Standards-based Assessment Bank
3rd Grade Mathematics

Number, Number Sense and Operations


Index to Questions

	Question Number
	Source
	BM
	GLI
	Description

	1
	OAT March 05
	A
	NNS 3.2a
	This multiple-choice question asks students to select the whole number represented in a picture.

	7
	OAT March 05
	L
	NNS 3.9a
	This multiple-choice question asks students to divide 90 stickers evenly among ten friends.

	11
	OAT March 05
	J
	NNS 2.13, NNS 3.15
	This multiple-choice question asks students to select numbers for use in estimating a total.

	15
	OAT March 05
	K
	NNS 3.12, NNS 3.14
	This extended-response question asks students to do two tasks involving the relationship between item costs and total costs. 

	17
	OAT March 05
	G
	NNS 3.11
	This multiple-choice question asks students to recognize a model of the commutative property of multiplication.

	21
	OAT March 05
	K
	NNS 3.12
	This multiple-choice question asks students to find the difference between two whole numbers.

	25
	OAT March 05
	L
	NNS 3.9a, NNS 3.9b
	This short-answer question asks students to separate 20 oranges into six equal groups and state the size of each group and the number of leftover oranges.

	29
	OAT March 05
	F
	NNS 3.4
	This multiple-choice question asks students to determine the amount of change.

	39
	OAT March 05
	K & L
	NNS 3.8b, 
NNS 3.14
	This multiple-choice question asks students to find the number of erasers in three sets of 12.

	41
	OAT March 05
	K
	NNS 3.12
	This multiple-choice question asks students to find the total of two numbers.

	45
	OAT March 05
	B
	NNS 3.7
	This multiple-choice question asks students to identify the fraction representing the shaded amount of a picture. 

	17
	OAT March 06
	B
	NNS 3.7
	This multiple-choice question asks students to select a number (a decimal fraction) that is represented by the shaded part of the figure. 

	27
	OAT March 06
	D
	NNS 3.6
	This multiple-choice question asks students to use models to compare two commonly used fractions.

	38
	OAT March 06
	J
	NNS 3.15
	This short-answer question asks students to estimate the reasonableness of computations.



	Question Number
	Source
	BM
	GLI
	Description

	41
	OAT March 06
	H
	NNS 3.10c
	This multiple-choice question asks students to select an expression that represents repeated addition as multiplication.

	45
	OAT March 06
	G
	NNS 3.11
	This multiple-choice question asks students to select an expression that is equivalent to (7 + 3) + 2.

	10
	OAT May 07
	L
	NNS 3.8a
	This short-answer question asks students to analyze a problem situation involving sharing crayons.

	19
	OAT May 07
	I
	NNS 3.13
	This multiple-choice question asks students to select an expression that has a product of 28.

	33
	OAT May 07
	F
	NNS 3.4
	This extended-response question asks students to find the total cost of the items purchased and determine the amount of change received from paying with a $10 bill.

	35
	OAT May 08
	J
	NNS 2.13
	This multiple-choice question asks students to choose a number sentence that will give an appropriate estimate for a subtraction problem.

	43
	OAT May 07
	C
	NNS 3.5
	This multiple-choice question asks students to select a fraction that represents a given situation.

	4
	OAT May 08
	A
	NNS 3.2c
	This multiple-choice question asks students to find the total number of pencils that Ms. Turner is ordering.

	12
	OAT May 08
	J
	NNS 2.13
	This multiple-choice question asks students to estimate the total number of books purchased at a book fair.

	22
	OAT May 08
	F
	NNS 3.4
	This multiple-choice question asks students to determine the change in coins when a book that costs $4.89 is purchased with a five-dollar bill.

	32
	OAT May 08
	H
	NNS 3.10b
	This multiple-choice question asks students to relate multiplication to division, which are inverse operations.

	38
	OAT May 08
	C
	NNS 3.5
	This short-answer question asks students to write a fraction representing a problem situation.


BACK TO INDEX
	Benchmark:     A
	Use place value structure of the base-ten number system to read, write, represent and compare whole numbers and decimals.

	GLI:            NNS 3.2a
	Use place value concepts to represent whole numbers and decimals using numerals, words, expanded notation and physical models. For example:

a. Recognize 100 means “10 tens” as well as a single entity (1 hundred) through physical models and trading games.


Multiple Choice Question:
	1.
	Which number is shown by the blocks?

[image: image1.wmf]


	A.
	153

	B.
	351

	C.
	513


Commentary:

This multiple-choice question asks students to select the whole number represented in a picture. There are multiple strategies for finding the amount. One strategy uses knowledge of place value to recognize the total value. One 100-square plus five 10-strips plus 3 unit cubes results in 100 + 50 + 3 = 153 (choice A). Choices B and C can be eliminated by recognizing that the hundreds digit in each is too large.

The complexity level of this question is Low Complexity. This question requires students to recognize an equivalent representation of a whole number.

Performance Data:

The percent of public school students selecting answer choice A for question 1 on the March 2005 Grade 3 Achievement Test was 97%.

Keywords:  number, place value

BACK TO INDEX
	Benchmark:      L
	Use a variety of methods and appropriate tools (mental math, paper and pencil, calculators) for computing with whole numbers.

	GLI:             NNS 3.9a
	Model, represent and explain division; e.g., sharing equally, repeated subtraction, rectangular arrays and area model. For example:

a. Translate contextual situations involving division into conventional mathematical symbols.


