Standards-based Assessment Bank
7th Grade Mathematics

Number, Number Sense and Operations


Index to Questions
	Question Number
	Source
	BM
	GLI
	Description

	1
	OAT March 05
	I
	NNS 7.9
	This multiple-choice question asks students to simplify a number raised to a power. Knowing the meaning of exponents is important in solving this problem.

	5
	OAT March 05
	E
	NNS 7.4
	This multiple-choice question asks students to simplify a numerical expression Students should follow the order of operations to simplify the expression.

	12
	OAT March 05
	H
	NNS 7.5
	This multiple-choice question asks students to find the divisor for a division problem.

	16
	OAT March 05
	I
	NNS 7.6
	This extended-response question asks students to solve a multi-step problem.

	28
	OAT March 05
	H, I
	NNS 7.7,  NNS 7.8
	This multiple-choice question asks students to select the
proportion that represents the given situation.

	33
	OAT March 05
	I
	NNS 7.7
	This multiple-choice question asks students to find the percent of a number.

	37
	OAT March 05
	I
	NNS 7.7
	This multiple-choice question asks students to find
a fractional part of a given length.

	41
	OAT March 05
	H
	NNS 7.5
	This short-answer question asks students to provide examples of subtracting a negative number from a positive number and an explanation of the results.

	25
	OAT March 06
	I
	NNS 7.7
	This multiple-choice question asks students to use the information provided to determine the number of flights that depart on schedule before 6 pm.

	28
	OAT March 06
	E
	NNS 7.4
	This multiple-choice question asks students to determine the value of a given numerical expression.

	40
	OAT March 06
	I
	NNS 7.7
	This multiple-choice question asks students to determine the number of beans in a bag weighing 12 ounces, given that 10 beans weigh 0.25 ounces.

	43
	OAT March 06
	H
	NNS 7.5
	This multiple-choice question asks students to select a statement that is always true regarding the sum of a positive and a negative integer.

	1
	OAT May 07
	I
	NNS 7.6
	This multiple-choice question asks students to find the product of two integers.

	Question Number
	Source
	BM
	GLI
	Description

	10
	OAT May 07
	E
	NNS 6.6,    NNS 7.4
	This multiple-choice question asks students to identify the operation that should be completed first when simplifying the given expression.

	20
	OAT May 07
	H
	Listed under gss on gli list
	This multiple-choice question asks students to find the length of a side of a square.

	40
	OAT May 07
	H
	NNS 7.5
	This multiple-choice question asks students to identify the result of dividing two negative integers.

	1
	OAT May 08
	E
	NNS 6.6,   NNS 7.4
	This multiple-choice question asks students to simplify the given expression. Using the order of operations the operations inside parentheses suppose to be done first.

	7
	OAT May 08
	H
	NNS 7.5
	This multiple-choice question asks students to select a statement that describes the effect of subtracting a negative number from a positive number.

	22
	OAT May 08
	H
	NNS 7.5
	This multiple-choice question asks students to select a statement that states the two days when the temperature drops the most.

	25
	OAT May 08
	G, H
	NNS 7.8,       NNS 7.9
	This multiple-choice question asks students to solve a problem by applying the concept of perfect square numbers.

	45
	OAT May 08
	I
	NNS 7.7
	This multiple-choice question asks students to use the information provided to determine the final price of a piece of clothing after it was discounted twice.


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 7.9
	Represent and solve problem situations that can be modeled by and solved using concepts of absolute value, exponents and square roots (for perfect squares).


Multiple Choice Question:

1. There are 2 9 bacteria in a sample. How many bacteria is this?
A. 18 

B. 256 

C. 512 

D. 1,024 
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Commentary:

This multiple-choice question asks students to simplify a number raised to a power. Knowing the meaning of exponents is important in solving this problem. An important step in solving the problem is to know the meaning of exponents and/or how to use the exponent key (yx  or, ^) appropriately on the calculator.  Answer choice C is the correct response. Answer choice A is incorrect because raising a number to a power does not mean to multiply the base and the exponent. Answer choices B and D are incorrect because the 2 is raised to an incorrect power.

