Standards-based Assessment Bank
6th Grade Mathematics

Number, Number Sense and Operations


Index to Questions
	Question Number
	Source
	BM
	GLI
	Description

	1
	OAT Mar 06
	H
	NNS 6.12
	This multiple-choice question asks students to find the product of two decimals numbers.

	4
	OAT Mar 06
	E
	NNS 6.6
	This multiple-choice question asks students to simplify a numerical expression that contains exponents.

	16
	OAT Mar 06
	C
	NNS 6.4
	This short-answer question asks students to explain which store has a better deal on the sale of a $240 guitar.

	24
	OAT Mar 06
	G
	NNS 6.2a
	This multiple-choice question asks students to find the largest number that divides into two numbers evenly which is the greatest common factor (GCF).

	26
	OAT Mar 06
	G
	NNS 6.2b, NNS 6.2c
	This short-answer question asks students to find the next time two buses will leave Central Station at the same time.

	29
	OAT Mar 06
	E
	NNS 6.6
	This multiple-choice question asks students to find the equivalent number for a numerical expression that contains exponents and fractions.

	32
	OAT Mar 06
	I
	NNS 6.11
	This multiple-choice question asks students to determine a reasonable estimate for the number of smaller pieces of ribbon that can be cut from a larger piece of ribbon.

	34
	OAT Mar 06
	D & I
	NNS 6.5, NNS 6.14
	This multiple-choice question asks students to find a part-to-part ratio.

	35
	OAT Mar 06
	C
	NNS 6.5
	This multiple-choice question asks student to choose the picture which shows the percentage of an amount of money raised against a set goal.

	37
	OAT Mar 06
	H
	NNS 6.12
	This multiple-choice question asks students to choose the numerical expression that would represent the model of the quotient of two fractions.

	38
	OAT Mar 06
	I
	NNS 6.14
	This multiple-choice question asks students to determine the amount of money to be earned in a given amount of time (6 hours) based on the amount earned ($120) in a specific amount of time (1 hour and 30 minutes).

	2
	OAT May 07
	G
	NNS 6.1
	This multiple-choice question asks students to select an equivalent numerical expression that represents the meaning of a number written in exponential form.


	Question Number
	Source
	BM
	GLI
	Description

	7
	OAT May 07
	D
	NNS 6.3
	This multiple-choice question asks students to select an equivalent division expression for a fraction.

	11
	OAT May 07
	I
	NNS 6.7
	This extended-response question asks students to solve a multi-step problem in the given situation.

	15
	OAT May 07
	I
	NNS 6.7
	This multiple-choice question asks students to find the change, in degrees, between two temperatures.

	6
	OAT May 08
	E
	NNS 6.6
	This short-answer question asks students to simplify the given expression and to explain how order of operation was used.

	8
	OAT May 08
	D
	NNS 6.5
	This multiple-choice question asks students to select a model with the same percentage of its area shaded as the model shown.

	24
	OAT May 08
	H
	NNS 6.8
	This multiple-choice question asks students to select the expression that the given model represents.

	28
	OAT May 08
	C
	NNS 6.5
	This multiple-choice question asks students to determine the percent represented in the given model.

	33
	OAT May 08
	I
	NNS 6.15
	This multiple-choice question asks students to find the amount of discount off the original price of an item.

	45
	OAT May 08
	I
	NNS 6.13, NNS 6.14
	This multiple-choice question asks students to determine the best estimate for the amount of fiber left in the box of oatmeal.


BACK TO INDEX
	Benchmark:   H
	Use and analyze the steps in standard and non-standard algorithms for computing with fractions, decimals and integers.

	GLI:             NNS 6.12
	Develop and analyze algorithms for computing with fractions and decimals, and demonstrate fluency in their use.


Multiple Choice Question:

1. 
Which number equals 0.25 x 0.3? 
A.     0.075 
B.     0.75 
C.     7.5 
D.   75.0
Commentary:

This multiple-choice question asks students to find the product of two decimals numbers. Students should recall place value when multiplying hundredths and tenths and that the product is a decimal number smaller than both of these decimals. The correct answer choice is A (0.075). In answer choices B, C and D, the product of 25 and 3 is correct (75), but the decimal point is placed incorrectly. Answer choices C and D contain whole numbers that are greater than 0.25 and 0.3.

The complexity level of this question is Low Complexity. This question requires students to perform a specified procedure. 

Performance Data:

The percent of public school students selecting answer choice A for question 1 on the March 2006 Grade 6 Achievement Test was 91%.
Keywords:  number, decimals, multiplication

BACK TO INDEX
	Benchmark:   E
	Use order of operations, including parenthesis and exponents to solve multi-step problems, and verify and interpret the results.

	GLI:                  NNS 6.6
	Use the order of operations, including the use of exponents, decimals and rational numbers, to simplify numerical expressions.