Multiple Choice Question:
	7.
	Alicia has 90 stickers. She gives all of the stickers to 10 of her friends. Each friend gets the same number of stickers. Which number sentence shows how many stickers each friend gets?
A. 90 + 10 = 100

B. 90 
[image: image2.wmf]´

 10 = 900

C. 90 
[image: image3.wmf]¸

 10 = 9


Commentary:

This multiple-choice question asks students to divide 90 stickers evenly among ten friends. Students are likely to think about how they would solve the problem (90 divided 10 ways) and then look at the answer choices to find a choice using division (choice C). Choices A and B are incorrect because they use operations other than division.

The complexity level of this question is Moderate Complexity. Students compare statements (the problem statement and the answer choices).

Performance Data:

The percent of public school students selecting answer choice C for question 7 on the March 2005 Grade 3 Achievement Test was 76%.
Keywords:  operations, division
BACK TO INDEX
	Benchmark:            J
	Estimate the results of whole number computations using a variety of strategies, and judge the reasonableness.

	GLI:               NNS 2.13,      NNS 3.15
	NNS 2.13:  Estimate the results of whole number addition and subtraction problems using front-end estimation, and judge the reasonableness of the answers.
NNS 3.15:  Evaluate the reasonableness of computations based upon operations and the numbers involved; e.g., considering relative size, place value and estimates.


Multiple Choice Question:
	11.
	Callie has 21 stuffed animals. Her sister has 24 stuffed animals. Which pair of numbers could best be used to estimate the total number of stuffed animals?
A.
10 and 20

B.
20 and 20

C.
30 and 30


Commentary:

This multiple-choice question asks students to select numbers for use in estimating a total. Students are asked to estimate the total of 21 and 24. 21 is closer to 20 than it is to 10 or 30. 24 is closer to 20 than it is to 30. Therefore, answer choice B is the best answer for finding this estimate.

The level of complexity for this question is Low Complexity. Students are asked to perform a specified procedure (estimate the total).

Performance Data:

The percent of public school students selecting answer choice B for question 11 on the March 2005 Grade 3 Achievement Test was 83%.
Keywords:  number sense, estimation

BACK TO INDEX
	Benchmark:          K
	Analyze and solve multi-step problems involving addition, subtraction, multiplication and division of whole numbers.

	GLI:              NNS 3.12,    NNS 3.14
	NNS 3.12:  Add and subtract whole numbers with and without regrouping.
NNS 3.14:  Multiply and divide 2- and 3-digit numbers by a single-digit number, without remainders for division.


Extended Response Question:

15.
The school store sells pencils, pens and erasers. The picture shows the cost of each of these items.
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Becky bought 2 pencils, 5 pens and 2 erasers. How much money did Becky spend? 
	Show or explain your answer using pictures, words or numbers.




The next week Becky spent 85¢ in the store. Use the table below to show how she could spend exactly 85¢.
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Commentary:

This extended-response question asks students to do two tasks involving the relationship between item costs and total costs. Students are provided item costs and asked to find the total cost for 2 pencils, 5 pens and 2 erasers. For example, 2 pencils cost 20¢, 5 pens are 75¢, and 2 erasers are 50¢ making the total cost 20¢ + 75¢ + 50¢ = 145¢. Students are then asked to find a combination of items whose total is 85¢. For example, 2 pencils at 10¢, 1 pen at 15¢ and 2 erasers at 25¢ yields a total cost of 10¢ + 15¢ + 25¢ = 85¢.

The level of complexity for this question is High Complexity. The second task in the question requires students to perform a procedure having multiple steps and multiple decision points. 

Performance Data:

The percent of public school students earning each score point for question 15 on the March 2005 Grade 3 Achievement Test:

	Percent at Each Score Point

	0
	1
	2
	3
	4

	12%
	27%
	16%
	18%
	26%


Scoring Guidelines:

	Points
	Student Response

	4
	The response indicates:

· correct total

· correct strategy or work for first part

· complete table with number of items and costs

· table totals 85¢

Examples of correct answers:

Part A: 

10¢ +10¢ +15¢ +15¢ +15¢ + 15¢ +15¢ + 25¢ + 25¢ = 145¢ or 1.45 or $1.45

OR

2 × 10 = 20; 5 × 15 = 75; 2 ×25 = 50; 20 + 75 +50 = 145¢ or 1.45 or $1.45

Part B: (any one of the following tables is correct)

[image: image6.wmf]

	3
	The response completes 3 of the 4 bullets correctly.

	2
	The response completes 2 of the 4 bullets correctly.

	1
	The response completes 1 of the 4 bullets correctly.

	0
	The response completes no bullets correctly.


Keywords:  number sense, money, operations
BACK TO INDEX
	Benchmark:       G
	Model and use commutative and associative properties for addition and multiplication.

	GLI:               NNS 3.11
	Model and use the commutative and associative properties for addition and multiplication.


Multiple Choice Question:
	17.
	The rectangular arrays show a number fact. 
                           [image: image7.wmf]
Which number fact do they show?


	A.
	4 × 6 = 6 × 4

	B.
	4 + 6 = 6 + 4

	C.


	4 ÷ 6 = 6 ÷ 4


Commentary:

This multiple-choice question asks students to recognize a model of the commutative property of multiplication. A first step is to identify the dimensions of both arrays. The first array is 4 x 6, and the second is 6 x 4.  Students then connect the arrays with multiplication. The first array shows 6 groups of 4 and the second shows 4 groups of 6 (answer choice A). Answer choices B and C use operations not represented in the array model.

The level of complexity for this question is Low Complexity. Students are asked to recognize an example of the commutative property of multiplication.

Performance Data:

The percent of public school students selecting answer choice A for question 17 on the March 2005 Grade 3 Achievement Test was 76%.
Keywords:  operations, commutative property, multiplication
BACK TO INDEX
	Benchmark:       K
	Analyze and solve multi-step problems involving addition, subtraction, multiplication and division using whole numbers.