The level of complexity for this question is Low Complexity. The task requires students to recall the meaning of exponents or how to raise a number to a power. 

Performance Data:

 The percent of public school students selecting answer choice C for question 1 on the March 2005 Grade 7 Achievement Test was 66%.

Keywords:  number, exponent

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

	GLI:            NNS 7.4
	Use order of operations and properties to simplify numerical expressions involving integers, fractions and decimals.


Multiple Choice Question:

5. 
Simplify the expression:          20 – 6(12 – 8)
A. –60 

B.   –4 

C.   44 

D.   56 

Commentary:

This multiple-choice question asks students to simplify a numerical expression Students should follow the order of operations to simplify the expression.  Students can begin the problem by simplifying 12 – 8 before multiplying or by distributing the negative 6.  The correct response of   –4 is answer choice B. Answer choices A, C and D are the result of performing the operations without following the agreed-upon order of performing several operations as created by mathematicians.

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 B for question 5 on the March 2005 Grade 7 Achievement Test was 53%.
Keywords:  number operations, order of operations, integers, distributive property
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 7.5
	Explain the meaning and effect of adding, subtracting, multiplying and dividing integers; e.g., how adding two integers can result in a lesser value.


Multiple Choice Question:

12. 
Jim divided –2 by an integer and his result was between –1 and 0.
Which integer could have been the divisor?

A. –4 

B. –1 

C. 1 

D. 4 

Commentary:

This multiple-choice question asks students to find the divisor for a division problem.  When –2   is divided by some integer, the result is a number between –1 and 0. A division problem using each answer choice as the divisor is one method to use to find the correct integer. When 4 (answer choice D) is used as the divisor (–2 ÷ 4), the result is –
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 , which is between –1 and 0. Therefore, answer choice D is the correct answer. When the integers in answer choices A, B and C are used as the divisor, the results are not between –1 and 0. 

The level of complexity for this question is Moderate Complexity. The task requires students to use an informal method of problem-solving. 

Performance Data:

The percent of public school students selecting answer choice D for question 12 on the March 2005 Grade 7 Achievement Test was 37%.
Keywords:  number sense, integer
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 7.6
	Simplify numerical expressions involving integers and use integers to solve real-life problems.


Extended Response Question:

16. 
John has a $100 budget to buy sandwich meat and cheese for a picnic. His shopping list and the prices at the deli are shown in the table. There is no tax on these food products. 
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In your Answer Document, determine how many pounds of salami John can buy after he purchases the turkey, roast beef and cheese that he needs. Be sure that John stays within his budget. Show or describe all the steps you use to find the number of pounds he can buy. 

When John gets to the deli he finds that the cheese is on sale for $2.50 per pound.  Write how you can determine how many additional pounds of salami John can now purchase and still stay within his budget. 

Commentary:

This extended-response question asks students to solve a multi-step problem. Students must first determine the number of pounds of salami that can be purchased without exceeding the limits of the budget. The second part of the question asks students to make a decision about the number of pounds of salami that can be purchased after a price change in the cost of cheese.  Students may find calculating the cost of one pound of each item helpful. A response earning the maximum number of points (4 points) provides the number of pounds of salami John can purchase without exceeding the budget, and the number of additional pounds of salami John can purchase after the price change in the cost of cheese, with supporting work.

The level of complexity for this question is High Complexity. The task requires students to solve a novel problem.

Performance Data:

The percent of public school students earning each score point for question 16 on the March 2005 Grade 7 Achievement Test:

	Percent at Each Score Point

	0
	1
	2
	3
	4

	22%
	29%
	25%
	10%
	11%


Scoring Guidelines:

	Points
	Student Response

	4
	Sample Correct Responses: 

Turkey: 6 lb @ 3 lb/ $13.00

6/3 = 2   2 x $13.00 = $26.00

Roast Beef: 5 lb @ $5.00 / 1 lb  5 x $5.00 = $25.00

Cheese: 6 lb @ $8.00 / 2 lb   6/2 = 3  3 x $8.00 = $24.00

$26 + $25 + $ 24 = $75

$100 - $75 = $25.  $25 remaining for salami

Salami: $9.00 / 2 lbs. =  $4.50 / 1 lb    

$25/$4.50 = 5.56 lbs. (5.5 lbs. is also an acceptable response).

