Standards-based Assessment Bank
8th Grade Mathematics

Number, Number Sense and Operations

Index to Questions
	Question Number
	Source
	BM
	GLI
	Description

	1
	OAT March 05
	I
	NNS 8.8
	This multiple-choice question asks students to divide
numbers written in scientific notation.

	12
	OAT March 05
	G
	NNS 8.6
	This multiple-choice question asks students to estimate the percent of boxes sold.

	14
	OAT March 05
	B
	NNS 8.2
	This multiple-choice question asks students to identify the number system to which a given number belongs.

	18
	OAT March 05
	H
	NNS 5.5
	This multiple-choice question asks students to use square roots to find the number that meets the criteria given in the situation.

	25
	OAT March 05
	G
	NNS 8.6
	This multiple-choice question asks students to use estimation skills to determine an unreasonable estimate.

	27
	OAT March 05
	H
	NNS 5.5
	This multiple-choice question asks students to identify
the integer that is a perfect square.

	36
	OAT March 05
	G
	NNS 8.6
	This short-answer question asks students to use the
given data to write a convincing argument.

	37
	OAT March 05
	A
	NNS 8.1
	This multiple-choice question asks students to convert
a number into scientific notation.

	40
	OAT March 05
	F
	NNS 6.10
	This multiple-choice question asks students to understand the effect of dividing a whole number by a fraction that is between 0 and 1.

	1
	OAT March 06
	E
	NNS 8.3
	This multiple-choice question asks students to simplify
an expression with numbers raised to a power.

	5
	OAT March 06
	B
	NNS 7.3,   NNS 8.2
	This multiple-choice question asks students to identify
a correct statement about number systems.

	7
	OAT March 06
	C
	NNS 8.4
	This multiple-choice question asks students to identify the operation that was used in the first step of solving a given equation.

	26
	OAT March 06
	G
	NNS 8.6
	This short-answer question asks students to determine the first day Mr. Thomas can purchase a piano for $2200 or less and state the price that he will pay.

	7
	OAT May 07
	C
	NNS 8.4
	This multiple-choice question asks students to use inverse relationships of operations to determine the process for finding an unknown number.

	Question Number
	Source
	BM
	GLI
	Description

	18
	OAT May 07
	A
	NNS 7.1, NNS 8.1
	This multiple-choice question asks students to convert a number in standard notation to scientific notation.

	28
	OAT May 07
	H
	NNS 8.7
	This multiple-choice question asks students to approximate the value of 
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 by determining the integers that lie on either side of this value.

	1
	OAT May 08
	E
	NNS 9.2
	This multiple-choice question asks students to simplify a number raised to an integer exponent (power).

	7
	OAT May 08
	G
	NNS 8.6
	This multiple-choice question asks students to solve a problem that require finding a reasonable estimate for the number of acres on which soybeans will be planted using proportional reasoning.

	22
	OAT May 08
	F
	NNS 6.10
	This multiple-choice question asks students to determine which number Jim used to divide into 8 so that the resulting number is larger than 8.

	31
	OAT May 08
	B
	NNS 7.3
	This short-answer question asks students to identify whether given numbers are rational or irrational and provide an explanation for support.

	41
	OAT May 08
	H
	NNS 8.7
	This multiple-choice question asks students to approximate the length of оnе side of the square table top by determining the whole numbers that lie on either side of this value.


BACK TO INDEX
	Benchmark:     I
	Estimate, compute and solve problems involving scientific notation, square roots and numbers with integer exponents.

	GLI:               NNS 8.8
	Add, subtract, multiply, divide and compare numbers written in scientific notation.


Multiple Choice Question:
1.  
A company’s profit of $1.71 × 10 6 will be shared equally by its 3,800 employees.   
How much money will each employee receive? 
A. $4.5 × 10 1 
B. $4.5 × 10 2 
C. $4.5 × 10 3 

D. $4.5 × 10 5
Commentary:

This multiple-choice question asks students to divide numbers written in scientific notation. Students are asked to divide the profit ($1.71 x 106) of a company into 3,800 equal shares.  The answer is provided in scientific notation, $4.5 x 102, (answer choice B). This task can be approached using one of two different methods. One method is to convert the number in scientific notation to standard form, divide and then convert the quotient to scientific notation. The second method is to convert 3,800 to scientific notation and divide.

The level of complexity for this question is Low Complexity. The task requires computing the quotient of two values. 

Performance Data:

The percent of public school students selecting answer choice B for question 1 on the March 2005 Grade 8 Achievement Test was 59%.
Keywords:  number, scientific notation, division

BACK TO INDEX
	Benchmark:   G
	Estimate, compute and solve problems involving real numbers, including ratio, proportion and percent, and explain solutions.