	GLI:            NNS 3.12
	Add and subtract whole numbers with and without regrouping.


Multiple Choice Question:
	21.
	Find the difference.
135 – 22


	A.
	113

	B.
	132

	C.


	157


Commentary:

This multiple-choice question asks students to find the difference between two whole numbers. Students can solve this problem in several ways. One method is to do the subtraction in parts. First, students subtract 20 from 135 (135 – 20 = 115). Subtracting 20 did not remove enough, so an additional amount of 2 needs to be removed (115 – 2 = 113). Answer choice A is the correct answer. Another method for finding the difference is to use a subtraction algorithm. 

The level of complexity for this question is Low Complexity. This question requires students to compute a difference.

Performance Data:

The percent of public school students selecting answer choice A for question 21 on the March 2005 Grade 3 Achievement Test was 78 %.
Keywords:  operations, subtraction
BACK TO INDEX
	Benchmark:            L
	Use a variety of methods and appropriate tools (mental math, paper and pencil, calculators) for computing with whole numbers.

	GLI:                NNS 3.9a, b
	Model, represent and explain division; e.g., sharing equally, repeated subtraction, rectangular arrays and area model. For example:

a. Translate contextual situations involving division into conventional mathematical symbols.

b. Explain how a remainder may impact an answer in a real-world situation; e.g., 14 cookies being shared by 4 children.


Short Answer Question:
	25.


	Six children share 20 oranges. Each child gets the same number of oranges.


[image: image8.wmf]
How many oranges will each child get?  



How many oranges will be left over? 







	
	Show or explain your answers using pictures, words or number.




Commentary:

This short-answer question asks students to separate 20 oranges into six equal groups and state the size of each group and the number of left over oranges. Students may approach this problem in several ways. Students may count off the oranges by 6’s.

The level of complexity for this question is Moderate Complexity. This task requires students to solve a word problem requiring multiple steps. 

Performance Data:

The percent of public school students earning each score point for question 25 on the March 2005 Grade 3 Achievement Test:
	Percent at Each Score Point

	0
	1
	2

	23%
	18%
	59%


Scoring Guidelines:
	Points
	Student Response

	2
	The response states each child gets 3 oranges with 2 left over and shows correct work or strategy.

Examples of correct responses: 

· grouping 6 sets of 3 oranges

· writing a description 

· 20 ( 6 = 3 r 2 or 3
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 or 3
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· 20 – 6 – 6 – 6 = 2 

· 20 – 3 – 3 – 3 – 3 – 3 – 3 = 2

· repeated addition

· numbers oranges 1 – 6 (groups of 6)

· labels oranges with 6 letters (groups of 6)

OR

The response states each child gets an equal amount with the correct amount left over is also correct.  

For example: 2 each with 8 left over or 1 each with 14 left over.

	1
	The response states 3 oranges each with or without the remainder and no or incomplete explanation/strategy.

OR

The response shows a correct strategy with an arithmetic error.

	0
	Response is incorrect or irrelevant.


Keywords:  operations, division

BACK TO INDEX
	Benchmark:       F
	Count money and make change using both coins and paper bills.



	GLI:            NNS 3.4
	Count money and make change using coins and paper bills to ten dollars.


Multiple Choice Question:
	29.
	What coins could you receive for change if you use a $1.00 bill to pay for something that costs $0.59?


	A.
	[image: image11.wmf]


	B.
	[image: image12.wmf]


	C.


	[image: image13.wmf]



Commentary:

This multiple-choice question asks students to determine the amount of change. One method for finding the amount of change is to count from $0.59 up to $1.00. Adding one penny to $0.59 makes $0.60. Adding four dimes to $0.60 makes $1.00. So, the amount of change is one penny and four dimes, or $0.41, which is answer choice B. Another method for finding the amount of change is to convert the amounts to cents and subtract 59¢ from 100¢. Answer choices A and C may be the result of a subtraction error.

The level of complexity for this question is Moderate Complexity. This question requires students to solve a word problem requiring multiple steps.

Performance Data:

The percent of public school students selecting answer choice B for question 29 on the March 2005 Grade 3 Achievement Test was 55%.
Keywords:  number sense, money, counting up
BACK TO INDEX
	Benchmark:        K & L
	Analyze and solve multi-step problems involving addition, subtraction, multiplication and division using whole numbers.

Use a variety of methods and appropriate tools (mental math, paper and pencil, calculators) for computing with whole numbers.

	GLI:               NNS 3.8b,       NNS 3.14
	NNS 3.8b:  Model, represent and explain multiplication; e.g., repeated addition, skip counting, rectangular arrays and area model. For example: 

b.  Understand that, unlike addition and subtraction, the factors in multiplication and division may have different units; e.g., 3 boxes of 5 cookies each.
NNS 3.14:  Multiply and divide 2- and 3-digit numbers by a single-digit number, without remainders for division.


Multiple Choice Question:
39.
Martin has three boxes of erasers. Each box holds 12 erasers. How many erasers does he have in all?

A.   4

B. 15

C. 36

Commentary:
This multiple-choice question asks students to find the number of erasers in three sets of 12. Students could find the total using either multiplications (3 x 12 = 36) or repeated addition 

(12 + 12 + 12 = 36). So, answer C is the correct answer. Answer choices A and B reflect the use of the wrong operation.

The level of complexity for this question is Low Complexity. This question requires students to recognize an example of the concept of multiplication and then to compute the product (or sum if doing repeated addition).

Performance Data:
The percent of public school students selecting answer choice C for question 39 on the March 2005 Grade 3 Achievement Test was 84%.

