
Grade 3 Unit 9 Standards-Based Worksheet 

District of Columbia Public Schools — Mathematics 

 

STANDARD 

3.PRA.3. Determine values of variables in simple equations involving addition, subtraction, or multiplication (e.g., 

4106 – t = 37, 5 = m + 3, and r – m = 3). 

Concepts:  
• values 

• variables 
• equations (involving addition, subtraction, or multiplication) 

 

Skills:  

• determine (values of variables) 

Big Ideas:   
• A variable is a symbol that represents a number.  

• An equation tells us that two expressions are equal. 
• We can find the value of a variable in an equation. 

Essential Questions:  

• Why do we need variables? 
• How do we use variables? 
• How do we find the value of a variable? 

• Why do we put an equal sign in an equation?  

Engaging Scenario:  

While camping out, you and your boy/girl scout troop find a strange notebook that seems to be written in a secret 
code.  There are strings of numbers, but also some mysterious sentences containing letters and other symbols in 
what looks like number sentences. Some of the sentences contain the addition, subtraction, and multiplication 

signs, and some, though not all, contain an equal sign.  
 

The notebook really intrigues you, and you suspect that if you solve the mysteries in these number sentences, you 
might find the key to the secret code (and, who knows, maybe even find directions to a hidden treasure!) You and 
your troop decide to read and solve the mystery of the notebook. You decide to first separate equations (sentences 

with an equal sign) from those that do not have the equal sign. You remember that the equal sign means that what 
is on the left side of the equal sign must be equal to what is on the right side. You decide to try to solve these 

sentences to see if you can make both sides equal.  
 



Next, you will have to determine the values of the letter and other symbols (variables) in the equations by 
substituting numbers that make the equation true. You remember that addition and subtraction are inverse 

operations, and multiplication and division are inverse operations as well. You know that you can use one operation 
to check its inverse operation, so you decide to use inverse operations to find the value of the letters and other 

symbols in these equations. 
 
Finally, you and your troop will decide whether you have solved the equations correctly (are both sides equal?). You 

will write an explanation of how you solved the equations and how you know that your solutions are accurate. 
 

PERFORMANCE TASKS THINKING 

SKILLS 

(LOT  �  HOT)* 

PERFORMANCE TASK  ASSESSMENT   
(PROFICIENT CRITERIA) 

Students list equations to be solved (i.e., 
students separate equations from expressions). 

 

list 
(knowledge) 

LOT 
 

Students list a least five equations to be 
solved. 

 

Students use inverse operations in the 
equation to solve it (e.g., q+14=45 is solved 

by using subtraction: q=45-14, q=31). 
 

use 
(application) 

LOT 

Students use the appropriate operation to 
solve the equations. 

Students rewrite equations by substituting a 
value for the variable in the equation. 

rewrite 
(synthesis) 

HOT 

Student equations are rewritten accurately 
and completely. 
 

Students decide whether their equations are 
correct by carrying out the indicated 

operations.   

decide 
(evaluate) 

HOT 

After performing the indicated operations, 
students determine most of their equations 

are correct. 
 
 

 

Students write an explanation of how they 

solved the equations and how they know their 
solutions are correct. (Optional: the set of 

equations can be designed so that there is 
exactly one value for each letter of the 
alphabet. Then a string of numbers can indeed 

be translated into a message.) 
 

write, explain 

(evaluate) 
HOT 

 

Student explanation shows an understanding 

of the role of variables in equations, an 
understanding of the equal sign, and an 

understanding of inverse operations to solve 
equations. 
 

*See Bloom’s Taxonomy of Thinking Skills to determine higher order thinking skills (HOT) or lower order thinking skills (LOT). The goal is to 

create tasks that employ higher order thinking skills.   

 



Standard Assessment: 
 

1)   
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

(2006 MCAS - Grade 4, Item 9) 

 

2) What is the value of    that makes the number sentence below true? 
              3098 − = 923 
(2006 MCAS - Grade 4, Item 12) 

 
3)    

 
Each student in Mr. Lincoln's class was given a card with an equation written on it. 
The picture below shows the card that Beth was given. 

3462 + ! = 3500 

What value for ! makes the equation on Beth's card true? 

    A. 7 

  B. 8 

  C. 13 

  D. 38 
 

 

(2004 MCAS - Grade 4,  Item 24) 

 

Two number sentences are shown below. 

10 + = 25 

+ = 24  

What values for  and    make both number sentences true? 