	GLI:              NNS 8.6
	Estimate, compute and solve problems involving rational numbers, including ratio, proportion and percent, and judge the reasonableness of solutions.


Multiple Choice Question:
12.  
A store sold 28 boxes of juice from a case containing 48 boxes.  
Approximately what percent of the case of juice has been sold?

A. 20% 
B. 30% 
C. 40% 
D. 60% 
Commentary:

This multiple-choice question asks students to estimate the percent of boxes sold. Students need to use estimation skills to determine that 28 is slightly more than half of 48, making answer choice D, 60%, the only reasonable estimate. Answer choices A, B and C are less than 50%.

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

Performance Data:

The percent of public school students selecting answer choice D for question 12 on the March 2005 Grade 8 Achievement Test was 59%.
Keywords:  number, percents, estimation
BACK TO INDEX
	Benchmark:   B
	Identify subsets of the real number system.

	GLI:           NNS 8.2
	Recognize that natural numbers, whole numbers, integers, rational numbers and irrational numbers are subsets of the real number system.


Multiple Choice Question:
14.
Which subset of the real numbers contains
[image: image2.wmf]5

? 
A. integers 

B. whole numbers 

C. rational numbers 

D. irrational numbers 

Commentary:

This multiple-choice question asks students to identify the number system to which a given number belongs. Students need to determine that 
[image: image3.wmf]5

 is represented by a non-ending, non-repeating decimal so, it can not be represented by a ratio of two integers. Therefore,
[image: image4.wmf]5

is an irrational number (answer choice D). The number systems in answer choices A, B and C contain numbers that can be represented as a ratio of two integers.

The level of complexity for this question is Low Complexity. The task requires students to recall facts about number systems.

Performance Data:

The percent of public school students selecting answer choice D for question 14 on the March 2005 Grade 8 Achievement Test was 35%.

Keywords:  number, number systems, irrational numbers

BACK TO INDEX
	Benchmark:   H
	Find the square root of perfect squares, and approximate the square root of non-perfect squares.

	GLI:           NNS 5.5
	Recognize and identify perfect squares and their roots.


Multiple Choice Question:
18.  
In a number game, Rick was supposed to find the square root of a number.  Instead, he squared the number and said “16.”   
What number should Rick have given? 

A.    2 
B.    4 
C.    8 
D.  16 
Commentary:

This multiple-choice question asks students to use square roots to find the number that meets the criteria given in the situation. The first step is to find the number that Rick was given. To do this, students must undo the operation that Rick performed. Since Rick squared the number, students must find the square root of 16, which is 4. Secondly, students must perform the operation that Rick was supposed to perform, finding the square root of 4. The square root of 4 is 2 (answer choice A). Answer choice B is number that Rick was given. Answer choice C is the result of confusing square root with dividing by 2. Answer choice D is selecting the value provided in the question.

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

Performance Data:

The percent of public school students selecting answer choice A for question 18 on the March 2005 Grade 8 Achievement Test was 33%.
Keywords:  number, square root
BACK TO INDEX
	Benchmark:   G
	Estimate, compute and solve problems involving real numbers, including ratio, proportion and percent, and explain solutions.

	GLI:                   NNS 8.6
	Estimate, compute and solve problems involving rational numbers, including ratio, proportion and percent, and judge the reasonableness of solutions.


Multiple Choice Question:
25.  
Each student brought 3, 4 or 5 pieces of candy to class. There are 17 students in the class.   
Which number is NOT a reasonable total for the number of pieces of candy the students brought? 

A. 
45 
B. 
55 
C. 
65 
D. 
75 
Commentary:

This multiple-choice question asks students to use estimation skills to determine an unreasonable estimate. Students must first determine a reasonable range of values and then select the answer choice that is outside this range. One method to determine this range is to multiply 17 by 3 to obtain the minimum (51) number of candies and 17 by 5 to obtain the maximum (85) number of candies that students may have brought to class. Answer choices B, C and D are within this range and therefore reasonable numbers. Answer choice A is the correct answer because 45 is NOT within this range and therefore not reasonable. 

The level of complexity for this question is Moderate Complexity. The task requires students to use informal methods of reasoning and problem-solving strategies.

Performance Data:

The percent of public school students selecting answer choice A for question 25 on the March 2005 Grade 8 Achievement Test was 67%.
Keywords:  number sense, estimate, reasonableness

BACK TO INDEX
	Benchmark:   H
	Find the square root of perfect squares, and approximate the square root of non-perfect squares.

	GLI:           NNS 5.5
	Recognize and identify perfect squares and their roots.