Keywords:  number, operations, multiplication
BACK TO INDEX
	Benchmark:      K
	Analyze and solve multi-step problems involving addition, subtraction, multiplication and division using whole numbers.

	GLI:             NNS 3.12
	Add and subtract whole numbers with and without regrouping.


Multiple Choice Question:

	41.
	Mrs. Porter’s class collected 325 box tops. Mr. Smith’s class collected 234. How many box tops were collected?

	A.
	559

	B.
	569

	C.


	669


Commentary:

This multiple-choice question asks students to find the total of two numbers. The correct answer is answer choice A. Students may use an addition algorithm to find the total, such as writing 234 directly under 325 and then work from right to left adding the digits in the ones place (5 + 4 = 9), tens place (2 + 3 = 5), and hundreds place (3 + 2 = 5). This gives an answer of 559. Answer choices B and C may be the result of mixing addition and multiplication facts.

The level of complexity for this question is Low Complexity. This question requires students to recognize an example of a concept (addition) and then to compute a sum.

Performance Data:

The percent of public school students selecting answer choice A for question 41 on the March 2005 Grade 3 Achievement Test was 88%.
Keywords:  number, operations, addition
BACK TO INDEX
	Benchmark:     B
	Recognize and generate equivalent representations for whole numbers, fractions and decimals.

	GLI:            NNS 3.7
	Recognize and use decimal and fraction concepts and notations as related ways of representing parts of a whole or a set; e.g., 3 of 10 marbles are red can also be described as 
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 and 3 tenths are red.


Multiple Choice Question:
	45.
	What fraction of these stars is shaded?
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	A.
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	B.
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	C.
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Commentary:

This multiple-choice question asks students to identify the fraction representing the shaded amount of a picture. Fractions are often referred to as measuring part of the whole. In this case, the whole is the picture of the 5 stars and the part is the shaded section, 3 stars. Since 3 stars are shaded out of 5 total stars, 
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 of the stars are shaded. Therefore, the correct answer is choice C. The fractions in answer choices A and B do not represent the number of shaded stars out of the 5 total stars.

The level of complexity for this question is Low Complexity. This question requires students to recognize an equivalent representation of a fraction.

Performance Data:

The percent of public school students selecting answer choice C for question 45 on the March 2005 Grade 3 Achievement Test was 90%.
Keywords:  number sense, fractions
BACK TO INDEX
	Benchmark:          B
	Recognize and generate equivalent representations for whole numbers, fractions and decimals.

	GLI:               NNS 3.7
	Recognize and use decimal and fraction concepts and notations as related ways of representing parts of a whole or a set; e.g., 3 of 10 marbles are red can also be described as 
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 and 3 tenths are red.


Multiple Choice Question:

17.
Which decimal is shown by the shaded part of the figure?
        [image: image21.png]


      

A. 
0.2 

B. 
0.3 

C. 
0.8 
Commentary:

This multiple-choice question asks students to select a number (a decimal fraction) that is represented by the shaded part of the figure. A decimal fraction is a fraction where the denominator is a power of ten and is commonly expressed without the denominator. Decimals, being a representation of a regular fraction, are often referred to as measuring part of the whole. In this case, the whole is the 10 rectangular sections and the part is the 2 sections that are shaded.  Since 2 sections are shaded out of 10 total sections, 
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of the original figure is shaded. The equivalent decimal representation of the regular fraction 
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 is 0.2. Therefore, the correct answer is choice A. The decimal fractions in answer choices B and C do not represent the number of shaded sections out of the 10 total sections of the given figure.

The level of complexity for this question is Low Complexity. This question requires students to recognize an equivalent representation of a decimal fraction.

Performance Data:
The percent of public school students selecting answer choice A for question 17 on the March 2006 Grade 3 Achievement Test was 94%.

Keywords:  number, decimal, decimal fraction

BACK TO INDEX
	Benchmark:       D
	Use models, points of reference and equivalent forms of commonly used fractions to judge the size of fractions and to compare, describe and order them.

	GLI:               NNS 3.6
	Compare and order commonly used fractions and mixed numbers using number lines, models (such as fraction circles or bars), points of  reference (such as more or less than ½), and equivalent forms using physical or visual models.


Multiple Choice Question:
27. 
Look at the picture below. 

         [image: image24.png]



Which is true?

A. 
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is less than 
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B.
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is greater than 
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C. 
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is equal to
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Commentary:
This multiple-choice question asks students to use models to compare two commonly used fractions. First, students need to understand that the shaded portion of the first fraction bar represents 
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and the shaded portion of the second fraction bar represents
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. The correct answer choice is A. Answer choice C can be eliminated because the shaded portions of the bars are not equal. Answer choice B can also be eliminated because the shaded portion of the block that represents
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 is smaller then the shaded portion that 
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represents.

The complexity level of this question is Moderate Complexity because students are required to interpret visual representations of fractions and compare statements. 

Performance Data:
The percent of public school students selecting answer choice A for question 27 on the March 2006 Grade 3 Achievement Test was 68%.

Keywords:  number, fraction

BACK TO INDEX
	Benchmark:             J
	Estimate the results of whole number computations using a variety of strategies, and judge the reasonableness.

	GLI:               NNS 3.15
	Evaluate the reasonableness of computations based upon operations and the numbers involved; e.g., considering relative size, place value and estimates.


