Standards-based Assessment Bank
7th Grade Mathematics

Data Analysis and Probability


Index to Questions
	Question Number
	Source
	BM
	GLI
	Description

	4
	OAT March 05
	A & G
	DAP7.8
	This multiple-choice question asks students to find the
experimental probability of rolling a number cube.

	9
	OAT March 05
	A
	DAP 7.1
	This multiple-choice question asks students to determine the mode of the data set represented in a stem-and-leaf plot.

	14
	OAT March 05
	G
	DAP 7.6
	This multiple-choice question asks students to select the
claim which misuses the data in the given chart.

	27
	OAT March 05
	A
	DAP 7.1
	This multiple-choice question asks students to select
the statement that supports a given claim.

	30
	OAT March 05
	F
	DAP 7.3
	This multiple-choice question asks students to determine the effect an increase in earnings has on the mean (average) earnings over a given period of time.

	35
	OAT March 05
	K
	DAP 7.8
	This multiple-choice question asks students to find the expected outcome of an event.

	36
	OAT March 05
	F
	DAP 7.3
	This short-answer question asks students to explain the effect of dropping a score from a data set on the average of the data set.

	39
	OAT March 05
	I
	DAP 7.7
	This multiple-choice question asks students to find
the probability of a compound event.

	4
	OAT March 06
	B
	DAP 6.6, DAP 7.1
	This multiple-choice question asks students to estimate the number of students who do not have vacation plans based on data provided in a graph.

	7
	OAT March 06
	A
	DAP 7.1
	This multiple-choice question asks students to select a true statement based on the data provided in a box-and-whisker plot.

	39
	OAT March 06
	F
	DAP 7.3
	This multiple-choice question asks students to determine which measure of center is the greatest.

	41
	OAT March 06
	I
	DAP 7.7
	This short-answer question asks students to determine the probability of obtaining a sum greater than 25 using the spinner and number cube provided in the situation.

	3
	OAT May 07
	I
	DAP 7.7
	This multiple-choice question asks students to find the probability of a coin landing on heads at least two of the three times it is flipped.

	Question Number
	Source
	BM
	GLI
	Description

	19
	OAT May 07
	F
	DAP 7.3
	This multiple-choice question asks students to determine which measure is most effected by a number that is much lower than the rest of the data in the set.

	34
	OAT May 07
	E
	DAP 7.2
	This multiple-choice question asks students to identify how changing the vertical scale on a graph will affect the appearance of the line.

	42
	OAT May 07
	I
	DAP 7.7
	This multiple-choice question asks students to identify two sums that have the same probability of occurring when rolling two number cubes.

	3
	OAT May 08
	G
	DAP 7.6
	This multiple-choice question asks students to evaluate the data in a table and identify a misuse of the data.

	6
	OAT May 08
	I
	DAP 7.7
	This short-answer question asks students to determine the name of a girl who has a greater probability of winning a game using two spinners and to justify their answers.

	20
	OAT May 08
	A
	DAP 7.1
	This multiple-choice question asks students to select numbers that are appropriate to use for labeling the vertical axis of a bar graph.


BACK TO INDEX
	Benchmark:    A
G
	Read, create and use line graphs, histograms, circle graphs, box-and-whisker plots, stem-and–leaf plots, and other representations when appropriate.

Evaluate conjectures and predictions based upon data presented in tables and graphs, and identify misuses of statistical data and displays.


	GLI:           DAP 7.8
	Make predictions based on theoretical probabilities, design and conduct an experiment to test the predictions, compare actual results to predicted results, and explain differences.


Multiple Choice Question:

4.  
Robyn rolled a number cube 60 times in an experiment. Her results are shown in this table.
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What was the experimental probability of rolling a 6?

A.  [image: image2.png]B




B.  [image: image3.png]



C.  [image: image4.png]



D.  [image: image5.png]
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Commentary:

This multiple-choice question asks students to find the experimental probability of rolling a number cube. Using the results provided in the table, students can determine the probability of rolling a 6 (15 times) out of rolling the cube 60 times. The probability is
[image: image6.wmf]60

15

 which simplifies to 
[image: image7.wmf]4

1

(answer choice A).  Answer choice B confuses theoretical and experimental probability. Answer choices C and D show misuse of the information in the table. 

The level of complexity of this question is Low Complexity. The task requires students to retrieve information from a table and perform a specified procedure (find the probability).

Performance Data:

The percent of public school students selecting answer choice A for question 4 on the March 2005 Grade 7 Achievement Test was 28%.

Keywords:  probability, experimental probability
BACK TO INDEX
	Benchmark:   A
	Read, create and use line graphs, histograms, circle graphs, box-and-whisker plots, stem-and-leaf plots, and other representations when appropriate.