Multiple Choice Question:

4. 
Simplify:   42 ÷ (8 – 4)
A. 
-3 
B. 
-2 
C. 
 2  
D. 
 4 
Commentary:

This multiple-choice question asks students to simplify a numerical expression that contains exponents. Students are expected to use order of operations to simplify the expression. The first step is to do the subtraction in the parenthesis (8 – 4 = 4). Simplifying 42 is the second step 

(42 = 16 because 42 means 4 × 4), and the final step is to divide 16 by 4 (16 ÷ 4 = 4).

(42 ÷ (8 - 4)

 42 ÷ 4

16 ÷ 4

     4

The correct answer choice is D. Order of operations and/or understanding the meaning of exponents was not used correctly to find the number in answer choices A, B and C. In answer choice A, 42 was computed as 4 x 2 = 8, then divided by 8 and 4 was subtracted from the quotient. In answer choice B, the parenthesis was ignored and was simplified from left to right. The exponent was used incorrectly in answer choice C.   

The complexity level of this question is Low Complexity. This question requires students to perform a specified procedure.

Performance Data:

The percent of public school students selecting answer choice D for question 4 on the March 2006 Grade 6 Achievement Test was 74%.
Keywords:  number, order of operations, exponent
BACK TO INDEX
	Benchmark:     C
	Develop meaning for percents including percents greater than 100 and less than 1.

	GLI:              NNS 6.4
	Describe what it means to find a specific percent of a number, using real-life examples.


Short Answer Question:
16. 
The original cost of the guitar that Jane wants to buy is $240 in two different stores. Sam’s Music is having a sale where guitars are discounted by 30%. Melody Music is offering a $45 discount on the same guitar.
In your Answer Document, explain which store is offering the better deal. Show work or provide an explanation to support your answer.
Commentary:

This short-answer question asks students to explain which store has a better deal on the sale of a $240 guitar. The task states that Sam’s Music is offering a 30% discount and Melody Music is offering a $45 discount. A response earning the maximum number of points (2 points) indicates that Sam’s Music has the better deal with an explanation or supporting work. Students can determine the better deal in different ways. For example, students can find the percent of discount for Melody Music and compare this discount with the 30% discount offered by Sam’s Music.

$45 out of $240 is approximately 19%, which is less than 30%. The better deal is at Sam’s Music because a 30% discount is better than a 19% discount.

Another method is to find 30% of $240 and compare this discount with the $45 discount offered by Melody Music.

30% of $240 is $72 (0.30 × $240 = $72). A discount of $72 is greater than a discount of $45. Sam’s Music has a better deal than Melody Music.

The complexity level of this question is High Complexity. This task requires students to explain and justify a solution to a problem.

Performance Data:

The percent of public school students earning each score point for question 16 on the March 2006 Grade 6 Achievement Test:
	Percent at Each Score Point

	0
	1
	2

	47%
	25%
	26%


Scoring Guidelines:

	Sample Correct Response(s):
· The 30% discount at Sam’s Music will save Jane the most money.
0.30 x $240 = $72

$72 is greater than $45. 

· The 30% discount is $72 (0.3 x 240), which is more than $45. 
· $45 is approximately 19% of $240 (
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), which is less than 30% of $240.

	Points
	Student Response

	2
	 The focus of this task is determining the percent of a number to compare two discounts to determine which discount is greater. The response indicates the greater discount and also provides supporting work or an adequate explanation to support the claim.

	1


	The response provides partial evidence of determining the percent of a number to compare two discounts to determine which discount is greater; however, the solution is incomplete or slightly flawed.

For example, the response may:

• Correctly identify the greater discount but with a computational error or incomplete explanation.
• State that Sam’s Music offers the greater discount because 30% is more than $45 with no supporting work or explanation.
• Show only that $45 is 19% of $240.
• Show only that 0.30 x 240 = $72.

	0


	The response provides inadequate evidence of determining the percent of a number to compare two discounts to determine which discount is greater.  The response provides major flaws in reasoning or irrelevant information.

For example, the response may:

• State that Sam's Music has the better deal with no or an incorrect explanation.
• State that Melody Music has the better deal.
• State that 30 is less than 45 so $45 is better.
• Be blank or state unrelated statements.
• Recopy information from the stem.


Keywords:  number, percent, discount
BACK TO INDEX
	Benchmark:   G
	Apply and explain the use of prime factorizations, common factors, and common multiples in problem situations.

	GLI:                 NNS 6.2a
	Find and use the prime factorization of composite numbers.  For example:

  a. Use the prime factorization to recognize the greatest common factor (GCF)


Multiple Choice Question:

24. 
What number is the largest number that divides both 12 and 30 evenly? 
A. 
2 
B.  
3 
C.  
6 
D. 
12 


do not copy or distribute ID: 3329; Version: 20 


Commentary:

This multiple-choice question asks students to find the largest number that divides into two numbers evenly which is the greatest common factor (GCF).  Students can use one of several methods to find the greatest common factor.  One method is to list all of the factors of 12 and 30 then find the greatest factor that is common to both numbers (greatest common factor or GCF). For example,

Factors of 12: 1, 2, 3, 4, 6, 12

Factors of 30: 1, 2, 3, 5, 6, 10, 15, 30

Common Factors; 1, 2, 3, 6

Greatest Common Factor: 6

A second method is to use prime factorization to find the greatest common factor. For example,

Prime factors of 12: 2 × 2 × 3

Prime factors of 30: 2 × 3 × 5

Common Factors: 2 × 3

Greatest Common Factor: 6

Answer choice C is the correct answer. The factors in answer choices A and B are common factors, but not the greatest common factor. The number in answer choice D (12) is not a factor of 30.