Cheese on sale: 6 lb @ $2.50 / 1 lb =  6 x $2.50 = $15.00

New subtotal: $66.00, $34.00 remaining Salami: $34/$4.50 = 7.56 lbs. (7.5 lbs. is also an acceptable response).  He can buy 2 additional pounds of salami. 

NOTE: acceptable ranges for salami: 5-5.56 pounds without sale, 2 additional pounds of salami or 7-7.56 total pounds with sale. Response may state or show that John can buy 6 pounds of salami with the cheese on sale, because salami comes in 2-pound packages.  John can buy 4 pounds of salami without the sale since salami comes in 2-pound packages. 

The focus of the task is solving problems using the appropriate form of fractions, decimals or percents. The response provides accurate calculations to determine how many pounds of salami John can buy while staying within his budget AND how many pounds of salami he can buy after he realizes that the cheese is on sale. 

	3
	The response provides clear evidence of solving problems using the appropriate form of fractions, decimals or percents; however, the solution may be incomplete or slightly flawed. 

For example, the response may:

· Provide calculations to determine how many pounds of salami John can buy while staying within his budget AND provides calculations to determine how many pounds of salami he can buy after he realizes that the cheese is on sale. There may be minor errors. 

· Make a calculation error for one item which throws off the remaining calculations. 

· Provide a complete correct solution with minimal support. For example: John will spend a total of $75 on the first 3 items. That leaves him with $25 to spend on Salami, which buys him about 5 lbs of salami. With the cheese on sale, he can get about 7 lbs of salami.

	2
	The response provides partial evidence of solving problems using the appropriate form of fractions, decimals or percents; however, the solution is incomplete or slightly flawed. 

For example, the response may:

· Provide flawed calculations for the amount of salami John can buy while staying within his budget AND provide flawed calculations for the amount of salami he can buy after he realizes that the cheese is on sale. 
· Provide a complete solution to determine how many pounds of salami John can buy while staying within his budget but not take into account the sale price of the cheese.


	1
	The response provides minimal evidence of solving problems using the appropriate form of fractions, decimals or percents; however, the solution is incomplete or flawed. 

For example, the response may:

· Provide flawed calculations of determining how many pounds of salami John can buy while staying within his budget OR flawed calculations after John realizes that the cheese is on sale. 

· Provide the cost of the turkey, roast beef and cheese that can be purchased; but, does not include anything about the salami. 

· Provide the correct amount of salami before (5 pounds) OR after the sale on cheese (2 more pounds) OR state the total amount of salami (7 pounds) but, does not show supporting work. 


	0
	The response provides inadequate evidence of solving problems using the appropriate form of fractions, decimals or percents. The response will provide major flaws in reasoning or irrelevant information.  

For example, the response may:

· State that John doesn’t buy salami because no one really likes salami.

· Be blank or make unrelated statements. 

· Recopy information from the stem.



Keywords:  number, problem-solving

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 7.8
	Develop and analyze algorithms for computing with percents and integers, and demonstrate fluency in their use.


	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 7.7
	Solve problems using the appropriate form of a rational number (fraction, decimal or percent).


Multiple Choice Question:

28. 
A microwave oven costs $92. It is on sale for 15% off.
Which proportion can be used to find the final price (n) of the microwave oven? 

A. 
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Commentary:

This multiple-choice question asks students to select the proportion that represents the given situation. Students need to know how to set up a proportion symbolically. Understanding that 15% off means paying 85% is important in finding the correct proportion. Students can compare the ratios in the answer choices to find the correct proportion (answer choice A). Answer choices B, C and D contain errors in proportional reasoning.

The level of complexity for this question is Moderate Complexity. The task requires students to represent a situation mathematically.