	GLI:           DAP 7.1
	Read, create and interpret box-and-whisker plots, stem-and-leaf plots, and other types of graphs, when appropriate.


Multiple Choice Question:

9. 
This stem-and-leaf plot represents the heights, in inches, of the students in Ms. Martin’s class.
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What is the mode of these data?

A.   54 inches 

B.   59 inches 

C.   60 inches 

D.   65 inches 
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Commentary:

This multiple-choice question asks students to determine the mode of the data set represented in a stem-and-leaf plot. For this situation, the mode is the height that occurs more often than any other height in the data set. In the stem-and-leaf plot, 65 inches is shown three times. Answer choice D is the correct answer. Answer choice A only appears twice. Answer choices B and C do not appear in the stem-and-leaf plot.

The level of complexity for this question is Low Complexity. The task requires students to retrieve information and recall the meaning of a term.   

Performance Data:

The percent of public school students selecting answer choice D for question 9 on the March 2005 Grade 7 Achievement Test was 56%.
Keywords:  data analysis, mode, stem-and-leaf plot 

BACK TO INDEX
	Benchmark:   G
	Evaluate conjectures and predictions based upon data presented in tables and graphs, and identify misuses of statistical data and displays.


	GLI:           DAP 7.6
	Identify misuses of statistical data in articles, advertisements, and other media. 




Multiple Choice Question:

14.  
The chart shows changes in population in Ohio’s four largest cities from 1990 to 2002. 
[image: image9.png]Population of Ohio Cities

city [ 1990 Population [ 2002 Popuiation [% Change (approx.)

Cincinnati 365,000 324,000 1%

Cleveland 505,000 468,000 7%

Colurmbus 636,000 725,00 19
Toledo 333,000 309,000 7%





Based on the chart, which claim misuses the data?
A. The population of Cincinnati decreased from 1990 to 2002. 

B. Columbus was the only one of the four cities whose population increased. 

C. The population of Columbus grew by about 14% from 1990 to 2002. 

D. The population in Cleveland and Toledo decreased by the same number of people. 



ID: 1572; Version: 10 


Commentary:

This multiple-choice question asks students to select the claim which misuses the data in the given chart.  The task requires determining the validity of each claim to find the one that misuses the data in the chart. Answer choice D is the correct answer. Although the percent of change is the same for Cleveland and Toledo, this does not necessarily mean that the population decreased by the same number of people in both cities. Calculating the decrease in the population of both cities makes this claim false.  The claims in answer choices A, B and C are true based on the data in the chart.

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

Performance Data:

The percent of public school students selecting answer choice D for question 14 on the March 2005 Grade 7 Achievement Test was 49%.
Keywords:  data analysis, misuses of data
BACK TO INDEX
	Benchmark:   A

B
	Read, create and use line graphs, histograms, circle graphs, box-and-whisker plots, stem-and-leaf plots, and other representations when appropriate.
Interpret data by looking for patterns and relationships, draw and justify conclusions, and answer related questions.

	GLI:           DAP 7.1
	Read, create and interpret box-and-whisker plots, stem-and-leaf plots, and other types of graphs, when appropriate.


Multiple Choice Question:

27. 
Emily earns $12 every week. The circle graph shows how Emily uses her money each week. 
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Emily claims that she only spends about $10.00 each week.

Which statement supports Emily’s claim?

A. She saves 15% of her money each week. 

B. She spends $6.00 each week on entertainment. 

C. She uses 12% of her money to buy clothes. 

D. She buys almost $3.00 worth of snacks every week. 

Commentary:

This multiple-choice question asks students to select the statement that supports a given claim. Although all of the statements may have some truth to them, some of the statements provide an incomplete picture. Testing each statement against the percentage given for each category and the amount Emily claims to spend (about $10.00) aids in selecting the correct answer A.  The answers in choices B, C and D could be true, but do not provide enough information to draw a conclusion. 

The level of complexity for this question is Moderate Complexity. The task requires students to retrieve information from a graph and use it to solve a problem.

Performance Data:

The percent of public school students selecting answer choice A for question 27 on the March 2005 Grade 7 Achievement Test was 55%.
Keywords:  data analysis, percents, circle graph

BACK TO INDEX
	Benchmark:   F
	Determine and use the range, mean, median and mode to analyze and compare data, and explain what each indicates about the data.


	GLI:           DAP 7.3
	Analyze a set of data by using and comparing combinations of measures of center (mean, mode, median) and measures of spread (range, quartile, interquartile range), and describe how the inclusion or exclusion of outliers affects those measures.