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

Performance Data:

The percent of public school students selecting answer choice C for question 24 on the March 2006 Grade 6 Achievement Test was 70%.
Keywords:  number, greatest common factor (GCF), prime factorization
BACK TO INDEX
	Benchmark:   G
	Apply and explain the use of prime factorizations, common factors, and common multiples in problem situations.

	GLI:                NNS 6.2b,        NNS 6.2c
	Find and use the prime factorization of composite numbers.  For example:

  b.   Use the prime factorization to recognize the least common multiple (LCM).

  c.   Apply the prime factorization to solve problems and explain solutions.


Short Answer Question:

26. 
Buses to the stadium leave Central Station every 10 minutes. Buses to the zoo leave Central Station every 16 minutes. Both buses leave Central Station at 4 p.m.  
In your Answer Document, find the next time both buses will leave Central Station at the same time. Show or explain how you found your answer. 

Commentary:

This short-answer question asks students to find the next time two buses will leave Central Station at the same time. The task states that one bus leaves every 10 minutes and the second bus leaves every 16 minutes, and both buses leave at 4:00 p.m. A response earning the maximum number of points (2 points) indicates that both buses will leave Central Station at    5:20 p.m. with supporting work or an explanation.  Students may complete a table showing the times from 4:00 p.m. every 10 minutes and every 16 minutes to find the time when both buses will leave the station at the same time.  They could also find the least common multiple of 10 and 16 to determine the number of minutes it will take both buses to leave the station at the same time. For example,

Multiples of 10: 10, 20, 30, 40, 50, 60, 80, 100

Multiples of 16: 16, 32, 48, 64, 80, 96, 112, 128

Least common multiple of 10 and 16: 80

The buses will leave Central Station at the same time 80 minutes past 4:00 p.m. They would leave at 5:20 p.m.

The complexity level of 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 26 on the March 2006 Grade 6 Achievement Test:
	Percent at Each Score Point

	0
	1
	2

	45%
	24%
	29%


Scoring Guidelines:

	Sample Correct Response(s):
· The least common multiple of 10 and 16 is 80. 80 minutes past 4 p.m. is 5:20 p.m. Both buses will leave Central Station at 5:20 p.m.
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	Points
	Student Response

	2
	The focus of this task is applying the concept of the least common multiple to a real-world problem situation. The response provides the next time both buses leave the station together with an adequate explanation or supporting work. The explanation may include the least common multiples (LCM). 

Note: Accept 520 in any format.

	1


	The response provides partial evidence of applying the concept of the least common multiple to a real world problem situation; however, the solution is incomplete and slightly flawed.

For example, the response may:

• Provide a correct answer with no or incorrect work.
• State that the least common multiple of 10 and 16 is 80 but does not apply it to find the time or applies it incorrectly. 
• Show a chart of both bus times but does not continue long enough to see when the time is the same or because of a simple arithmetic mistake the times are off.

	0


	The response provides inadequate evidence of applying the concept of the least common multiple to a real world problem situation. The response provides major flaws in reasoning or irrelevant information.

For example, the response may:

• State an arbitrary time with no work shown.
• Be blank or state unrelated statements.
• Recopy information from the stem.


Keywords:  number, least common multiple
BACK TO INDEX
	Benchmark:   E
	Use order of operations, including parenthesis and exponents to solve multi-step problems, and verify and interpret the results.

	GLI:                  NNS 6.6
	Use the order of operations, including the use of exponents, decimals and rational numbers, to simplify numerical expressions.


Multiple Choice Question:
29. 
Which number is equivalent to 82 × (1
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) ?

A. 
24
[image: image6.wmf]2

1


B. 
32 
C.  
96
[image: image7.wmf]2

1


D.
128 
Commentary:

This multiple-choice question asks students to find the equivalent number for a numerical expression that contains exponents and fractions. Students need to use order of operations to simplify this expression, performing the operation in the parentheses first, followed by the exponent.

 82 × (1
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1

 +
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1

) = 82 × 2 

  = 64 × 2


  =128

Answer choice D is the correct answer. Order of operations was not used to find the equivalent number in answer choices A, B and C; the exponent was used incorrectly and/or the parentheses were ignored.

The complexity level of this question is Low Complexity. This question requires students to perform a specified procedure.

Performance Data:

The percent of public school students selecting answer choice D for question 29 on the March 2006 Grade 6 Achievement Test was 62%.
Keywords:  number, order of operations
BACK TO INDEX
	Benchmark:     I
	Use a variety of strategies, including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.

