standards for Mathematics:   

A-SSE: Interpret the structure of expressions. 

A-APR: Rewrite rational expressions.  
This lesson also relates to the following Standards for Mathematical Practice in the Common Core 
State Standards for Mathematics:  

2.  Reason abstractly and quantitatively.  

7. Look for and make use of structure.   

INTRODUCTION   
The lesson unit is structured in the following way: 

¥ Before the lesson, students work individually on an assessment task that is designed to reveal 
their current understanding and difficulties. You then review their work, and formulate questions 
for students to answer, to help them improve their solutions.  

¥ During the lesson, students work in pairs or threes to translate between word, symbol, table of 
values, and area representations of expressions.  

¥ In a whole-class discussion, students find different representations of expressions and explain 
their answers.  

¥ Finally, students return to their original assessment task, and try to improve their own responses.  

MATERIALS REQUIRED  
¥ Each student will need two copies of the assessment task Interpreting Expressions and a mini-

whiteboard, pen, and eraser. 
¥ Each pair of students will need a copy of Card set A: Expressions, Card Set B: Words, Card Set 

C: Tables, Card Set D: Areas, a glue stick, a felt-tipped pen, and a large sheet of paper or card for 
making a poster. 

¥ If you think you will need to continue with the activities into a second lesson, provide envelopes 
and paper clips for storing matched cards between lessons.  

¥ There are some projector resources to help with instructions.  
¥ The card sets should be cut up before the lesson. Note that the blank cards are part of the activity. 

TIME NEEDED  
10 minutes for the assessment task, a 1-hour lesson and 10 minutes in a follow-up lesson (or for 
homework). All timings are approximate and will depend on the needs of the class.  
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BEFORE THE LESSON  

Assessment task: Interpreting Expressions (10 minutes)  

Have the students do this task in class or for 
homework a day or more before the formative 
assessment lesson. This will give you an 
opportunity to assess the work and to find out 
the kinds of difficulties students have with it. 
You will then be able to target your help more 
effectively in the follow-up lesson.  

Give each student a copy of Interpreting 
Expressions. Introduce the task briefly and help 
students to understand what they are being 
asked to do.  

I want you to spend ten minutes working 
individually on this task.  

DonÕt worry too much if you canÕt 
understand or do everything. There will be 
a lesson [tomorrow] with a similar task 
that will help you improve.  

It is important that, as far as possible, students 
are allowed to answer the questions without 
assistance.  

If students are struggling to get started, ask them questions that help them understand what is 
required, but do not do the task for them. 

Assessing studentsÕ responses  
Collect studentsÕ responses to the task. Make some notes about what their work reveals about their 
current levels of understanding. The purpose of doing this is to forewarn you of the difficulties 
students will experience during the lesson itself, so that you may prepare carefully.  

We suggest that you do not score studentsÕ papers. The research shows that this will be 
counterproductive, as it will encourage students to compare their scores and distract their attention 
from what they can do to improve their mathematics.  

Instead, help students to make further progress by summarizing their difficulties as a list of questions. 
Some suggestions for these are given on the next page. These have been drawn from common 
difficulties observed in trials of this lesson unit.  

We suggest that you write your own lists of questions, based on your own studentsÕ work, using the 
ideas in the Common issues table on the next page. You may choose to write questions on each 
studentÕs work. If you do not have time to do this, you could write a few questions that will help the 
majority of students. These can then be displayed on the board at the end of the lesson. 
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Interpreting Expressions 
1.  Write algebraic expressions for each of the following: 

a. Multiply n by 5 then add 4.  

b. Add 4 to n then multiply by 5.   

c. Add 4 to n then divide by 5.   

d. Multiply n by n then multiply by 3.   

e. Multiply n by 3 then square the result.   

2. The equations below were created by students who were asked to write equivalent expressions on 
either side of the equals sign.  

 Imagine you are a teacher. Your job is to decide whether their work is right or wrong. If you see an 
equation that is false, then: 

a. Cross out the expression on the right and replace it with an expression that is equivalent to the 
one on the left. 

b. Explain what is wrong, using words or diagrams. 