Multiple Choice Question:

30. 
Melvin worked for eight weeks at a summer job. For each of the first seven weeks, his mean (average) earnings was $150 per week. In the last week, he earned $430 because he received a bonus. 
How was Melvin’s mean weekly earnings for the eight weeks affected by the bonus?

A. did not change 

B. increased by $35 

C. increased by $280 

D. increased by $430 
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Commentary:

This multiple-choice question asks students to determine the effect an increase in earnings has on the mean (average) earnings over a given period of time.  Students might find the mean (average) for the earnings for eight weeks and compare it with the mean (average) earnings for the first seven weeks. 

 7( $150 + $430 = $1480

$1480 ÷ 8 = $185  

$185 ( $150 = $35

 The comparison shows a difference of $35 in earnings (answer choice B). Answer choices A, C and D show an incorrect comparison of the mean (average) earnings for eight weeks and the first seven weeks. 

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 30 on the March 2005 Grade 7 Achievement Test was 26%.
Keywords:  data analysis, mean, average

BACK TO INDEX
	Benchmark:   K
	Make and justify predictions based on experimental and theoretical probabilities.

	GLI:            DAP 7.8
	Make predictions based on theoretical probabilities, design and conduct an experiment to test the predictions, compare actual results to predicted results, and explain differences.


Multiple Choice Question:

35. 
Sam spins this spinner 120 times.
[image: image11.png]<R




How many times can Sam expect to land on blue?

A. 5 

B. 12 

C. 20 

D. 24 
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Commentary:

This multiple-choice question asks students to find the expected outcome of an event. The theoretical probability of landing on blue (
[image: image12.wmf]5

1

) is used to find the number of times the spinner is expected to land on blue after 120 spins. Since 
[image: image13.wmf]5
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of 120 = 24, answer choice D is the correct answer.

The level of complexity for this question is Moderate Complexity. The task requires students to retrieve information from a graph and use it to solve a problem requiring multiple steps. 

Performance Data:

The percent of public school students selecting answer choice D for question 35 on the March 2005 Grade 7 Achievement Test was 67%.
Keywords:  probability, theoretical probability
BACK TO INDEX
	Benchmark:   F
	Determine and use the range, mean, median and mode to analyze and compare data, and explain what each indicates about the data.


	GLI:            DAP 7.3
	Analyze a set of data by using and comparing combinations of measures of center (mean, mode, median) and measures of spread (range, quartile, interquartile range), and describe how the inclusion or exclusion of outliers affects those measures.


Short Answer Question:

36.
Below are the total points scored by two players for six games.
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The players are each allowed to drop their lowest score before their averages are calculated.

In your Answer Document, explain which player would benefit the most by dropping their lowest score.

Commentary:

This short-answer question asks students to explain the effect of dropping a score from a data set on the average of the data set. Two sets of scores are provided and students are asked to determine whose average would benefit the most by dropping the lowest score. This task can be solved either by finding the average of each set of scores before and after dropping the lowest score and comparing those averages, or by using informally comparing the lowest scores to the rest of the scores. A response earning the maximum number of points (2 points) states that player A would benefit the most and provides an adequate explanation.

The level of complexity for this question is Moderate Complexity. The task requires students to retrieve information from a table and use it to solve a problem requiring multiple steps.

Performance Data:

The percent of public school students earning each score point for question 36 on the March 2005 Grade 7 Achievement Test:

	Percent at Each Score Point

	0
	1
	2

	58%
	20%
	18%


Scoring Guidelines:

	Points
	Student Response

	2
	Sample Correct Responses: 

· Player A would benefit most from dropping the lowest game score. The mean is 83.2 with the lowest score, but 90.8 without it. Player B’s scores are all close together and the mean would be 66.8 with the lowest score, and 70.2 if the lowest score was dropped. 

· Player A will benefit most (response includes an explanation that supports this conclusion).  For example, Player A, because 45 is much lower than the rest of the scores. 

The focus of the task is analyzing a set of data by comparing means and describing how outliers affect the mean.  Response provides a complete interpretation of which player would benefit most and an adequate explanation to verify the outcome. It demonstrates an understanding of the concept of how the lowest score (or outlier) impacts the mean. 



	1
	The response provides partial evidence of analyzing a set of data by comparing means and explaining how outliers affect the mean; however, the solution is incomplete or slightly flawed. 

For example, the response may:

· Drop the lowest score, but divide by 6 and chooses the correct player with an explanation based on the error. 

· Provide an explanation based on comparing the average of Player A to the average of Player B.

· Give two correct averages but no, or wrong, explanation.



	0
	The response provides inadequate evidence of analyzing a set of data by comparing means and explaining how outliers affect the mean. The response will provide major flaws in reasoning or irrelevant information.  

For example, the response may:

· Find the total points for one or both of the players, but does not find the average. 

