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BLoCK 2 ~ MeAsures oF Center
tic - tac - tOe
weighted AVerAges

the story of dAtAl And

new student Brochure

Explore weighted averages
and use them to calculate
students’ grades.

Write a children’s story
about the characters
“Mean”, “Median”, “Mode”
and “Outlier”.

A new student has just
moved into your class.
Create a brochure that
teaches them how to find
the five-number summary.

See page  for details.

See page  for details.

See page  for details.

outlier seArch

dAtA set Puzzles

the meAning of meAn

Find a real-world data set
with an outlier. Investigate
how the outlier affects the
measures of center.

Use statistical hints to
solve and create puzzles
involving data sets.

Explore the relationship
between the mean and the
numbers in a data set.

See page  for details.

See page  for details.

See page  for details.

meAsures of center
Poem

grid gAme

“Best in the l eAgue!”

Create a matching grid
pattern game using data
sets and statistics.

Write a one-page editorial
explaining why the
“______” are the best team
in the league.

See page  for details.

See page  for details.

Write three poems to
help you remember the
measures of center and
their meanings.

See page  for details.
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measures OF center

Lesson 6

Data is used in a variety of ways. Consumers use data to decide which products to buy. Businesses use data

to make important financial decisions. Data is used to make predictions. Statistics is the process of collecting,
displaying and analyzing a set of data. Mathematicians often try to find a single number that can represent
all of the data in a data set. There are three different numbers which are commonly used to represent sets of
numbers. These three numbers are called measures of center.
explOre!

mr. BOOker’s class

The measures of center are used to summarize information about the grades students receive in a class.
Mr. Booker has twelve students in his math class. Their current percentages are listed below.
80, 98, 74, 65, 80, 80, 100, 94, 96, 71, 98, 84
step 1: The students want to know the average grade in the class. The students are referring to the mean of
the data. The mean of the data is the sum of all the values divided by the number of values.
a. Find the sum of all the grades in the class.
b. Divide the sum by the number of students in the class. This represents the mean of the data.
step 2: Another measure of center is called the median. When all the numbers have been put in order from
least to greatest, the median is the middle number of the ordered data set.
a. Put the current percentages of the students in order from least to greatest.
b. Because there are an even number of values in the set, there will be two middle numbers in
the list. Count in from each end to find the two middle numbers.
c. Since there are two middle numbers, the median is found by finding the mean of the two
middle numbers. Add the two middle numbers together and divide by two. This is the
median.
step 3: The last measure of center is the mode. The mode is the
number(s) or item(s) in a data set which occurs most
often. There can be one mode, no mode or multiple
modes. What student percentage showed up most often
in Mr. Booker’s class? This is the mode.
step 4: If Mr. Booker wants to draw attention to how well his
math class is doing, which measure of center should he
use? Explain your choice.
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When finding the mean of a set of numbers, use the parentheses on a calculator to group the values
before the calculator performs the division operation. For example, to find the mean of 6, 7 and 8 on a
calculator:
( 6 + 7 + 8 ) ÷ 3 = 7
example 1

Find the mean, median and mode for the following data sets:
a. 3, 8, 9, 9, 10, 10, 28
b. 17, 8, 10, 15, 19, 2, 9, 12

solutions

a. Find the mean.
The mean is 11.
Find the median.
The median is 9.
Find the mode.
The modes are 9 and 10.
b. Find the mean.
The mean is 11.5.
Find the median. Order the
numbers from lowest to
highest. Ten and twelve
are the middle numbers.

3___________________
+ 8 + 9 + 9 + 10 + 10 + 28 = __
77 = 11
7
7

3, 8, 9, 9, 10, 10, 28
→→→
← ← ←

Both 9 and 10 appear twice.
17 + 8 + 10 + 15 + 19 + 2 + 9 + 12 = __
92 = 11.5
________________________
8
8

2, 8, 9, 10, 12, 15, 17, 19
→→→
← ← ←

10 + 12 = 11
Find the mean of these numbers. ______
2
The median is 11.

Find the mode.
There is no mode.
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No number appears more than any other number.

If each value in a data set occurs the same number of times, there is no mode in the data set. If the data set has
multiple numbers that appear more often than the other number in the set, then there are multiple modes.
No Mode: 2, 2, 3, 3, 4, 4
One Mode: 2, 3, 4 , 4 , 5
Multiple Modes: 2, 3 , 3 , 4 , 4 , 5
example 2

solution

Marcus and his friends split some small pizzas. Marcus ate
a pizza. his friends each ate __43 , __32 and __21 of a pizza. What
fraction of a pizza did each of them have, on average?

__1 of
3

The average is the mean.
Change the fractions to a common
denominator.

1
_

+ _3 + _2 + _1

4
3
3
2
Mean = ________
4
4
__

9
8
6
+ __
+ __
+ __

12
12
12
12
Mean = __________
4
27
__

12
Mean = __
4

Simplify.
Write 4 as a fraction. Multiply by
the reciprocal of the denominator.

9
27 ÷ _
27 ∙ _
27 = __
4 = __
1 = __
__
12 1 12 4 48 16

9
Each friend ate __
16 of a pizza, on average.

exercises
1. Hector calculated the mean of the following set of numbers: 19, 7, 2, 5, 8, 18. He typed the following into
his calculator: 19 + 7 + 2 + 5 + 8 + 18/6. His result was 44.
a. Cynthia rightly claimed that his answer was not correct. What did Hector do incorrectly?
b. Rewrite Hector’s expression above with parentheses in the appropriate place.
c. Find the correct mean for the data set.

2. Chloe played in eight basketball games. She calculated her median to be 15.5 points scored per game.
Look at her calculation.
a. What mistake did Chloe make when finding the median?
b. Find the correct median for Chloe’s points per game.

Chloe’s Work
9, 20, 17, 17, 14, 20, 19, 6
17 + 14 = __
31 = 15.5
______
2
2
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3. Kyle and Elena both look at the set of data shown below. Kyle claims that the data set has modes of 12, 16,
17 and 19. Elena claims that the data set has no mode. Who is correct? Explain.

12, 12, 16, 16, 17, 17, 19, 19
Find the mean of each data set.

4. 3, 13, 25, 25, 32

5. 11, 15.5, −4, 23, −8.6

6. 15, 42, 23, 24, 31, 19, 14

8. 75, 18, 65, 21, 20, 42, 65

9. −4, 10, 27, 11, −1, −9, 6, 10

Find the median of each data set.

7. 22, 25, 31, 33, 40, 58, 58

Find the mode(s) of each data set. If there is no mode, state “no mode.”

10. 9, 14, 14, 18, 22, 29

11. 22, 29, 30, 25, 29, 22, 28

12. 11, 26, 17, 26, 11, 17

Find the three measures of center. round answers to the nearest tenth, if necessary.

13. 2, 5, 9, 12, 12

14. 7, 8, 9, 10, 11, 12, 13, 14, 15

15. 10, 10, 12, 12, 20, 20, 22, 22

16. 15, 18, 21, 15, 21, 18, 21, 15, 18, 45

17. 34.8, 29.2, 30, 35, 22.4, 21, 33.8

18. 123, 98, 130, 105, 143, 162, 115, 478

Convert each set of fractions to a common denominator. Find the mean for each data set.
29 , _
3, _
2 , __
4 , __
2
20. _25 , __
10 5 30 5 15

3 , __
7
19. _12 , _34 , _18 , __
16 16

21. Pete checks the value of his stocks every day. Some days his stocks gain value and other days they lose

value. His stock values on Monday are shown below. What was the mean change in Pete’s stocks for the
day? Write the answer as a fraction.
globospan
− _18

Pythos

Zeus

Mango Inc.

Minisoft

soda-Caff

Astro Cafe

+2

−2 _14

+3 _34

+1 _18

− _12

− _34

22. The batting averages for two teams are shown below.

Team A: 0.300, 0.291, 0.250, 0.271, 0.275, 0.260, 0.269, 0.203, 0.253
Team B: 0.230, 0.330, 0.318, 0.242, 0.333, 0.328, 0.277, 0.306, 0.265
a. Find the measures of center for Team A. Round the answers to three decimal
places.
b. Find the measures of center for Team B. Round the answers to three decimal
places.
c. Which measure of center shows the greatest difference between the two
teams?
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23. The table below lists the approximate populations of Oregon’s ten largest cities in 2006. Find the measures
of center.

City
Population

Portland
563,000

Eugene
149,000

Salem
149,000

Gresham
98,000

Hillsboro
84,000

City
Population

Beaverton
84,000

Bend
75,000

Medford
74,000

Springfield
57,000

Corvallis
54,000

Source: Oregon Blue Book

review
24. The following bar graph shows the number of students enrolled in each after school program at Warner
Middle School.

24

Flag Football
11

Dance
7

Cooking

15

Volleyball
6

Guitar

9

Crafts
0

5

10

15

20

25

30

a. How many students are in an after school program?
b. How many times more students play Flag Football than participate in Guitar?
c. What percent of after school students are in Crafts?
d. Another school in the district has 180 students enrolled in their after school program. They offer the
same six choices as Warner. Based on the data from Warner, how many students would you expect
to be enrolled in Dance?
use a proportion to solve.

25. What is 45% of 320?

26. What number is 120% of 60?

27. What percent of 500 is 390?

28. 125 is what percent of 110?

t ic -t Ac -t oe ~ “B e s t

in the

l e Agu e !”