Short Answer Question:
38.
Is 300 a reasonable estimate for 726 – 192?  _______________     

[image: image35.png]Show or explain why or why not,





Commentary:

This short-answer question asks students to estimate the reasonableness of computations. Students may solve the problem in several ways. A response earning the maximum number of points (2 points) includes the answer, “NO,” supported by a valid estimation strategy with an estimate between 500 and 600 inclusive.  One way is to begin by rounding 726 to 700 and 192 to 200 and then finding the difference 700 – 200 = 500. A second way is to use front-end estimation of 726 and 192. In using front-end estimation, an estimate would be 700 – 100 = 600. 

The complexity level of this question is Moderate Complexity because students are required to use unspecified way of thinking that involves more than a single step.

Performance Data:

The percent of public school students earning each score point for question 38 on the March 2006 Grade 3 Achievement Test:
	Percent at Each Score Point

	0
	1
	2

	23%
	53%
	23%


Scoring Guidelines:

	Sample Correct Response(s): 

• No, because 700 – 200 = 500. 

• No, 726 – 192 = 534 and that’s not close to 300.

• 700 – 200 = 500 (nearest hundred)

• 700 –100 = 600 (front-end estimation)

• 730 – 190 = 540 (nearest ten)

• 725 – 200 = 525 (friendly numbers)



	Points
	Student Response

	2
	Correct response is indicated as NO and a valid estimation strategy to find an estimate between 500 and 600, inclusive.

	1


	Correct response is indicated as NO with no strategy or support given.
OR

Response is given as YES or is not given with a valid estimation strategy. The estimation strategy may have an error.

	0


	Response does not state NO and finds an exact answer without an explanation.

OR

Response indicates no understanding of the concept or task.




Keywords:  number, estimation
BACK TO INDEX
	Benchmark:       H
	Use relationships between operations, such as subtraction as the inverse of addition and division as the inverse of multiplication.

	GLI:               NNS 3.10c
	Explain and use relationships between operations, such as: 

c. relate addition to multiplication (repeated addition);


Multiple Choice Question:
41.
Which is another way of writing 6 + 6 + 6 + 6 + 6?
A.
5 × 6 

B.
5 × 5 

C.
6 × 4 

Commentary:

This multiple-choice question asks students to select an expression that represents repeated addition as multiplication. Answer choice A is the correct answer choice. It shows that the number six (6) is being added five times to itself.  Answer choice B is incorrect because it shows that the number five (5) is being added five times to itself. Answer choice C is also incorrect because it shows that the number four (4) is being added six times to itself. 

The complexity level of this question is Low Complexity because it requires students to recognize an equivalent representation.

Performance Data:

The percent of public school students selecting answer choice A for question 41 on the March 2006 Grade 3 Achievement Test was 88%.

Keywords:  number, multiplication
BACK TO INDEX
	Benchmark:        G
	Model and use commutative and associative properties for addition and multiplication.

	GLI:                NNS 3.11
	Model and use the commutative and associative properties for addition and multiplication.


Multiple Choice Question:
45.
Carole has 7 marbles. Ezra gives her 3 marbles. Tonya gave Carole 2 more marbles. The total number of marbles that Carole has can be shown by (7 + 3) + 2.
This is the same as:

A. 
7 + (3 + 2) 

B. 
(7 + 3) + (7 + 2) 

C. 
(7 + 3) + (3 + 2) 

Commentary:

This multiple-choice question asks students to select an expression that is equivalent to

 (7 + 3) + 2. Answer choice A is the correct answer because it uses the associative property for addition that allows changing the grouping of the numbers without changing the sum.  Answer choices B and C are both incorrect because each answer repeats one of the numbers twice. 

The complexity level of this question is Low Complexity because it requires students to recognize an equivalent representation. 

Performance Data:

The percent of public school students selecting answer choice A for question 45 on the March 2006 Grade 3 Achievement Test was 82%.

Keywords:  number, associative property for addition
BACK TO INDEX
	Benchmark:        L
	Use a variety of methods and appropriate tools (mental math, paper and pencil, calculators) for computing with whole numbers.

	GLI:                NNS 3.8a
	Model, represent and explain multiplication; e.g., repeated addition, skip counting, rectangular arrays and area model. For example: 

a. Use conventional mathematical symbols to write equations for word problems involving multiplication.


Short Answer Question:

10.
Five children share 27 crayons. Each child gets the same number of crayons. 


How many crayons will each child get? _______________

How many crayons will be left over? __________________

[image: image36.png]Show or explain your answer using pictures, words or
numbers.




 

Commentary:
This short-answer question asks students to analyze a problem situation involving sharing crayons. A response earning the maximum number of points (2 points) provides the correct number of crayons for each child and the correct number of crayons left over with supporting work, such as pictures, words or numbers. 

There are several ways for finding the number of crayons each child gets if 27 crayons were shared evenly between five children. Students may have divided 27 by 5 which equals 5 with a remainder of 2. This method of computation shows that each child gets 5 crayons and there will be 2 crayons left over. Students may have also separated the crayons into 5 equal piles using repeated subtraction (27 – 5 – 5 – 5 – 5 – 5 = 2) or repeated addition (5 + 5 + 5 + 5 + 5 = 25; 

27 – 25 = 2) until they do not have enough crayons for each child. This method also shows that each child gets 5 crayons and 2 crayons are left over. Other method includes the use of tally marks and pictures to form equal groups of 5 with 2 left over.

The complexity level of this question is Moderate Complexity. This task requires students to use problem solving strategies.

