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Correlation Causation.

Sleeping with one's shoes on As ice cream sales increase,
s strongly correlated with fhe rafe of drowning deaths
waking up with a headache Increases sharply

Therefore, sleeping with Therefore, ice cream
one's shoes on causes consumpfion causes
headaches. drowning
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Determine the mean, median, mode, and range of the data set without the outlier.

MEASURES OF CENTRAL TENDENCY

Determine the mean, median, mode, and range of the data set with the outlier.
Describe the effect the outlier has on the mean, median, mode, and range.

a) Circle the outlier in each problem below.
b)
c)
d)
1. 3,2,6,4,3,5,16
Without | With
Qutlier | Qutlier
Mean
Median
Mode
Range
Effect:
3. 432, 38, 45, 68, 40, 39, 39, 41,
Without | With
QOutlier | Outlier
Mean
Median
Mode
Range
Effect:
3. 4,2,8,5,6,20,7,9,
Without | With
Qutlier | Outlier
Mean
Median
Mode
Range
Effect:

2. 20,17,19, 22,18,17,5
Without | With
Outlier | Outlier
Mean
Median
Mode
Range
Effect:
3. 12, 24,12, 15,9, 11, 10, 13
Without | With
Qutlier | Qutlier
Mean
Median
Mode
Range
Effect:
6. 105, 98, 101, 100, 99, 89, 40, 98
Without | With
QOutlier | Outlier
Mean
Median
Mode
Range
Effect:
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Histograms

Histograms

A histogram is a bar graph
that shows the frequency of
data values in intervals of the

same size.

The height of a bar represents
the frequency of the values in
the interval.

10-1% 20-29 30-39
Mumber of CDs

1.) The histograms show four different types of distributions.

Skew Distribution Mormal Distribution Bimodal Distribution Flat Distribution

a. Describe a real-life example of each distribution.

b. Describe the mean, median, and mode of each distribution.

c. In which distributions are the mean and median about equal? Explain your reasoning.

d. How did each type of distribution get its name?

2.) Work with a partner. Conduct two experiments. Make a frequency table and a histogram for each experiment.
Compare and contrast the results of the two experiments.

a. toss one die 30 times. Histogram

Frequency Table

13



b. toss two dice 30 times. Histogram

12
1
10

b b B LN =] 0D

Frequency Table

3. What are the important components of a histogram?

4. How do histograms show the differences in distributions of data?

5. Describe an experiment that you can conduct to collect data. Predict the type of data distribution the results will
create.

14



Interpreting Histograms

1)

This histogram groups recent visitors to a library by their ages. From _ - o
which age group were there the most visitors? q;"ges of Library Visitors
25—_
=
i ﬁ—l_’_\
- 1 T 1 T
0 10 20 30 40 50 60 70 80
—_— Years
2. : : :
The histogram shows the lengths of flight delays at several airports. How _ o
many flichts were delayed? Flight Delays
.
(X
g
T
[N
3) The table shows the prices for ten different magazines. Make a histogram of the data.

Magazine Prices in Dollars
199 5325 325 475 395 350 295 3325 495 373

Which histogram shows the data?

(A, = B, =4
Magazine Prices Magarine Prices

= b3 a3
= 3 Gl s 1

1 2 3 - 3 6 1 P 3 - 3 6
Deollarz Dellars
O o . @
) Magazine Prices ) Magarine Prices

= [l Ead b
= [l el b 1

010 110 210 3.10 410 510 010 1.10 210 3.10 410 510
Dollars Diollars
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4)

The table shows the number of cars in a parking lot at 6 PM. each dav for two weeks. Make a histogram

of the data.
Cars in a Parking Lot

histogram shows the results of the survey. One bar in the histogram
stands out. What might it tell you about the drives?

What does the bar that stands out tell vou about the drives?

()24 The number of people that do not drive to work

(B, The number of people with a long drive to work

(C. The number of people with a moderate drive to work
(0. The munber of people with a short drive to work

16

0

5 10 15 20 25 30 35 40
Miiles

Sunday Monday Tuesday Wednesday Thwrsdav Friday Saturday
6 19 29 27 19 3 21
28 13 31 i3 16 23 26
Which histogram shows the data? K
O X @] a
Cars in a Parking Lot Cars in a Parking Lot
g, c g, c
g i g 1
[ =
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 i
Mumber of Cars Number of Cars £
] X oo %X
Cars i a Parking Lot Cars inn a Parking Lot
g 1 g1
[ [
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 -
Number of Cars Number of Cars L
5) A group of farmers recorded the number of bushels of 100 Harvested Wheat
wheat per acre they harvested. What do clusters of 30 —
two side-by-side bars tell vou? 2 %3:
¥
g a0
o 30
i
- 1 _! 1
20 30 40 50 80 70 20 S0
Bushel per acre
6.) A survey asked 310 people how far they drive to work. The Driving Distances !




