Lesson 1: Distributions and Their Shapes

Create a Histogram to Represent a Distribution
The hours worked for 20 employees are listed balow:
5,5,8,10,12,12,15, 20,20, 20,22, 24,25, 30, 30, 31, 35, 39, 40, 41

1. Create a histogram of the hours.

Fraquency

4

20 30 40 50

Hours Worked

Understand and Answer Questions about the Data

2. Wouldyou describe your graph as symmetrical or skewed?
Explain your choice.

The groph is symmetrical. Most people work betwees 20.and
30 hours, and there are roughly equal numbers.of peopie
who waork more or less than that amcunt,
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fneed to group the data into\

intervals. The hours range
from 5 te 41 hours. 1think |
will use 10 hour intervals with
the first interval bejing 0 hours
upto but not including 10
hours. Then, | need to count
the number of data paints in
each interval to.create the

Symmetrical graphs have the \
most frequent data points in the

- middie of the distribution.

Skewed graphs have the most
frequent data points on the left

or right erjld of the distribution, /
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3. ldentify the typical hours worked by the employees of this business.
f need to identify the interval

Most employees work petween 2.0 and 30 hours. with the most entries.

Then | need to think about the real world.
What businesses typically employ most
people between 20 and 30 hours per week?

4. What type of business might employ people that work these types of hours? Use the histogram to justify
your answer. . ,

. This is a smail business with most people working fess thun 40 hours o week, Perhaps it is o restourant ‘
or a coffee shop that employs part-time employees like colfege students.

Create a Histogram to Represent a Distribution and Answer Questions about the Data

Another company employs 50 people. The hours each employee works are listed below:

8,8,8,16,16,16,16,16,16,16,16,24,24,24, 24,24,24,24,24, 24, 24,24, 24,40, 40,40, 40, 40, 40,
40,40, 40,40, 40, 40,40, 40, 40,40, 40, 40, 40, 40, 40, 40, 44, 44, 44,48, 48

5. Create a histogram of the hours,

"

il These hours range from
8 to 48, so | can use the
201 same intervals as
Frequency before, but there are a

lot more employees, so
I will need to make the
scale on the vertical axis
go at least to 26
because it looks like
about half of the data
points are 40 hours or

Qore.

151

0 10 20 30
Hours Worked

6. Would you describe your graph as symmetrical or skewed? Explainyour choice,

The graph is skewed left. Most of the empgloyees of this business wark 40 or more hours per week.
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7. ldentify the typical hours worked by employees of this business.

Just over half of the employees work 40 or more hours per week.

| need to think of a type of business where most \
people would work a typical 40 hour work week.
When comparing the histograms, | need to think . : }
about what Is the same and what is different. F
Since | used the same hours intervals, it is easier :
to compare the distribution of the two data sets.

8. Whattype of business Enight'emptoy people who work these fypes of hours? Use the histogram to justify
your answer.

This is a larger business whiere more workers oppearto work o typico! 40 hour work week. Perhaps this
is g small monufacturing company, an insurance ggency, or o small bank where employees keep full- f
time, regular hours. F;

Compare Two Distributions and Their Graphs
9. How would you describe the differences in the two histograims?

The major differences are in the center and distribution of the duta. One is symmetric with the hours
distributed evenly around the center of the duta, and the other is skewed with most employeas working
4% or more hours per week. Eoch hours interval had an entry for the first comtpany buttio one ot the
second company worked from 30 up to 40 hours per week. The second set of dute wos o much farger
set, so the frequencies in each interval are larger since both graphs use the same hours intervals.

Lesson 1: Distributions and Their Shapes - 3

£ 2015 Great Minds ewreka-math.otg
AL |-MHWH-L:3.0-092815




ALZEBRA |

Lesson 2: Describing the Center of a Distribution

Create a Dot Plot to Represent a Distribution

The hours worked for 20 employees are listed below:

2,5,8,10,12,12, 15,20, 20,20,22,24, 25, 30,30, 31,35, 35,40, 40

1. Create a dot plot of the hours worked by the 20 employees,

r/! need to make a number lina that includes the highest and ﬁ\
fowest values in the data sel. | need to scale the number fine so}
can easily piot the data values, so I'will scale it by 5’s. Repeated
data get stackad on top of one anothe
that worked 20 hours, 1 need 3 dots a

r. Since there are 3 people
t20. I need to label the

gragh.
[
L] -] & @ -] L]
R e e R . S Y f — T
4] 10 15. 20 25 30 35 40 45
Hours Worked

Add the values in the data set, and divide this
‘ sum by the number of values, Since there
Caiculate the Mean and Median of a Data Set

were 20 employees, | need to divide the sum

2. What is the mean of this data set? total of hours by 20,

5+5-§—8+IG+12+12+15+20+2{}+20+22+2‘4«+25

+30+30431+ 35435440+ 40

20
=21.95 :

The mean hours worked s 21.95,
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To find the median, the data set needs to be in order from
least to greatest, Then, | need to find the milddle number.
Since there are 20 entries, the median will be the mean of
the 10" and 11™ value of the ordered data set.