Pick a team from any sport. Write a one-page newspaper editorial explaining
why they are the best team in their league. Use statistics to support your claim. Show
how you calculated the statistics.
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using the mean tO FinD Data

Lesson 7

S

ilas would like to bring his grade up to 90% in social studies class. His
grades on the first three tests this term were 96, 82 and 86. What grade does
he need to earn on the next test in order to bring his average up to 90%? The
mean can be used to answer questions of this type or to determine missing
numbers in a data set. Two different methods are shown below.
Method #1: guess, Check and revise
Right now, Silas calculates his test average to be 88%.
Sum of Values = _________
96 + 82 + 86 = ___
264 = 88%
Mean = _____________
3
3
Number of Values

He needs to get a score higher than 90% on the sixth test to pull his current average up.
Guess #1 = 92%

96 + 82 + 86 + 92 = ___
356 = 89%
____________
4
4

Guess #2 = 100%

96 + 82 + 96 + 100 = ___
364 = 91%
_____________
4
4

Guess #3 = 96%

360
96 + 82 + 96 + 96 = ___
____________
= 90%
4
4

Method #2: A direct Approach
Silas knows what he wants his final mean to be as well as how many tests he will take altogether. Substitute
those numbers in the appropriate places in the mean formula to get the equation.
Sum of Values → 90 = __________
Sum of Values
Mean = _____________
4
Number of Values

Next, multiply both sides of the equation by 4 to find the “Sum of Values”.
Sum of Values ∙ 4
90 ∙ 4 = __________
4
360 = Sum of Values
Finally, subtract the previous three test scores from 360 to find the needed score.
360 − 96 − 82 − 86 = 96
Silas needs 96% on his last test to bring his grade up to 90%.
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example 1

Jasmine needs to average 62 seconds or less in four
preliminary heats to make the final cut for the girls
400-meter team. Jasmine ran the first three heats in
60.4, 59.9 and 62.1 seconds. What is the slowest time
she can get in the fourth heat and still make the cut?

solution

She will run 4 heats. She
needs to have a mean of 62.

Sum of Values = 62
__________
4

Multiply both sides by 4 to
find the Sum of Values.

Sum of Values = 62 ∙ 4 = 248
4 ∙ __________
4

Subtract her previous times
from 248.

248 − 60.4 − 59.9 − 62.1 = 65.6

Jasmine needs to run the final heat in 65.6 seconds or less to make the final cut.
A useful statistic to describe the spread of a set of data is called the range. The range is the difference between
the maximum (largest value) and minimum (smallest value) values in a data set.
Two data sets may have the same mean but different ranges. The data set with the largest range shows that the
data is more spread out than in the other data set.

example 2

What is the range of the following data sets?
a. 17, 29, 33, 34, 38, 40
b. 26, 37, 40, 33, 35, 38

solutions

a. The maximum is 40 and the minimum is 17.
Range = Maximum − Minimum
= 40 − 17
= 23
b. The maximum is 40 and the minimum is 26.
Range = Maximum − Minimum
= 40 − 26
= 14

Lesson 7 ~ Using The Mean To Find Data
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example 3

The following ordered data set has a range of 33 and a mean of 37. What are the two
missing data pieces?
21, 26, 31, 31, 38, ___, 43, 49, ___

solution

The range is 33. The minimum is 21.
Find the maximum.
Add 21 to both sides.
The largest value in the data set is 54.

Range = Maximum – Minimum
33 = Maximum – 21
+21
+21
54 = Maximum

The mean is 37. There are 9
numbers in the data set.
Multiply 37 by 9.

Sum of Values
Mean = 37 = __________
9
Sum of Values ∙ 9
9 ∙ 37 = __________
9

333 = Sum of Values
Subtract the known values to
find the missing numbers.

333 – 21 – 26 – 31 – 31 – 38 – 43 – 49 – 54 = 40

The two missing values are 40 and 54.

exercises
For each data set, use the given values and the mean to find the missing number.

1. 25, 13, 26, 30, 14, 25, ___

2. 45, 50, 40, 77, 44, ___

3. −2, 0, 7, −3, ___

4. 2.5, 3.8, 4.9, 5.1, 3.8, 3.7, 5.4, ___

Mean = 21

Mean = 3.8

Mean = 54.5

Mean = 4.175

5. LaFawnda got scores of 88, 75, 93, 98, 92 and 100 on her first six tests of the term.
What score does she need on the final test to have an average of 90 on her tests?

Find the range of the following sets of data.

6. $8.25, $7.50, $8.75, $6.25, $8, $8.75, $8.50

7. 113, 119, 190, 152, 115, 145, 173, 107, 188

use the data and the range to find the missing number in each ordered data set.

8. 68%, 72%, 79%, 79%, 85%, 88%, 94%, ____
Range = 28%

9. ____, 5, 5, 7, 8, 9, 10, 10
Range = 7

10. 0.270, 0.295,0.305, 0.318, 0.335, 0.346, 0.360, ___

11. ____, −7, −3, −1, 0, 0, 5, 12, 16, 19, 23

12. ___, 1 _34 , 2, 3 _15 , 4 _14

13. −19, −6, −3, 0, 2, 7, 13, 14, ___

Range = 0.119
Range = 2 _34
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Range = 32

Range = 42

use the range and the mean to determine the missing number in each ordered data set.

14. 6, ___, 12, 14, ___

15. ___, 24, 33, 35, ___, 52

16. 4.8, ___, 13.2, 13.9, 15.3, 15.6, ___

17. ___, ___, −2, −1, 0, 5

Mean = 13
Range = 15

Mean = 36
Range = 32

Mean = 13
Range = 12.3

Mean = −2
Range = 14

18. Rico is selling magazine subscriptions for a fundraiser at school. The first 3 weeks

he sold an average of 18 magazine subscriptions per week. He must sell an
average of 20 subscriptions per week over 4 weeks to earn a prize.
a. How many total magazine subscriptions did he sell over the first 3 weeks?
b. In order to average 20 magazine subscriptions sold per week how many
must Rico sell in all?
c. How many more magazine subscriptions should Rico sell in the fourth week to
earn a prize?

19. Trish edited the school yearbook. She edited an average of 10 pages per hour for the first 3 hours.

She averaged 11 pages per hour for the first 4 hours. How many pages did she edit in the fourth hour?

review
List the data in each set in order from least to greatest. Find the three measures of center for each. round
answers to the nearest hundredth, if necessary.

20. 25, 31, 32, 55, 62

21. 62, 74, 82, 82, 88, 89, 95, 95

22. −3, 6, 0, 6, −8, 14

23. 5, −10, −10, −4, 5, 7, 5, −22, −4

24. The homerun totals for eight baseball players are shown below. Give the three measures of center for this
data.

2, 0, 5, 10, 1, 10, 10, 4
25. The figures below are similar. Find the value of x.
8 cm

x cm
20 cm

28 cm
Lesson 7 ~ Using The Mean To Find Data

45

t ic -t Ac -t oe ~ t h e m e A n i ng

of

meAn

The mean has a special relationship to the numbers in a data set. Follow
these steps to explore this relationship.
Sum of Values
Use the mean formula: Mean = _____________
Number of Values
step 1: Copy the table below.
Data Values

15

Difference
from the mean

−5

Mean = _________
18

18

19

20

24

26

Sum of Differences = ________
step 2: Find the mean of the set of numbers and write it at the top of the table.
step 3: Fill in the second row of the table by finding the difference between the data value and the mean
of the data set (Data Value – Mean). Be sure to subtract in the correct order. The first one has
been done for you.
step 4: Find the sum of the differences in the second row of your table and write it in the “Sum of
Differences” blank.
Follow steps 1-4 and complete the table below.
Mean = _________

1.

Data Values

11

13

14

16

20

28

Difference
from the mean

Sum of Differences = _________
Copy each table. use what you learned above to fill in the missing blanks.

2.

Mean = _________
Data Values

23

24

25

26

29

?

Difference
from the mean

−4

−3

−2

−1

2

?

Sum of Differences = ____0_____
Mean = _________

3.

Data Values

36

29

44

43

20

49

?

Difference
from the mean

−2

−9

6

5

−18

11

?

Sum of Differences =
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0

cOmpleting Data sets

Lesson 8

S

o far in this block you have learned about measures of center and range. The measures of center can help
you to determine missing numbers in a data set or even create a data set to fit certain criteria.
explOre!

FrOg Data

Abraham investigated the relationship between the weight of tree frogs and the
quantity of food that they eat. He weighed 9 frogs, put the weights in order and
determined the measures of center. He accidentally spilled water on his paper and
smudged two pieces of his data. The remaining frog weights and his measures of
center are shown below.
Frog weights (in ounces): 6.9, 7.7, ___, 8.5, 8.5, 8.6, 8.6, ___, 11.2
Mean = 8.5

Median = 8.5

Mode = 8.6

step 1: Help Abraham find his missing numbers. It is easiest to start with the mode. The mode of the set of
data is 8.6. Use this fact to explain why one of the missing numbers in the data set is 8.6.
step 2: The mean (8.5) can be used to find the value of the other missing number. Use the equation below.
Sum of Values
Mean = 8.5 = __________
9

step 3: Write the complete set of data in order from least to greatest.
step 4: What is the range of the data?
Abraham also recorded how many flies each tree frog ate in one day. His ordered list of values has three
numbers missing. He already knows the measures of center.
Number of flies eaten: ___, 3, 4, 4, ___, ___, 7, 7, 13
Mean = 6
Median = 6
Mode = 7
step 5: Find the missing values in the list of flies eaten. Explain how you determined each missing number.

Lesson 8 ~ Completing Data Sets
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example 1

Karina weighed ten different frogs and put the weights in order. she found her
measures of center before her paper got splattered with mud. Find the missing
weights.

solution

The current weights are:
___, 7.1, 7.2, 7.4, 7.5, ___, 8.7, 9.1, 9.1, 11.5

My frogs’ weights:
, 7.1, 7.2, 7.4,
7.5, 8.7, 9.1, 9.1, 11.5

Start with the mode since it requires the least calculation.
Because the mode is 9.1, no other number can show up more
than once. In this situation, the mode does not help fill in the blank.

Mean = 8.23
Median = 7.7
Mode = 9.1

The median is 7.7. There are two middle numbers. These numbers must average to 7.7.
Write an equation to find the median.
Multiply both sides of the equation by 2.
Subtract 7.5 from each side of the equation.