7)

8.

Writing The histogram shows how much time 220 people spend

reading each month. One bar in the histogram stands out. What might
it tell vou about these times? Use pencil and paper. What could vou
say about the reading times if that particular bar were not there?

FEeading Times

1004
B0+
20
704
60+
504
a0

30+

20+
104

Frequency

—

m-

Hours

What does the bar that stands out tell you about the reading times?

(4. The number of people that read for a moderate time

(B, The number of people that do not read

(C. The number of people that read for a short time

(0. The number of people that read for a long time

Reasoning The table shows how many times each of ten students walked a dog last month. Make a
histogram of the data. Use pencil and graph paper. Think about other histograms for this data that use
increasingly wider intervals. Describe how the shapes of the histograms change.

Dog Walks by Students
1 6 42 4 32 16 24

28

Which histogram shows the data?

(A, o
Dog Walks by Students

ueney

Freq
R LY N |

0 10 20 30 40 50
MNumber of Walks
(C %
Dog Walks by Students

Fraquency
= AL T

(=)

3 10 15 20 25

MNumber of Walks

9] %
Diog Walks by Students

uency

Freq
B e L ¥ N |

0 10 20 30 40 50
Mumber of Walks
(0. X
Dog Walks by Students

Frequency
B b ¥ N |

[=1]

5 1M 15 20 25

Mumber of Walks
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9.) Error Analysis Priya's teacher writes the numbers 1, 7,12, 13, 18, i
29313439 49 52_and 53 on the board. The teacher asks the class _— Numbers on Board
to make a histogram of the data with interval width 10. Priva makes 2
the incorrect histogram of the data as shown. What is a correct ﬂ?—; =]
histogram of the data? What is Priva's error? o *
0 10 30 40 50 &0
Mumbers
Which histogram shows the data? B
O, % OE. «
R Mumbers on Board R Mumbers on Board
e e
= -‘1EI 20 EIEI -‘-IEI EIEI EIEI ?IEI' Ch 0 10 EIEI EIEI -‘-IEI EIEI EIEI'
MNumbers Numbers =
] o9 0. o
. MNumbers on Board . Mumbers on Board
04 ' 4
g g
2 I & I —| |—|
E :- _!_!_ 1 Ll E :- T T T Ll
0 10 20 30 40 S0 &0 10 20 30 40 50 &0 7O
MNumbers Numbers E
10.) Multiple Representations The table shows the test scores for 14 Test Scores
' students on a math test. Make a histogram of the data using an interval 91 81 88 69 18 71 63
width of 20. Use pencil and graph paper. Make at least two more 74 79 32 59 97 89 92

histograms of the data using different interval widths. Explain which
histogram best represents the data.

Which histogram shows the data with interval width 207
(C)A. @ (]
Test Scores

Test Scores

m

s s
ﬁ 4 ﬁ A
s e .
o= I I l o= T T T T =
0 20 40 &0 30 100 0 20 40 &0 30 100
Points Points
(C = OD o
Test Scores Test Scores
e e
§ 4] § 4]
T 2] g 2
o = 3 o - ] 3
0 20 40 &0 B0 100 0 20 40 &0 B0 100
Points Points
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Box and Whisker Plot (Box Plot)

Box-and-Whisker Plot

A box-and-whisker plot displays a data set along a number line
using medians. Quartiles divide the data set into four equal parts.
The median (second quartile) divides the data set into two halves.
The median of the lower half is the first quartile. The median of the
upper half is the third quartile.

first quartile, median ‘third quartile
y i /

whisker /" whisker
L ] + »

least o » greatest
value value

Step 1: Order the data. Find the median and the quartiles. (Find the quartiles by finding the median of the
lower half of the data and the top half of the data)

Step 2: Draw a number line that includes the least (minimum) and greatest value (maximum). Graph points
above the number line for the least value, greatest value, median, first quartile, and third quartile.

Step 3: Draw a box using the quartiles. Draw a line through the median. Draw whiskers from the box to the
least and greatest values. Add the numbers to the number line!