Performance Data:

The percent of public school students selecting answer choice A for question 28 on the March 2005 Grade 7 Achievement Test was 25%.
Keywords:  number, proportions
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 7.7
	Solve problems using the appropriate form of a rational number (fraction, decimal or percent).


Multiple Choice Question:

33. 
During a quality control check, a factory found that 5% of the parts it produces are defective. The factory recently completed an order for 144,000 parts.
Approximately how many of the parts from the order may be defective?

A. 2,800
B. 7,200 

C. 28,000 

D. 72,000 



ID: 922; Version: 8 


Commentary:

This multiple-choice question asks students to find the percent of a number. Students can change the percent to a decimal and multiply by hand or with a calculator.  For example,

5% of 144,000

0.05 ( 144,000 = 7200

Answer choice B is the correct response. An error in changing the percent results in an incorrect answer, as in answer choice D. Answer choices A and C inappropriately use division.

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 B for question 33 on the March 2005 Grade 7 Achievement Test was 41%.
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 7.7
	Solve problems using the appropriate form of a rational number (fraction, decimal or percent).


Multiple Choice Question:
37. 
Jackson has a board that is 6
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feet long. He needs a board that is 
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of this length. 
What is the length of the board that Jackson needs?

A. 1
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feet 
B. 2
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feet 
C. 2
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Commentary:

This multiple-choice question asks students to find a fractional part of a given length. Students can use number sense to find the fractional part of the length (
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 of 6
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feet). Students should recognize that 
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 of 6 is a little more than 1 but less than 2.  So the correct answer is 1
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5

feet (answer choice A). The other answer choices, B, C and D are greater than 2.

The level of complexity for this question is Low Complexity. The task requires students to solve a one-step word problem.
Performance Data:

The percent of public school students selecting answer choice A for question 37 on the March 2005 Grade 7 Achievement Test was 37%.
Keywords:  number sense, 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 7.5
	Explain the meaning and effect of adding, subtracting, multiplying and dividing integers; e.g., how adding two integers can result in a lesser value.


Mathematical Processes

	Benchmark:   F
	Use inductive thinking to generalize a pattern of observations for particular cases, make conjectures, and provide supporting arguments for conjectures.


Short Answer Question:

41. 
Alberto subtracts different negative integers from 13.
In your Answer Document, show three different examples of what Alberto does. Explain what happens when you subtract different negative integers from 13. 

Commentary:

This short-answer question asks students to provide examples of subtracting a negative number from a positive number and an explanation of the results. Students are asked to provide three examples showing three different negative integers subtracted from 13 and explain the results. The examples should support the conclusion that subtracting a negative integer from 13 results in a positive integer greater than 13. A response earning the maximum number of points (2 points) three correct examples and an adequate explanation.

The level of complexity for this question is High Complexity. The 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 41 on the March 2005 Grade 7 Achievement Test:
	Percent at Each Score Point

	0
	1
	2

	48%
	17%
	26%


Scoring Guidelines:

	Points
	Student Response

	2
	Sample Correct Responses: 

13 – (-15) = 13 + 15 = 28

13 – (-1) = 13 + 1 = 14

13 – (-100) = 13 + 100 = 113

When you subtract negative integers from 13, the answer is a positive integer.   

13 – (-1) = 13 + 1 = 14

13 – (-100) = 13 + 100 = 113

13 – (-1000) = 13 + 1000 = 1013

When you subtract a negative integer it is the same as adding a positive. 

Show work and state that all answers are positive.



	Points
	Student Response

	2
	The focus of the task is demonstrating and explaining the effect of subtracting a negative integer from a positive integer.  Response includes examples of subtracting three different negative integers from 13 with solutions. The response also provides an explanation of the effect of subtracting negative integers from a positive integer, e.g., that subtracting a negative integer from 13 results in a positive integer that is greater than 13.  



	1
	The response provides partial evidence of demonstrating and explaining the effect of subtracting negative integers; however, the solution is incomplete or slightly flawed. 

For example, the response may:

· Include correct examples with solutions of subtracting two or three different integers from 13, but does not include an explanation or the explanation is flawed. 

· Include an adequate explanation, but the examples may be flawed or omitted.