The mean is 8.23. There are 10 numbers in
the data set so the sum of values in the data
set is 8.23 times 10.

7.5 + x = 7.7
_____
2
7.5 + x = 7.7 ∙ 2
2 ∙ _____
2

7.5 + x = 15.4
−7.5
−7.5
x = 7.9
8.23 ∙ 10 = 82.3

Subtract the known values from 82.3 to find the other missing value.
82.3 − 7.1 − 7.2 − 7.4 − 7.5 − 7.9 − 8.7 − 9.1 − 9.1 − 11.5 = 6.8
Karina’s two missing weights are 6.8 and 7.9.

example 2

tony was given the following statistics about his seven test
scores in geography class.
range = 19
Mode = 83 and 84
Median = 84
Mean = 86
he remembers that his highest test score (maximum) was a 97. What were his other
test scores?

solution

Tony has taken seven tests.

___, ___, ___, ___, ___, ___, ___

His highest score was 97.

___, ___, ___, ___, ___, ___, 97

The range is 19.

Maximum − 19 = Minimum
97 − 19 = 78
78, ___, ___, ___, ___, ___, 97
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example 2

solution
(continued)

The data set has two modes: 83 and 84.
There are five unknown values left in
the data set so there must be two 83s
and two 84s.

78, 83, 83, 84, 84, ___, 97

The mean of the data set is 86.
There are 7 numbers in the data set.

Sum of Values = 86 ∙ 7 = 602

The last value can be found by
subtracting all known values from 602.

602 − 78 − 83 − 83 − 84 − 84 − 97 = 93

Tony’s complete set of geography test scores is 78, 83, 83, 84, 84, 93 and 97.

exercises

1. Justin recalls that his lowest test score was 72. His teacher gave him some other statistics about his six
test scores. Determine his six test scores.
Mean = 84 Median = 84 Mode = 86 Range = 26
a. What was Justin’s highest test score? Explain how you know.
b. Which score did Justin receive most often on his tests?
c. Justin’s median score was 84. How do you know that his two middle scores were not 84 and 84?
d. What were Justin’s two middle scores (3rd and 4th highest)?
e. What was the sum of Justin’s test scores?
f. What were Justin’s six test scores?

2. “Here comes the heat wave!”, the weather man announced. Evan heard him say this
weekend’s (Friday, Saturday and Sunday) mean and median temperatures will be
98° F and 95° F, respectively. The weather man says they should prepare for a high
of 94° F on Friday. What is the predicted high temperature for the weekend?

use each partial data set and statistic(s) to find the missing data piece.

3. 4, 8, 11, 13, 21, ____

4. 1.7, 2.9, 2.1, 3.9, ____

5. 10, 3, 12, 8, ____

6. 13, 0, 13, 18, 10, 3, −2, ___

Median = 12
Range = 20

Range = 11
Median = 10

Mean = 2.9

Median = 9

Lesson 8 ~ Completing Data Sets
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use each partial ordered data set and the statistics provided to find the remaining data pieces.

7. 25, 33, ___, ___, ___

8. ___, ___, 6, ___, 8, ___

Mean = 39 Median = 36
Range = 34

Maximum = 12
Median = 7

9. −9, ___, −2, ___, ___, 9

Median = 0 Mode = 9 and − 9
Mean = 0

Range = 11
Mean = 6.5

10. 5, ___, ___, ___, ___
Median = 13
Mean = 13

Mode = 13
Range = 14

11. Jack planted seven seeds for bean plants. He let the plants grow for two months. He then collected the

following statistics about the plants. The mean height of the plants was 11 inches. The median height
was 8 and the modes were 8 and 15. The smallest plant only grew to 2 inches. The range of their heights
was 24 inches. Give the heights of Jack’s seven bean plants.

12. Tamara keeps track of the weight of five turkeys for her 4-H project. The turkeys

have a mean weight of 12.5 pounds, a median of 13, a maximum of 15.2 and a range
of 6.8. Give two possible sets of weights for the five turkeys. There are many possible
right answers.

review
13. Students sold the following number of tickets to the first four performances of the school play.

197, 215, 180, 200
How many tickets will they need to sell for the fifth performance in order to have an average of 200 tickets
sold for all performances?

use the range and mean to determine the missing numbers in each ordered data set.

14. ___, 26, ___, 40, 42

15. 12, 19, ___, 26, 28, ___

Mean = 34
Range = 17

Mean = 22.5
Range = 16

16. The pie chart shows the percent of sales of each type of pet at Paula's

reptiles
rodents

9%

6%
28%

Fish

18%

39%
Cats
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dogs

Pet Shop.
a. The store sells 140 pets a month. How many dogs would you
expect Paula to sell?
b. Paula sold 90 pets in November. About how many more fish
than reptiles did she sell?
c. In January the store sold 27 rodents. About how many total
pets did they sell that month?

t ic -t Ac -t oe ~ w e igh t e d A V e r Age s
A weighted average is a way of calculating the average where different data in
the data set are given different weights. Many teachers use a weighted average
when calculating a student’s grade.
For example, Kevin’s teacher uses a grading system where 60% of the student’s grade
is based on their homework and 40% is based on the student’s tests. His teacher uses
the following formula to calculate students’ grades.
Student’s Overall Grade = 0.60(Homework Average) + 0.40(Test Average)
So far this term, Kevin had four homework assignments and two tests. His scores are listed.
Homework Grades: 80%, 60%, 80%, 90% Test Grades: 80%, 90%
Kevin calculates his grade using his teacher’s grading system.
Student’s Overall Grade = 0.60 (Homework Average) + 0.40 (Test Average)
80 + 60 + 80 + 90 = 77.5
Homework Average = ____________
4

+ 90 = 85
_____
Test Average = 80
2

Student’s Overall Grade = 0.60(77.5) + 0.40(85) = 80.5%
Answer the following questions.

1. If Kevin receives a 50% on his next test, what will be his new overall grade (percentage)?
Stephanie’s teacher uses a grading system where 80% of the student’s grade is based on their homework
and 20% is based on their tests. So far this term, Stephanie has the following grades:
Homework Grades: 80%, 90%, 100%, 90% Test Grades: 65%, 75%

2. What is Stephanie’s overall grade so far this term?
3. If Stephanie receives a 90% on her next test, what will be her new overall grade?
4. If Kevin were in Stephanie’s class with her teacher’s grading system, what would his grade be?
5. If Stephanie were in Kevin’s class with his teacher’s grading system, what would her grade be?
6. Which teacher’s grading system do you prefer? Explain.
7. Use your percent grades on your last four homework assignments and last two tests to find what
your grade would be in both classes.

8. Research other ways in which weighted averages are often used. Write down two of those ways and
give a specific example.

Lesson 8 ~ Completing Data Sets
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eFFects OF changing Data

Lesson 9

I

n the real world, data sets may change. Data may be added, data may be removed or the numbers may be
modified. Investigate how specific changes in the data affect the measures of center.
explOre!

ch-ch-ch-changes

Part 1: A Scoring Mishap
Katrina enjoys figure skating. At the latest competition, she performed her routine and received the
following scores from the eight judges:

7.5, 7.5, 7.5, 8.0, 8.0, 8.5, 9.0, 9.0
step 1: Find the mean, median and mode for Katrina’s scores.
step 2: After all the other skaters completed their routines, the
announcer notified everyone that there had been an error
in the judges’ scoring. Each skater actually needed to add
1.0 to each of their scores to get their new score. What are
Katrina’s new scores?
step 3: What is Katrina’s new mean, median and mode?
step 4: How do the answers in step 3 compare to those in step 1?
Katrina’s friend, Carmen, was in another competition where there was another scoring error. Carmen’s
original scores were:

8.0, 8.0, 9.0, 9.0, 9.5, 9.5, 9.5, 10.0
step 5: What were Carmen’s measures of center?
step 6: All the original scores at Carmen’s competition were 0.5 points too high. What are Carmen’s new
scores? What are her new measures of center after the adjustments?
Part 2: The Highs and Lows of Skating
Katrina and Carmen entered another skating competition. They competed against one another. Here are
their scores for the competition:
Katrina: 7.0, 7.5, 8.0, 8.0, 8.5, 8.5, 8.5, 9.0
Carmen: 7.0, 7.0, 8.0, 8.0, 9.0, 9.0, 9.5, 10.0
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cOntinueD

step 7: Find the mean and median for Katrina’s scores.
step 8: Find the mean and median for Carmen’s scores.
Under new contest rules, the high and low score for each skater is dropped.
step 9: Katrina’s scores of 9.0 (high) and 7.0 (low) are dropped. What are
Katrina’s new mean and median after her high and low scores are
dropped?
step 10: How do Katrina’s mean and median in step 9 compare to her statistics
in step 7?
step 11: Which of Carmen’s scores are dropped under the new rules?
step 12: Find Carmen’s new mean and median after the scores are dropped.
step 13: How do Carmen’s mean and median in step 12 compare to her statistics in step 8? Which measure
of center is not affected by dropping the high and low data values? Why is this so?

example 1

use the data set 21, 26, 23, 42, 24, 23, 16. describe the change to the mean and the
median when each number is increased by 5.

solution

Find the current mean.

21 + 26 + 23 + 42 + 24 + 23 + 16 = ___
175 = 25
_______________________
7
7

Find the new mean after
increasing the numbers by 5.

26 + 31 + 28 + 47 + 29 + 28 + 21 = ___
210 = 30
_______________________
7
7

Find the current median.

16, 21, 23, 23, 24, 26, 42
Median = 23

Find the new median.

21, 26, 28, 28, 29, 31, 47
Median = 28

The mean and median each increased by 5.
Lesson 9 ~ Effects Of Changing Data

53

example 2

use the data set 41, 50, 39, 39, 25, 46. describe the change to the mean and median
when the minimum and maximum numbers are removed from the data set.

solution

Find the original mean.