Creating:
1.) A basketball player scores 14, 16, 20, 5, 22, 30, 16, and 28 points during a tournament. Make a box-and-whisker plot
for the points scored by the player.

2.) Elevation of feet -3, 2,0,2,-3,6,1,-2,0,5, -4, -1. Make a box-and-whisker plot.

19



Interpreting:
1.) Work with a partner. The box-and-whisker plots show the test score distributions of two eighth-grade standardized
tests. The tests were taken by the same group of students. One test was taken in the fall and the other was taken in the

spring.

50 63 12 82 100

— ¢ L) o

32 50 60 71 100
P N e e I A Y
B B Y
0 10 20 30 40 50 60 70 80 90 100 110

a. Compare and contrast the test results.

b. Decide which box-and-whisker plot represents the results of which test. How did you make your decision?

2.) The box-and-whisker plots show the monthly car sales for a year for two sales representatives.

Sales RepA &=——+% & »—»

SalesRep B -—+ +
|
I

T
0 4

Ly Cars

T T T T T T T = sold
a8 12 16 20 24 28

a. Compare and contrast the sales of the two representatives.

Find the error:
1.) Describe and correct the error in making a box-and-whisker plot for the data.

X 5,9,4,6,7,% 4,7.8,3,5,8

20



Dot Plots

Create a dot plot using the following information:

This data set gives pulse rates, in beats per minute, for a group of 30 students.

68607668 6480727692 685672686084725688768068808464807264687672

» To make a dot plot of the pulse rates, first draw a number line with the minimum value at the left end.

Select a scale and label equal intervals until you reach the maximum value.

» For each value in the data set, put a dot above that value on the number line. When a value occurs

more than once, stack the dots. Be sure to label the axis so that it is clear what the data are.

N/

4
\

1.) What is the range?

2.) What are the mean, mode, and median?

3.) Why would a person use a dot plot to show data rather than some other method? What are the benefits

to creating a dot plot?

21



Create a dot plot using the following information:

You have been given a number of pennies. You will need to create a dot plot to represent the year of
production for each penny. Then answer the questions that follow.

/N
N/

1.) Circle the mode.
2.) Box the mean.
3.) Draw a line at the median.

4.) Identify the outliers.

5.) What conclusions about the U.S. Mint can you make based on the information provided?

22



Interpreting Dot Plots

23

1)
A teacher asked 20 students how many books they read last Books Read Last Summer %
summer. The dot plot displays the data. .
sif .
What is the greatest number of books a student read? e s e e w L
o T T T T T T T T T T =
o012 4 587 8 910
Number of Books
The greatest number is E books.
2) A teacher asked 20 students how many books they read Books Read Last Summer %
last summer. The dot plot displays the data. .
L]
How many of these students read exactly 0 books? -
: : : L] L ] " L] L ]
— T T 1 T T
01 2 3 4 5 8 7
MNumber of Books
Of these students, |:| read exactly 0 books last summer.

3) A scientist measured the temperature at which Boiling Point of Water (°F)
water boils. The table shows the results for 10 211.5 211.6 211.7 211.5 211.8
measurements.

2118 211.7 2118 2117 2118
Make a dot plot of the data.
Which dot plot represents the data?
Oa Boiling Point of Water % (OB Boiling Point of Water o
E L ] -
L] L L ] L ]
- E - - L] L] L L ] L ]
2115 2116 2117 2118 2119 2115 2116 2117 2118 2118
Temperature (Deprees Fahrenheit) Temperature (Degrees Fahrenheit)
OcC Boiling Point of Water % oo Boiling Point of Water %
. L] L]
: : ™ L ] L ] "
[ ] [ ] [ ] - L] L] L L ] L ]
121|1.E 21|1.E 21|1.? 21|1.5 E1I1.Er ‘E1|1.E 21|1.E 21|1.? 21|1.S 21|1.§'
Temperature (Degress Fahrenheit) Temperaturs (Degrees Fahrenheit)




Researchers recorded the number of times lab rats Maze Completions
completed a maze in 30 minutes. The table shows the 15 12 15 12
data for 12 rats. 13 11 10 13

11 14 12 13

Make a dot plot of the data.

Which dot plot represents the data?