· Show 13 + +7 = 20 and explain that this is the same as subtracting a negative number.

· Describe what happens when you subtract negative integers from 13 AND includes 0, 1 or 2 correct examples. 

· Include three correct examples of subtracting negative integers from a positive integer but doesn’t use 13 and provides a valid explanation.  2 - - 5 = 7



	0
	The response provides inadequate evidence of demonstrating and explaining the effect of subtracting a negative integer from a positive integer. The response provides major flaws in reasoning or irrelevant information.  

For example, the response may:

· Include no correct examples. 

· Include a highly flawed explanation of the effect. 

· Show 13 + (-3) = 16. 

· Show a result less than 13.

· Show one correct example and no explanation.

· Be blank or give unrelated statements. 

· Copy information from the stem.

· Provide examples without solutions and an invalid or missing explanation. 




Keywords:  number, integers, 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 7.7
	Solve problems using the appropriate form of a rational number (fraction, decimal or percent).


Multiple Choice Question:

25. 
An airline has 400 flights a day. Of these, 80% depart before 6 p.m. Flights leaving before 

6 p.m. depart on schedule 
[image: image20.wmf]4

3

of the time. 

How many flights leaving before 6 p.m. depart on schedule each day?

A. 
155 

B. 
240 

C. 
300 

D. 
320 
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Commentary:

This multiple-choice question asks students to use the information provided to determine the number of flights that depart on schedule before 6 p.m. To answer this problem students must first determine the number of flights that depart before 6 p.m. This is done by finding 80% of 400, (400 ( .080 = 320 flights). Then students need to find the number of flights that departs on schedule, or three fourths of the flights, (320 ( 
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 = 240 flights). So, 320 flights will leave on schedule before 6 p.m. Answer choice B is correct. Answer choices A, C and D are incorrect. Students selecting answer choice A may have changed 
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 to .75 then added 80 and 75. Students selecting answer choice C may have found 
[image: image23.wmf]4
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of 400 and for answer choice D they may have found 80% of 400.
The complexity level of this question is Moderate Complexity. This question asks students to solve a word problem requiring multiple steps.

Performance Data:

The percent of public school students selecting answer choice B for question 25 on the March 2006 Grade 7 Achievement Test was 37%.

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

	GLI:               NNS 7.4
	Use order of operations and properties to simplify numerical expressions involving integers, fractions and decimals.


Multiple Choice Question:

28. 
Find the value of the expression:
[image: image24.png]0.
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A. 2.4 

B. 2.8 

C. 3.6 

D. 5.4 

Commentary:

This multiple-choice question asks students to determine the value of a given numerical expression. To find the value of the expression students must understand how to apply the order of operations and compute with decimals and integers. The correct answer choice is A. 
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Answers choices B, C and D are incorrect and represent the result of computational error(s) when simplifying the given expression.

The complexity level of this question is Low Complexity. This question asks students to compute the value of an expression.

Performance Data:

The percent of public school students selecting answer choice A for question 28 on the March 2006 Grade 7 Achievement Test was 63 %.
Keywords:  number, expression, order of operations, decimal
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 7.7
	Solve problems using the appropriate form of a rational number (fraction, decimal or percent).


Multiple Choice Question:

40. 
Rani has determined that 10 beans weigh 0.25 ounces. 
About how many beans are there in a bag that weighs 12 ounces?

A. 48 

B. 120 

C. 400 

D. 480 

Commentary:

This multiple-choice question asks students to determine the number of beans in a bag weighing 12 ounces, given that 10 beans weigh 0.25 ounces. Students may use proportional reasoning to determine the number of beans. Using the given information students can reason that 40 beans will weigh about 1 ounce (10 • 4 = 40 so 0.25 • 4 = 1). Therefore, 12 ounces would be 480 beans (40 ( 12 = 480), answer choice D. Answer choices A, B and C are incorrect because students may have divided 12 by 0.25 resulting in 48 beans (answer choice A) or they may have multiplied10 beans times the 12 ounces to obtain 120 beans (answer choice B). Students who selected answer choice C may have found the number of beans in one ounce (40) but multiplied it by 10 instead of 12, resulting in 400 beans.