3. Whatis the median of the data set?
Since there is an even number of elements in this dato set, 1 must find the meon of the two middie
numbers, 20 ond 22,

20+ 22
5 -

21

Thz median is 21 hours.

4. Which numerical summary, the mean or median, is most appropriate for this data set?

Since the distribution is fairly symmetrical, either the mean or the mediun would be gppropricte. Since
the mean is slightiy higherthan the median, the distithution is skewed slightly to the Ieft.

Comparing Distributions
Another company employs 53 people. The hours each employee works are listed below:

8,8.8,16,16,16,16,16,16,16,16,20, 24,24, 24,24, 24,24, 24, 24, 24,24, 24,24, 32, 32,40, 40, 40, 40, 40,
40, 40,40, 40, 40,40, 40, 40, 40, 40,40, 40,40, 40,40, 40, 40, 44, 44, 44,48, 48

5. Create a dot plot of the hours worked by employees of this company.

/ineed to make a number line that
includes all the values In the data set,
Since each entry is a muitiple of 4, T will
scale the humber line by 4’s. | need to
leave engugh room to stack the dots
sihce there were 22 employees that
\Worked 40 hours.
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| need to decide whether to use the mean or the median. This distribution is skewed ta
the left, so the median would be a better choice. This data set is already listed in order

from least to greatest, so | do not need to worry about rewriting it in numerical order to
find the median. Out of 53 elements, the middle one is the 27™.

6. How many hours per week is typical for employees of this company? Explain how yeu determined your
answer.

Since this distribution is skewed to the left, the median is o beiter choice to describe the center of the
dato set. The medion hours is 40,

7. Why would it be difficult to report a typical number of hours if we combined the hours employees
worked at both companies?

The distribution would hove two points thot appedared 10 be the center of the distribution, one around
20 to 24 hours ond another around 40 hours., The fwo tompanies hove very different patterns of
hours worked, so combining the two may not accurately represent the trends ot either company.

B Tesson2: b Describing the Center of a Bistribution
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Lesson 3: Estimating Centers and -Eﬁ‘ié?‘ﬁ?‘ﬁ?ﬁ!ﬁg the Mean as a

Balance Point

Create a Dot Plot to Represent a Distribution and Estimate a Balance Point

In Mr. Moreno's science class, each test is worth the same amount as three lab reports. Dani earned 75%,
83%, and 90% on her tests, and she earned 909, 88%, and 95% on her lab reports.

Here is a number line that can be used to plot Dani's grades in science class.
! P

7 T K T T

80 oc

T T

55 60 70 75

Dani's Scores

1. Onthe number line, create a dot plot of Dani’s science grades. Let one “e” symbol represent one lah
report score.

Since each test is worth 3
lab grades, i need to use 3
dots for each test.

Bee

e
o
-

0.
Ohnwb

70 75 a6 85 100

Dapni's Scores

| already counted the tests
as three labs, so they are
weighted appropriately.

2. To be eligible for the Honors Award, Dani’s weighted average in the class must be 85% or highet. Do you
think Dani will get the award? Explain your answer.

She has the scame number of scores above 85% s she does below 85%. She might be just underneath
that pverpge becguse three of her scores were 753%.

'
Lesson3: Estimating Centers and Interpreting the Mean as & Balanca Point
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3. Piace an X on the number line at a position that you think
indicates the balance point of all the “e” symbols. The X should be located so that

the sums of the distances above

and below the X and each data

value are equal.

-]

]
— e S SH— i
80 85 90 95 100

Danf's Scores

~t
aRes

4. Deiermine the sum of the distances from the X to each “e” to the left, Determine the sum of the

distance from the X to each “e” to the right. Then, explain whether or not you need to adjust your
balance point based on these sums. '

Fhe distence from 8510 75 is 10. To find the distance, i can
subtract the smaller
number from the larger
one or use absolute vajue
85--83 =2 fo get a positive number.

85-75 =10
The distance from 85 to 83 is 2,

The sum of the distances to the feftof 85is3- 10+ 3 - 2 which i equal to 36.