Performance Data:
The percent of public school students earning each score point for question 10 on the May 2007 Grade 3 Achievement Test:
	Percent at Each Score Point

	0
	1
	2

	26%
	11%
	63%


Scoring Guidelines:
	Exemplar Response:

• 5, 2.  27 ÷ 5 = 5 r 2

• 5, 2.  5 + 5 + 5 + 5 + 5 + 2 = 27 

• 5[image: image37.png][S,1] 8}



 . 
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	Other Correct Response(s):



	Points
	Student Response

	2 point text
	The focus of this task is using a variety of methods for computing with whole numbers. The response provides the correct number of crayons for each child and the correct number of crayons left over. The answers are supported with pictures, words, or numbers.



	1 point text


	The response provides evidence of using a variety of methods for computing with whole numbers; however, the solution is incomplete or slightly flawed.

	
	For example, the response may: 

• State 5 crayons and 2 remaining crayons, but give no explanation or strategy.

• Show a correct strategy but include an error that results in an incorrect number of crayons.

	0 point text


	The response provides no evidence of using a variety of methods for computing with whole numbers.

	
	For example, the response may: 

• State only that each child gets crayons.

• Restate the information provided in the item.

• Be blank or give irrelevant information.


Keywords:  number, division, remainder, grouping

BACK TO INDEX
	Benchmark:       I
	Demonstrate fluency in multiplication facts with factors through 10 and corresponding divisions.

	GLI:                  NNS 3.13
	Demonstrate fluency in multiplication facts through 10 and corresponding division facts.


Multiple Choice Question:

19.
Which has a product of 28?
A.
5 x 8 

B.
6 x 6 

C.
7 x 4   

Commentary:
This multiple-choice question asks students to select an expression that has a product of 28. Students need to know that a product is a result of multiplication.  Answer choice C is the correct answer. Students may have used repeated addition to find that 4 groups of 7 

(7 + 7 + 7 + 7) or 7 groups of 4 (4 + 4 + 4 + 4 + 4 + 4 + 4) equal 28. 

Answer choices A can be eliminated because 5 x 8 = 40 or 8 + 8 + 8 + 8 + 8 = 40 and does not equal 28. Answer choice B can be eliminated as well because 6 x 6 = 36 or 

6 + 6 + 6 + 6 + 6 + 6 = 36 and it is not 28.

The complexity level of this question is Low Complexity. This question requires students to compute a product.

Performance Data:
The percent of public school students selecting answer choice C for question 19 on the May 2007 Grade 3 Achievement Test was 88%.
Keywords:   number, product, multiplication

BACK TO INDEX
	Benchmark:       F
	Count money and make change using both coins and paper bills.



	GLI:            NNS 3.4
	Count money and make change using coins and paper bills to ten dollars.



Extended Response Question:

33. This menu shows the prices at a Snack Bar. 

[image: image39.png]Hamlburger.........

Cheeseburger. .. ...




 


How much money will Lisa need to buy a cheeseburger, a 
drink and large fries? ________________________
[image: image40.png]Show how you got your answer using pictures, words or
numbers.




 

Show the amount Lisa spent by circling the bills and coins below.
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How much money will Lisa have left if she pays with a $10 bill?

________________________

 
 
Commentary:
This extended-response question asks students to find the total cost of the items purchased and determine the amount of change received from paying with a $10 bill. 

A response earning the maximum number of points (4 points) provides the correct total cost for a cheeseburger, a drink and large fries, correctly circles the money spent and states the amount of change with adequate supporting work. To solve this problem, first, students need to add the cost of a cheeseburger, a drink and large fries ($4 + $1 + $2 = $7). This amount can be represented in several ways. For example, using the bills and coins shown, students can circle the $5 bill and two $1 bills or they can circle the $5 bill, one $1 bill and four quarters. Next, students can find the amount Lisa will have left if she pays with a $10 bill by either subtracting $10 - $7 = $3 or counting up from $7 to $10. 

The complexity level of this question is Moderate Complexity. This task requires students to solve a word problem that involves multiple steps. 

Performance Data:
The percent of public school students earning each score point for question 33 on the May 2007 Grade 3 Achievement Test:
	Percent at Each Score Point

	0
	1
	2
	3
	4

	4%
	 7%
	22%
	26%
	40%


Scoring Guidelines:
	Exemplar Response:



	Other Correct Response(s):



	Points
	Student Response

	4 point text
	The response will consist of the following:


• clearly indicates $7 

• uses a correct strategy 

• circles money consistent with the first answer

• finds change consistent with the first answer

Possible correct strategies:


• I added the numbers in my head.

• Draws the correct money for the 3 items.

NOTE: Omission or incorrect placement of dollar signs will not penalize the student; however, wrong decimal placement is penalized.


	3 point text


	The response correctly addresses three of the four bullets.

	
	3 point sample answer:



	2 point text


	The response correctly addresses two of the four bullets.

	
	2 point sample answer:



	1 point text


	The response correctly addresses one of the four bullets.

	
	1 point sample answer:



	0 point text


	The response does not correctly address any of the bullets.

	
	0 point sample answer:




Keywords: number, money, change
BACK TO INDEX
	Benchmark:       J
	Estimate the results of whole number computations using a variety of strategies, and judge the reasonableness.

	GLI:            NNS 2.13
	Estimate the results of whole number addition and subtraction problems using front-end estimation, and judge the reasonableness of the answers.


Multiple Choice Question:

35.  
Leon wants to estimate the difference between 632 and 318. 



Which number sentence could he use?

A. 700 – 300 

B. 600 – 400 

C. 600 – 300 
Commentary:
This multiple-choice question asks students to choose a number sentence that will give an appropriate estimate for a subtraction problem. Students need to consider the two numbers in the given subtraction problem to select an appropriate number sentence for estimation. The number 632 is between 600 and 700 but closer to 600. The number 318 is between 300 and 400 but closer to 300. So answer choice C is the correct choice since both numbers in the problem are correctly rounded to the nearest hundred. Students could also use front-end estimation to arrive at answer choice C by changing 318 to 300 and 632 to 600.