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

Performance Data:

The percent of public school students selecting answer choice D for question 40 on the March 2006 Grade 7 Achievement Test was 34%.

Keywords:  number, proportional reasoning
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 7.5
	Explain the meaning and effect of adding, subtracting, multiplying and dividing integers; e.g., how adding two integers can result in a lesser value.


Multiple Choice Question:

43. 
Which statement is always true about the sum of a negative integer and a positive integer? 
A. 
The sum is zero. 

B. 
The sum is positive. 

C. 
The sum is negative. 

D. 
The sum can be positive, negative or zero. 

Commentary:

This multiple-choice question asks students to select a statement that is always true regarding the sum of a positive and a negative integer. Depending on the value of the integers the sum can be positive, negative or zero, answer choice D. For example, -7 + 10 = 3, -15 + 8 = -7, 

-5 + 5 = 0. Answer choices A, B and C are correct for some specific cases but they are not true for all cases. For example, if the number being added are opposite than the solution will be zero but not positive or negative. The sign of the sum can be determined by the comparing the absolute value of the two numbers. If the absolute value of the negative number is greater than the absolute value of the positive number that the sum will be negative and if the absolute value of the positive is great than the sum will be positive.

The complexity level of this question is Low Complexity. This question asks student to recall a fact about number properties.

Performance Data:
The percent of public school students selecting answer choice D for question 43 on the March 2006 Grade 7 Achievement Test was 61%.
Keywords:  number, sum, integer
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 7.6
	Simplify numerical expressions involving integers and use integers to solve real-life problems.


Multiple Choice Question: 

1.      Find the product.  (10)(–5)
A. –50

B. –5

C. 5

D. 50

Commentary:
This multiple-choice question asks students to find the product of two integers. Students need to know that when a positive number is multiplied by a negative number the resulting value will be negative. Students also need to know that the product is the results of multiplication and therefore the students must multiply 10 by 5. The product of (10)(-5) is -50, answer choice A. 

Answer choices B and C are the result of subtracting 5 and 10. Answer choice D is incorrect because the product would be negative not positive.

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

Performance Data:
The percent of public school students selecting answer choice A for question 1 on the May 2007 Grade 7 Achievement Test was 84 %.
Keywords: number, product, integer, multiplication
BACK TO INDEX
	Benchmark:    E
	Use order of operations, including use of parenthesis and exponents to solve    multi-step problems, and verify and interpret the results.

	GLI:                NNS 6.6,        NNS 7.4
	NNS 6.6:    Use the order of operations, including the use of exponents, decimals and rational numbers, to simplify numerical expressions.
NNS 7.4:    Use order of operations and properties to simplify numerical expressions involving integers, fractions and decimals.


Multiple Choice Question: 

10.   Which operation should be completed first when simplifying the expression 

5 + 8(6 – 22) ÷ 4?

A. 5 + 8

B. 8 • 2
C. 6 – 2 

D. 22 
Commentary:
This multiple-choice question asks students to identify the operation that should be completed first when simplifying the given expression. Students need to understand that they must complete the operations within the parenthesis first, (6 – 22). However, within the parenthesis there are two operations, exponent and subtraction. Students need to know that the exponential term should be simplified first before subtracting. In this expression, students should simplify 22 first, answer choice D. Answer choices A, B and C are incorrect because these operations should not be completed prior to simplifying other parts of the expression.
The complexity level of this question is Low Complexity. This question requires students to recall a fact about using order of operations to simplify an expression.

Performance Data:

The percent of public school students selecting answer choice D for question 10 on the May 2007 Grade 7 Achievement Test was 44 %.
Keywords:  number, operation, order of operation, exponent 
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 7.5
	Explain the meaning and effect of adding, subtracting, multiplying and dividing integers; e.g., how adding two integers can result in a lesser value.


Multiple Choice Question:

40.    The quotient of two negative integers is always: 
A.
zero

B.
one

C.
negative

D.
positive

Commentary:
This multiple-choice question asks students to identify the result of dividing two negative integers. Students must have an understanding of how performing an operation on two integers will affect the results. When multiplying or dividing two negative integers the results will always be positive. The correct answer is D. 

