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Chapter 4. Statistics (6 Weeks)

Common CoreStandard(s)
1 Recognize a statistical question as one that anticipates variability in the data related to the question ar

accounts for itinthe answelsor exampl e, AHow ol d eamilohq ibautn
are the students in my school ?0 is a statist:i
ages(6.SP.1)

1 Understand that a set of data collected to answer a statistical question has a distribution which can be
describedy its center, spread, and overall shdpfesSP.2)
1 Recognize that a measure of center for a numerical data set summarizes all of its values with a single
number, while a measure of variation describes how its values vary with a single (618Pe3)
1 Display numerical data in plots on a number line, including dot plots, histograms, and box plots.
(6.SP.4)
1 Summarize numerical data sets in relation to their context, such @ $%:5)
a) Reporting the number of observations.
b) Describing the nature of the aliute under investigation, including how it was measured and its
unit of measurements.
c) Giving quantiatve measures of center (median and/or mean) and variability (interquartile range
and/or mean absolute deviation), as well as describing any overalhgatteany striking
deviations from the overall pattern with reference to the context in which the data were gatherec
d) Relating the choice of measures of center and variability to the shape of the data distribution ar
the context in which the data were lgated.

Vocabulary: statistical questiomumerical data, categorical datiata distributionattribute,dot plot,
frequency table, histogram, shape, clustep, gaak, skew, symmetrioutlier, measures of center, mean,
absolute deviatiormedian, modemeasures of variabilitgpread, mean absolute deviation (MAB)|gximum
(max), minimumvalue (min), range, quartiles™ fjuartile (lower quartile), $quartile (upper quartilejhe5-
number summary, interquartile range (IQR)

Chapter Overview:

In this chapter students build on their knowledge and experience in data analysis developed in previous grad
They begin the chapter by det @dhemreamthahdgtistital\juestionsi s a
involve variability in the data colléed to answer them. Investigating statistical questions helps students begin
to develop an understanding of statistical variability. As stigaamtinue to expand their knowledge in data
analysishey begin to characterize data distributions by measfisdsgape, center, and spread. These measures
guide the investigation of data analysis throughout the chapter. Working with counts or measurements, stude
display data with dot plots, histograms, or box pintorder to analyze the shape of the data. TUseyterms

suchas cluster, peak, gap, symmetgkew, and outlier to describe the shab the data in these graphical

displays In 6" grade students develop weléfined numerical measures that describe the center and spread. Th
cente is measured bthe mean, median gometimes mode. The variability spreads measured by the mean
absolute deviation (MAD), range, or interquartile range (IQB)ce students become more familiar with the
components of sipe, ceter, and spread they use thtagetherto summarize and describe distributions, often
comparing two or more data sets. They take into account the context in which the data is presented and ansy
statistical questions.
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Connections to Content

Prior Knowledge In previous grades studentseuseir work with data to build the foundation for statistical
study in 6" grade and beyond and toestgthen and apply their studyarthmetic.As early as indergarten
students begin to classify and sort objects iategories by count. Throughouémentary school they

organize, represent, and interpret categorical data and measurem¢8edafable in the K-3, Categorical
Data;Grades 5, Measurement Data Progressi@abcument) Their work with data is closely related to the
number line and &ctions.They ask and answer questions about the total number of data points within each
category and make comparisons. They display their data on lingdgdeemntially the same thing as dot plots),
picture graphs, and bar graphs and answer questions@dta given in these plots as well. This investigative
process is continued and extended in a more formal statistical appro&bgraué.

Future Knowledg: In Grade 7, students move from concentrating on analysis of data to production of data.
Theyunderstandhat good statistical answers depend on a well developed plan for collecting data. They
investigative random samplingnd in turnconcepts related to probability. Untif'§rade almost all encounters
with data analysis have been with uniesei data (collections of counts with one variable or characteristic). In
8" gradestudents extend their knowledgkshape, center, and spreadte analysis of bivariate data
(collection of counts with 2 variables or characteristics) as related toatbwd with linearfunctions. In high
school gatistics students enhance their understanadf data analysis to give more preceaseswers to deeper
statistical questions. For example, they use standard deviation as a measure of variability that isrbasgd o
of the same principals as the mean absolute deviation.
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MATHEMATICAL PRACTICE STANDARDS

Make sense of
problems and
persevere
in solving

them.

Roman thinks that his school needs to get another vending reactire
school cafeteria because there is always a long line to use the machit
lunch time. The principal has told everyone that they cannot get anotk
vending machine unless they can prove that on average at least 40 c
bars are sold each day. Ramconducts a survey and recorded his resuy
in the histogram below.

Daily Number of Candy Bars Sold from the Vending Machines

Number of Days

O 5024 ' 2529 ' 3034 ' 3539 ' 4044 ' 4549 !

Number of Candy Bars

1
What possible arguments could Roman give to his principal to convin
him that on average at least 40 candy bars are sold from the vending
machine each day?
The examp@ problem given above shows how students must make se
practical problemsand turn them into statistical investigatiod$iey must
make sense of what statistical argents can be made about the data.
They must determine what statistical measures rbighised to support
their arguments and how to go about finding th&hroughout the solving
process students must stop and evalttad@ progress. Once they have
arrived ata desired solution they can look back and evaluate if their
outcome makes sensgan the context in which the data is presented.

Reason
abstractly and
quantitatively .

A family of five goes out to lunch. The numbers below show the cost ¢
each item that a person ordered for lunch. They decide to split the bill
that everyoe pays tB same amount. it is the average cost per perso
for dinner?
$8.25 $8.70 $7.50 $6.95 $9.35

Discuss how to find the mean for any given set of data.