Multiple Choice Question:
27. 
Which integer is a perfect square?
A. 125 

B. 200 

C. 225 

D. 300 

Commentary:

This multiple-choice question asks students to identify the integer that is a perfect square. Students may use the calculator to find the square root of each answer choice or find the factor that when squared results in one of the answer choices. The number 225 is equal to 15 x 15 or 152, making it a perfect square. The correct answer is answer choice C. Answer choices A, B and D are the results of squaring numbers other than an integer; therefore, they are not perfect squares.
The level of complexity for this question is Low Complexity. The task requires recognizing an example of the concept of numbers that are perfect squares.

Performance Data:

The percent of public school students selecting answer choice C for question 27 on the March 2005 Grade 8 Achievement Test was 46%.


Keywords:  number, perfect squares
BACK TO INDEX
	Benchmark:   G
	Estimate, compute and solve problems involving real numbers, including ratio, proportion and percent, and explain solutions.

	GLI:                        NNS 8.6
	Estimate, compute and solve problems involving rational numbers, including ratio, proportion and percent, and judge the reasonableness of solutions.


Mathematical Processes

	Benchmark:   A
	Formulate a problem or mathematical model in response to a specific need or situation, determine information required to solve the problem, choose method for obtaining this information, and set limits for acceptable solution.


Short Answer Question:
36.  
Cheryl is a member of the basketball team. She made 44 out of 50 foul shots last year. Cheryl has made 18 out of 20 foul shots so far this year. 
In your Answer Document, write what Cheryl could say to convince her coach that she is shooting foul shots better this year. Use the data to support your answer. 

Commentary:

This short-answer question asks students to use the given data to write a convincing argument. Students can use multiple strategies to compare Cheryl’s performance this year with last year’s performance. One strategy is to convert each ratio to a percent. A response earning the maximum number of points (2 points) argues that Cheryl’s performance is better this year compared with last year’s performance with supporting data.

The level of complexity for this question is Moderate Complexity. The task requires students to compare statements.

Performance Data:

The percent of public school students earning each score point for question 36 on the March 2005 Grade 8 Achievement Test:

	Percent at Each Score Point

	0
	1
	2

	55%
	7%
	31%


Scoring Guidelines:

	Points
	Student Response

	2
	Sample Correct Responses: 

Last year Cheryl shot 
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44

 = 88% 

This year Cheryl shot 
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18

 = 90% 

This year’s shooting percentage is 2% higher than last year’s.
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44

20

18

-

    900 > 880

This year Cheryl’s shooting percentage is higher than last year. 

Last year Cheryl shot 
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88

50

44

=


This year Cheryl shot 
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90

10

18

=

 
This year’s shooting percentage is 
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2

 higher than last year’s. 

The focus of this task is to compare ratios. The response should present the two foul-shot ratios as percents, fractions or decimals and conclude that Cheryl is shooting better this year than last year. 

Note: Student may compare these ratios as fractions without finding common denominators. 



	1
	The response provides partial evidence of comparing ratios; however, information may be incomplete or slightly flawed.

For example, the response may:

· Provide correct computation in comparing the ratios, but fail to present an argument about which year is better. 
· Make a computational error in comparing the ratio but make a reasonable argument based on their incorrect computations.  

	0
	The response provides inadequate evidence of comparing ratios. 

For example, the response may:

· State only missed 2 this year vs. 6 last year.

· Restate the information provided in the item. 

· Provide irrelevant information. 

· Be blank.




Keywords:  number, ratio

BACK TO INDEX
	Benchmark:   A
	Use scientific notation to express large numbers and numbers less than one.

	GLI:              NNS 8.1
	Use scientific notation to express large numbers and small numbers between 0 and 1.


Multiple Choice Question:
37.  
A light year is defined as approximately 5,880,000,000,000 miles.  
Which distance is the same as a light year? 
A. 
5.88 [image: image11.png]


10 13 miles 
B. 
5.88 [image: image12.png]


10 12 miles 
C. 
5.88 [image: image13.png]


10 11 miles 
D. 
.88 [image: image14.png]


10 10 miles 
Commentary:

This multiple-choice question asks students to convert a number into scientific notation. Students need to recall that the format for scientific notation is a number between 1 and 10 multiplied by a power of 10. In this case, 5.88 needs to be multiplied by 1012 to obtain a value of 5,880,000,000,000. The correct answer is answer choice B. Answer choices A, C and D may be the result of a misunderstanding about powers of 10.
The level of complexity for this question is Low Complexity. The task requires students to recognize equivalent representations of a number.

Performance Data:

The percent of public school students selecting answer choice B for question 37 on the March 2005 Grade 8 Achievement Test was 50%.
Keywords:  number, scientific notation
BACK TO INDEX
	Benchmark:   F
	Explain the effects of operations on the magnitude of quantities.