	GLI:           NNS 6.11
	Perform fraction and decimal computations and justify their solutions; e.g., using manipulatives, diagrams, mathematical reasoning.


Multiple Choice Question:
32. 
Which estimate is reasonable for how many 4
[image: image10.wmf]8
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-inch-long pieces of ribbon can be cut from a 20-inch-long piece of ribbon? 
A.   
2 
B.   
4 
C.   
5 
D. 
15 
Commentary:

This multiple-choice question asks students to determine a reasonable estimate for the number of smaller pieces of ribbon that can be cut from a larger piece of ribbon. Students need to use an estimation strategy and decide what operation to use to solve this problem. For example,

4
[image: image11.wmf]8
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 inches is about 5 inches. Students need to find about how many 5-inch pieces of ribbon are in the 20-inch piece of ribbon. There are four 5-inch pieces of ribbon in the 20-inch piece of ribbon. Therefore, four pieces of 4
[image: image12.wmf]8

7

-inch ribbon can be cut from the 20-inch piece of ribbon, answer choice B.

The complexity level of this question is Moderate Complexity.  This question requires students to use informal methods of reasoning and problem-solving strategies to find a reasonable estimate.

Performance Data:

The percent of public school students selecting answer choice B for question 32 on the March 2006 Grade 6 Achievement Test was 51%.
Keywords:  number, estimation, fractions
BACK TO INDEX
	Benchmark:    D
I
	Use models and pictures to relate concepts of ratio, proportion and percent.

Use a variety of strategies, including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.

	GLI:            NNS 6.5,     NNS 6.14
	NNS 6.5:    Use models and pictures to relate concepts of ratio, proportion and percent, including percents less than 1 and greater than 100.
NNS 6.14:   Use proportional reasoning, ratios and percents to represent problem situations and determine the reasonableness of solutions.


Multiple Choice Question:

34. 
A DVD collection contains 8 dramas, 12 comedies and 6 action movies.  
What is the ratio of dramas to action movies?

A. 
2:3 

B. 
3:4 

C. 
4:3 

D. 
3:2 
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Commentary:

This multiple-choice question asks students to find a part-to-part ratio. Students should pay attention to what the ratio represents (dramas to action movies). The ratio of dramas to action movies is 8:6 because there are 8 dramas and 6 action movies. The ratio of 8:6 written in simplest form is 4:3, answer choice C. The ratio in the answer choice A is for dramas to comedies; whereas, the ratio for answer choice D is comedies to dramas. The ratio in answer choice B is for action movies to dramas.

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

Performance Data:

The percent of public school students selecting answer choice C for question 34 on the March 2006 Grade 6 Achievement Test was 59%.
Keywords:  number, ratio
BACK TO INDEX
	Benchmark:   C
	Develop meaning for percents, including percents greater than 100 and less than 1.

	GLI:            NNS 6.5
	Use models and pictures to relate concepts of ratio, proportion and percent, including percents less than 1 and greater than 100.


Multiple Choice Question:

35. 
The Drama Club needed to earn enough money to pay for the costs of putting on a play. Club members had a goal of $300. They raised $450. 
Which picture shows the percentage of the goal they met?

A. 
[image: image13.png]1000
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B. 
[image: image14.png]000

0%




C. 
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D. 
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Commentary:

This multiple-choice question asks students to choose the picture which shows the percentage of an amount of money raised against a set goal. Students need to determine the percent of increase from a goal of $300 to the amount raised, $450. Students can use a model representing the goal and amount raised to determine the percentage of the goal that was met. For example,

$300 is 100% of the goal.

$450 is $150 more than $300.

Using the model, students can see that $150 is 50% of the goal, because $150 is half of $300.

$300 + $150 = $450

100% + 50% = 150%

Answer choice C shows 150%. Each section of the picture represents 50%. The pictures in answer choices A and B show less than 150%. Answer choice D shows 200%, which is more than 150%.

The complexity level of this question is Moderate complexity. This question requires students to solve a word problem and interpret visual representations.

Performance Data:

The percent of public school students selecting answer choice C for question 35 on the March 2006 Grade 6 Achievement Test was 40%.
Keywords:  number, percent model, percent of increase
BACK TO INDEX
	Benchmark:   H
	Use and analyze the steps in standard and non-standard algorithms for computing with fractions, decimals and integers.

	GLI:                    NNS 6.12
	Develop and analyze algorithms for computing with fractions and decimals, and demonstrate fluency in their use.


Multiple Choice Question:

37. 
The model represents the quotient of two fractions. 
[image: image17.png]



Which expression does this model represent? 

A.  
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 ÷ 2
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B. 
2
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 ÷  
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C. 
2
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 ÷ 
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D. 
2 
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Commentary:

This multiple-choice question asks students to choose the numerical expression that would represent the model of the quotient of two fractions. Students must first determine the total part (2
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1

) and the fractional part the total is to be divided into (
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). The numerical expression is 2
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 ÷
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, answer choice D. The answer choices in A, B and C are not represented by this model.