Q4. Maze Completions X ] Mare Completions %
. ] ®
H * = = .
- . - : - : L] L] L] L] L] ]
< T T T T T U * T T T T T U
mw 11 12 13 14 15 mw 11 12 13 14 15
Number of Completions MNumber of Completions
QOc Maze Completions X 0. Mare Completions %
L ] L]
-
. a .
- ™ L] L] L]
. . " » . . . " M . .
= T T T T T T = - T T T T T T b
1w 11 12 13 14 15 1w 11 12 13 14 15
Number of Completions MNumber of Completions
A doctor asked 15 people how many hours they spend Hours Exercising per Week &
exercising each week. The dot plot displays the data. .
" & @
. . e 0w
What do any clusters and gaps in the dot plot tell vou about _ - = .= .
. " o T T T T T T T T T T =
the exercise habits of these people? 0123 4567309
MNumber of Hours
Most of the people exercise |7 || hours per week.
A doctor asked 15 people how many hours they spend Hours Exercising per Week &
exercising each week. The dot plot displays the data. .
8 @
. . 8 @
What do any stray values tell yvou about the exercise habits _ =" s . .
- T T T T T T T T T T =
of some of these people? D123 45673 9
Number of Hours

Choose the correct answer below.

(4. Two people exercise more than some, but less than others.
(B, Two people exercise less than the others.
(JC. Two people exercise more than the others.

()0, Only one person exercises for 4 hours.

24



7.) A doctor asked 15 people how many hours they spend Hours Exercising per Week =
exercising each week. The dot plot displays the data.

What do any stray values tell you about the exercise habits .
of some of these people? 0

=889
L= ]
: |

- seew
E FENTY]

Choose the correct answer below.

(4. Two people exercise more than some, but less than others.
(B, Two people exercise less than the others.
(. Two people exercise more than the others.

(0. Only one person exercises for 4 hours.

8.) Writing Use pencil and paper. Copy the dot plot. Describe Times Needed %X

the pattern in the dot plot. Then write about a situation that
this data could represent. Be sure to explain why your
situation has this pattern.

A

Y

=1 ]
—~{.
A&
ol
o —| W
Tt eew
h—{sess e
LTI
co—| eees e
o —{ .

(=]
=]
[

Time in H

Most of the times are |7 || hours.

Reasoning A machine is designed to place 40 items in [tems per Package %
each package. A manager opened 20 packages and
counted the number of items in each. The dot plot displays

the data.

How many of the 20 packages did not contain 40 items?
How many items would vou expect to find in a package? .

Use pencil and paper. What should the manager conclude? 28 a9 41
Explain vour reasoning. Number of Items

I
L=

fu ]
oy W

Of the 20 packages opened. D did not contain 40 items.

10.) Error Analysis The dot plot shows the scores for 15 Quiz Scores
students on a S-point quiz. The teacher stated that 5 of the
students passed the quiz. One student incorrectly claimed
that the lowest passing score for this quiz was 1 point.

=ER I 11]
L ]

i @

w— e

- B
- #ee

Score
What was the correct lowest passing score for this quiz? What was the student's error?

The lowest passing score was D point(s).

25



Scatter Plots

Directions: Use the information in each table to create a scatter plot. Then, draw in a line that would
represent your data the best. Then find an equation (in slope-intercept form), for your line of best fit.

2
1.
Air Temp Wind Chill
(°F) Temp (°F)
35 16
30
25
20 -5
5 -25
-31
Slope:
Y-Intercept:
Equation:
2. -
Math Science
Scores Scores
76 82
89 94
71 84
91 89
94 94
84 84
84 89
Slope:
Y-Intercept:
Equation:

26



Year Sales
(billions)

1980 86
1985 126
1990 166
1995 231
1996 245
1997 261
1998 279

Slope:

Y-Intercept:

Equation:

4. Make your own data.

Slope:
Y-Intercept:

Equation:



70
&0
50
40
30

20—

10

Varnable x is the number of students trained on new projects, and vanable y is the
number of calls to the other institute. You suspect that more training reduces the
number of calls. Does this follow positive correlation or negative correlation?

The table lists the population of a town from the year 1970 to 2003. Sketch a
scatter plot of the data.

Year

1970

1980 1990 2000 2001 | 2002 | 2003

Population
(in thousands)

50

35 45 30 60 65 70

Draw the line of best fit.

What type of correlation does this graph show?

Calculate the slope of the line through points (25, 2001) and (60, 2003).

Write the equation of the line.

Predict the population based in year 2003.

1 23456 7

Use graph shown for question 8-10

8. What type of correlation does this graph
show?
9. Predict the distance travelled at time = 4

10. Predict the distance travelled at time = 2

28



Correlation Coefficient

Describe the direction and strength of the association between life expectancy and number of televisions per thousand
people in these countries.

I.) Is this association linear?