	GLI:                   NNS 6.10
	Recognize that a quotient may be larger than the dividend when the divisor is a fraction; e.g., 6 ( 
[image: image15.wmf]2

1

= 12.


Multiple Choice Question:
40.  
Which statement is true about the quotient when 12 is divided by a fraction greater than zero and less than one? 
A. 
The quotient is undefined. 
B. 
The quotient is equal to 12. 
C. 
The quotient is less than 12. 

D. 
The quotient is greater than 12.
Commentary:

This multiple-choice question asks students to understand the effect of dividing a whole number by a fraction that is between 0 and 1. Students can approach this question in several ways; one is to try dividing 12 by several fractions that are greater than 0 and less than 1. For example, 

12 ÷ 
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1

 = 24, 12 ÷ 
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2

 = 18 and 12 ÷ 
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1

 = 96. Students should conclude the correct answer choice is D, “The quotient will be greater that 12.” Answer choices A and B are the result of dividing 12 by zero or one, respectively. Answer choice C may be the result of confusing multiplication with division.

The level of complexity for this question is Moderate Complexity. The task requires students to compare statements.

Performance Data:

The percent of public school students selecting answer choice D for question 40 on the March 2005 Grade 8 Achievement Test was 37%.

Keywords:  number sense, fractions, division

BACK TO INDEX
	Benchmark:   E
	Compare, order and determine equivalent forms of real numbers.

	GLI:            NNS 8.3
	Apply order of operations to simplify expressions and perform computations involving integer exponents and radicals.


Multiple Choice Question:
1. 
Simplify:          52 • 5-2
A.   

0 

B.   

1 

C.   

5 

D. 

25 
Commentary:

This multiple-choice question asks students to simplify an expression with numbers raised to a power. Students may simplify this expression using one of several methods. One method is to use the product rule that allows multiplying numbers with exponents that have like bases. In this question both the bases are 5 and the exponents are 2 and -2. The exponents can be added and the base remains the same, 52 • 5-2 = 5(2+ -2) = 50. Students must then recall that 50 is equal to 1, answer choice B. Students who chose answer choice A may have thought that an exponent of zero simplified the expression to zero. Students who chose answer choice C may have thought that the exponents cancel out and left a base of 5 without an exponent. Students who chose answer choice D may have thought that the exponent canceled and then multiplied the two bases (5 • 5 = 25).

A second method for simplifying this expression would be to carry out each operation. For example,

52 • 5-2 = 25 • 
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1


  
= 
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25



= 1

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

Performance Data:
The percent of public school students selecting answer choice B for question 1 on the March 2006 Grade 8 Achievement Test was 47%.

Keywords:  number, exponent
BACK TO INDEX
	Benchmark:   B
	Identify subsets of the real number system.

	GLI:                     NNS 7.3,          NNS 8.2
	NNS 7.3:    Describe differences between rational and irrational numbers; e.g., use technology to show that some numbers (rational) can be expressed as terminating or repeating decimals and others (irrational) as non-terminating and non-repeating decimals.
NNS 8.2:    Recognize that natural numbers, whole numbers, integers, rational numbers and irrational numbers are subsets of the real number system.


Multiple Choice Question:
5. 
Which statement is correct?
A. 
All integers are rational numbers. 

B. 
All irrational numbers are whole numbers. 

C. 
A real number must be a rational number. 

D. 
A repeating decimal is an irrational number. 

Commentary:

This multiple-choice question asks students to identify a correct statement about number systems. Answer choice A, “All integers are rational numbers.”, is a true statement because integers are a subset of the rational numbers. Rational numbers can be written as a ratio of two integers and all integers can be written as a ratio of two integers, e.g., -4 can be written as 
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4

-

 Answer choices B, C and D do not identify true relationships between number sets.

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

Performance Data:

The percent of public school students selecting answer choice A for question 5 on the March 2006 Grade 8 Achievement Test was 25%.
Keywords:  number, number systems
BACK TO INDEX
	Benchmark:   C
	Apply properties of operations and the real number system, and justify when they hold for a set of numbers.

	GLI:               NNS 8.4
	Explain and use the inverse and identity properties and use inverse relationships (addition/subtraction, multiplication/division, squaring/square roots) in problem solving situations.


Multiple Choice Question:
7.  
Jill is solving the equation 7n – 6 = 15. The result of her first step is 7n = 21.   
What operation did Jill use in her first step? 