The distance from 88 10 85 iz 3.

|85 —88| =3

The distance from 96 t0 85 is 5. Since there were four 5's, |
ax o5 can multiply each 5 by 4
[85 — 90| = and then add to the other
Fhe distance from 95 to 85 is 10, distances.
85 —95] = 10

The sum of the distances to the right of 85753+ 4- 5+ 10 which is equol fo 33,

The balance point should be slightly lower than 85 since the sum of the distances to the left was.
greater than the sum of the distonces to the right.

The balance point is where the sums are equal. .
| have too large a sum to the left, so the point-
needs to be lower,

k3 Lesson3: Estimating Centers and Interpreting tha Mean as a Balance Point
i
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Calculate 2 Weighted Average and Lompare Means and Balance Points

If some data peints in a distribution are worth more than others, then a weighted average can be used to
describe the center of the distribution. Each data point Is counted according to its weight. In this case, tests
are worth three lab report grades, so we canmultiply each test score by three. When calculating & weighted
average, you need to account for the different “weights” of each score, which is why the example below
divides the total by 12 instedd of 6,

e
%% bl |

5. Based on these test and lab report grades, what is Dani’s weighted average?

3-75)+(3-83)+ (3-90) +88+ 90 + 95
(3-75) + (3-82) (12 ) T2 gas

Each test is worth 3 labs reports,
so multiply those scores by 3,
Then, count a total of 12 grades
when calculating the mean.

FETTTFTETS

6. How does the calculated mean compare with your estirhated balance point.

They are very tlose with the menn sligh Hy below the estimoted bolance point.

i S T E

Lesson 3: Estimating. Centers.and Interpreting the Mean as a Balance Point q
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Lesson 4: Summarizing Deviations from the Mean

Calculate Deviations from the Mean
The vertical jumyp in inches of 26 players in an NBA draft is given in the table below. {Data set from Core
Math Tools, www.nctm. org) 7

I¥’s quicker to write the

32[33[33]34[36]36]37]3737|38]38]38]38 sum using multiplication
38 /38|38 (383838393939 |39]40]41 |43 when values are

repeated.

1. Calculate the mean vertical jurnp for these players in the NBA draft.

32+2-334+34+2:36+3-37+10-384+4-39+40 44143 37 5
= 37.
26

2. Calculate the deviations from the mean for these vertical jumps, and write your answers in the table
below.

33 34 36 36 37 37 37 38 38 38 38

38 38 38 38 39 39 39 39 40 41 43

Lo
ot
n
421

6516505 |05 L5 ;1515 | L5} 25

3. Write an expression for the deviation from the mean for a jump height of 32 inches.

32—-37.5
We don't use abseolute value for deviation

from the mean, so the deviations will be
either positive, negative, or zero depending
on whether the value is above, below, or at
the mean.
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Compare the Variability of Two Distributions Considering Deviations from the- Mean

The vertical jumps of the quarterbacks and the centers from a recent NFL combine are shown on the dot plots
below.

~

. ee { Ineed to look at how far away
- — R ﬁ_y__n_ﬂ_?_n_n_,_a__.._..%a___n_i_______r__ o
22 54 76 28 30 39 34 36 38 each data point would be from

. the n. Since the
Quarterback Vertical Jump Height (Inches) dis,{:;iiidﬁ sizr o fai iy

symmetrical, the mean will be
near the middle, /)

e o
——f BB B & » -
22 24 26 28 30 32 34 3 38

Center Vertical Jump Height (Inches)

4. Based on the data, which position, quarterback or center, has the greatest deviation from the mean?

The quarterback position hos the gregter deviation from the mean becouse the jump heights range
Jrom 25 to nearly 36 Inches, For the centers, the juinp heights range frem around 23 to 29 inches.

Estimate Mean and Deviation from the Mean Given a Hi's’tograni
The vertical jumps of the wide receivers frorn a recent NFL combine are shown on the histogram below.
18 1

16 1

141

12

Frequency

4 6 B 0 12 14 15 16 20 22 24 26 28 30 32 24 36 38 40 42 44 48

[

Wide Receiver Vertical Jump Height (Inches)

i

i
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How many wide receivers jumped around 34 inches? in a histogram, the height of

Twelve wide receivers jumped oround 34 inches. the bar represents the number
of values in each interval,

How many wide receivers participated in the combine in total?

The height of the first bar is 3, which represents 3 players In that interval. The suny of the frequencies
ineachintervalis3 4+ 5 + 12 + 16 + 2 which is equal to 38. There were 38 receivers in the combine,

Suppose the three players represented by the bar centered at 26 inches each jumped exactly 26 inches -
and the players in the next bar each jumped exactly 30+inches, and so on. If you were to add up all the
jump heights, what result would you get?

3:26+5-30+12-344 16 38+ 242 = 1328 { can multiply the middie
value in each bar by the
frequency and add.