Answer choice C is the result of dividing any two numbers with unlike signs, one positive and the other negative. If answer choice B was selected, students may have been thinking of a specific case and used the same negative number for both negative numbers. To obtain an answer of zero, answer choice A, students may not understand the meaning of quotient.

The complexity level of this question is Low Complexity. The question requires students to recognize an example of the concept of operations with integers.

Performance Data:
The percent of public school students selecting answer choice D for question 40 on the May 2007 Grade 7 Achievement Test was 69%.
Keywords: number, integer, negative number, quotient

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

	GLI:          NNS 6.6,   NNS 7.4
	NNS 6.6:    Use the order of operations, including the use of exponents, decimals and rational numbers, to simplify numerical expressions.
NNS 7.4:    Use order of operations and properties to simplify numerical expressions involving integers, fractions and decimals.


Multiple Choice Question:

1.
Simplify:        –21 – (–5) + (–2)³

A. –34

B. –24

C. –22 

D. –18

Commentary:
This multiple-choice question asks students to simplify the given expression. Using the order of operations the operations inside parentheses suppose to be done first. Since there are no operations inside parentheses, the first step is to simplify the exponent. Because (-2)3 is equal to (-8) that is ((-2) x (-2) x (-2) = (-8)), the expression becomes -21 - (-5) + (-8). Since there are no multiplication or division operations in this expression, the next step is to perform the subtraction and addition in order from left to right. Since -21- (-5) = -21 + 5= -16, the expression becomes -16 + (-8). Therefore, the solution is -16 + (-8) = -24, answer choice B. 

Students choosing answer choice A, subtracted 5 from (-21) instead of (-5) from 

(-21) that is (-21 - 5 + (-2)3 = -21 - 5 - 8 = - 34). Students choosing answer choice C, multiplied (-2) by 3 instead of raising (-2) to the third power (-21- (-5) + (-2)(3) = -22). Students choosing answer choice D, calculated (-2)3 = 8 instead of (-8) and subtracted 5 from (-21) that is

(-21 – 5 + 8 = - 16).

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 B for question 1 on the May 2008 Grade 7 Achievement Test was 69%.

Keywords:  number, operations, order of operations
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 7.5
	Explain the meaning and effect of adding, subtracting, multiplying and dividing integers; e.g., how adding two integers can result in a lesser value.


Multiple Choice Question:

7.
Which is true when a negative number is subtracted from a positive number?

A. The difference is always zero.

B. The difference is always positive.

C. The difference is always negative. 

D. The difference could be negative or positive. 

Commentary:
This multiple-choice question asks students to select a statement that describes the effect of subtracting a negative number from a positive number. To solve this problem students have to understand that subtracting a negative number from a positive number is the same as adding a positive number to a positive number. For example 4 – (-5) = 4 + 5 = 9. Therefore, a negative number subtracted from a positive number is always positive, answer choice B. 

If a student chooses answer choice A, he or she confused subtraction of two integers with addition of two integers that are equidistant from 0. For example: 5 + (-5) = 0 or 7 + (-7) = 0. If a student chooses answer choice C, he or she reversed the order of numbers and subtracted a positive number from a negative number. For example: -4 – (5) = -9. If a student chooses answer choice D, he or she thought that the value of the answer depends on the value of integers in the difference. 

The complexity level of this question is Moderate Complexity. This question requires students to compare mathematical statements.
Performance Data:
The percent of public school students selecting answer choice B for question 7 on the May 2008 Grade 7 Achievement Test was 32%.

Keywords: number, integer, difference, sum
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 7.5
	Explain the meaning and effect of adding, subtracting, multiplying and dividing integers; e.g., how adding two integers can result in a lesser value.


Multiple Choice Question:

22.
Last winter, Tim recorded the temperature at 6:00 a.m. each day for five days. 
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Between which two days did the temperature drop the most? 