Answer choice A is incorrect since 632 is incorrectly rounded to 700. Answer choice B is incorrect because 318 is incorrectly rounded to 400.
The complexity level of this question is Low Complexity. Students are asked to select a strategy to perform an estimation procedure.
Performance Data:
The percent of public school students selecting answer choice C for question 35 on the May 2008 Grade 3 Achievement Test was 82%.

Keywords:  number, estimation, rounding, front-end estimation
BACK TO INDEX
	Benchmark:       C
	Represent commonly used fractions and mixed numbers using words and physical models.

	GLI:            NNS 3.5
	Represent fractions and mixed numbers using words, numerals and physical models.


Multiple Choice Question:

43. Jack had 10 pencils. He sharpened four of his pencils. What fraction of the pencils did he sharpen?
A. [image: image42.png]
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Commentary:
This multiple-choice question asks students to select a fraction that represents a given situation. 

To solve this problem, students need to understand that the correct fraction will represent a part of the whole. In this situation, the 10 pencils represent the “whole” and the 4 sharpened pencils represent the “part” of the whole. This relationship can be represented by a fraction 4/10, answer choice B.   

A fraction 4/14 represents a situation when 4 pencils were sharpened out of 14 pencils (the sum of 10 pencils and 4 unsharpened pencils) instead of 10 pencils. Therefore, answer choice A is incorrect.

A fraction 4/6 represents a situation when 4 pencils were sharpened out of 6 unsharpened pencils (the difference of 10 pencils and 4 unsharpened pencils) instead of 10 pencils. Therefore, answer choice C is also incorrect.

The complexity level of this question is Low Complexity. This question requires students to interpret an example of a concept. 

Performance Data:
The percent of public school students selecting answer choice B for question 43 on the May 2007 Grade 3 Achievement Test was 93%.
Keywords:  number, part of the whole, fraction
BACK TO INDEX
	Benchmark:       A
	Use place value structure of the base-ten number system to read, write, represent and compare whole numbers and decimals.

	GLI:            NNS 3.2c
	Use place value concepts to represent whole numbers and decimals using numerals, words, expanded notation and physical models. For example:

c. Model the size of 1000 in multiple ways; e.g., packaging 1000 objects into 10 boxes of 100, modeling a meter with centimeter and decimeter


Multiple Choice Question:

4.  
Ms. Turner is ordering 10 boxes of pencils. Each box holds 100 pencils.

[image: image45.png]

How many pencils is she ordering?
A.      10

B.    100 
C. 1,000

Commentary:
This multiple-choice question asks students to find the total number of pencils that Ms. Turner is ordering. She will order 10 boxes of pencils and each box will hold 100 pencils. The picture models this problem.  Students should understand place value beyond the ones and tens places. They should also recognize and use this model of the problem situation. Answer choice C is correct since 10 boxes of 100 pencils hold 1,000 pencils (10 hundreds equal 
1 thousand).  
Answer choice A is incorrect because it represents the number of boxes. Answer choice B is incorrect because it represents the number of pencils in each box.
The complexity level of this question is Low Complexity. This question asks students to solve a one-step word problem.

Performance Data:
The percent of public school students selecting answer choice C for question 4 on the May 2008 Grade 3 Achievement Test was 93%.

Keywords:  number, place value
BACK TO INDEX
	Benchmark:       J
	Estimate the results of whole number computations using a variety of strategies, and judge the reasonableness.

	GLI:            NNS 2.13
	Estimate the results of whole number addition and subtraction problems using front-end estimation, and judge the reasonableness of the answers.


Multiple Choice Question:

12.  
During a book fair, third graders bought 93 books and fourth graders bought 82 books. 


What is an estimate of the total number of books the students bought?
A. 11 

B. 170 

C. 270 
Commentary:
This multiple-choice question asks students to estimate the total number of books purchased at a book fair. One strategy for finding an estimate is to round the numbers in the problem to numbers that are easier to use in computations. The number of books purchased by third graders, 93, is between 90 and 100. Since 93 is closer to 90 than to 100, 90 is a good estimate to use in this addition problem. The number of books purchased by fourth graders, 82, is between 80 and 90. Since 82 is closer to 80 than 90, 80 is a good estimate to use for the computation. The correct answer is 90 + 80 = 170, answer choice B.

Answer choice A is incorrect because it is the difference between the number of books bought by third and fourth graders instead of the total number of books purchased. Answer C is also incorrect because a calculation error was made: 90 + 80 = 170 not 270. 
The complexity level of this question is Moderate Complexity. This question requires students to solve a word problem requiring multiple steps.
Performance Data:
The percent of public school students selecting answer choice B for question 12 on the May 2008 Grade 3 Achievement Test was 87%.

Keywords:  number, estimation
BACK TO INDEX
	Benchmark:       F
	Count money and make change using both coins and paper bills.

	GLI:            NNS 3.4
	Count money and make change using coins and paper bills to ten dollars.


Multiple Choice Question:

22.
Laverne buys a book for $4.89. She pays with a five-dollar bill. 

Which coins should she receive as change?

A.
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B.
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C.
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Commentary:
This multiple-choice question asks students to determine the change in coins when a book that costs $4.89 is purchased with a five-dollar bill. Students need to know a variety of strategies for determining change, the value of coins represented by pictures. One strategy for calculating the change is to count up from the purchase price to the amount used to pay for the purchase:  the book costs $4.89, one penny will make $4.90 and one dime will make $5.00. So the correct change is one penny and one dime, answer choice B.  