What is the mean jump height for the wide receivers?
1328
38
The meon jump height is cpproximately 34.9 inches.

=~ 34.9

What is a typical deviation from the mean for this data set? Explain your reasoning.

A typical deviation frem the mean would be 4 to 6 inches, Each bar represents a 4-inch interval of
fumps. Most jumps are within 4 inches of the mean, but a few are autside of that ronge, so the typical
geviation from the mecn should be o little bit grevier thon 4 inches,

I need to think about how far each value of the data
set would be from 34.9 inches. Based on the bar
heights {frequency), | can see that almost all the
heights were within 4 to 6 inches of the mean.

e TP o R BT T Y T —

Lessond; Surmarizing Daviations from the Mean.
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Lesson 5: Measuring Variability for Symmetrical Distributions

Calculate the Standard Deviation of a Data Set

1. Ten of the members of a high school boys’ baskethall team were asked how many hours they studied ina
typical week. Their responses {in hours) are shown in the table below.

12 9 5 13 10 14 11 11 12

0.2 |-2.8! -58 | 1.2 {—1.8} 2.2 | -0.8|~-0.8] 0.2

0,64 | 7.84 | 33.64 | 1,44 | 3.24 | 4.84 | 0.64 | 0.64 | .04

Find the swm of the data
values, and divide by the.
total number of players,
whichis 10,

a. Calculate the mean study time for data set.

29+12+9+6+13+1‘3+14~+11+11+12_1
16 o

b. Calculate the deviations from the mean, and write your answers in the second row of the table.

First entry: 20 ~11.8=382 I need to subtract the mean from

Szeondentry: 12 —11.8=0.2 -each value in the data set.

Thirdentry: 9= 11.8=-2.8

Continue these culculations; the remaining volues ore in the second row of the tusle phove.

¢. Square the deviations from the mean, and write themin the third row of the table.

Firstentry: 8.22=8.2-8.2 = 67.24 Squaring a number means to multiply that

Second entry: 0.22 = 0.2-0,2 = 6,04 | number by tself.

Continue these colculations; the remuining values ore in the thivd row of the toble above.

d. Find the sum of the square deviations. A The sum means to add all of the numbers. ]

67.24 +0.04+7.84+33.64+144+3.24+484+0.64+0.64+0.04=1196

EUREKA
MATH .
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. \ ] - . ?
e.  What is the value of n for this data set? n stands for the number of

Divide the sum of the squared deviations by n — 1. values in the data set. We divide
n =10 by one less than that number.
1196 _ 1328
9 _ «
The nearest hundredth means two places
f.  Take the square root of your answer to part (e]. after the decimal. Use the “~" symbol
Round your answer to the nearest hundredth. when rounding. [ will need to use a

calculator to compute the square root.

13,28 = 3.65

2. Find the standard deviation of the following data set: 3,5,10, 23, 23, 30, 34, 40.

Find the mepmn.
Meon — 3+§+1(}+€23+§3+30+34:+4ﬁ =21
Find the deviations from the mean. ‘\
3 21‘ — 48 1 can follow the steps below to find
TeRT standard deviation:
5-21=-16 2 Find the mean.
1021 = -11 ®  Find the ceviations from the
23—-21=12 mean.
23 .21 =12 = Square the deviations.
®  Sum the squares of the deviations.
30-21=9 -
‘ 2 Dividebyn—1.
34— 21=13 = Take the square root. /
440 -21 =18

Sun the square of the devigtions.
(—18)% 4 (182 4 (—11)% + 2% + 223 92 4+ 137 3 19?2 = 1320

The sum of the squares is divided by n ~ 1. o
Standard deviation Is greater

1320 ~ 188 57 when a data set has more
variability, It Is a measure of the
The stundard deviation is the sguare root of the namber, spread of the data.

VY188 57 = 13.73

3. Which data set, the one from Exercise 1 or the one from Exercise 2, has the greatest spread {variability)?

The one from Exercise 2 because it had the lorger stondard deviation.

14 lesson5: Measuring Variability for Symmetrical Distributions 5@ REKA
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Lesson 6: Interpreting Standard Deviation

Calcutate the Mean and Standard Deviation Using a TI-83 or Ti-84 Calculator

tnstructions may vary based on the type of calculator or software used. The instructions below are based on
a Texas Instruments T-83 or TI-84 calcutatar using data stored in L1.