    A. 
= 35      = 11 

  B. 
= 15     = 9 

  C. 
= 15     = 11 

  D. 
= 9     = 15 

 

 



Resources: 
 Textbook Materials: 

Everyday Mathematics, Teacher’s Lesson Guide, Volume 2, Unit 9, Lessons 1-13, pages 640-729. 
 

 Supplementary Materials: 
http://www.aaamath.com/equ725-equation1.html (Website to practice solving simple and check equations with 

one variable.) 

http://illuminations.nctm.org/LessonDetail.aspx?id=L291 (Fun lesson involving the making of a variable 
machine.) 

 

 

 



Grade 3 Unit 10 Standards-Based Worksheet 

District of Columbia Public Schools — Mathematics 

 

STANDARD 

3.NSO-F.5. Identify and represent fractions (between 0 and 1 with denominators through 10) as parts of unit 

wholes and parts of a collection. 

Concepts:  

• fractions 
• parts of unit wholes 

• parts of a collection 
 

Skills:  
• identify (fractions) 
• represent (fractions) 

 

Big Ideas:   

• Fractions result from dividing a unit whole into equal parts. 
• A unit whole can be a single thing or a collection of things. 

• Fractions can be represented in different ways. 
 

Essential Questions:  
• Why do we need fractions? 
• How do we use fractions? 

• How can we show equal parts of a whole? 
• How can we show fair shares of a collection (of marbles)? 

 

Engaging Scenario:  

You are a volunteer at the new children’s science museum.  Your assignment is to test a new hands-on exhibit on 
fractions for elementary school children. The museum has purchased pattern blocks, colored counters, and marbles 
to use in arranging the hands-on activities for the exhibit.  

 
Your job is to identify unit wholes and fractions of these wholes and then represent them using the pattern blocks, 

colored counters, and marbles. The activities involve using a set of pattern blocks (hexagon, trapezoid, rhombus, 
and triangle) to identify fractions using the area model, and using groups of counters or marbles to identify 
fractions as fair shares of a collection.  

 
 



Use the hands-on exhibit to identify and represent various fractions using these two models (a green triangle is 1/6 
of a hexagon or a rhombus is 1/3 of a hexagon, etc., and if four marbles out of 16 are green, then 1/4 of the 

marbles are green).  Illustrate the fractions you made using the blocks and the groupings, and create more fraction 
problems. Finally, prepare a report summarizing the specific activities and objectives of the exhibit.   

 

PERFORMANCE TASKS THINKING 

SKILLS 
(LOT  �  HOT)* 

PERFORMANCE TASK  ASSESSMENT   

(PROFICIENT CRITERIA) 

Students list fractions which need to be 

identified and represented in the activities 
(e.g., all manner of fractions with 

denominators no greater than 10). 
 

list 

(knowledge) 
LOT 

 

List is diverse and includes 1/2, 1/3, 1/4, 2/4, 

3/4, 2/5, 3/5, 1/6, 2/6, 3/7, 1/8, etc., with 
denominators up to 10. 

 

Students arrange the pattern blocks into the 
named fraction (e.g., one triangle is equal to 
1/6 of a hexagon because six triangles are 

equal to one hexagon and a hexagon is the 
unit whole) and arrange 16 marbles into 

groups of four to represent 1/4 of the marbles 
because 16 marbles are the unit whole. 
 

arrange 
(analysis) 

HOT  

 

Arrangements are accurate and complete. 
 
 

 

Students illustrate their arrangements on 
paper to show their understanding. 

 

illustrate 
(analysis) 

HOT 
 

Illustrations are complete and accurate. 
 

Students create their own fractional models 
using both pattern blocks and marbles to 

challenge each other. 
 

create 
(synthesis) 

HOT 

Student work is accurate and shows an 
understanding of the two models of fractions 

(equal parts of a whole, and fair shares of a 
collection). 
 

Students write a summary of the activities, 
including details about the objective of each 

activity and what they learned from it. 
 

write, summarize 
(evaluation) 

HOT 
 

Summary is cogent and shows an 
understanding of the two models of fractions 

(equal parts of a whole, and fair shares of a 
collection). 

 
*See Bloom’s Taxonomy of Thinking Skills to determine higher order thinking skills (HOT) or lower order thinking skills (LOT). The goal is to 

create tasks that employ higher order thinking skills.  