A. from Sunday to Monday

B. from Monday to Tuesday

C. from Tuesday to Wednesday

D. from Wednesday to Thursday

Commentary:
This multiple-choice question asks students to select a statement that states the two days when the temperature drops the most. To calculate the temperature drop between the two days students have to find a difference between the temperatures on the two consecutive days. The absolute value of the difference or a distance between the temperatures on the number line will represent the temperature drop.
Students have to notice that the temperature drop took place only between Sunday and Monday and between Tuesday and Wednesday. On the number line the distance between Sunday and Monday temperatures is 10 units and it can be calculated by subtracting the corresponding temperatures (-18 - (-8) = -18 + 8 = -10). The distance between Tuesday’s and Wednesday’s temperatures on the number line is 16 units and it can be also calculated by subtracting the corresponding temperatures (5 - (-11) = 16). Since 16 is greater than 10, the temperature drop between Tuesday and Wednesday is greater. So, answer choice C is correct.

Answer choices A, B and D are incorrect because they reflect a rise in temperature between two consecutive days.  

The complexity level of this question is High Complexity. This question asks students to analyze the assumptions made in a mathematical model.

Performance Data:
The percent of public school students selecting answer choice C for question 22 on the May 2008 Grade 7 Achievement Test was 55 %.

Keywords:  number, absolute value, positive number, negative number
BACK TO INDEX
	Benchmark:   G 
H
	Apply and explain the use of prime factorizations, common factors, and common multiples in problem situations.

Use and analyze the steps in standard and non-standard algorithms for computing with fractions, decimals and integers.

	GLI:           NNS 7.8,        NNS 7.9
	NNS 7.8:    Develop and analyze algorithms for computing with percents and integers, and demonstrate fluency in their use.

NNS 7.9:    Represent and solve problem situations that can be modeled by and solved using concepts of absolute value, exponents and square roots (for perfect squares).   


Multiple Choice Question:

25.
Mark divided a basket of apples evenly into small bags. The number of bags was equal to the number of apples in each bag.

Which could be the total number of apples?

A. 18

B. 20

C. 25

D. 27

Commentary:
This multiple-choice question asks students to solve a problem by applying the concept of perfect square numbers. If the number of apples in a bag is represented by n, then the number of bags must also equal to n. The total number of apples in Mark’s basket equals n2 or n x n. So, the total number of apples must be represented by a perfect square number. The only perfect square number in the given choices is 25, answer choice C.

All other answer choices A, B and D are incorrect, because they are not perfect square numbers.   

The complexity level of this question is Moderate Complexity. This question requires students to choose a problem-solving strategy and apply it in a given situation.  

Performance Data:
The percent of public school students selecting answer choice C for question 25 on the May 2008 Grade 7 Achievement Test was 34%.

Keywords:  number, perfect square
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 7.7
	Solve problems using the appropriate form of a rational number (fraction, decimal or percent).


Multiple Choice Question:

45.
Clarence bought a pair of jeans that were on sale for 25% off, plus an additional 10% off the marked down price. The original price of the jeans was $40.

What was the final price of the jeans?

A. $26

B. $27

C. $35

D. $39

Commentary:
This multiple-choice question asks students to use the information provided to determine the final price of a piece of clothing after it was discounted twice. To solve this problem students must first determine 25% of the original price ($40 x 0.25 = $10) and the price of the jeans after 25% discount $40 - $10 = $30. Then students need to find the amount of additional 10% discount of the new marked-down price of $30, ($30 x 0.10 = $3). The final price of the jeans is $27 ($30 - $3 = $27), answer choice B.

Answer choices A, C and D are incorrect. A student selecting answer choice A added 25% and 10% for a total discount of 35% (40 - .35 x 40 = 26). A student selecting answer choice C added 25 and 10 for a total price of $35. A student selecting answer choice D found the total discount by multiplying $40 x .25 x .10 = 1 and then subtracted 1 from 40 ($40 – $1 = $39).

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

Performance Data:
The percent of public school students selecting answer choice B for question 45 on the May 2008 Grade 7 Achievement Test was 40%.

Keywords:  number, percent, discount
BACK TO INDEX
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