A. 
add 6 to each side 

B. 
subtract 6 from each side 
C. 
multiply both sides by 6 

D. 
divide both sides by 6 



do not copy or distribute ID: 3515; Version: 10 


Commentary:

This multiple-choice question asks students to identify the operation that was used in the first step of solving a given equation. Students must recall that adding 6 to each side of the equation will result in 21 on the right side of the equation, and the 7n on the left side of the equation.


7n - 6 = 15


7n - 6 + 6 = 15 + 6


7n = 21

Answer choices B, C and D will not result in the desired first step. Answer choice B will result in 7n -12 = 9, answer choice C will result in 42n – 36 = 90, and answer choice D will result in 
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The complexity level of this question is Low Complexity. The question requires the student to recognize an example of a property.

Performance Data:

The percent of public school students selecting answer choice A for question 7 on the March 2006 Grade 8 Achievement Test was 76%.

Keywords:  number, number properties, equation
BACK TO INDEX
	Benchmark:   G
	Estimate, compute and solve problems involving real numbers, including ratio, proportion and percent, and explain solutions.

	GLI:              NNS 8.6
	Estimate, compute and solve problems involving rational numbers, including ratio, proportion and percent, and judge the reasonableness of solutions.


Mathematical Processes

	Benchmark:   A
	Formulate a problem or mathematical model in response to a specific need or situation, determine information required to solve the problem, choose method for obtaining this information, and set limits for acceptable solution.


Short Answer Question:
26.  
A store is having a clearance sale on pianos that regularly sell for $3,900 each. Beginning on July 5th, the price of these pianos will be reduced by 20%. Each morning after July 5th, the remaining pianos will be reduced by an additional 20%. This price reduction will continue until all the pianos are sold.

Mr. Thomas can only spend $2,200 for a piano.

In your Answer Document, determine the first day that Mr. Thomas can buy one of the pianos with the money he has and determine the price he paid for the piano. Show your work or explain how you determined your answer. 

Commentary:

This short-answer question asks students to determine the first day Mr. Thomas can purchase a piano for $2,200 or less and state the price that he will pay. To answer this question students need to provide computations involving percents. A response earning the maximum number of points (2 points) provides the day that Mr. Thomas can purchase the piano and the amount that he will pay when the sale price is less than $2,200. For example:

100% -20% means that the discounted price is 80% of the original amount.

July 5:  3,900 x .8 = 3,120 this is still more than $2,200,

July 6:  3,120 x .8 = 2,496 this is still more than $2,200, 
July 7:  2,496 x .8 = 1996.8 this is less than the $2,200.


The first day Mr. Thomas can buy a piano for $2,200 or less is July 7, when it will cost $1996.80.

The complexity level of this question is Moderate Complexity. The question asks 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 8 Achievement Test:

	Percent at Each Score Point

	0
	1
	2

	55%
	17%
	22%


Scoring Guidelines:

	Sample Correct Response(s):
• July 5:  3,900 x .8 = 3,120

July 6:  3,120 x .8 = 2,496
July 7:  2,496 x .8 = 1996.8
The first day Mr. Thomas can buy a piano for $2,200 or less is July 7, when it will cost $1996.80.


• Day 1– 3900 x .20 = 780

3900 – 780 = 3120
Day 2 – 3120 x .20 = 624
3120 – 624 = 2496
Day 3– 2496 x .20 = 499.20
2496 – 499.20 = 1996.80
After three days, Mr. Thomas can by a piano for $2200 or less, when it will cost $1996.80.


	Points
	Student Response

	2
	The focus of this task is to provide evidence of determining the sale price of a discounted item after additional discounts and determining the number of days required to reach a sale price below $2,200. The response correctly calculates the sale price(s) and provides a correct date or number of days required to be below $2,200.

	1


	The response provides partial evidence of determining the sale price of a discounted item after additional discounts and determining the number of days required to reach a sale price below $2,200; however, the solution may be incomplete or slightly flawed.

For example, the response may:

• Provide a minor miscalculation in determining the sale price that leads to an incorrect date basedon these values.

• Show correct calculations but omits or incorrectly identifies the date.

• Provide a correct date with vague or incomplete work supporting the date.

• Provides a correct discount ($780) for the first day and applies the same discount ($780) for each day after.

	0


	The response provides inadequate evidence of determining the sale price of a discounted item after additional discounts and determining the number of days required to reach a sale price below $2,200. 

For example, the response may:

• Show irrelevant computations.

• Provide a date with no supporting work.

• Recopy information from the item.

• Be blank or state unrelated statements.


Keywords:  number, percent
BACK TO INDEX
	Benchmark:   C
	Apply properties of operations and the real number system, and justify when they hold for a set of numbers.

	GLI:              NNS 8.4
	Explain and use the inverse and identity properties and use inverse relationships (addition/subtraction, multiplication/division, squaring/square roots) in problem solving situations.