 



Standard Assessment: 
 

1) 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
(2006 MCAS - Grade 4, Item 2) 

 
 
 

 
 

Yvonne used plain tiles and tiles with stars to make the design shown below. 

 

      

  

 

  

 

  

    

 

    

  

 

  

 

  

 

      

Which of the following fractions represents the part of the design that is made of tiles with 
stars? 

    A. 

 

  B. 

 

  C. 

 

  D 

  

 



2)  Tyler has the group of plates shown below. He used exactly 3/4 of the plates to set the table for a family dinner. 
How many plates did he use? 

 

 

(2005 MCAS - Grade 4, Item 28) 

Resources: 

Textbook Materials: 
Everyday Mathematics Teacher’s Lesson Guide, Volume 2 Unit 8, Teacher’s Reference Manual (Grades K-3, 

Essay #1).  
 

Supplementary Materials: 
http://illuminations.nctm.org/index_o.aspx?id=113 (Fun with Fractions: A Unit on Developing the Region Model 
of fractions.)  

http://illuminations.nctm.org/index_o.aspx?id=112 (Fun with Fractions: A Unit on Developing the Set Model of 
fractions.)  

 
 

 



Grade 3 Unit 10 Standards-Based Worksheet 

District of Columbia Public Schools — Mathematics 

 

STANDARD 

3.NSO-C.12. Use concrete objects and visual models to add and subtract common fractions (halves, thirds, fourths, 

sixths, and eights) with like denominators. 

Concepts:  

• concrete objects 
• visual models 

• common fractions 
• like denominators 

 

Skills:  
• use (concrete objects and visual models) 

• add (common fractions) 
• subtract (common fractions) 

 

Big Ideas:   

• Objects and visual models help us add and subtract fractions. 
• Adding and subtracting is easier when fractions have like denominators. 
• We can add numerators when the denominators are the same.     

 

Essential Questions:  

• How does using objects and visual models help us add and subtract fractions? 
• Why is adding and subtracting fractions easier when they have like denominators?  

• Why do we add or subtract only the numerators of fractions, not the denominators?  
• How is adding and subtracting fractions different from adding and subtracting whole numbers? In what ways is it 

the same?  

 

Engaging Scenario: 

An educational game company just hired you to test a line of educational products. Your job is to evaluate the 
effectiveness of different objects (fraction strips, pattern blocks, and Cuisenaire rods), models (area and line 

models), and activities (games, computer activities) to add and subtract fractions with like denominators. You will 
test the line of products by doing some of the activities. After you test the products, you must appraise each game 
or activity in a report to your boss, the New Products Division Manager.  

  

 



PERFORMANCE TASKS THINKING 

SKILLS 

(LOT  �  HOT)* 

PERFORMANCE TASK  ASSESSMENT   
(PROFICIENT CRITERIA) 

Students demonstrate how the concrete 

objects are to be used (first, build a staircase 
from the white rod to the orange rod, then 
show which are equivalent, e.g., an orange rod 

is equivalent to 10 white rods, etc.). 

demonstrate 

(application) 
LOT 

Demonstrations show an understanding of 

whole-part relationship. 
 
 

 

Students explain what they are doing as they 

manipulate the concrete objects (if a hexagon 
is the whole, a triangle is 1/6. 1/6 and 1/6 are 
2/6’s, etc.) and as they use the visual models 

to add/subtract fractions. 

explain 

(analysis) 
HOT 

 

Students are able to clearly articulate what 

they are doing per the task requirements.  

Students explain how they came up with their 
answers (e.g., “If I take one triangle from six 
triangles, then I know that 5/6 remain because 

one triangle equals 1/6”). 

explain 
(analysis) 

HOT 

Student explanations clearly state how 
solutions were arrived at and use 
mathematical language. 

 

Students appraise activities they have 

participated in and state which activity they 
enjoyed the most and why. Recommendations 
to the manager should also discuss which 

product or products make it easiest to see and 
understand fractions.  

appraise 

(evaluation) 
HOT 

 

Student appraisals are cogent and based on 

mathematical reasons. 
 

*See Bloom’s Taxonomy of Thinking Skills to determine higher order thinking skills (HOT) or lower order thinking skills (LOT). The goal is to 

create tasks that employ higher order thinking skills.  

 

Standard Assessment: 
1) What is the solution to the problem shown below? 

 

 

 

 

 

A.   6/8       B. 6/10      C. 6/16       D. 5/64 
(2006 MCAS - Grade 4, Item 32) 

 