1. Fromthe homie screen, press STAT, ENTER to access the stat editor,
L1 Lz Lz 1

After pressing STAT and ENTER, |
see this.screen, and | can start
typing the:data values in the L1
column.

et e i

L1{in=

2. Ifthere are already numbers in L1, clear the data from L1 by meving the curser to “L1” and pressing
CLEAR, ENTER.

3. Move the cursor to the first enfry of L1, type the first data value, and press ENTER. Continue entering the
remaining data values to L1 in‘the same way,

L1 L& L: 1
i:{; B S This is what the data set
5 {20,12;9,6} would took

like after | enter it in L1,

LiE =

4. Press 2ND, QUIT to return to the home screen. : ) . .
This step is optional.

5. Press STAT, select CALC, select 1-Var Stats; and press ENTER.
) [}

e L

at. \\f .
} = This step assumes 1 have already
b entered data specifically into L1.

. Eumm Lesson &: Interpreting Standard Deviation
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6. The screen should now show summary statistics for your data set. The mean is the % value, and the
standard deviation for a sample is the s, value.

1

LThisisthe mean. ? =
T

i

5

-
£t || b

=JLI

Lt
[11]
H
[}]

j This is the standard

- deviation we use fora
Fragd sample.

63954 N\

_i

If data is stored in another list, it will need to be referred to after selecting 1-Var Stats in Step 5. For example,
if data was entered in L2:

] P
» ):rv,-._]-

[ Tion T 2

[ R 1

o 53

Li LE L3 2 [L-Var Stats T:E | I-Var Staiz i
...... 20 ——— ¥=11.BEE8E06487
iz Z2X=TH
2 ExE=2938
13 mov=d, FEESSREEE
ox=d, 246134937
L =5
Lai7y = g

Press STAT, select CALC, select 1-Var Stats, and then refer to L2, This s done by pressing 2ND, L2 (i.e., “2ND”
and then the “2” key). The screen will display 1-Var Stats L2. Then, press ENTER.

Caicu!ating the Standard Deviation Given a Box Plot

A random sample of 35 ninth graders reported they spent the following number of hours each week on the
following activities as shown in the dot plots below. '

. ] L]
e @ L] & & L]
¢ & ® e 9 ® & -] L]
®_A_® 8.0 3 B R F Y ] 2 R B A B - &
0 5 40 18 20 26

Computer Usa Hours

When the typical deviation from the mean is greater,
the standard deviation wili be farger. '

° @

® e g e

e €« @ e e )

® ® & 5 9 @ ® ®

L] S ] -1 e - W - S -} -] ? 2 ] ’ ? 5 -
3 10 25

Qutdeor Hours

Each dot is a data value. There are four peopie who had
15 hours of outdoor activities.
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- 10 15 20 25
Homework Hours \

When more of the data values are closer to the
mean, the standard deviation will be smaller.

Feteaeon
ieooaon
g &
ey

A AKX ]

1. Which of the three attivities has the smallest standard deviation? Which had the fargest? Justify your
answer,

Hamework has the smaliest stendard deviation because the times are clustered around the mearn
{center) of the data, Either Computer Use or Quidoor Activities will have the fargest standord deviation
becouse the times gte more spreod out from the mepn {center) of the doia,

2. Estimate the mean and standard deviation of computer use hours.

The data is pretty evenly distributed, so the mean will be necr the center. The mean is approximeatety

11, The standard deviation is a measure of typical deviation from the mean, which gppeurs to be
ground 6 o¢ 77,

3. Usea calculator to defermine the mean and standard deviation of each variable, and record the
information in the table below. Round answersto the nearest hundredth.

First, | need to enfer
each data set into a lst
on the calculator,

| Mean 4. 14 16.86 iii1
Star-a_ a-:rd 2 39 6.0
Deviation

On the calculator,
X is the mean,

\ . ‘ For data entered in

another list, | need
Then, I need to press STAT, CALC, ’

_ _ for dat to type that list
1-Var Stats, and ENTER for data name after 1-Var
stored in L1.

Stats before pressing

o

and s Is the
standard
deviation,

Eua g Lessori &; Interprating Standard Deviation
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Lesson 7: Measuring Variability for Skewed Distributions

(Interguartile Range)

The dot plot displays the number of hours a sample of 48 ninth graders spend playing video games during one

week,
-]
4 &
® H 0 @
2 e 0 a8
. P e & & o a &
@ v e & o8 w8 ® 20 8 @
M@Mﬁ—ﬁ%
0 3 & 9 12 18 18 21 24

Hours Spent Playing Video Games

1. Identify the data set shown in the dot plat as skewed to the left of skewed to the right.

The dota setis skewed right because it spreods out lenger on the right side.

2. Construct a box plot of the data from the given dot plot.

There are 48 values, so draw

Draw a vertical {ine lines to mark off the middle
in the box to _ ; 24 entries. That forms the
represent the ; ; box in a box plot.

median at 7. :

Draw lines from the edges
of the box to the maximum
and minimum values.

82015 Great Minds eureka-math.org
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The final box plot should look like this.