The complexity level of this question is Moderate Complexity. This question requires students to interpret visual representations.

Performance Data:

The percent of public school students selecting answer choice D for question 37 on the March 2006 Grade 6 Achievement Test was 44%.
Keywords:  number, fraction model, division
BACK TO INDEX
	Benchmark:     I
	Use a variety of strategies, including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.

	GLI:          NNS 6.14
	Use proportional reasoning, ratios and percents to represent problem situations and determine the reasonableness of solutions.


Multiple Choice Question:

38. 
At the school carnival, Annika’s class earned $120 in 1 hour and 30 minutes. 
At this rate, how much will they earn during the 6 hours the carnival is open?

A.    
$480 

B.    
$720 

C.    
$840 

D.
$1,470
Commentary:

This multiple-choice question asks students to determine the amount of money to be earned in a given amount of time (6 hours) based on the amount earned ($120) in a specific amount of time (1 hour and 30 minutes). Students can create and solve a proportion or use proportional reasoning to find the amount of money. For example, using a table, students can determine that as the time doubles, the amount of money earned also doubles.

	Amount of Money
	Time

	$120
	1 hour and 30 minutes

	$240
	3 hours

	$480
	6 hours


At this hourly rate, in 6 hours the class will earn $480, answer choice A.  Answer choices B, C and D do not show the amount of money to be earned increasing at the same rate.

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

Performance Data:

The percent of public school students selecting answer choice A for question 38 on the March 2006 Grade 6 Achievement Test was 43%.
Keywords:  number, proportional reasoning

BACK TO INDEX
	Benchmark:   G
	Apply and explain the use of prime factorizations, common factors, and common multiples in problem situations.

	GLI:           NNS 6.1 
	Decompose and recompose whole numbers using factors and exponents (e.g., 32 = 2 x 2 x 2 x 2 x 2 = 25 ), and explain why “squared” means “second power” and “cubed” means “third power.”


Multiple Choice Question:

2.
Which shows the meaning of 4
[image: image30.wmf]3

?  

A.
4 × 3

B.
4 × 4 × 4 

C.
3 × 3 × 3 × 3  

D.
4 + 4 + 4

Commentary:
This multiple-choice question asks students to select an equivalent numerical expression that represents the meaning of a number written in exponential form. Students need to know that the exponent (power) represents the number of times that a number (base) is a repeated factor. In 4
[image: image31.wmf]3

, 4 is the base and 3 is the exponent. The exponent (3) tells that 4 is a factor three times (4 × 4 × 4). Answer choice B shows the correct meaning for 4
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 Answer choices A, C and D do not correctly show the meaning of 4
[image: image33.wmf]3

.  Answer choice A is the result of multiplying the base (4) by the exponent (3).  Answer choice C is the result of reversing the base and the exponent, the using the 3 as the repeated factor. Answer choice D is the result of thinking the exponent (3) means to add the base (4) three times.

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

Performance Data:
The percent of public school students selecting answer choice B for question 2 on the May 2007 Grade 6 Achievement Test was 92%.
Keywords: number, exponent, power
BACK TO INDEX
	Benchmark:   D
	Use models and pictures to relate concepts of ratio, proportion and percent.

	GLI:          NNS 6.3
	Explain why a number is referred to as being “rational,” and recognize that the expression 
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 can mean a parts of size 
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 each, a divided by b, or the ratio of a to b.


Multiple Choice Question:

7. 
Which expression is equivalent to 
[image: image36.wmf]9
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?

A.
8 ÷
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B.
8 ÷ 9

C.
9 ÷ 
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D.
9 ÷ 8

Commentary:
This multiple-choice question asks students to select an equivalent division expression for a fraction. The fraction 
[image: image39.wmf]9
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 represents division expression and can be written as 8 ÷ 9, answer choice B. The fraction and its equivalent division expression represent parts (8) of the whole (9). 

The expressions in answer choices A, C and D are incorrect because they do not represent the fraction as being parts (8) of 9 as the whole. 

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

Performance Data:
The percent of public school students selecting answer choice B for question 7 on the May 2007 Grade 6 Achievement Test was 63%.
Keywords: number, rational number, fraction, equivalent expression, division
BACK TO INDEX
	Benchmark:     I
	Use a variety of strategies, including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.

	GLI:                        NNS 6.7
	Use simple expressions involving integers to represent and solve problems; e.g., if a running back loses 15 yards on the first carry but gains 8 yards on the second carry, what is the net gain/loss?


Extended Response Question:

11.      Jared wants to save $100 to buy a tennis racket. He saves $8 each week, and his mother gives him an extra $0.25 for each dollar he saves.