Multiple Choice Question: 

7.
The product of a number and seven is 322.

Which method can be used to find the value of this number?
A. Multiply the number by 322.

B. Divide 322 by the number.

C. Multiply the number by 7.

D. Divide 322 by 7.

Commentary:
This multiple-choice question asks students to use inverse relationships of operations to determine the process for finding an unknown number. Students must first recall that the term product implies the result of multiplying numbers. The inverse operation for multiplication is division. Dividing the product (322) by seven will result in finding the missing value. Answer choice D is correct.

Students selecting answer choices A, B or C may have set up the equation incorrectly, not understanding the meaning of the term product or used inverse operations incorrectly.

The complexity level of this question is Moderate Complexity. The question requires students to use informal methods of reasoning. 

Performance Data:
The percent of public school students selecting answer choice D for question 7 on the May 2007 Grade 8 Achievement Test was 77%.
Keywords:  numbers, operations, products, inverse operations

BACK TO INDEX
	Benchmark:   A
	Use scientific notation to express large numbers and numbers less than one.

	GLI:           NNS 7.1,                     NNS 8.1
	NNS 7.1:    Demonstrate an understanding of place value using powers of 10 and write large numbers in scientific notation.
NNS 8.1:    Use scientific notation to express large numbers and small numbers between 0 and 1.


Multiple Choice Question: 

18.
The distance between Earth and the Sun is approximately 150,000,000 kilometers.

What is this distance written in scientific notation?

A.
1.5 × 106
B.
1.5 × 107
C.
1.5 × 108
D.
1.5 × 109
Commentary:
This multiple-choice question asks students to convert a number in standard notation to scientific notation. Numbers written in scientific notation must be in the form a x 10b, where a is greater than or equal to 1 and less than 10, (1 ( a <10) and b is an integer. To change 150,000,000 to scientific notation, the decimal point must be placed between the 1 and the 5. The exponent is determined by the number of places the decimal point was displaced; in this problem the decimal was moved 8 places. The resulting notation is 1.5 x 108, answer choice C. 

Students who selected A, B or D may not have moved the decimal point to the correct position when converting the number to scientific notation or miscounted the number of places the decimal point was moved.
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 C for question 18 on the May 2007 Grade 8 Achievement Test was 69%.
Keywords: number, scientific notation
BACK TO INDEX
	Benchmark:   H
	Find the square root of perfect squares, and approximate the square root of non-perfect squares.

	GLI:            NNS 8.7
	Find the square root of perfect squares, and approximate the square root of non-perfect squares as consecutive integers between which the root lies; e.g., _1_3_0_ is between 11 and 12.


Multiple Choice Question: 

28.
The 
[image: image23.wmf]183

 is between which two integers?

A.
12 and 13

B.
13 and 14

C.
45 and 46

D.
91 and 92

Commentary:
This multiple-choice question asks students to approximate the value of 
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 by determining the integers that lie on either side of this value. One method for students to use is to work backwards by squaring integers that give values (perfect squares) that are close to 183.  

102 = 100

112 = 121

122 = 144

132 = 169

142 = 196
The number 183 is between the perfect squares of 169 and 196, therefore the
[image: image25.wmf]183

 is between 13 and 14. Answer choice B is correct. Students selecting answer choice A may have thought that 183 was close to 144 and did not realize that 183 is greater than the next perfect square 169. Therefore, they thought it was between 12 and 13.  Students that selected answer choices C or D may not understand the concept of square roots and divided by 4 and 2 respectively.

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

Performance Data:
The percent of public school students selecting answer choice B for question 28 on the May 2007 Grade 8 Achievement Test was 84%.
Keywords:  number sense, square root, perfect square, integer 

BACK TO INDEX
	Benchmark:      E
	Compare, order and determine equivalent forms of real numbers

	GLI:                NNS 9.2
	Compare, order and determine equivalent forms for rational and irrational numbers.


Multiple Choice Question:

1.
Which number is equivalent to 5-1?

A.
-5

B.
- 
[image: image26.wmf]5

1


 

C.

[image: image27.wmf]5

1

   

D.
5   

Commentary:
This multiple-choice question asks students to simplify a number raised to an integer exponent (power). One method students can use to solve this problem is to apply the negative exponent rule that defines x -1 as
[image: image28.wmf]x

1

. In this case, 5-1 =
[image: image29.wmf]5

1

, answer choice C. 

Students who choose answer choice A multiplied 5 and (-1). Students who choose answer choice B understood that a negative exponent means to take the reciprocal of the number, 

5-1 =
[image: image30.wmf]5

1

, but also multiplied it by (-1), resulting in the incorrect answer so (-
[image: image31.wmf]5

1

). Students who choose answer choice D ignored a negative sign on an exponent and multiplied 5 and 1.