    

!  

2(n +  3) =  2n +  3  

    

! 

10n "5
5

=  2n "  1
 

    

!  

(5n)2 =  5n2
 

    

!  

(n +  3)2 =  n2 +  32 =  n2 +  9  



Student Materials Interpreting Algebraic Expressions S-1 
 © 2012 MARS, Shell Center, University of Nottingham 

Interpreting Expressions 
1.  Write algebraic expressions for each of the following: 

a. Multiply n by 5 then add 4.  

b. Add 4 to n then multiply by 5.   

c. Add 4 to n then divide by 5.   

d. Multiply n by n then multiply by 3.   

e. Multiply n by 3 then square the result.   

2. The equations below were created by students who were asked to write equivalent expressions on 
either side of the equals sign.  

 Imagine you are a teacher. Your job is to decide whether their work is right or wrong. If you see an 
equation that is false, then: 

a. Cross out the expression on the right and replace it with an expression that is equivalent to the 
one on the left. 

b. Explain what is wrong, using words or diagrams. 

    

! 

2(n +  3) =  2n +  3  

    

! 

10n "5
5

=  2n "  1
 

    

! 

(5n)2 =  5n2
 

    

! 

(n +  3)2 =  n2 +  32 =  n2 +  9  



Student Materials Interpreting Algebraic Expressions S-2 
 © 2012 MARS, Shell Center, University of Nottingham 

Card Set A: Expressions 

E1 

    

! 

n + 6
2  

E2 

! 

3n2  

E3 

! 

2n +12  

E4 

! 

2n + 6  

E5 

! 

2(n + 3)  

E6 

! 

n
2

+ 6
 

E7 

! 

(3n)2  

E8 

! 

(n + 6)2  

E9 

! 

n2 +12n + 36  

E10 

! 

3+
n
2  

E11 

! 

n2 + 6  

E12 

! 

n2 + 62  

E13 
 

E14 
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Card Set B: Words 

W1 

Multiply n by two, then add six. 

W2 
Multiply n by three,  
then square the answer. 

W3 
Add six to n                              
then multiply by two. 

W4 

Add six to n then divide by two. 

W5 
Add three to n then multiply by 
two. 

W6 
Add six to n then square the 
answer. 

W7 
Multiply n by two                      
then add twelve. 

W8 
Divide n by two                       
then add six. 

W9 

Square n, then add six 

W10 

Square n, then multiply by nine 

W11 
 
 
 

W12  
 
 

W13 

 

W14 

 



Student Materials Interpreting Algebraic Expressions S-4 
 © 2012 MARS, Shell Center, University of Nottingham 

Card Set C: Tables 

T1 

n 1 2 3 4 

Ans 14 16 18 20 
 

T2 

n 1 2 3 4 

Ans   81 144 
 

T3 

n 1 2 3 4 

Ans  10 15 22 
 

T4 

n 1 2 3 4 

Ans 3  27 48 
 

T5 

n 1 2 3 4 

Ans   81 100 
 

T6 

n 1 2 3 4 

Ans  10 12 14 
 

T7 

n 1 2 3 4 

Ans  4  5 
 

T8 

n 1 2 3 4 

Ans 6.5 7 7.5 8 
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Card Set D: Areas 

A1 
 

A2 
 

A3 
 

A4 
 

A5 
 
 

A6 
 

A7  A8 
 

 

 

n 6

2
!

n 3

2
!

n n n
n !

n n n
n
n
n !

n 61
2 !

n 12
1
2 !

n 6

n

6
!

n 6

n
1

!
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Matching Expressions and Words 

P-1 

Add	  four	  to	  n,	  then	  multiply	  by	  two.	  

Add	  two	  to	  n,	  then	  multiply	  by	  four.	  

Multiply	  n	  by	  two,	  then	  add	  four.	  

4n + 2 

4(n +2) 

2(n + 4) 
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