41 + 50 + 39 + 39 + 25 + 46 = ___
240 = 10
___________________
6
6

41 + 39 + 39 + 46 = ___
165 = 41.25
Find the new mean after removing ____________
4
4
the minimum and maximum.

Find the original median.

25, 39, 39, 41, 46, 50
Median = 40

Find the new median.

39, 39, 41, 46
Median = 40

The mean increased by 1.25. The median did not change.

exercises
Find the mean and the median for each original data set. give the new mean and median after making the
indicated change. round to the nearest hundredth, as needed.

1. Original: 6, 15, 15, 16, 18

2. Original: 30, 38, 32, 24, 42, 32

3. Original: 38, 40, 41, 42, 44, 45, 58

4. Original: 92, 82, 97, 65, 80, 86

Change: Add 7 to each number.

Change: Remove the minimum and maximum.

Change: Subtract 9 from each number.

Change: Remove the minimum and maximum.

5. Shannon was shopping for an MP3 player. She found the prices of

several MP3 players and wrote them down:
$99, $150, $200, $75, $125, $299, $150.
a. What are the measures of center for the MP3 prices Shannon
found?
b. Shannon has a $10 off coupon that she can use on any of the
MP3 players. What are the new prices after the discount?
c. What are the new measures of center after the discount?

6. Mrs. Howard measured all of her students’ heights. She found the mean height was 62 inches. Their

median height was 63 inches and the mode of the heights was 60 inches. She discovered she had
accidently started her measurements 2 inches above floor level. What is the correct mean, median and
mode heights of Mrs. Howard’s students?

7. On his seven math tests this term, Gavin has a mean of 84 and a median of 82. His teacher drops the high
and low test scores at the end of the term. Gavin’s teacher also lets the students choose whether the mean
or median is used to determine their grade. Gavin wants to guarantee himself a B (80% or more) in the
class. Should he use the mean or the median? Explain.
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8. The following were the scores of 8 students on a recent quiz worth 30 points.

25, 17, 20, 27, 28, 14, 20, 22
a. What are the mean, median, mode and range of the scores?
b. To “curve” his students’ scores, Mr. Kimball adds 2 points to each score. What is the new mean,
median and mode? How do they compare to the answers in part a?
c. What is the new range? How does it compare to the answer in part a?

9. Two grocery stores track the number of gallons of milk they sell each day for one week. The data is shown
below. Round answers to the nearest tenth, as needed.
day 1

day 2

day 3

day 4

day 5

day 6

day 7

store A

15

4

7

8

8

7

12

store B

20

5

5

6

8

9

11

a. What is the mean and median of the daily gallons of milk sold for Store A?
b. What is the mean and median of the daily gallons of milk sold for Store B?
c. If the high and low sales days for Store A are not included, what are the new
mean and median? Which measure of center does not change?
d. If the high and low sales days for Store B are not included, what are the new
mean and median? Which measure of center does not change?
e. Which store’s mean changed the most when the high and low sales were not included?

10. SuperWater comes in six-packs of 20-ounce bottles. Each bottle is individually tested as it is packaged to
see if it has the correct volume (20 ounces) of water. The mean and
median volume for each six-pack is calculated. If the volumes have a
mean or median more than 0.5 ounces away from 20 ounces, the
six-pack of bottles are sent back to be refilled. A set of 6 bottles is tested.
They have the following volume (in ounces):
18.7, 18.8, 19.4, 19.8, 19.9, 22.2.
a. What are the mean and median volumes for the set of 6 bottles?
b. Are the mean and median within 0.5 ounces of 20 ounces? Will
this six-pack be sent back to be refilled?
c. A supervisor decided that the bottle with the highest and lowest volume will not be included in the
data analysis. What are the new mean and median when the bottles with the highest and lowest
volume are not included?
d. Based on the answers to part c, will this six-pack of bottles be sent back to be refilled? Explain.

review
use the partial data set and statistic(s) to find each missing data piece.

11. 12, 17, 19, 22, 13, ___
Median = 15
Range = 17

12. 19, 29, 11, 22, ___
Mean = 21
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13. Use the partial data set and statistics to find each missing data piece.
28, 45, 35, ___, ___, ___
Mean = 38
Median = 37
Mode = None Range = 20

14. The table shows the population of students in one of Ms. Leibniz’s classes.

a. What is the ratio of seventh graders to eighth graders?
b. What is the ratio of eighth grade boys to all boys?
c. What is the ratio of ninth graders to total students?
d. Ms. Leibniz has a total of 145 students in all of her classes. About how
many seventh grade girls does she have?

Boys

girls

7

3

5

8th

10

9

9th

2

1

th

15. The Ortiz family has four children. Their ages are 3, 7, 9 and 14. Find the mean and median ages of the
children.

16. A cat, Slinky, has 6 kittens. Their weights (in ounces) are 7.9, 10.2, 8.7, 12.4, 13.1 and 12.4. Find the three
measures of center for this data set.

t ic -t Ac -t oe ~ d AtA s e t P u z z l e s
Use the given information to find missing numbers in the data sets. The given
numbers are not in order and there may be more than one answer. Show that
the solution works.

1. 10, 15, 16, 7, 8, ___, ___
2. 85, 81, 62, 100, 75, ___, ___, ___
3. Create two challenge problems similar to #1 and 2. The problems should have an incomplete data set
and some statistics about the data set. Test the problems to make sure they work.

4. Give the incomplete data sets from #3 to a classmate to complete with the given statistics. Write a
short (half-page) reflection about the challenge problems. Were they too easy? Too difficult? Was
there only one correct solution? Were there several possibilities?
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eFFects OF Outliers On Data

Lesson 10

O

ne extremely large or small number in a data set can greatly affect the measures of center. In this Explore!
you will examine how a large or small number changes the value of the mean or median.
explOre!

Outliers anD Data

Part 1: A Scoring Error?
There appears to be some questionable scoring at a gymnastics competition.
Could there be an error in the scoring? Here are the scores for Tatyana and Maria.
Tatyana: 8.5, 9.0, 2.5, 7.5, 9.5, 9.0, 8.5, 8.0
Maria: 8.0, 7.0, 7.5, 7.0, 8.0, 10.0, 8.0, 7.5
step 1: Find Tatyana’s mean and median.
step 2: Find Maria’s mean and median.
step 3: Which of the scores looks inconsistent for each gymnast? Why do they
not seem to fit with the rest of the data?
step 4: The competition committee decided something was unusual about one of each of the girls’ scores.
They decided to drop these scores from the scoring. Find Tatyana’s new mean and median after her
score of 2.5 is dropped. Which statistic (mean or median) was affected most by this extremely low
score?
step 5: Find Maria’s new mean and median after her score of 10 is dropped. Which statistic was affected
most by this extremely high score?
The out-of-place scores are called outliers. An outlier is an extreme value that varies greatly from the other
values in the data set. The size of a data set can also have an affect on how much an extremely high or low
number affects the mean. The following exploration will demonstrate this.
Part 2: The Worrier
Pete does well in his art class. His grades on the first three tests of the term are:
89%, 92%, 88%
step 6: What is Pete’s mean test score after three tests?
step 7: Pete is really concerned about the upcoming fourth test. He is worried he might score a 20% on the
fourth test. He wants to know how much this would affect his grade. If Pete did get a 20%, what
would be his new mean?
Lesson 10 ~ Effects Of Outliers On Data
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explOre!

cOntinueD

step 8: How much would his mean drop between step 6 and step 7?
Pete earned a good grade on the fourth test. In fact, he did well on all nine of the tests so far during the
semester. His test scores are:
89%, 92%, 88%, 89%, 92%, 88%, 89%, 92%, 88%
step 9: What is Pete’s current mean on the nine tests this term?
step 10: The tenth test of the term is coming up. This time Pete is really concerned. He is convinced he is
not going to do well. If Pete receives 20% on the tenth test, what will his new mean be?
step 11: How much would his mean drop between step 9 and step 10?
step 12: According to the answers in steps 8 and 11, does an outlier have a larger effect on a small data set
(data set with a small amount of numbers) or a large data set (data set with a large amount of
numbers)? Explain.

One really large or really small number in a data set can greatly affect the statistics of the data set. For this
reason, it is important to recognize outliers and take them into account when analyzing data.
example 1

use the data set 20, 22, 25, 29, 30. An outlier, 54, is added to the data set. describe
the change to the mean and the median.

solution

Find the original mean.

20 + 22 + 25 + 29 + 30 = ___
126 = 25.2
________________
5
5

Find the new mean after 54
is included in the data set.

20 + 22 + 25 + 29 + 30 + 54 = ___
180 = 30
___________________
6
6

The mean increased by 4.8.
Find the original median.

20, 22, 25, 29, 30
Median = 25

Find the new median.

20, 22, 25, 29, 30, 54
Median = 27

The median increased by 2.
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example 2

use two data sets:
set A: 50, 54, 58
set B: 50, 50, 54, 54, 58, 58
An outlier, 10, is added to each data set. describe the changes to the mean in each
data set.

solution

Find the current mean of data
set A.

50 + 54 + 58 = ___
162 = 54
_________
3
3

Find the new mean after 10 is
included in the data set.

50 + 54 + 58 + 10 = ___
172 = 43
____________
4
4

The mean decreased by 11.
Find the current mean of data
set B.

50 + 50 + 54 + 54 + 58 + 58 = ___
324 = 54
___________________
6
6

Find the new mean after 10 is
included in the data set.

50 + 50 + 54 + 54 + 58 + 58 + 10 = ___
334 ≈ 47.7
_______________________
7
7

The mean decreased by approximately 6.3.
The outlier, 10, affected the mean more on Set A (the smaller data set) than on Set B
(the larger data set).

exercises
Find the mean and median for each original data set. Find the new mean and median after the indicated
change is made. round to the nearest tenth, as needed.

1. Original: 6, 15, 15, 16, 18

Change: Include 40 in the data set.