The complexity level of this question is Low Complexity. This question asks students to recognize a property and to perform a specified procedure.

Performance Data:
The percent of public school students selecting answer choice C for question 1 on the May 2008 Grade 8 Achievement Test was 43%.

Keywords:  integer, exponent, exponential expression
BACK TO INDEX
	Benchmark:   G 
	Estimate, compute and solve problems involving real numbers, including ratio, proportion and percents, amd explain solution

	GLI:                NNS 8.6
	Estimate, compute and solve problems involving rational numbers, including ratio, proportion and percent, and judge the reasonableness of solutions.


Multiple Choice Question:

7.
Mr. Bailey plans to plant soybeans in 4 of every 9 acres. This year, he plans to farm 2,100 acres. 

What is a reasonable estimate of the number of acres on which he will plant soybeans?

A.
 60

B.
230

C.
520

D.
930

Commentary:
This multiple-choice question asks students to solve a problem that require finding a reasonable estimate for the number of acres on which soybeans will be planted using proportional reasoning. Mr. Bailey planted soybeans in 4 out of every 9 acres, which was slightly less than half of the area. Then he estimates that a little less than half of 2100 acres (about 1000) represents the number of acres he plans to plant soybeans this year. Answer choice D, 930, is correct because it is slightly less than 1000.

Students may also set up and then solve a proportion to find the number of acres, x,

           
[image: image32.wmf]9

4

 = 
[image: image33.wmf]2100

x


  4 
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 2100 =
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 x
    933.33 
[image: image37.wmf]»

 x
[image: image38.wmf]
          933 = x

Students who choose answer choice A divided 2100 by 36 (9 
[image: image39.wmf]·

 4 = 36) and then rounded the answer (2100 
[image: image40.wmf]¸

 36 
[image: image41.wmf]»

 60).   

Students who choose answer choice B divided 2100 by 9 and then rounded the answer (2100 
[image: image42.wmf]¸

 9 = 233.33 
[image: image43.wmf]»

 230).

Students who choose answer choice C divided 2100 by 4 and then rounded the answer (2100
[image: image44.wmf]¸

4 = 525 
[image: image45.wmf]»

 520).

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 D for question 7 on the May 2008 Grade 8 Achievement Test was 42%.

Keywords:  number sense, proportional reasoning, estimation
BACK TO INDEX
	Benchmark:      F  
	Explain the effects of operations on the magnitude of quantities.

	GLI:               NNS 6.10
	Recognize that a quotient may be larger than the dividend when the divisor is a fraction; e.g., 6 ( 
[image: image46.wmf]2

1

= 12.


Multiple Choice Question:

22.
Jim divided 8 by a number. His result was greater than 8. 

Which number could Jim have used?

A.
   2
[image: image47.wmf]2

1


B.
  
[image: image48.wmf]2

1


C.
   1

D.
  -4


Commentary:
This multiple-choice question asks students to determine which number Jim used to divide into 8 so that the resulting number is larger than 8. Students need to understand that dividing does not always result in a smaller number. In some cases a result of division (a quotient) is greater than the dividend (a number being divided) and it depends on the magnitude and a sign of the divisor (the number that divides the dividend). When 8 is divided by a positive fraction less than 1, the result is a positive number greater than 8. Specifically, 8
[image: image49.wmf]¸



 EMBED Equation.3  [image: image50.wmf]2

1

= 8 x 2 = 16, answer 
choice B. 
Students who choose answer choice A selected the number that made the product greater 

than 8 (8 x 2.5 = 20) instead of selecting a number that made a quotient greater than 8. Students who choose answer choice C may have selected the number that made the quotient equal to 8 (8
[image: image51.wmf]¸

1 = 8). Students who choose answer choice D may have selected the number that made the quotient smaller than 8 (8
[image: image52.wmf]¸

(-4) = - 2) instead of selecting a number that made a quotient greater than 8. 

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

Performance Data:
The percent of public school students selecting answer choice B for question 22 on the May 2008 Grade 8 Achievement Test was 74%.

Keywords:  number sense, division, dividend, divisor, quotient
BACK TO INDEX
	Benchmark:       B  
	Identify subsets of the real number system.

	GLI:              NNS 7.3
	Describe differences between rational and irrational numbers; e.g., use technology to show that some numbers (rational) can be expressed as terminating or repeating decimals and others (irrational) as non-terminating and non-repeating decimals.


Mathematical Processes

	Benchmark:       G 
	Prove or disprove conjectures and solving two- and three- dimensional objects represented within a coordinate system.