Hours Spent Playihg Video Games

Calculate the Five-Number Summary for a Data Set and the Interquartile Range
3. What is the five-number summary for the data set?
g [

g,1, 2,'?, 3,6,646,7,7,9,12,20,22

Minimum Velue: \
There are 14 data values. '
Once the setisin order, |

Median: 6 need to cut the data set'into
Upper Quartile or Q3: 9 ' guarters. The middle is.

‘ between the 7" and 8
values, and the guartiles are
the 4™ and 11" values.

p

Lower Quartifeor Q1: 3

Maximum Velue: 22

The interquartile range {IQR) is the difference
between the third and first quartiles.

4. What is the interquartile range?

The lower quortile is 3. The apper quartile Is ©. The difference is 9 — 3 = 6. The interquartiie range is
6.

o 1

Eg mﬁ Lesson 7 Measuring Variability for Skewed Distributions {Bitérguartile Range) 19
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Construct a Box Plot for a Data Set Using the Five-Number Summary

5. Construct a box plot of the data set from Problem 3.

The data ranges from 0 to 22,501 wiﬂ‘ make the number line g0
slightly above and slightly balow these numbers,

The lower quartite is 3, and the upper quartile is 9. These valyes
mark the sides of the box, Then, draw a line at the median, 6,

Finally, extend a horizontal line from the sides of the box to the
minimum value 0 and the maximum value 22.

N

6. Identify any outliers in the data set from Problem 3,

The interquartile range is 6, Next, muitiply this number b v 1.5,
1.5-6=9

Any dota value that is more than 9 oway from the upper or lower quartile is considered en outlier.
Thus, both 20 and 22 gre outliers inthis dota setsincg S F 9 = 18.

1

20 Lesson7; Measuring Variability for Skewed Distributions {Interquartile Ranga) Eyﬁsﬁﬁ )
AATH

H

B 2015 Great Minds Qurea-math,org
AlG !‘MZ-HWH-LB.O-'OQ.ZOJ.S




Lesson 8 Comparing Distributions

Construct a Possible Dot Plot from a Box Plot

The box plot displays the number of hours a random sample.of 24 ninth graders at a high school spent doing
homework during one week.

A box plot gives the values
of the five-number
summary. The ends of the
lines are the minimum and
maximum values.

The edges of the bax are the upper and lower
quartiles, and the line inside the box is the madian.

T ¥ T T T ¥

0 2 4 6 8 10 12 14 16 48 20

Ninth Grade Hours of Homework

1. Constructa possible dot plot of the sample of 24 ninth graders.
a. What is the five-number summary for this data set?
fdinimuena valie: 2
Lower Quortile {G1): 4
Medign: 6 .
Upper Quartie (Q3): 7

Mrgdimupen Value: 15

b. How many data values are located between the upper and lower quartiles?

Hulf of the data set lies betwieen the upper and lower quartiles. There must ke 12 dote velues,

c. How many.data values will be below the lower quartile, and how many will be above the upper
quartile?

There must be 6 volues below the lower quartile and 6 volues obove the upprer quariile,

E@REKA Lesson 8: Comparing Distributions ] 2
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1. Llistyo ible data set below.
d IStyour possible set below The median must be 6. |

need to have the minimum
value, 2, and the maximum

2,2,2,3,3,8,5,55,6,6,6,6,6,6,7,7.7, 7,8912,12,15
' value, 15, in my data set.

e. Create a dot plot using the sample you created.

Mt

S

wE ¥ X NN ¥
2e0
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"A-—i

o
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&
%‘ T ﬁ_l T 1

12 14 16 18 20

@

Ninth Grade Hours of Homewc:rk

This is not the only possible data
set that could be represented by
the given box plot.

My possible data set needs
tohave Q1 = 3 and Q3 = 9.

Construct a Box Plot from a Dot Plot 4

The dot plot below shows the hours of hemework for a randomn sample of 28 juniors from the same high
school during one week.

0 2 4 6 8 10 12 14 16 18 20

Eleventh Grade Hours of Homewark

2. Construct a box plot from this dot plot.
a.  What is the five-number summary for this data set?

Minimum volue: 2 7
The lower quartile is

- between the 7 and

Medion: 8 8" data values. Both
of these values are 6,
so the lower quartile

Lower Quuoriife: 6

Upper Quartite: 11

Maximum Value: 17

. o . isteibutions. .
22 ' lesson3 mparing Distributions . guﬁ g g
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b.

Compare Two Distributions

ALGEBRA |

Create a box plot using the infermation in the five-number summary.