2. Original: 30, 38, 32, 24, 42, 32

Change: Include 8 in the data set.

3. Which changed more in exercises 1 and 2 when the new number was included in the data set, the mean
or the median? Explain.

4. Vicky looked at data from a student survey. Students were asked to rate the

school’s electronic policy on a scale of 1 (strongly dislike) to 10 (strongly
agree). Ten students’ responses are shown below.
9, 7, 9, 10, 8, 9, 7, 2, 9, 9
a. Find the mean and median rating of the school’s electronic policy.
b. Which rating in the list is an outlier? Explain.
c. Vicky decided that one rating (from part b) is an outlier. She ignores it in her
data analysis. Find the new mean and median of the remaining ratings when the
outlier is removed.
d. Which statistic, the mean or the median, was most affected when the outlier was removed?
Lesson 10 ~ Effects Of Outliers On Data
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Find the mean of each given data set. Find the new mean for each data set after the indicated change is
made.

5. Set A: 19, 23, 21, 14, 23

Set B: 21, 16, 23
Change: Include 40 in each data set.

6. Set A: 19, 25, 30, 33

Set B: 24, 25, 25, 26, 26, 27, 36
Change: Include 4 in each data set.

7. Which data set’s mean changed more in exercise 6 when the new number was included? Explain.
8. Mr. Tinsley and Mrs. McCormack each asked some of their students how

many pets they have. The list of responses is shown below.
Mr. Tinsley’s Students: 1, 1, 12, 0, 1, 0, 2, 0, 1
Mrs. McCormack’s Students: 1, 2, 0, 0, 12
a. How many students did Mr. Tinsley survey? What is the mean
number of pets his students have?
b. How many students did Mrs. McCormack survey? What is the mean
number of pets that her students have?
c. Each teacher decided to remove the outlier number (12). They
recalculated the mean for their class. What are the new means for each
teacher?
d. Which teacher’s mean number of pets changed the most when the
outlier was removed?

9. The table shows the total points scored by several key players on the 2006-2007 L.A. Lakers basketball team:
Player

Points Player

Points

Smush Parker

907

Lamar Odom

890

Luke Walton

684

Maurice Evans

638

Andrew Bynum

637

Kwame Brown

345
Source: NBA.com

a. Find the mean and median for these six players.
b. Kobe Bryant was the leading scorer for the Lakers during this season with a total of 2,430 points. If
his points are included in the data set, predict which will increase more, the mean or the median?
c. Find the new mean and median to confirm your answer for part b. How much did the mean
increase? How much did the median increase?

10. Sydney averaged 10 points per game after the first four games of the season. Edie, whose
season started earlier, also averaged 10 points per game after the first twenty games.
a. They both scored 25 points in their next game. Whose average (mean) do you
think increased the most? Explain.
b. How many total points did Sydney have after her first four games?
c. What is Sydney’s new average after scoring 25 points in her fifth
game?
d. How many points did Edie have in her first twenty games?
e. What is Edie’s new average after scoring 25 points in her 21st game
of the season?
f. Do the answers to part c and e confirm the answer to part a?
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review
Find the mean and median for each original data set. Find the new mean and median after the indicated
change is made.

11. Original: 39, 40, 53, 28, 46

12. Original: 35, 49, 54, 57, 57, 60

Change: Subtract 10 from each number.

Change: Remove the minimum and maximum.

13. Diana and Elena each bowled five games. The table below shows their scores for the five games.
game 1

game 2

game 3

game 4

game 5

diana

98

123

118

150

115

elena

118

120

128

105

129

a. The girls decided to find the mean and median of their scores to determine who won. Which girl
had the higher mean? Which girl had the higher median?
b. Elena suggests they drop the highest and lowest scores and recalculate their mean and median.
Which girl now has the higher mean of the remaining scores? Which girl has the higher median of
the remaining scores?
c. Based on the statistical evidence, who do you think should be declared the
winner of the bowling match? Explain.

14. Chet went bowling. He recorded the weight of several bowling balls. Their

weights, in pounds, were: 11.5, 15.5, 10, 14.5, 13, 15, 14.5. What was the range
of the weights of the bowling balls?

t ic -t Ac -t oe ~ o u t l i e r s e A rc h
Find an example of a data set in a newspaper or magazine with at least
one outlier.

1. Show that the number is an outlier using the IQR Method (see Lesson 13).
2. Find the mean and median of the data set with the outlier included. Find the
mean and median of the data set without the outlier.

3. Which measure of center (mean or median) is affected most by the outlier?
4. Which measure of center best represents the complete data set with the outlier? Explain.
Write the answers to 1-4. Show all work. Attach a copy of the magazine or newspaper article with the
data set.
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strengths anD limitatiOns OF Data

Lesson 11

Certain statistics can tell you a lot about a set of data. There are also many ways in which those statistics

can be misleading and lead to incorrect conclusions. In the following Explore! you will see how a measure of
center may not always tell the whole story about a data set.
explOre!

cOmparing cell phOne cOmpanies

Kevin is looking for a new cell phone plan. He needs to stay below the $25 he has budgeted for each month.
His friends, Jim and Kendra, have cell phone plans with different providers. They both tell Kevin they
only pay $22 per month, on average. They give him a copy of their bills for the last 12 months to help him
decide. The amount they paid each month, in dollars, is shown below.
Jan

Feb

Mar

Apr

May

June

July

Aug

Sept

Oct

Nov

Dec

Jim

21

23

22

25

21

21

22

20

23

21

24

21

Kendra

24

22

17

26

22

28

16

20

22

32

19

16

step 1: Find the mean for both Jim and Kendra’s bills. Were they both correct about having an average bill
of $22 per month?
step 2: Find the range of Jim’s bills. How does his range compare to the range of Kendra’s bills?
step 3: Why is comparing just the means of the data misleading?
step 4: Given Kevin’s budget, should he use Jim or Kendra’s cell phone provider? Explain.

Simply comparing means or other measures of center is not sufficient. Many
data sets have similar measures of center but have very different ranges
of values. While the mean and other measures of center sometimes have
limitations, there are also times where one measure of center may be a better
representation of the data set than the others.
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example 1

Find the mean, median and mode of each data set. determine which measure of
center best represents each data set.
a. 6, 9, 6, 7, 10, 3, 5, 10, 6, 9, 9, 8
b. 7, 10, 7, 2, 9, 9, 10, 9, 7, 8, 8, 9
c. 10, 10, 8, 10, 7, 10, 10, 9, 8, 10, 10, 10

solutions

_

88 = 7.3
a. Mean = __
12

Median = 7.5

Mode = 6, 9

This data has 2 modes. The mode is not the best measure of center to represent this
data. The mean or the median represent the data well.
95 ≈ 7.92
b. Mean = __
12

Median = 8.5

Mode = 9

This data set has an outlier (2). Therefore, the mean is not the best measure of center.
The median and the mode best represent the data.
_

112 = 9.3
c. Mean = ___
12

Median = 10

Mode = 10

All three measures represent this data well. When there is a large number of values
that are the same, the mode is a better choice. The mode of 10 may be the best
representation of this data set.
example 2

Which measure of center best represents each data set? Why?
a. The heights of eighth grade students
b. The shoe sizes of students in a class
c. The number of people in each city in oregon

solutions

a. The heights of students probably vary only slightly from person to person, with few
outliers. The mean would likely represent the data set well.
b. There are probably no outliers in this data set. Since shoe sizes come in half-size
intervals, the mean may not represent the data well. The median or the mode would
likely best represent this data.
c. Since there are two cities (Portland and Eugene) in
Oregon which are much larger than the others, they
would be considered outliers. There are also many
small towns, like St. Paul, whose populations are less
than 400. These numbers would affect the mean the
most. The median would be the best measure of center
for this data set.
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exercises

1. The hourly wages for several employees at a local restaurant are shown.
$7.65, $8.75, $8.25, $9.50, $7.65, $7.65, $16.75, $8.45, $9.50
a. Find the mean, median and mode of the data.
b. Does there appear to be any outliers? Explain.
c. Which measure of center best represents this data?

2. As reported on HousingTracker.net, the median home price in Portland,

Oregon in October 2007 was $339,500. Home prices in an area are reported
as the median price.
a. Why would they not list home prices in an area as the mode price?
b. Why would they not list home prices in an area as the mean price?

3. Sruti tries to convince her parents that she deserves a larger allowance. She tells them that her classmates
get an allowance of $20 per week on average.
a. Sruti got her average by surveying eight classmates. What was the total weekly allowance of those
students?
b. The data that Sruti collected is shown. What is misleading about the average that Sruti got from
her classmates?

Classmates’ Weekly Allowance: $12, $12, $30, $16, $15, $50, $15, $10
c. Which measure of center would have been more appropriate to describe the typical allowance of
Sruti’s classmates?
Which measure of center best represent each situation? Why?

4. daily high temperatures during a week in August
5. ages of students in 8th grade
6. distance students in your class live from school
7. times of Olympic runners in the 100-meter dash
8. The weekly wages earned by two different Georgia-Mae’s Café employees during the past seven weeks are
shown below.

tamiqua: $119, $121, $122, $125, $125, $127, $129
Jim: $112, $118, $119, $122, $129, $132, $136
a. How does Tamiqua’s mean weekly wage compare to Jim’s weekly wage?
b. Compare the median weekly wages of each employee.
c. Which employee is most likely to earn at least $120 next week?
d. Which employee is most likely to earn at least $130 next week?
e. Nigel, another employee at the café, has only worked there for three weeks.
His weekly wages were $98, $134 and $131. What is misleading about his
mean weekly wage?
f. Who is the highest wage-earner of the three employees? Why?
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9. Simone has scored 82, 74, 94, 74, 78 and 96 on her English tests so far this term.

a. She wants to convince her parents that she is doing well in the class. Which measure of center
should she use as her evidence? Explain.
b. Simone’s teacher shows her that she has room to improve. Which measure of center did she use to
show that she has room for improvement? Explain.