· Find the total points, minus the lowest score for one or both of the players.  

· Be blank or make unrelated statements. 

· Copy information from the stem.




Keywords:  data analysis, average
BACK TO INDEX
	Benchmark:     I
	Describe the probability of an event using ratios, including fractional notation.

	GLI:           DAP 7.7
	Compute probabilities of compound events; e.g., multiple coin tosses or multiple rolls of number cubes, using such methods as organized lists, tree diagrams and area models.


Multiple Choice Question:

39. 
Tony has one green, one white, one red and one blue shirt. He also has one pair of black jeans and one pair of blue jeans. He randomly chooses a shirt and a pair of jeans from his closet. 
What is the probability that Tony chooses a white shirt and a pair of blue jeans?

A.  
[image: image15.wmf]8

1


B.   
[image: image16.wmf]4
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C.   
[image: image17.wmf]2
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D.   
[image: image18.wmf]4
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Commentary:

This multiple-choice question asks students to find the probability of a compound event. A variety of strategies can be used to solve this problem such as organized lists, tree diagrams or area models. Using an area model, first determine the probability for choosing a white shirt (
[image: image19.wmf]4
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) and the probability for choosing a pair of blue jeans (
[image: image20.wmf]2

1

). Draw a square and shade one-fourth of the square to represent the probability of choosing a white shirt and shade one-half of the square in another direction to represent the probability of choosing a pair of blue jeans. The overlapping region represents the probability of choosing a white shirt and a pair of blue jeans. The overlapping region is one-eighth of the square (answer choice A).  Answer choice B is the probability of choosing a shirt and answer choice C is the probability of choosing a pair of jeans. Answer choice D shows a misunderstanding of compound probabilities.   

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 39 on the March 2005 Grade 7 Achievement Test was 37%.
Keywords:  probability, compound event

BACK TO INDEX
	Benchmark:   B
	Interpret data by looking for patterns and relationships, draw and justify conclusions, and answer related questions.

	GLI:             DAP 6.6,     DAP 7.1
	DAP 6.6:    Make logical inferences from statistical data.
DAP 7.1:    Read, create and interpret box-and-whisker plots, stem-and-leaf plots, and other types of graphs, when appropriate.


Multiple Choice Question:

4.  
Manny surveyed 24 of his classmates about their vacation plans. The bar graph shows the results.
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Manny’s class is representative of the entire school. What is a reasonable estimate for how many of the 300 students in the school have no vacation plans?

A.   
50 students 
B.   
75 students 

C. 
100 students 

D. 
125 students 
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Commentary:

This multiple-choice question asks students to estimate the number of students who do not have vacation plans based on data provided in a graph. One way students may approach this question is to use the graph to determine the ratio between the number of students who have no plans to the total number of students surveyed, 
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 or 
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. The ratio for the 300 students should be equivalent to the ratio identified from the graph. 
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. 
Therefore, a reasonable estimate is 75 students, answer choice B. Answer choice A is incorrect because the student may have used the ratio
[image: image29.wmf]6
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. Answer choice C is incorrect because the student may have used the ratio
[image: image30.wmf]18
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. Answer choice D is incorrect because the student may have used the ratio
[image: image31.wmf]24
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.

The complexity level of this question is Moderate Complexity. This question requires students to interpret information in a graph and use it to solve a multi-step problem.

Performance Data:

The percent of public school students selecting answer choice B for question 4 on the March 2006 Grade 7 Achievement Test was 46%.

Keywords:  data analysis, bar graph, proportional reasoning

BACK TO INDEX
	Benchmark:   A
	Read, create and use line graphs, histograms, circle graphs, box-and-whisker plots, stem-and-leaf plots, and other representations when appropriate.


	GLI:           DAP 7.1
	Read, create and interpret box-and-whisker plots, stem-and-leaf plots, and other types of graphs, when appropriate.


Multiple Choice Question:

7.  
Colby graphed some data as shown in this box-and-whisker plot.
[image: image32.png]



Which statement is true about Colby’s data?

A. 
The range of the data is 25. 

B. 
One-half of the data are below 65. 

C. 
The median of the data is 60. 
D. 
Three-fourths of the data are below 90.
Commentary:

This multiple-choice question asks students to select a true statement based on the data provided in a box-and-whisker plot. To answer this question students should to be able to read and understand the meaning of the main attributes of a box-and-whisker plot. Answer choice D three-fourths of the data are below 90 is correct, because the right side of the box, the upper quartile, represents the line where 75% of the data are located at or below this number. The range of the data is 70; therefore answer choice A is incorrect. The median is located at 75, meaning that half of the data are located at or below this number; therefore answer choices B and C are incorrect.