The box plot is superimposed on the dot plot to iHlustrate how to construct the box plot fromra dot

piot, .
/ The vertical line in the box
L represents the median

&
B

1 T

o 2 4 | 10 12 14 16 18 20
Eleventh Grade Hours of Homework

The median describes a typical value for a data.set. The

%\ interquartile range (IQR) describes the Variability of a data set.

3. What is a typical amount of homework for ninth graders and eleventh graders?

The median for nlnth graders is 6 kours ond for efeventh graders it is 8 hours.

3

4. Do the two data sets have a similar Variabiﬁty? Use the infier quartile range to support YOUF answer,

The IQR is the differencs between the upper ond lower guartiles. The ninth grode IQR is 3 hours, and
the eleventh grade 1QR is 5 Bours. The dota sets hove different voriobility. Elevenify groders hove more
variety in the number of hours spent doing homework than ninth grodersdp becuuse they hove the
graoter IGR. ‘

5. Why might eleventh graders typicaily spend more time on homework than ninth graders?

Perhaps they are toking more challenging courses or have more goodemic courses that require
homework.

6. "Why night the hours that eleventh graders spend on homework have more vartability than the hours
spent by ninth graders?

Mast nivith graders could be taking simitor classes.. By the time you are in eleventh grode, you hove
more options for courses or career paths such 6s advenced plocement, vocationsd, or reguins Courses, so
homewaork hours could vary more.

)
Lesson 3: Lomparing Distributions 23
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Lesson 9; Summarizing Bivariate Categorical Data

Survey Design

A random sample of 50 ninth graders were surveyed regarding their favorite type of music. Twenty-nine of
the students in the sample were females.

Some of the numbers here
are represented with symbols
and some with words,

" Eight students fiked country, and 6 of those were females.
" FEight students fiked rock, and 5 of those were males.
*  Only 4 females and no males liked pop music.

®  Tenfemales and 6 fales liked rap/hip hap.

®  Five students liked techno/electronica, and 2 of those were females

™

There are two types of
data in the bulleted
list: gender and types
of music. So my
questions need to ask

about that. )
How could you best randomly survey ninth graders

at your high school about their favorite type of music? I need to think of a way that
deesn’t bias the results but

provides a fairly easy way to
get answers to my guestions, )

*  Four femates and 5 males preferred other types of music,

1. What questions might have been asked to gather this information?

What is your gender? What is your favorite type of music?

Answers will vary, Sampie response: Randomiy select five
siudents from each ninth grode English class since off ninth
graders take an English class.

2. Would the results of a random survey of ninth gra&ersraf‘y‘nﬂnﬁr High séhooi be fepresentative of all ninth
graders in the United States? Explain your reasoning.

No because this would not gccount Sor differences in geographic Iocations.

This answer shoutd be no but student reasons will vary. Reasons should
point out differences due to demographics and geographic location not
necessarily representing the total U.S. population of ninth graders.

24 Lesson g: Siummarizing Bivarfate Categorical Dara E@RE%
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Summarize Bivariate Categorical Data in a Two-Way Frequency Table

3. Complete atwo-way frequency table using the survey results from the 50 ninth graders,

The values of the favorite type of

music categorical variable are Since there were 29 females out of
the different types of music in 50 total, _t.here must: be.21 malels.
the top row including the other The entry in-the lower right cell is

value. always the total number surveyed.

if6outofthe 8 The marginal frequencies in The marginal
people that liked the bottom row and right- frequencias should
country were girls, most colimn are the total always add up tothe
then the other two number of responses for total surveyed.
have to be boys. The each value of the categorical : s
6 and 2 are called variable,

' e

@n‘t frequencies. j

4. Do you thinkthere is a difference in the responses of males and females? Explain your answer.

Answars will vary.

Making comparisons of the joint
frequencies is tricky because the numbers
of males and females are not equal.

LessonQ: Summarizing Bivariate Categorical Data
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Lesson 10: Summarizing Bivariate Categorical Data with Relative

Frequencies

Construct a Relative Frequency Table and Interpret the Results

Consider the two-way frequency table for a random sam
favorite type of music.

ple of 50 ninth graders surveyed regarding their

Three
places after
the decimal
point

2 = {}, G414}
56

3
‘S—DZO.BGO

5

0
39 . 4.000

&0

| need to divide
each count by the
total surveyed and
write my answer as
a decimal.

[ This means that 12% of the people \

surveyed were boys that liked rap. It
doesn’t mean that 12% of boys liked rap.
To convert a decimal to a percent, | need to
think of it using hundredths.

120

120 = e =
0120 = 14755

26 Lesson 10t
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2. Whatis'th

ﬁive frequency of students whose favorite music is rap/hip hop?

The réfative freque&ﬁﬁé: 0:320 or 32%. This I§ the relative frequency for the cell thot corresponds to
the total number of students whose favorite music was rap/bip hop.