In your Answer Document, determine the number of weeks it will take Jared to save $100.  Show your work or explain how you found the number of weeks.
Commentary:

This extended-response question asks students to solve a multi-step problem in the given situation. A response earning the maximum number of points (4 points) provides the number of weeks to save $100 with supporting work or an adequate explanation. Various approaches can be used to solve this problem. For example, students can complete a table to determine the number of weeks. First, they need to determine that Jared will have saved $10 at the end of each week, the $8 he saves and the $2 ($8 × $0.25 per dollar) his mother gives him each week. Each week $10 more will be added to the previous week. The table will show that after Week 10, $100 will have been saved.

After finding the amount of money saved each week ($10), students can use division to find the number of weeks ($100 ÷ $10 per week = 10 weeks).   

The complexity level of this question is High Complexity. This task 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 11 on the May 2007 Grade 6 Achievement Test:
	Percent at Each Score Point

	0
	1
	2
	3
	4

	19%
	 9%
	23%
	3%
	46%


Scoring Guidelines:
	Exemplar Response:

• $8.00 + (8 × $0.25) = Jared’s weekly savings. When I solved this equation, I found out that Jared saves $10.00 a week. 

[image: image40.png]Week 1 $10
Week 2 $20
Week 3 $30
Week 4 sS40
Week 5 $50
Week 6 $60
Week 7 $70
Week 8 $80
Week 9 $90
Week 10 | $100






If he saves $10.00 every week for 10 weeks, he will have $100.

• Jared earns $8.00 a week, and his mother gives him 8 × $0.25, or $2.00 a week. His total is $10.00 a week.$100 ÷ $10 = 10 so it will take him 10 weeks.  



	Other Correct Response(s):



	Points
	Student Response

	4 point text
	The focus of this task is using a strategy to solve a multi-step problem. The response provides the number of weeks to save $100 with supporting work or an adequate explanation.

NOTE:  A table and a determination that it takes 10 weeks to reach $100 is adequate.

	3 point text


	The response provides evidence of using a strategy to solve a multi-step problem to determine when a goal will be met; however, the solution may contain a slight error, a flaw or a vague explanation.

	
	3 point sample answer:

For example, the response may:

• Provide a correct method to determine the amount of money he saves but show an error in calculation, and this error is continued through an otherwise correct method to determine the number of weeks it takes to save $100. 


	2 point text


	The response provides partial evidence of using a strategy to solve a multi-step problem to determine when a goal will be met; however, the solution is incomplete and/or contains minor flaws. 

	
	2 point sample answer:

For example, the response may:

• State the correct answer without work or explanation. 

• State that he saves $8 each week, and provide calculations that use this value to calculate that it will take twelve or thirteen weeks to save $100.

• Miscalculates savings as $8.25 each week up to $100.

	1 point text


	The response provides minimal evidence of using a strategy to solve a multi-step problem to determine when a goal will be met. The response has major flaws and errors in reasoning.

	
	1 point sample answer:

For example, the response may:

• State that he saves $10 each week. 

	0 point text


	The response provides inadequate evidence of using a strategy to solve a multi-step problem to determine when a goal will be met. The response provides an explanation with major flaws and errors of reasoning.

	
	0 point sample answer:

For example, the response may:

• State that Jared saves $8.25 a week. 

• Restate the information provided in the item.

• Be blank or state irrelevant information.


Keywords: number, multi-step problem, operations
BACK TO INDEX
	Benchmark:     I
	Use a variety of strategies, including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.

	GLI:                        NNS 6.7
	Use simple expressions involving integers to represent and solve problems; e.g., if a running back loses 15 yards on the first carry but gains 8 yards on the second carry, what is the net gain/loss?


Multiple Choice Question:

15. 
The temperature at sunrise was –13ºF. At noon, the temperature was 18ºF.  

What was the change in temperature between sunrise and noon?


A. rose 5 degrees

B. rose 31 degrees
C. dropped 5 degrees
D. dropped 31 degrees

Commentary:
This multiple-choice question asks students to find the change, in degrees, between two temperatures. Students need to find the difference between -13°F and 18°F. The difference can be found in a variety of way. One way is to use a number line and count the units from -13 to 18, which equals 31 units. Another way is to determine that from -13 to 0 is 13 units and from 0 to 18 is 18 units for a total of 31 units. Since the temperature went from negative to positive degrees, the temperature was rising. Therefore, the temperature rose 31 degrees, answer choice C. 

Answer choice A is incorrect because this temperature represents the rise of five degrees from 13°F to 18°F, but the temperature did not rise from 13°F to 18°F. The negative sign on the 13°F was ignored. Answer choices C and D are incorrect because the temperature rose instead of dropped.

The complexity level of this question is Low Complexity. This question requires students to solve a one-step word problem.

Performance Data:
The percent of public school students selecting answer choice B for question 15 on the May 2007 Grade 6 Achievement Test was 66%.
Keywords: number, integer
BACK TO INDEX
	Benchmark:   E
	Use order of operations, including parenthesis and exponents to solve multi-step problems, and verify and interpret the results.

	GLI:                       NNS 6.6
	Use the order of operations, including the use of exponents, decimals and rational numbers, to simplify numerical expressions.