The complexity level of this question is Moderate Complexity. This question requires students to retrieve information from a graph and use it to compare statements.

Performance Data:

The percent of public school students selecting answer choice D for question 7 on the March 2006 Grade 7 Achievement Test was 42%.
Keywords:  data analysis, box-and-whisker plot, median, quartile

BACK TO INDEX
	Benchmark:   F
	Determine and use the range, mean, median and mode to analyze and compare data, and explain what each indicates about the data.


	GLI:           DAP 7.3
	Analyze a set of data by using and comparing combinations of measures of center (mean, mode, median) and measures of spread (range, quartile, interquartile range), and describe how the inclusion or exclusion of outliers affects those measures.


Multiple Choice Question:

39. 
Josh’s test scores were 95, 89, 87, 95, 86, and 88. 
Which measure of center will give Josh the highest final grade?

A. 
mean 

B. 
median 

C. 
mode 
D. 
All three are the same.
Commentary:

This multiple-choice question asks students to determine which measure of center is the greatest. To answer this question, students need to know how to find the mean, median and mode for a set of data then choose the one with the greatest value. The mean can be found by adding the numbers in the set, and then dividing that sum by the total number of entries 
(95 + 89 + 87 + 95 + 86 + 88 = 540; 540 ( 6 = 90). The median is the middle number when the numbers are arranged in order from least to greatest (86, 87, 88, 89, 95, 95). Because there are an even number of data in the set there are two numbers in the middle so to find the median you need to find the mean of 88 and 89 or 88.5. The mode is the number that appears most often in the set of number. In this set 95 appears twice and is therefore the mode. The greatest value for these measures is 95 or the mode, answer choice C. 

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

Performance Data:

The percent of public school students selecting answer choice C for question 39 on the March 2006 Grade 7 Achievement Test was 46%.

Keywords:  data analysis, mean, median, mode
BACK TO INDEX
	Benchmark:     I
	Describe the probability of an event using ratios, including fractional notation.

	GLI:           DAP 7.7
	Compute probabilities of compound events; e.g., multiple coin tosses or multiple rolls of number cubes, using such methods as organized lists, tree diagrams and area models.


Mathematical Processes

	Benchmark:  B
	Apply and adapt problem-solving strategies to solve a variety of problems, including unfamiliar and non-routine problem situations.


Short Answer Question:

41. 
A spinner and a number cube are used to play a game. 

The sides of the cube are numbered 1 through 6. A player’s score is the sum of the numbers on which the spinner lands and the number rolled on the cube.

[image: image33.png]




In your Answer Document, find the probability of getting a sum greater than 25. Show your work or provide an explanation to support your answer.

Commentary:

This short-answer question asks students to determine the probability of obtaining a sum greater than 25 using the spinner and number cube provided in the situation. To solve this problem, students need to determine the total number of possible outcomes and then determine how many of these outcomes will give a result greater than 25. A response earning the maximum number of points (2 points) determines that the probability of obtaining a sum greater than 25 is 13 out of 24 or
[image: image34.wmf]24
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. Appropriate work or explanation is provided to support the correct 
probability. For example:



There are 13 of the 24 numbers that are greater than 25 so the probability is
[image: image35.wmf]24
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.

The complexity level of this question is High Complexity. This task requires student 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 41 on the March 2006 Grade 7 Achievement Test:

	Percent at Each Score Point

	0
	1
	2

	67%
	15%
	12%


Scoring Guidelines:

	Sample Correct Response(s):

• There are 24 total possibilities, and only 13 of those possibilities are sums greater than 25. The probability is
[image: image36.wmf]24
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• A list of all of the correct answers and a probability of 
[image: image37.wmf]24
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or 54%.



(1)
(2)
(3)
(4)
(5)
(6)
(10)
11
12
13
14
15
16
(20)
21
22
23
24
25
26
(30)
31
32
33
34
35
36
(40)
41
42
43
44
45
46

· A tree diagram and a probability of 
[image: image38.wmf]24
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or 54%.

	Points
	Student Response

	2
	The focus of the task is to provide evidence of computing the probabilities of compound events. The response provides the probability of getting a sum greater than 25 with supporting work or an adequate explanation.

	1

	The response provides partial evidence of computing the probabilities of compound events; however, the solution is incomplete or slightly flawed. 


For example, the response may:

• Provide the correct probability, but show no work or explanation.

• Provide all 24 possibilities but does not determine the probability.

• Provide the probability of a sum greater than 25 using the numbers on the spinner and only the numbers visible on the cube (1, 2, and 3): probability = 
[image: image39.wmf]12
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or
[image: image40.wmf]2
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.
• Provide the probability of getting a sum greater than or equal to 25: probability = 
[image: image41.wmf]24

14

.