Short Answer Question:

31.
Four numbers are shown.

  –0.45,  
[image: image53.wmf]12

5

,   0,  247    

In your Answer Document, explain why each number is a rational number or an irrational number.

Commentary:
This short-answer question asks students to identify whether given numbers are rational or irrational and provide an explanation for support. To answer this question students need to understand each number that can be represented as a ratio of integers is defined as a rational number.  

A response earning the maximum number of points (2 pts) provides an explanation for why each number listed belongs within the set of rational numbers. For example: 

Since each of the numbers - 0.45, 
[image: image54.wmf]12

5

, 0,  247  can be expressed as a ratio of integers such as 
 –0.45 = –
[image: image55.wmf]100

45

, 
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 , 0 =
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0

 and 247 =
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247

,  they are all rational numbers. 
The complexity level of this question is Moderate Complexity. This question requires students to provide classification and give am explanation for this solution. 

Performance Data:
The percent of public school students earning each score point for question 31 on the May 2008 Grade 8 Achievement Test:

	Percent at Each Score Point

	0
	1
	2

	55%
	35%
	6%


Scoring Guidelines: 
	Exemplar Response:

• They are all rational numbers because each can be written as the ratio of two integers. 
[image: image59.wmf]12
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is rational. You can write 247 as
[image: image60.wmf]1

247

, –0.45 as –
[image: image61.wmf]100

45

, and 0 as 
[image: image62.wmf]1

0

.

• Rational numbers are fractions, decimals that end or repeat whole numbers and integers. 
[image: image63.wmf]12
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 is a fraction, 0 is a whole number, 247 is a whole number, –0.45 is a decimal. All four numbers are rational. 

• Rational numbers are fractions, ending or repeating decimals, whole numbers and integers. Each of these numbers is in one of these categories, so they are all rational.


	Points
	Student Response

	2 point text
	The focus of this task is to identify numbers that are rational numbers and explain why they are rational numbers. The response provides an explanation for why each number listed belongs within the set of rational numbers. 

	1 point text


	The response shows partial evidence of identifying which numbers are rational numbers and explaining why the numbers are rational numbers; however, the solution is incomplete or slightly flawed. 

For example, the response may:

• Correctly explain why 2 or 3 of the numbers fit within the rational number set but define the other numbers incorrectly or not at all.

• State all the numbers are rational but give an incomplete or partially inaccurate explanation. 

	0 point text


	The response provides inadequate evidence of identifying which numbers are rational numbers and explaining why the numbers are or are not rational numbers. The response has major flaws or errors in reasoning.

For example, the response may:

• State all numbers are rational with no explanation.

• State that only one of the numbers is rational, and give a correct explanation.

• Describe only one of the numbers as belonging to a set; for example, state that 247 is a whole number. 

• Restate the information provided in the stem. 

• Be blank or give irrelevant information. 


Keywords:  real number system, rational number
BACK TO INDEX
	Benchmark:   H
	Find the square root of perfect squares, and approximate the square root of non- perfect squares

	GLI:                    NNS 8.7
	Find the square root of perfect squares, and approximate the square root of non-perfect squares as consecutive integers between which the root lies; e.g., _1_3_0_ is between 11 and 12.


Multiple Choice Question:

41.  Ms. Carmichael’s table is shown. 

[image: image64.png]




The square table top has an area of 369 square inches. The length of one side of the table top is between which two measurements?

A.
17 and 18 inches

B.
18 and 19 inches

C.
19 and 20 inches

D.
20 and 21 inches

Commentary:
This multiple-choice question asks students to approximate the length of оnе side of the square table top by determining the whole numbers that lie on either side of this value. Students should realize that this question involves of the area of a square and the length of the side of a square. To find the area of a square students have to square the length оf one side. Therefore, to find the length of the side of the square, given the area, students have to do the inverse operation or take a square root of the area, 
[image: image65.wmf]369



 EMBED Equation.3  [image: image66.wmf]»

 19.2 inches, which is between 19 and 20, answer choice C.  

Another method students can use is to square the whole numbers (17, 18, 19, and 20) and then select the values closest to 369. 

172 = 289

182 = 324

192 = 361

202 = 400

The number 369 is between the numbers 361 and 400; therefore, the length is between 19 and 20. Answer choice C is correct. 

Answer choices A, B and D may have been results of miscalculations of either squares of the whole numbers or a square root of the area.  

The complexity level of this question is Moderate Complexity.  The question requires students to bring together skills and knowledge from various domains.

Performance Data:
The percent of public school students selecting answer choice C for question 41 on the May 2008 Grade 8 Achievement Test was 53%.

Keywords:  square root, square number 
BACK TO INDEX
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