Based on this scatterplot, guess the value of the correlation
coefficient between life expectancy and televisions per .

thousand people in these countries.

a0 o

ol o

Life Expectancy

50 o

40

Would you say the value of the correlation coefficient is fairly

high, even though the association between the variables is not linear?

300

T T T T
400 500 GO0 700
TVs per Thousand People

T
800 900

Does the fairly high value of the correlation coefficient provide evidence of a cause-and-effect relationship between
number of televisions and life expectancy? Explain.

In class A, do most of the exam scores follow a linear

pattern? Are there any exceptions?

In class B, are most of the exam scores scattered
haphazardly with no apparent pattern? Are there any

exceptions?

90

A

6l - .

Exam #2 (Class A)

50

Find the correlation coefficient between exam 1 score and

exam 2 score for each of these classes.
I.) What do you notice about the correlation

coefficients?

Bl o

70—

Exam #2 (Class B)

]

I T I I
J0 a0 90 100
Exam #1 (Class A)

29
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T T T T T
50 L] 70

Exam #1 {Class B)



a. Describe what the scatterplot reveals about the relationship
between exam scores in class C.

b. Find the correlation coefficient between exam scores in class
C. Is its value higher than you expected? Explain what this
example reveals about correlation.

1.

From the information given,

Correlation

a. Determine if the correlation is positive, negative

or none.

b. Is there causation? Why or why not?2

2. A history teacher asked her students how many
hours of sleep they had the night before a test.
The data above shows the number of hours the
student slept and their score on the exam. The

graph is a scatter plot from the given data.

a. Determine if the correlation is positive,

negative, or none.

Test Grade

b. Is there causation? Would this information
affect your behavior the night before a teste

30

Exam #2 (Class C)

100

&l —

50

40 |

16.5
16.0
155
15.0
145
14.0
13.5

Global Average Temperature, °C

13.0

T T T T T
40 50 &0 70 80
Exam #1 (Class C)

Global Average Temperature vs. Number of Pirates

2000
1980 ®

1940
L]

1920
1880 &

1860 . d
1820
® L

35000 45000 20000 15000 5000 400 17
Number of Pirates (Approximate)

History Grades In Relation To Hours Slept

a0

0

70
60

a0

40
30

20

10

a

a

1

2 3 4 5 g 7 g 9
Hourz Slept The Hight Before Test

90




3. The following chart shows violent crime rates compared to high school graduation for all fifty
states.

a. Determine if the correlation is positive, s 5
negative, or none. I - ;

b. Is this anillustration of cause and effect, or are g - s ® R m
these two variables simply correlated? W ERE N

200

100
50 55 60 65 70 75 80 85 920

High School Graduation (%)

Causation

For the given situations below,

a. Is the association positive, negative or none?
b. Is the causation statement is true or false?

4. a.) When you are on a diet, the less calories you eat daily vs. the more weight you lose.
b.) Causation statement: Therefore, eating less calories makes you lose weight.

5. a.) The more ice cream consumed on a beach vs. the increased number of people who go in the
water.
b.) Causation statement: Therefore, eating more ice cream on the beach makes people go in

the water.

6. a.) The more people in a family vs. the increased number of cars the family owns.
b.) Causation Statement: Therefore, the more people there are in a family determines how many

cars a family owns.

7. a.) The average speed cars travel from Philadelphia to New York on the turnpike vs. the average
amount of times it takes.
b.) Causation Statement: Therefore, the speed cars travel from Philadelphia to New York

determines the time it takes to go between them.
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Graphing Square Root FunctionS

1) y==2x+1 2) y=-2x
Pl L4
¥ ¥
3) y=2vx+2-3 4) y=3x
)#}' 4_14
. o
k] ¥
5) y=vx-1 6) y=x +3
L 14 3
¥ ¥
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7) y=x +2

42

L

Y EE [
3
9) y=vx+6
N
d
“FTE[S [ h";
- |
1) y=+x
-T’"
4
EEENENE >

35

8) y=~vx-3

JJ‘

A

. )

Y

w Y
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Graphing Cube Root GraphsS

1) y=2x +3 2) y=-3x-3
dr Ay
Y R i R P
R’ R’
3) y=-24x-2 4) y=~lx -1
2 4
EIEAENE: i R ENE 4,
R’ R’
5) y=-3x+2 6) y=x
bkl 3
EIEIENES J:;. EIEIENES J:;.
Y Y
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T) y=-3

3
x=2

JJ'

—P1

4

=Y

A

=Y

A

Y
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