Mathematical Processes

	Benchmark:   K
	Recognize and use mathematical language and symbols when reading, writing and conversing with others.


Short Answer Question:

6. 
In your Answer Document, simplify the expression 10 – 4 ÷ 0.5 + 4 to find its value.  


    
Explain how you used order of operations to simplify the expression.

Commentary:
This short-answer question asks students to simplify the given expression and to explain how order of operation was used. A response earning the maximum number of points (2 points) provides the value of the simplified expression with an explanation of how the order of operations was used.  To simplify the expression, students must know the order for performing several operations; i.e., operations in parentheses first, multiplication and division in order from left to right, then addition and subtraction in order from left to right. Since this expression does not contain parentheses, division is done first, followed by subtraction, then addition. For example,

10 – 4 ÷ 0.5 + 4
10 – 8 + 4

2 + 6

6

The complexity level of this question is Low Complexity. This question requires student to perform a specified procedure.

Performance Data:
The percent of public school students earning each score point for question 6 on the May 2008 Grade 6 Achievement Test:
	Percent at Each Score Point

	0
	1
	2

	48%
	32%
	19%


Scoring Guidelines:
	Exemplar Response:

• 10 – 4 ÷ 0.5 + 4 I divided first because division comes first.10 – 8 + 4 I subtracted next because addition and subtraction are at the same level, but subtraction comes first in this expression. 2 + 4 Finally, I added to get the answer.6

• I went in this order because of order of operations: divide, subtract, add. My solution was 6.

	Points
	Student Response

	2 
	The focus of this task is using and explaining the order of operations, including the use of rational numbers, to simplify numerical expressions. The response provides adequate work that supports the correct value with an explanation for ordering the operations.

NOTE: The original expression does not need to be rewritten.

	1 


	The response shows partial evidence of using and explaining the order of operations, including the use of rational numbers, to simplify numerical expressions; however, the solution may be incomplete or slightly flawed. 

For example, the response may:

• Show one calculation error but the order of operations is correctly applied.

• Show that the expression is equal to 6 with an inadequate explanation (e.g., “PEMDAS”) or no explanation. 

	0 


	The response provides inadequate evidence of using and explaining the order of operations, including the use of rational numbers, to simplify numerical expressions. The response provides major flaws in reasoning or irrelevant information.

For example, the response may:

• Provide a response that does not follow the order of operations. 

• Restate the information provided in the item.

• Be blank or give irrelevant information.


Keywords: number, order of operations
BACK TO INDEX
	Benchmark:    D
	Use models and pictures to relate concepts of ratio, proportion and percent.

	GLI:                  NNS 6.6
	Use the order of operations, including the use of exponents, decimals and rational numbers, to simplify numerical expressions.


Multiple Choice Question:

8. 
A model is shown. 
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Which model has the same percentage of its area shaded?


A.
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B.
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C.
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D.
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Commentary:
This multiple-choice question asks students to select a model with the same percentage of its area shaded as the model shown. The model shown has 3 of its 12 sections or 
[image: image46.wmf]4

1

 of the sections shaded. Students should look for the model which is 
[image: image47.wmf]4

1

 shaded. The model in answer choice A has 
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 of the area shaded because 2 of the 8 sections or 
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1

 of the sections are shaded. This means that 25% of the area of the model is shaded because 
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1

is equivalent to 25%.

The models in answer choices B, C and D are incorrect since the shaded area in each model is not the same as the given model. Answer choice B shows 
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 or 50% of the sections shaded. Answer choice C shows 
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3

 or 37.5% of the sections shaded. Answer choice D has all of the sections shaded for 100%.

The complexity level of this question is Moderate Complexity. This question requires students to compare models.

Performance Data:
The percent of public school students selecting answer choice A for question 8 on the May 2008 Grade 6 Achievement Test was 64%.
Keywords:  number, percents, model, fractions
BACK TO INDEX
	Benchmark:   H
	Use and analyze the steps in standard and non-standard algorithms for computing with fractions, decimals and integers.

	GLI:                                           NNS 6.8
	Represent multiplication and division situations involving fractions and decimals with models and visual representations; e.g., show with pattern blocks what it means to take 
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Multiple Choice Question:

24. 
A model for the product of two decimals is shown. 
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Which expression does this model represent?

A.
0.6 × 0.3

B.
0.6 × 0.4

C.
3.0 × 0.6

D.
4.0 × 0.6

Commentary:
This multiple-choice question asks students to select the expression that the given model represents. Students need to determine the factors to multiply. The model shows the factors to be multiplied. Three fraction bars with six-tenths (0.6) shaded in each can be expressed as 3.0 × 0.6, answer choice C.

Answer choices A, B and C are incorrect. Answer choice A is the result of students thinking 3.0 and 0.3 are equivalent. Answer choice B is the result of multiplying two parts of the model (six-tenths is shaded, four-tenths is not shaded). Answer choice D is the result of students thinking 4.0 and 0.4 are equivalent.