Answer choice A is incorrect because one nickel worth 5 cents is confused with one dime worth 10 cents. Answer choice C is incorrect because one penny is worth 1 cent even though it might be confused with one dime worth 10 cents.   
The complexity level of this question is Moderate Complexity. Students are required to interpret a visual representation of the coins representing the change for the book purchased.
Performance Data:
The percent of public school students selecting answer choice B for question 22 on the May 2008 Grade 3 Achievement Test was 85%.

Keywords:  number, money, change
BACK TO INDEX
	Benchmark:       H
	Use relationships between operations, such as subtraction as the inverse of addition and division as the inverse of multiplication.

	GLI:            NNS 3.10b
	Explain and use relationships between operations, such as: 
b. relate multiplication and division as inverse operations


Multiple Choice Question:

32. This picture shows the number sentence 4 × 5 = 20.
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      Which other number sentence does this picture show?

A. 20 – 5 = 15

B. 20 ÷ 5 = 4

C. 5 ÷ 4 = 20

Commentary:
This multiple-choice question asks students to relate multiplication to division, which are inverse operations. Students are given the number sentence 4 x 5 = 20 and an array of stars that models the sentence. The array shows that 4 rows of 5 stars equal a total of 20 stars. Students need to identify a different number sentence that also represents the array. The correct number sentence should include division, the inverse operation of multiplication. Since the array of stars can also be interpreted as 20 stars divided into five groups (columns) with four stars in each group, answer choice B, 20 ÷ 5 = 4 is correct.   
Answer choice A is incorrect because subtraction is not the inverse operation for multiplication and it does not represent the array as 5 stars are not subtracted from 20 stars. Answer choice C is also incorrect because 5 ÷ 4 = 20 means that five stars are being divided into four groups with 20 stars in each group, which is impossible.   

The complexity level of this question is Moderate Complexity. Students are asked to compare different representations of the same situation.
Performance Data:
The percent of public school students selecting answer choice B for question 32 on the May 2008 Grade 3 Achievement Test was 62%.

Keywords:  number sentence, array, multiplication, division, inverse operations
BACK TO INDEX
	Benchmark:       C
	Represent commonly used fractions and mixed numbers using words and physical models.

	GLI:            NNS 3.5
	Represent fractions and mixed numbers using words, numerals and physical models.


Short Answer Question:

38.
James invited 12 friends to go skating. Only 9 of his friends went.

            [image: image50.png]What fraction of his friends went skating?

Divide and shade the rectangle to represent this fraction.

Explain how your drawing represents the fraction of
James’ friends who went skating.




 

Commentary:
This short-answer question asks students to write a fraction representing a problem situation. Next students are asked to divide and shade the given rectangle to model their fraction and then explain how their model connects to the problem situation. Students need to know how to represent a problem situation involving parts of a whole as a fraction. In one interpretation of this problem, the “whole” is James’ 12 friends and the “part of the whole” is the group of 9 friends who went skating, so one correct fraction for James’ friends who went skating is 
[image: image51.wmf]12
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 since 9 friends out of the 12 friends went skating. Another correct fraction is 
[image: image52.wmf]4

3

, if students consider 3 friends as a unit. In this case they would represent the problem situation as 3 groups of 3 friends (9 friends) went skating out of 4 groups of 3 friends (12 friends) or 
[image: image53.wmf]4

3

. Students also need to know how to construct a rectangular model for a fraction. Students should divide the rectangle into equal parts to represent the “whole”. For students who write 9/12 as the fraction, the “whole” is the group of 12 friends so the rectangle should be divided into 12 equal parts. Shading 9 parts of the rectangle would correctly represent the 9 friends out of the12 friends who went skating. Students who write ¾ as the fraction consider 4 groups (of 3 friends) as the “whole”. These students should divide the rectangle into 4 equal parts and shade 3 parts to show the 3 groups of 3 friends who went skating out of the 4 groups of 3 friends. Finally, students need to be able to use words to clearly explain the relationship between their rectangular models and the problem situation. A response earning the maximum number of points (2 points) states the correct fraction of James’ friends who went skating and provides a correctly divided and shaded rectangle that represents this fraction. The response also includes a clear explanation that mentions how the drawing represents the fraction of friends who went skating. The explanation must mention the numerator and the denominator.

The complexity level of this question is Moderate Complexity. Students are asked to represent a problem situation mathematically in more than one way.
Performance Data:
The percent of public school students earning each score point for question 38 on the May 2008 Grade 3 Achievement Test:

	Percent at Each Score Point

	0
	1
	2

	27%
	39%
	33%


Scoring Guidelines:
	Exemplar Response:

•  
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I shaded in 9 out of 12 squares because there are 12 students and 9 went skating.

•   
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I divided the bar into fourths and shaded in 3 of them. I divided the 12 friends into 4 equal groups and 3 of the groups went skating.


	Points
	Student Response

	2 
	The focus of this task is representing fractions by using numbers and models. The response provides the correct fraction with an appropriate model and a clear explanation that mentions the numerator and the denominator. 

	1 


	The response shows partial evidence of representing fractions by using numbers and models; however, the solution may be incomplete or slightly flawed. 

For example, the response may:

• State the correct fraction but fail to accurately shade in the bar.

• State an incorrect fraction but shade the bar so it corresponds to the fraction, and adequately explain the model.

	0 


	The response provides inadequate evidence of representing fractions by using numbers and models. The response provides an explanation with major flaws and errors of reasoning.

For example, the response may:

• Only provide an answer that is not in the form of a fraction.

• Restate the information provided in the item.

• Be blank or give irrelevant information.


Keywords:  number, fraction, model
BACK TO INDEX
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