10. Travis and Alden just finished a three-game bowling match. A disagreement about
who won occurred. Use the scores and statistics to settle the dispute.
Game

1

2

3

Travis

175

129

152

Alden

148

169

151

a. Make a case for why Travis should be declared the winner.
b. Make a case for why Alden should be declared the winner.
c. Who do you think should be declared the winner of the bowling match based on
the statistical evidence?

11. One-hundred twelve cities in Oregon have the ‘503’ area code. Two-hundred seventy cities have the ‘541’
area code. The approximate mean of all 382 cities is 530.
a. Is it appropriate to find the average area code of an Oregonian? Why or why not?
b. Which measure of center might better describe a ‘typical’ area code?

review
12. Use the data set: 57, 68, 76, 79, 80.

a. Find the mean and median of the data set.
b. Include the number 28 in the data set. To the nearest tenth, what is the new mean and median of the
data set?
c. Which measure of center changed the most from part a to part b?

13. Use the data sets.

Set A: 16, 8, 20, 8
Set B: 10, 12, 18, 12, 11, 15, 13

a. Find the mean of each data set.
b. Include the number 40 in each data set. What is the new mean for each data set?
c. Which data set’s mean was most affected by including the outlier in part b?

14. Create a data set with 5 numbers where the mean, median and mode are 12, the
range is 19 and the minimum is 4.

15. Olga bought a pair of jeans for $28. There was a 7% sales tax. What was the price of
the jeans, including the tax?

16. Tran bought an MP3 player for 15% off the original price. The discounted price was
$27. What was the original price of the MP3 player?

Lesson 11 ~ Strengths And Limitations Of Data
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Five - numBer summaries OF Data

Lesson 12

In the first several lessons of this block you learned about measures of center as a way of

describing data. Describing and analyzing data requires more than simply stating the mean,
median and mode. For example, look at the following data which shows the number of cell
phone minutes used each week by two students.
Kevin: 71, 74, 74, 81
Marcie: 54, 74, 74, 98
Look at the measures of center for both students. Both students had a mean of 75, a
median of 74 and a mode of 74. That does not tell the whole story about both students’ cell
phone usage. If each one had a 350 minute per month plan, which one is most likely to go
over their minutes? Which student can more accurately predict future minute usage on a
monthly basis?
Measures of center alone do not always best describe a set of data, so other techniques and
measures are used to analyze data. Lesson 9 introduced using the range as a way to determine the spread
of the data. In the data above, Kevin’s minutes have a range of 10. Marcie’s minutes have a range of 44. This
information gives a better picture of who is more consistent in their cell phone usage.
Another measure, the five-number summary, describes the spread of numbers in a data set.

Kevin kept track of the total minutes he used for seven months. Find the five-number summary of the
minutes he used by following the steps below.
Kevin: 300, 284, 280, 310, 300, 270, 295
1. Put the numbers in order and find the
median.

270, 280, 284, 295 , 300, 300, 310
Median

2. Find the median of the lower half of
the data (this is called the 1st Quartile).

270, 280 , 284, 295 , 300, 300, 310
Q1
Median

3. Find the median of the upper half of the
data (this is called the 3rd Quartile).

270, 280 , 284, 295 , 300, 300 , 310
Q1
Median
Q3

4. Identify the minimum and maximum
values.

270 , 280 , 284, 295 , 300, 300 , 310
Min Q1
Median
Q3 Max

The five-number summary of Kevin’s cell phone usage data is: 270 ~ 280 ~ 295 ~ 300 ~ 310.
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The word “quartile” refers to how the data is broken up into quarters. In Kevin’s data, 25% of the time he used
between 270 and 280 minutes, 25% was between 280 and 295 minutes, and so on.
270

280

25%

295

25%

300

310

25%

25%

example 1

Find the five-number summary of the data set.
24, 29, 30, 35, 39, 43, 45, 48, 48, 50

solution

Find the median of the data set.

24, 29, 30, 35, 39, | 43, 45, 48, 48, 50
41 median

Find the 1st quartile.
If there are two numbers in the
middle, include one in each half
of the data.

24, 29, 30 , 35, 39, | 43, 45, 48, 48, 50

Find the 3rd quartile.

24, 29, 30 , 35, 39, | 43, 45, 48 , 48, 50

41

Q1

41

Find the minimum and maximum.

Q3

24 , 29, 30 , 35, 39, | 43, 45, 48 , 48, 50
41

min

max

The five-number summary is 24 ~ 30 ~ 41 ~ 48 ~ 50.
example 2

Find the five-number summary of the data set.
9, 10, 7, 19, 17, 8, 20, 12, 23

solution

Put the numbers in order.

7, 8, 9, 10, 12, 17, 19, 20, 23

Find the median of the data set.

| , 17, 19, 20, 23
7, 8, 9, 10, 12
median

Find the 1st quartile.
When there is an odd number of
values in the set, do not include
the median in either half.

| , 17, 19, 20, 23
7, 8, | 9, 10, 12

Find the 3rd quartile.

7, 8, | 9, 10, 12
| , 17, 19, | 20, 23

8.5 Q1

8.5

Find the minimum and maximum.

19.5 Q3

| , 17, 19, | 20, 23
7 , 8, | 9, 10, 12

min

8.5

19.5

max

The five-number summary is 7 ~ 8.5 ~ 12 ~ 19.5 ~ 23.
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Lesson 9 presented how to use the range to describe the spread of a data set. Another similar statistic which
gives a measure of spread is the interquartile range or IQR. The IQR is the range of the middle half of the
data.

example 3

The following data lists the average points per game of members of the Portland
trail Blazers in 2006-2007. Source: nba.com
2.0, 3.5, 3.8, 3.9, 4.8, 6.5, 7.0, 8.4, 8.9, 9.0, 12.0, 16.8, 23.6
a. Find the five-number summary for the data set.
b. Find the range and interquartile range of the averages.

solutions

a. The middle number of the data set (the median) is 7.0. The medians of the lower and
upper halves, Q1 and Q3, are 3.85 and 10.5, respectively. The minimum is 2.0 and
the maximum is 23.6.
2.0 , 3.5, 3.8, | 3.9, 4.8, 6.5, 7.0
| , 8.4, 8.9, 9.0, | 12.0, 16.8, 23.6
3.85
10.5

min

Q1

Median

Q3

max

The five-number summary for the data is 2.0 ~ 3.85 ~ 7 ~ 10.5 ~ 23.6
b. Find the range of the data.
Find the interquartile range.

Range = Maximum – Minimum = 23.6 – 2.0 = 21.6
IQR = Q3 – Q1 = 10.5 – 3.85 = 6.65

exercises

1. Misty found the five-number summary for the following set of data.

Number of students in each Algebra class:
19, 23, 23, | 25, 26, 26, 27, 27, | 28, 28, 30
19 ~ 24 ~ 26 ~ 27.5 ~ 30
a. Antwan tells Misty her answer is only partly correct. Which part(s) did she have
right?
b. Which parts did she get wrong? Fix her errors and give the correct five-number
summary.
c. What is the range of the class sizes? What is the interquartile range (IQR)?
d. About ___% of Algebra classes have 23 or fewer students in them.
e. One-half of the Algebra classes have more than ___ students.
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Find the five-number summary for each data set.

2. 7, 14, 15, 19, 20, 25, 27

3. 40, 43, 45, 47, 54, 60

4. 12, 15, 12, 20, 16, 12, 8, 19, 18, 5

5. 74, 76, 79, 68, 52, 59, 76, 60, 78

6. 20, 22, 22, 23, 27, 32, 35, 40, 42, 45, 48, 50

7. −5, 1, 0, 5, 0, 10, −6, −5, 9, 7, −9

given the five-number summaries, find the interquartile range (IQr) for each data set.

8. 21 ~ 23 ~ 24 ~ 29 ~ 35

9. 16 ~ 28 ~ 34 ~ 37 ~ 40

10. 67 ~ 74 ~ 81 ~ 88 ~ 95

11. Wendy’s pig had a litter of piglets. The five-number summary of the piglets'

weights in pounds is given below.
2.1 ~ 2.4 ~ 2.6 ~ 2.9 ~ 3.0
a. Fifty percent of the piglets weighed less than or equal to ___ pounds.
b. ___% of the piglets weighed 2.4 pounds or more.
c. The middle 50% of the piglets weighed between ___ and ___ pounds.

12. A pair of dice were rolled 15 times and the sums were tallied in the table below.
sum

2

3

Frequency

|

||

4

5

6

7

8

9

10

|

||

|||

|||

|

|

11

12
|

a. List the outcomes of the fifteen rolls.
b. What is the five-number summary of the data?
c. What is the IQR of the data?
d. What percent of the sums were between the first and third quartile (Q1 and Q3)?
use the given information to complete each ordered data set.

13. ___, 4, 7, 9, 10, ___, ___

Five-number-summary = 2 ~ 4 ~ 9 ~ 11 ~ 15

14. ___, ___, 10, 11, 14, ___, ___, 15, 17
Mode = 15

Q1 = 9

Range = 11

15. ___, 14, 18, 20, 23, 23, ___, 30
Range = 16

IQR = 10

16. 68, 74, ___, 81, 82, 82, ___, 95, ___
Q1 = 75

Range = 31

Mean = 83

Lesson 12 ~ Five - Number Summaries Of Data
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review
17. Michael went fishing with his dad the last six weekends. He caught the
following number of fish.
Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

1

0

2

9

0

1

a. Find the mean, median and mode of the data.
b. Are there any outliers? Explain.
c. Which measure of center best represents how many fish Michael can
expect to catch when he goes fishing? Explain.
Which measure of center (mean, median or mode) best represents each data set? explain.