The complexity level of this question is Moderate Complexity. This question requires students to recognize an equivalent representation.

Performance Data:
The percent of public school students selecting answer choice C for question 24 on the May 2008 Grade 6 Achievement Test was 38%.
Keywords:  number, decimals, multiplication, product
BACK TO INDEX
	Benchmark:   C
	Develop meaning for percents, including percents greater than 100 and less than 1.

	GLI:              NNS 6.5
	Use models and pictures to relate concepts of ratio, proportion and percent, including percents less than 1 and greater than 100.


Multiple Choice Question:

28.
The grid shown represents the people that Maggie surveyed to see how many of them have an identical twin.

[image: image55.png]




The shaded area represents the people surveyed that have an identical twin.

What percent of the people in Maggie's survey have an identical twin?

A.
0.1%

B.
0.5%

C.
1.0%

D.
5.0%

Commentary:
This multiple-choice question asks students to determine the percent represented in the given model. Students should notice that a portion of one square of a 10 by 10 grid is shaded. This shaded portion represents the percent of people surveyed who have an identical twin. Since there are 100 squares in the grid, each square is 
[image: image56.wmf]100

1

 or 1% of the grid. The shaded portion represents less than 1% of the grid. This eliminates answer choices C and D since the percents are not less than 1%. Answer choice A can also be eliminated. Although 0.1% is less than 1%, the shaded portion appears to be half of the square or 0.5%, answer choice B.

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

Performance Data:
The percent of public school students selecting answer choice B for question 28 on the May 2008 Grade 6 Achievement Test was 71%.
Keywords:  number, percents, model
BACK TO INDEX
	Benchmark:     I
	Use a variety of strategies, including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.

	GLI:           NNS 6.15
	Determine the percent of a number and solve related problems; e.g., find the percent markdown if the original price was $140, and the sale price is $100.


Multiple Choice Question:

33. At a sale, the price of all items is 40% off the original price. 

How much will Joe save on a shirt with an original price of $31.99? 

A.
$  1.92

B.
$12.80

C.
$19.19

D.
$31.59

Commentary:
This multiple-choice question asks students to find the amount of discount off the original price of an item. Students are given the original price of $31.99 with 40% off this price.  To find the amount saved, students find 40% of $31.99 (0.40 × $31.99 = $12.796). Therefore, the amount saved will be $12.80, answer choice B.

Answer choices A, C and D are incorrect. Answer Choice A is the result of taking 4% off the original price instead of 40%. Answer choice C is the result of finding the sale price instead of the amount saved. Answer choice D is the result of subtracting $31.99 - $0.40.

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 33 on the May 2008 Grade 6 Achievement Test was 57%.
Keywords:  number, percent
BACK TO INDEX
	Benchmark:     I
	Use a variety of strategies, including proportional reasoning, to estimate, compute, solve and explain solutions to problems involving integers, fractions, decimals and percents.

	GLI:           NNS 6.13,             NNS 6.14
	NNS 6.13:     Estimate reasonable solutions to problem situations involving fractions and decimals; e.g., 
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+ 
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 ( 2 and 4.23 x 5.8 ( 25.
NNS 6.14:     Use proportional reasoning, ratios and percents to represent problem situations and determine the reasonableness of solutions.


Multiple Choice Question:

45. There are 3 grams of fiber in
[image: image59.wmf]2
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cup of oatmeal. There are 1 
[image: image60.wmf]8

1

cups of oatmeal left in a box.  

Which is the best estimate for the amount of fiber in the oatmeal left in the box?


A.     1 
[image: image61.wmf]8
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grams
B.     3 
[image: image62.wmf]2
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grams
C.    7 grams

D.    9 grams 

Commentary:
This multiple-choice question asks students to determine the best estimate for the amount of fiber left in the box of oatmeal. Students are given that there are 3 grams of fiber in 
[image: image63.wmf]2

1

cup of oatmeal and that there are 1
[image: image64.wmf]8

1

cups of oatmeal left in the box. To solve this problem, students can use proportional reasoning. Since there are 3 grams of fiber in 
[image: image65.wmf]2

1

cup of oatmeal, there would be 6 grams of fiber in 1 cup of oatmeal and about 1 gram in the remaining 
[image: image66.wmf]8

1

 cup of oatmeal. Therefore, there would be about 7 grams of fiber in the 1
[image: image67.wmf]8

1

cups of oatmeal left in the box, answer choice C. 

Answer choices A, B and D are incorrect. Answer choice A is the result of adding 
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 and 1
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1

.  Answer choice B is the result of using the ratio of 3:1, instead of 3 :
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. Answer choice D is the result of rounding 1
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 to 1
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 and thinking that there are three 
[image: image73.wmf]2
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cups in 1
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, so 3 × 3 is 9. 

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 C for question 45 on the May 2008 Grade 6 Achievement Test was 43%.
Keywords:  number, fractions, estimation, proportional reasoning
BACK TO INDEX
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