	0

	The response provides inadequate evidence of computing the probabilities of compound events. The response provides irrelevant information or major flaws in reasoning.  

For example, the response may:

• State that no sum is greater than 25 and give a probability of 0.

• State that all are greater than 25 and give a probability of 1.

• Copy information from the stem.


Keywords:  data analysis, probability, spinner, number cube

BACK TO INDEX
	Benchmark:     I
	Describe the probability of an event using ratios, including fractional notation.

	GLI:           DAP 7.7
	Compute probabilities of compound events; e.g., multiple coin tosses or multiple rolls of number cubes, using such methods as organized lists, tree diagrams and area models.


Multiple Choice Question: 

3.   
Jennie calculated the probabilities of various events involving a coin. 

What is the probability of a coin landing on heads at least twice when the coin is flipped three times? 
A.
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B.
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C.

[image: image44.wmf]4
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D.

[image: image45.wmf]2
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Commentary:
This multiple-choice question asks students to find the probability of a coin landing on heads at least two of the three times it is flipped. The probability can be determined by one of several methods. One method is to create a tree diagram of the possible outcomes, then identify the outcomes that meet the desired requirements.
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Four of the eight possibilities will result in at least two heads, the probability for this situation is 
[image: image47.wmf]2
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or

, answer choice D is correct. A student selecting answer choices A, B and C may not have identified all of the possible outcomes or the number of times that the coin will land on heads two or three times out of the three flips.

The complexity level of this question is Moderate Complexity. The question requires students to solve a problem requiring multiple steps.
Performance Data:
The percent of public school students selecting answer choice D for question 3 on the May 2007 Grade 7 Achievement Test was 35 %.

Keywords: probability, tree diagram, coin
BACK TO INDEX
	Benchmark:     F
	Determine and use the range, mean, median and mode to analyze and compare data, and explain what each indicates about the data.

	GLI:           DAP 7.3

	Analyze a set of data by using and comparing combinations of measures of center (mean, mode, median) and measures of spread (range, quartile, interquartile range), and describe how the inclusion or exclusion of outliers affects those measures.


Multiple Choice Question:

19. The school librarian tracked how many books were checked out each day during a one-week period. 


[image: image48.png]Day of the Week

Number of Books

Monday 265
Tuesday 234
Wednesday 28
Thursday 210
Friday 265







Which of these measures is most affected by the number of books that were checked out on Wednesday?
A. the mean

B. the mode

C. the median

D. the maximum

Commentary:
This multiple-choice question asks students to determine which measure is most effected by a number that is much lower than the rest of the data in the set. One method students can use to determine which measure is most affected is to find the mean, mode, median and maximum for the data with and without the number in question. Then they can determine the change (difference) between the two values. 

	
	With Wednesday’s data
	Without Wednesday’s

data
	Difference



	Mean
	200.4
	243.5
	43.1



	Mode
	265
	265
	0

	Median
	234
	249.5
	15.5

	Maximum
	265
	265
	0


The measure most affected by removing Wednesday’s data is the mean since it shows the greatest change. The correct answer choice is A. 

Students who selected answer choices B, C or D may have confused the measures or made an error in determining a measure. 

The complexity level of this question is Moderate Complexity. The question requires students to retrieve information from a table and use it to solve a problem requiring multiple steps.

Performance Data:
The percent of public school students selecting answer choice A for question 19 on the May 2007 Grade 7 Achievement Test was 52%.
Keywords:  data analysis, measure of center, mean, median, mode, maximum, outlier

BACK TO INDEX
	Benchmark:    E
	Collect, organize, display and interpret data for a specific purpose or need.

	GLI:            DAP 7.2
	Analyze how decisions about graphing affect the graphical representation; e.g., scale, size of classes in a histogram, number of categories in a circle graph.


Multiple Choice Question: 

34.   
Sarah created a graph to show the number of gallons in the tank as it is being filled with water over a 10-minute period. 
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Sarah decided to change the scale on the y-axis to 250, 500, 750, 1,000, 1,250, and 1,500. How will this affect the line representing the amount of water in the tank? 
A. The new line will be steeper.



B. The new line will be less steep.

C. The new line will curve upward.

D. The new line will curve downward.

Commentary:

This multiple-choice question asks students to identify how changing the vertical scale on a graph will affect the appearance of the line. Students need to know that by changing the scale on the y-axis, more points are included in the same space provided for the graph. The current position of the line will be moved closer to the x-axis, giving the appearance that the line is less steep. Answer choice B is correct.

Students who select answer choice A may think changing the scale on the y-axis to higher values will make the graph become steeper.