'f-’ma!es whose favorite music is rap/hip hop?

' '? 12%. This is the relative frequency for the cefl thirt correspends to
the total number ofmaies whose fwsnte music was rap/hip hop,

otthe
salected at If the survey values are very

' different from the population,
then the survey might not be
random.

Why might someone question
students who-completed the sirvéy we
random? Explain your answer:

You would expect to see equai numbers of mafes
and femuales. Nearly 60% of ?hasesuweyed were
females. v

If another student was selected at random from thié‘” g
school, do you think their favorite type of music would / Survey results can be used
to make predictions about a

be pop? Explain your answer,
population.

WMo, locking ot the relative freguencias in the fast row, _
we can see tHot onfy 8% of students reported gop s
their favorite type of music.

Egg REK ﬂ Lesson 10: Summdrizing Bivariate Categorical Data with Relative Freguencies . 27
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Lesson 11: Conditional Relative Frequencies and Association

Construct a Row Conditional Relative Frequency Table and Interpret the Results

-way frequency table for a random sample of 50 ninth graders surveyed regarding their

Consider the two
favorite type of music.

10
2 5. 0 6 3 5
8 8 4 16 5 9 50

The word row indicates that | need to divide each
frequency count in a given row by the row total.

1. Construct a row conditional refative frequency table for this data. Give answers to the nearest

thousandth. ‘
The first row totol is 29, The frequency count in the first cell is 6. The row relative Jrequency for
females whose favorite music is country rounded to the nearest thousondth would be

A
75 & 0.207,

The row relative Frequency for males whose faverite music is-couniry would be rriad {. 095,

\

This means that approximately 28.6% of the boys surveyed indicated
that their favorite music was rap/hip hop. It does not mean that
approximately 28.6% of those that liked rap/hip hop were boys,

(AR LR ERS A Te s
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- '2 F i whil 'types offmusm are the row conditional relative frequencies for fernales and males very

for ot ategories. The-most similar was rap/hiv hop, which was the most
popitr tyae ofmus:c For males ond fémuates..

3. if Pedro, a ninth grade male at this school, tormpleted the favorite ‘
type of music survey, what would you predict was his response? ! “?e‘j to think about
which eritries were

He would probobly like either rap/hip hop, rack, or other, greatest in each row.

4. iFAlL aninth grade female at this school, completed the favorite
type of music survey, what would vou predict was her response?

She would most likely Indicute her favorite type of music wos rap/hip hop or maybe country

5. s it fair to say that males and females equally prefer other types of music since ‘they had nearly equa!
frequénicy counts?

No. The row conditions! refative ffeguencies are different.

6. Do you think there is an association between gender and favorite type of music for ninth graders at this
schoal? Explain,

While the survey revealed differences between the genders; the differences weve not that largs, ond
the survey only included 50 students. We cunnot say there is strong evidence for on pssociation.

rrtrey o S MR TS T T T

i
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The word column indicates that | need to divide each -
frequency count in a given cofumn by the column total.

Construct a Column Conditional Reiative Frequency Table and interpret the Results

7. Construct a column conditional relative frequency table for this data. Give answers to the nearest
thousandth.

The first column totalis 8. The frequency tount in the first celfis 6. The column relative frequency for
females whose favorite music is couniry rounded to the negrest thousandth is

&

. . . . v 2
Thne cofumn relative frequency for moles whose Favorite music is couniry would be 5= .256.

S oso | Sonas - vooe o6z | Zooaen | %
g A I 16 Uy 5T 3
2 5 0 6 3 5
— = g - =} —= — 5 ~ =g, P
§=0250 | 5=0625 | —=0000 70975 | g=o600 |2
Y 1000 | 21000 2 1000 16—1'0(}0'\ Srago | o
a A 16" \E" ' g 0

liked rap/hip hop were boys. it does not

This means that 37.5% of those surveyed that :
rnean that 37.5% of boys liked rap/hip hop.

3. If you wanted to know the re]ative frequency of females

surveyed whose favorite music was country, would you o
use a row conditional relative frequency or a column The category’ls- ferf-;aies,, _
conditional relative frequency? and ‘the conditian is country

' _ music. That category is Ina
Fwould use o row conditions! refative Jrequency. Fow. :

8. i you wanted to know the relative frequency of students who :

llked-r?p/hlp ho[? that were males, would you us-E{ arow ‘ The category is rap/hip hop
conditional relative frequency or a column conditional relative :.

; " and the condition is male
req_uency. That category is in a
Fwoudd use o column conditional relotive Fregquancy., column.

30 Lessen 11: Conditional Refative Frequencles and Association
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