18. the price of gas at ten gas stations

19. the ages of all people in a classroom, including

20. the weight of fifteen cats at the

21. the first three digits of students’ telephone numbers

veterinary clinic

the teacher

22. The Career Counseling department at Mayfield High School collected data about what occupational fields
their students want to go into. The following pictograph shows the results.
social services

= 10 students

Business
health services
Computers
engineering

a. How many students want to go into Computers?
b. How many more students are interested in Business than Health Services?
c. How many times more students are interested in Social Services than Engineering?
d. What is the range of the most popular field to the least popular field?
e. How many students were included in this data?
f. Mayfield HS has 1,200 students. About how many would be interested in the Health Services field
based on the results of this survey?
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t ic -t Ac -t oe ~ m e A s u r e s

of

c e n t e r P oe m

Create three quatrain poems to help you remember the difference between
the mean, median and mode. Write one quatrain for each measure of center.
Quatrain
A quatrain is a poem consisting of four lines
of verse with a specific rhyming scheme.
Examples of quatrain rhyming schemes:
1. abab 2. abba -- envelope rhyme 3. aabb

An example of a quatrain in rhyming scheme 3.
The five-number summary tells the data’s spread.
When it is found there’s little more to be said.
Minimum, maximum, quartiles and median too,
can help separate what is false from true.

t ic -t Ac -t oe ~ n e w s t u de n t B ro c h u r e
A new student has just joined the class. Make a brochure showing them how
to find the five-number summary of a data set. Be sure to include data sets
with an even and odd number of values.
Include some practice problems that the new student could try on their own at the end
of the brochure. Include the solutions for the practice problems so that they can check
their work.

Lesson 12 ~ Five - Number Summaries Of Data
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FinDing Outliers

Lesson 13

You have seen how a very large or very small number in a data set can affect the mean of that data set. For

example, look at some data from the Los Angeles Lakers’ 2006-2007 team. Notice how Kobe Bryant’s point
total affected the mean of the data.
Player

Kwame
Brown

Andrew
Bynum

Maurice
Evans

Luke
Walton

Lamar
Odom

Smush
Parker

Kobe
Bryant

Points
scored

345

637

638

684

890

907

2430

Mean = 933

Median = 684

Source: NBA.com

Mean without Kobe = 683.5

Outliers can greatly affect the mean of a data set. It is helpful to be able to identify them. Outliers were defined
in Lesson 10 as values that vary greatly from most of the other values in a data set. This definition can cause
disagreement about what qualifies as an outlier.
For example, a class did a survey on how many different TV shows each student
watched on a weekly basis. The class put the results in order. Number of TV
shows watched weekly: 1, 5, 5, 5, 5, 6, 7, 7, 7, 8, 9
Ian and Annika discussed whether there were any outliers in the data.
Ian: “I think the number 1 is an outlier because it’s quite a bit lower
than the other numbers.”
Annika: “I disagree. One is only four smaller than 5. The other
numbers go all the way to 9. I don’t think 1 is all that
diﬀerent from the others.”
What do you think? Both students make a good argument. Statisticians have numerous ways to determine
whether a number is an outlier or not. One common method for determining outliers is the IQR Method.
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example 1

use the IQr Method to settle Ian and Annika’s dispute about outliers in the
“number of tV shows Watched” data set.
1, 5, 5, 5, 5, 6, 7, 7, 7, 8, 9

solution

Find the five number summary
of the data set.

1, 5, 5, 5, 5, 6, 7, 7, 7, 8, 9
min

Q1

median

Q3

max

The five-number summary for the data set is 1 ~ 5 ~ 6 ~ 7 ~ 9.
Find the IQR of the data.

IQR = Q3 − Q1 → IQR = 7 − 5 = 2

Multiply 1.5 by the IQR.

1.5 ∙ 2 = 3

Find Q3 + (1.5 ∙ IQR).

7 + 3 = 10

There are no numbers greater than the upper boundary, 10, in the data set.
Find Q1 − (1.5 ∙ IQR).

5−3=2

Since 1 is below the lower boundary, 2, it is an outlier. Ian was correct.

example 2

A data set has a Q1 value of 12 and a Q3 value of 19. What are the upper and lower
boundaries for outliers?

solution

Find the interquartile range (IQR)
by subtracting Q1 from Q3.

IQR = Q3 – Q1 = 19 – 12 = 7

Find 1.5 ∙ IQR.

1.5 ∙ 7 = 10.5

Find the upper boundary.

Q3 + 10.5 = 19 + 10.5 = 29.5

Find the lower boundary.

Q1 – 10.5 = 12 – 10.5 = 1.5

Any number in the data set higher than 29.5 or lower than 1.5 is considered an outlier.
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exercises
use the given Q1 and Q3 values to determine the upper and lower boundaries for outliers.

1. Q1 = 22 and Q3 = 28

2. Q1 = 5 and Q3 = 10

3. Q1 = 69 and Q3 = 78

4. Q1 = 5.5 and Q3 = 8

5. How are the outliers of a number set determined when the five-number summary for the number set is
provided?

6. The following table shows miles per gallon (city driving) of the top 10 fuel-efficient vehicles of 2007,

according to the U.S. Environmental Protection Agency. Follow the steps to determine if any of the cars
is an outlier.
type of Car

MPg

type of Car

MPg

Toyota Prius

60

Honda Fit

33

Honda Civic Hybrid

49

Ford Escape Hybrid AWD

32

Toyota Camry Hybrid

40

Kia Rio

32

Ford Escape Hybrid FWD

36

Hyundai Accent

32

Toyota Yaris

34

Toyota Corolla

32

a. Find the five-number summary of the table.
b. What is the IQR of the data set?
c. Find 1.5 ∙ IQR.
d. Find the upper boundary for outliers by adding the answer from part c to the
3rd quartile (Q3).
e. Find the lower boundary for outliers by subtracting the answer from part c from the
1st quartile (Q1).
f. Are any of the cars in the top 10 list considered outliers? If so, which cars?
use the IQr Method to determine if each set of data has any outliers. If so, state the outliers. If there are
none, state ‘no outliers.’

7. 3, 7, 7, 10, 10, 11, 16

8. 16, 21, 21, 21, 22, 22, 24, 28

9. Wesley mowed lawns for a summer job. The list shows the number of lawns he mowed
each week for nine weeks during the summer. During his busiest week he mowed
16 lawns. Is that number an outlier? Use the IQR Method to support the answer.
number of Lawns mowed: 3, 7, 16, 6, 6, 10, 8, 9, 8
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10. Dick Fosbury, an Oregonian, revolutionized the art of the high jump when he introduced the “Fosbury Flop”
and won the gold medal in the 1968 Olympics. Use the table below to answer the questions.
Year
height (inches)

1920
76.25

1924
78

1928
1932
1936
76.375 77.625 79.9375

1948
78

1952
80.32

1956
83.25

1960
85

1964
85.75

1968
88.25

Source: www.infoplease.com

a. Round each of the heights in the table to the nearest tenth of an inch.
b. Find the five-number summary of the rounded heights.
c. Use the answer from part b to find the IQR of the data set.
d. Was Fosbury’s jump in 1968 an outlier? Explain the answer.
e. Stefan Holm won the high jump in 2004 with a leap of approximately 92.9 inches. If his jump is
included, is it an outlier?

11. In 2006, Zach Randolph led the Portland Trail Blazers in scoring with 23.6 points per game. Use the list
of points per game for all players to determine if Zach’s average was an outlier.
Points Per Game

2.0

3.5

3.8

3.9

4.8

6.5

7.0

8.4

8.9

9.0

12.0

16.8

23.6

Source: NBA.com

review
use each partial data set and the statistic(s) provided to find the missing data piece.

12. 34, 25, 36, 23, 30, ___

13. 9, 12, 5, 20, 21, 12, ___

Median = 32 Range = 15

Mean = 14

14. Ali’s teacher gave her the following statistics about five test scores. She remembered that her highest test
score was a 99. Determine her five test scores.
Mean = 87 Median = 88 Mode = 88 Range = 28
a. What was Ali’s lowest test score? Explain how you know.
b. Which score did Ali receive most often on her tests?
c. On how many tests did Ali score above 88? On how many tests did she
score below 88?
d. What was the sum of Ali’s test scores?
e. What were Ali’s five test scores?

15. Suky collected data about his classmates’ favorite types of music. She put the data into the following table.
Copy the table and convert the amounts into percents. Make a pie chart and label the categories with the
percents.
rock

Classical

rap

Country

r&B

Pop

total

11

3

5

7

8

6

40

16. Dave’s car, which averages 19.5 miles per gallon, was almost out of gas. He stopped at a gas station which

charged $3.68 per gallon for gas.
a. How many miles can he drive on 8 gallons of gas?
b. Dave bought $20 worth of gasoline. How many gallons did he buy? Round to the nearest hundredth.
c. How far could he drive with $20 worth of gas?
d. Dave still has 80 miles to drive. How many dollars worth of gas will he need to buy?

Lesson 13 ~ Finding Outliers
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t ic -t Ac -t oe ~ g r i d g A m e
Create a grid game that other students can use to review the statistics
in this Block. On a large sheet of white paper, create a 12 inch by 12 inch grid
that is divided into squares that are 3 inches on each side. Create a data set and
a statistical measure from the data set. Write the data set on an inside edge of a
small square. Write the statistical measure on the adjacent square as seen below.
Continue creating data sets. Put the corresponding
statistical measures on the adjacent square. Continue
until all inside edges have either a data set or the
statistical measure. Keep your data sets to 9 numbers
or less and put the numbers in order. Be sure to use a
variety of statistical measures (mean, median, mode,
five-number summary, range, IQR). If you would like,
you may create distracters on the outside edges of the
grid that do not have corresponding data sets or statistics.

1, 2, 3, 3, 7, 9, 10
Range = 9

Once your grid game is completed, make a second copy
of the game. Cut the pieces of one copy apart and ask
a friend to try to put the puzzle back together. Make
sure there is only one correct way to put the puzzle back
together. Turn in the master copy (not cut apart) to your
teacher.

t ic -t Ac -t oe ~ t h e s t or y

of

d AtA l A n d

Write a children’s story about characters in the town of DataLand. The
characters in your story should include “Mean”, “Median”, “Mode” and
“Outlier”. The plot of your story is up to you, but the characters’ names should fit
their statistical meaning (i.e. median could be in the middle of a dispute between
other characters).
Make your story into a small book complete with pictures and a cover page.