Selection of answer choices C and D may indicate that the students think that by changing the scale on just one axis will cause the line to no longer be straight, but to curve up or down.
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The complexity level of this question is Moderate Complexity. The question requires students to interpret a visual representation and use informal methods of reasoning for a specific need.

Performance Data:
The percent of public school students selecting answer choice B for question 34 on the May 2007 Grade 7 Achievement Test was 38%.
Keywords: data analysis, line graph

BACK TO INDEX
	Benchmark:     I
	Describe the probability of an event using ratios, including fractional notation.

	GLI:           DAP 7.7
	Compute probabilities of compound events; e.g., multiple coin tosses or multiple rolls of number cubes, using such methods as organized lists, tree diagrams and area models.


Multiple Choice Question: 

42.   
Archie rolls two number cubes, each with sides numbered 1 through 6. He then finds the sum of the numbers on the tops of the cubes. 

Which two sums have the same probability?


A. 3 and 4

B. 5 and 9

C. 5 and 8

D. 10 and 12

Commentary:
This multiple-choice question asks students to identify two sums that have the same probability of occurring when rolling two number cubes. One way to approach this question is to create an array to determine the possible sums when rolling two number cubes.

	
	1
	2
	3
	4
	5
	6

	1
	2
	3
	4
	5
	6
	7

	2
	3
	4
	5
	6
	7
	8

	3
	4
	5
	6
	7
	8
	9

	4
	5
	6
	7
	8
	9
	10

	5
	6
	7
	8
	9
	10
	11

	6
	7
	8
	9
	10
	11
	12


The following sums have the same probability of occurring:

2 and 12; 3 and 11; 4 and 10; 5 and 9; 6 and 8

Answer choice B identifies a pair of sums that have the same probability.

Students who selected answer choices A,C or D may have made an error in determining the probability of one or more of the sums, or made an error in determining all the possible outcomes when rolling two number cubes and finding the sum.

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

Performance Data:
The percent of public school students selecting answer choice B for question 42 on the May 2007 Grade 7 Achievement Test was 42%.
Keywords:  probability, data analysis, number cubes, compound event
BACK TO INDEX
	Benchmark:     G
	Evaluate conjectures and predictions based upon data presented in tables and graphs, and identify misuses of statistical data and displays.

	GLI:           DAP 7.6
	Identify misuses of statistical data in articles, advertisements, and other media. 


Multiple Choice Question:

3.
Vega Beach printed this advertisement in the local newspaper.

[image: image52.png]Come Enjoy Vega Beach
It’s the least crowded beach around!

Last year’s attendance

Vega | Shell | Rile’s
Beach|[Beach | Beach
May 500 12,100 [ 2,000
June | 2,500 [ 2,200 | 2,200
July 2,700 [ 2,100 | 2,300
August | 2,600 | 2,400 | 2,300
Average| 2,075 | 2,200 | 2,200






Based on the data, why is the claim “It's the least crowded beach around!” misleading?

A. Vega Beach had more people every month. 

B. Shell Beach and Rile’s Beach had more people in May.

C. Shell Beach and Rile’s Beach had higher average numbers.

D. Vega Beach had one low month that made its average the lowest.

Commentary:
This multiple-choice question asks students to evaluate the data in a table and identify a misuse of the data. To solve this problem students need to consider not only the average attendance to the beaches but also their monthly attendance.

If students choose answer choice A they did not realize that if Vega Beach had more people every month, it should include May as well. However, in May the attendance at Vega Beach was the least. If students choose answer choice B they based their conclusion only on May’s attendance at the Shell and Rite Beach which was greater than at Vega Beach. However, it is incorrect to use a single month data to support the claim about the whole summer. If students choose answer choice C they made a conclusion based only on the average numbers and ignored the rest of the data. 

The correct answer choice is D. Although the average at Vega Beach was the lowest, the statement “least crowded” was not correct because during three months the attendance at Vega Beach was the greatest out of all three beaches. 

The complexity level of this question is Moderate Complexity. This question requires students to retrieve information from the table and select an appropriate statement. 

Performance Data:
The percent of public school students selecting answer choice D for question 3 on the May 2008 Grade 7 Achievement Test was 69%.

Keywords:  data analysis, table, average
BACK TO INDEX
	Benchmark:     I
	Describe the probability of an event using ratios, including fractional notation.

	GLI:            DAP 7.7
	Compute probabilities of compound events; e.g., multiple coin tosses or multiple rolls of number cubes, using such methods as organized lists, tree diagrams and area models.


Short Answer Question:

6.
Abby and Brittany are playing a board game. They determine how many spaces to move by spinning two spinners and adding together the numbers on which the spinners land. 