76

Lesson 13 ~ Finding Outliers

review

BLoCK 2

vocabulary
first quartile (Q1)
five-number summary
IQr method
interquartile range (IQr)

mean
measures of center
median
mode

outlier
range
statistics
third quartile (Q3)

Lesson 6 ~ Measures of Center
Find the three measures of center for each set of data. round to the nearest hundredth, as needed.

1. 12, 14, 14, 24, 26

2. −3, −3, 2, 2, 10, 10, 25

3. 83, 93, 81, 81, 95, 93

4. 17, 30, 31, 24, 25, 32

5. The high temperatures for a week in July are shown below. Find the mean,
median and mode temperatures for this time period.
day

Mon

Tue

Wed

Thu

Fri

Sat

Sun

temp (F°)

88°

98°

73°

90°

78°

83°

86°

6. Five people bought different amounts of bulk almonds at the grocery store. The
weights of their purchases (in pounds) are shown below.
13 , _
7 , ___
9
1 , __
1, _
_
2 16 4 8 16

a. Convert fractions so they have a common denominator.
b. Find the mean weight of the almonds purchased.

Block 2 ~ Review
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Lesson 7 ~ Using the Mean to Find Data
use the mean of each data set to find the missing number.

7. 21, 18, 22, 28, 24, 15, 22, ___

8. 82, 88, 79, 92, 95, 86, ___

Mean = 22

Mean = 85

9. April averaged 88% on her five tests this semester. What percent does she need to get on her sixth test to
raise her average to at least 90%?

Find the range of each set of data.

10. 39, 45, 47, 52, 55

11. 38, 32, 32, 28, 37, 31

use the range and the mean to determine the missing numbers in each ordered data set.

12. 2, 4, 8, ___, 17, 17, 21, ___
Mean = 13

13. ___, 9.2, ___, 11.4, 12.7, 15

Range = 21

Mean = 10.15

Range = 12.4

Lesson 8 ~ Completing Data Sets
use each partial data set and the statistic(s) provided to find the missing data piece.

14. 11, 17, 14, 7, ___

Median = 14 Range = 16

15. 26, 30, 19, 12, 32, ___

16. 30, 30, 28, 41, 28, ___

Median = 25

Mean = 31.5

17. Esther and her friend Aaron played a game guessing each other’s data sets given certain clues. Esther told

Aaron that her data set has five numbers. She also gave him the information below. State Esther’s data set.
Median = 16 Maximum = 22
Mean = 15.6 Mode = 10

18. Aaron told Esther that his data set has six numbers. He also gave her the following statistics. Give the data
set that fits Aaron’s description.
Modes = 20, 32

Minimum = 18

Mean = 27

Lesson 9 ~ Effects of Changing Data
Find the mean and median for each original data set. Find the new mean and median after the indicated
change is made.

19. Original: 24, 25, 27, 30, 34

Change: Subtract 6 from each number.

20. Original: 48, 49, 41, 62, 57, 49

Change: Add 5 to each number.

21. Describe the change in the mean and median in exercises 19 and 20.
78

Block 2 ~ Review

Find the mean and the median for each original data set. Find the new mean and median after the
indicated change is made.

22. Original: 4, 9, 14, 16, 18, 20

Change: Remove the minimum and maximum.

23. Original: 34, 50, 30, 32, 39

Change: Remove the minimum and maximum.

24. Which measure of center (the mean or the median) is not affected by the changes in exercises 22 and 23.
25. Sinead took eight tests in her math class this term. Her teacher drops the highest and lowest test scores of
the term. Will dropping these scores affect the mean or the median of her test scores the most? Explain.

26. Groups in Ms. Jackson’s class had the following scores on a 25-point partner quiz. Ms. Jackson added two
points to each group’s score to improve their grades. Which of the three measures of center would be
affected the most? Explain.

Quiz scores
22, 17, 12, 16, 23, 21,
22, 19, 21, 20, 18

Lesson 10 ~ Effects of Outliers on Data
Find the mean and the median for each original data set. Then give the new mean and median after the
indicated change is made. round to the nearest hundredth, if needed.

27. Original: 83, 86, 88, 95, 98

Change: Include the number 52 in
the data set.

28. Original: 48, 56, 56, 60, 64, 72

Change: Include the number 96 in
the data set.

29. When an outlier is added to a data set, is the mean or the median typically affected more? Explain.
30. Pointer Middle School had a summer reading contest. So far,

three males and six females have turned in the number of
books they read over the summer.
Males: 18, 19, 29
Females: 17, 19, 21, 24, 25, 26
a. Find the mean of each data set.
b. One boy and one girl each read 45 books. Include the
number 45 in each data set. Find the new means.
c. Which data set’s mean changed the most when the
outlier was included?
d. Is a smaller or larger data set affected more by including
an outlier?

31. Camille and Andrew are servers at a local restaurant. Camille worked 20 hours this week. She earned an
average of $9 per hour, including tips. Andrew worked only 5 hours this week. He also averaged $9 per
hour. They each get a big tip their next hour working. Both make $25 for that hour. Who now has the
larger mean pay per hour? Explain.
Block 2 ~ Review
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32. The heights of several players on the basketball team are shown below.
Height in inches: 65, 67, 76, 62, 65, 67, 66
a. Find the mean, median and mode of the data.
b. Does there appear to be any outliers? Explain.
c. Which measure of center best represents this data?

Which measure of center would best describe each data set? explain.

33. 2, 15, 15, 17, 18, 19, 21, 22, 24, 26

34. temperatures in Bend, OR during the

35. On a recent assignment, 19 students

36. the number of runs given up by a pitcher

first week of June last summer

received 100%, two students received
90%, and one student received 0%.

in his last 15 games

37. Students in Mrs. Phillan’s and Mr. Thropic’s classes are doing a canned food
drive. The lists below show the number of cans each student in class have
contributed.

mrs. PhillAn’s clAss
28, 71, 60, 48, 37, 85, 111, 45, 70, 48, 55, 38, 72, 44

mr. throPic’s clAss
30, 22, 0, 36, 35, 240, 12, 10, 270, 45, 62, 28, 5, 17
a. What is the mean number of cans contributed by students in each class?
b. What is misleading about the means in each class?
c. Which class do you think has done a better job of contributing to the canned food drive? Explain.
Lesson 12 ~ Five-Number Summaries of Data
Find the five-number summary of each data set.

38. 22, 29, 30, 32, 36, 36, 40

39. 4, 10, 12, 17, 19, 20, 28, 30

40. 19, 6, 4, 20, 9, 25, 11, 15, 16

41. 52, 79, 98, 100, 88, 71, 80, 88, 92, 79

given the five-number summaries, find the interquartile range (IQr) for each data set.

42. 69 ~ 78 ~ 84 ~ 92 ~ 100
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43. 20 ~ 23.5 ~ 30 ~ 32 ~ 35

44. For any given data set, what percent of the data is:

a. Above the 3rd quartile (Q3)?
b. Between the 1st quartile (Q1) and the 3rd quartile?
c. Below the median?

45. Use the given information to complete the following ordered data set.

2, __, 8, __, 12, 15, 17, __
Range = 17 IQR = 10.5 Mean = 10.5

Lesson 13 ~ Finding Outliers

46. The IQR Method is used to determine outliers. Explain how to use this method to determine if data
values are outliers.

use the given Q1 and Q3 values to determine the upper and lower boundaries for outliers.

47. Q1 = 8 and Q3 = 10

48. Q1 = 22 and Q3 = 31

49. Brandon records how much candy he gets every year at the Fall Festival. The list below shows the amount
of candy he received for each of the last nine years.
Number of pieces of candy: 80, 43, 100, 116, 119, 112, 105, 105, 92
a. Find the five-number summary of the data.
b. What is the IQR of the data set?
c. Find 1.5 ∙ IQR.
d. Find the upper boundary for outliers by adding your answer from
part c to the 3rd quartile (Q3).
e. Find the lower boundary for outliers by subtracting the answer from
part c from the 1st quartile (Q1).
f. Were there any years that Brandon’s amount of candy was considered
an outlier? If so, which number was an outlier?

use the IQr Method to determine if each set of data has any outliers. If so, state the outliers. If there are
none, state “no outliers”.

50. 1, 5, 5, 5, 6, 7, 9, 9

51. 11, 19, 6, 9, 16, 38, 15
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CAreer
FoCus

k Athy
informAtion technology sPeciAlist
PrineVille, oregon

I am an information technology specialist. I manage computer systems for a
big agency. I make sure that all of the computers in our office work properly. Part of my job is to make
sure our computer system can access the Internet and connect with other agencies around the state.
Being in charge of a computer system requires many different skills. Many of the skills require math.
I maintain the budget. Computer parts can be very expensive, so my budget goes into the hundreds
of thousands of dollars. Math is important for tracking the monies coming in and going out of the
department. I also need to plan and prepare for unexpected needs. Part of my job requires keeping track
of software for 195 computers. I am accountable for each. Math helps me to make sure we are not using
too many or too few programs.
I have degrees in both business and computer science. I actually dropped out of high school when I
was younger to help take care of my father. Later I decided to go back to school to get a GED and go to
college. An extra two years of training in computer science after high school is a must for becoming an
information technology specialist.
The salary of an information technology specialist can range from $30,000 - $80,000 per year. Pay is
often based on experience and expertise.
I love my job. No two days are the same with computers. Something is always happening. The challenge
of working with computers is something I love. The best part is troubleshooting and figuring out the
solutions to problems as they come up. If I cannot fix a problem with a computer, I research until I find
the information needed to get it working again.
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