[image: image53.png]





Each player has only one more turn. Abby needs to move exactly 6 spaces to win, and Brittany needs to move exactly 8 spaces to win. 

In your Answer Document, determine which girl has the greater probability of winning. Justify your answer by finding the probability for each girl.

Commentary:
This short-answer question asks students to determine the name of a girl who has a greater probability of winning a game using two spinners and to justify their answers. To solve this problem students need to determine the total number of possible outcomes (15) and then 

add together the numbers on which the spinners land. A response earning the maximum number of points (2 points) determines that Abbey’s probability of winning (
[image: image54.wmf]15

3

) is greater than Brittany’s probability of winning (
[image: image55.wmf]15

2

). Appropriate work or explanation is provided to support the correct answer. For example, the following is the list of outcomes for spinning the two spinners:
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Out of 15 possible combinations for spinning the two spinners three out of 15 combinations (
[image: image57.wmf]15

3

) add up to 6 and two out of 15 combinations (
[image: image58.wmf]15

2

) add to 8. Abby’s probability of winning is greater. 

The same solution process can be shown with the following diagram:
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Abby's chances of getting a 6 are 3 out of 15, and Brittany's chances of getting an 8 are 2 out of 15, so Abby has the greater probability of winning.

The complexity level of this question is Moderate Complexity. This question requires students to perform a simple experiment and provide a justification for steps in a solution process. 

Performance Data:
The percent of public school students earning each score point for question 6 on the May 2008 Grade 7 Achievement Test:

	Percent at Each Score Point

	0
	1
	2

	45%
	44%
	10%


Scoring Guidelines:
	Exemplar Response:

[image: image60.png]N — O F N —

COFO O EFEWN

Abby wins

Brittany wins




There are 15 possible combinations for the two spinners. 
[image: image61.wmf]15

3

 add up to  6 and 
[image: image62.wmf]15

2

 add up to 8. Abby’s probability of winning is greater. 
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Abby's chances of getting a 6 are 3 out of 15, and Brittany's chances of getting an 8 are 2 out of 15, so Abby has the greater probability of winning.


• [image: image64.png]5 (0 7((®)]9 |10




Abby's chances of getting a 6 are 
[image: image65.wmf]15

3

, and Brittany's chances of getting an 8 are 
[image: image66.wmf]15

2

,so Abby has a better chance of winning.


	Points
	Student Response

	2 
	The focus of this task is computing the probability of compound events by using such methods as organized lists, tree diagrams and area models and determining who has the better chance of winning. The response shows work to determine the probability of each girl spinning her winning number and indicates that Abby has a greater chance of winning.

	1 


	The response shows partial evidence of computing the probability of compound events by using such methods as organized lists, tree diagrams and area models; however, the solution may be incomplete or slightly flawed.

For example, the response may:

• Provide the correct probabilities and the correct answer without showing work. 

• Provide an appropriate and accurate strategy for finding the probability, but fail to state the probability of each person winning and to name Abby as the more likely winner.

• Show an appropriate diagram with an error that leads to an incorrect conclusion (i.e., both girls have a
[image: image67.wmf]15

2

chance of winning), but complete all parts of the problem.

	0 


	The response provides inadequate evidence of computing the probability of compound events by using such methods as organized lists, tree diagrams and area models. The response provides major flaws in explanations or irrelevant information.

For example, the response may:

• State only that Abby has a greater probability of winning.

• Restate the information provided in the item.

• Be blank or give irrelevant information.


Keywords:  data analysis, probability, spinner
BACK TO INDEX
	Benchmark:     A
	Read, create and use line graphs, histograms, circle graphs, box-and-whisker plots, stem-and-leaf plots, and other representations when appropriate.

	GLI:           DAP 7.1
	Read, create and interpret box-and-whisker plots, stem-and-leaf plots, and other types of graphs, when appropriate.


Multiple Choice Question:

20. Tamar is creating a vertical bar graph to show how far each of her friends lives from school. The data are in the table shown.
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What numbers are appropriate for Tamar to use to label the vertical axis to show all the data?

A. 0 to 20

B. 1 to 10

C. 7 to 10

D. 7 to 16

Commentary:
This multiple-choice question asks students to select numbers that are appropriate to use for labeling the vertical axis of a bar graph. Answer choice A is correct because this answer is the only one that includes both the maximum value of the 16 and the minimum value of 6.5.

Answer choices B, C and D are incorrect because they do not include all of the distances shown in the table. 

The complexity level of this question is Moderate Complexity. This question requires students to retrieve information from the table and use it to compare statements. 

Performance Data:
The percent of public school students selecting answer choice A for question 20 on the May 2008 Grade 7 Achievement Test was 23%.

Keywords:  data analysis, bar graph, axis
BACK TO INDEX
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