As you discuss how to find the mean for any given set of data studen
abstracting the sw@ing process. They must understand that for any dat
they can sum the data and divide by the number of data values to get
mean. They come to this understandiggdmsoning through thgroblems
andr epeatedly creating fAfair sha

levat DglpNumberé Candy Bars Sold from 6WB4 - 4 & 2014 University of Utah Middle School Math Project in partnership with the
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Construct
viable
arguments and
critique the
reasoning of
others.

The three box plots below represent the test scores for three different
classes. Examine each plot and then discuss the questions that follov

Class A

Class B

Class € )—| |_¢

I I [ I I [ I I I
60 65 70 75 80 85 90 95 100

Test Scores 1
a. What is the same about these Iptots and what is different?

b. Find the IQR for each plot and use them to compare the variab
of each set of class scores.

c. Make an argument for each class that supports the claim that {
class performg the best otthe test.

The study of statisticalnalysis requires studentts construct arguments
that are based off of statistical measures. As students compose thesg
arguments they use stated assumptions, definitions, and previously
established results. In many instances the interpretation and asallysi
statistical information is subjective and well constructed and giabl
arguments can be made for marases. In the example abggsaudents
must make an argumentthatpupr t s t he s u csdestscore
data. They can see that such argureetdgpend on preference atin
interpretationof success for this test.

Model with
mathematics.

Below are theages of 20 people that sing in a choir together.
16, 21, 24, 29, 30, 30, 32, 32, 32, 34, 34, 35, 39, 42, 42, 43, 45, 47, }

a. Descrbe the distribution ohges for people in this choBe sure to
describe shape, center and variability.

b. What is the average age for people in this ¢heiate what kind of
numerical measure you used to answer this question, explain y
choice.

b. Are mostof the people in the choir around the same age? State
what kind of numerical measure you used to answer this quest]
explain your choice.

Modeling with mathematics is a major theme throughout this chapter.
only do students need to know hovinterpret data that is displayed
graphically but they need to be able to construct their own models of
They use dot plots, histograms, and box plots to aeayd draw
conclusions about the distribution of data in a variety of contexts

lev at TeptiScorediBoxPlot@ Pl ot ly Tech 6WB4-5 a2014University of Utah Middle School Math Project in partnership with the
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Attend to
precision.

The table given below shows the tirtteat it takes to download different
movies.
Timetodownload| p o [T @ | X W|pTMPC PO PU
a movie (minutes)
Number of novies 1 3 4 4 2

Carmen made astogram of the data and has made many mistakes. H
at least two of her mistakes, fix them on the histogram and justify why
your reasoning is correctviovie Download Times

4
3

2 I

| - .

o 1-3 - 4-6 - 79 - - -

10-13 1315

Download Time in Minutes

’ 1
f Mopies

When constructing andnalyzing &t di&plays it is very important to p4
attention to the scale as this can greatly affect how the data is viewed
is especially important when studemntterpret the shape of the data or
compare two or more plots. As studesitend to preision in constructing
data displays they will be able to clarify the correspondence that is
occurring amongst that data distribution.

Look for and
make use of
structure.

The most recent test scor es ftler
table.

Mr. Petrovods Tes
79 91 72 89 84 77
71 82 80 76 91 83
80 79 82 81 78 78
82 72 86 81 80 64
83 79 82 84 81 81
92 80 80 87 83 81
a. Make a dot plot of the data. Be sure to label yaumber line and giv¢
it a title.
b. How many studentsar i n Mr . Petrovds sc
c. What score did most students get on the test?
d. Describe any peaks, clusters, or gaps in the data by marking ther
the plot.
e. What is the overall shape of the data? Justify your answer.
f. Mr . Petrov asks,i cihaWh astc oirse tfhoer
distribution of data to answer this question.
Students use structure when analyzing the shape of a data distributio
While identifying peaks, clusters, gaps, skess symmetry, and outliers
students infer more knowledgbout the characteristics of the data. Whi
looking at shape is not numerical structure it is graphical structure an
being able to identify what that structure infers about the data is
imperative in its analysis.

levat Mppi efiDownl oad Ti me ta,
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Use
appropriate
tools
strategically.

The high scores for a popular video game are shown below. Li wants
know what the typical high score for this video game is.
90 78 62 84 92 66 77 6 65 53
79 71 71 59 51 69 21 35 44 52
27 38 35 50 105 71 60 48 57 42
22 68 56 45 41 30 64 63 65 60

Li begins to make dot plot for this data but soaralizes that a dot plot i
not the best graphical display for thiata. Discuss why a dot plot may n
bebest for this data and see if you came up with a better way to
represent the data.

Throughout this chapter students will use graphical displays to interpr
the shapecenter, and spreadf the dataThese graphical displays are
mathematical tooldt is important to choose a graphical diag that best
suits your dataand your desired measurent. In the example abqgike
range of the data and the sample space is laagigt plot may not be as
desirable as a histogram where you can use intervals that summarize
values. At other times box plot might be preferred because this shows
isnap s hoenundbersdmmanhaad aSvisual picture of the
variability within the data distributions. Students must also choose
appropriate numerical measures of cenf@ean, median, modahd
variability (MAD, Range, IQRyhen interpreting data.

Look for and
express

regularity in
repeated
reasoning

What does the shape of the ddistributiontell you about which measure
of center tause to summarize the data?

After students have analyzed these and center of a series of data
distributions they begin to understand through repeated reasoning tha
generally if the shape of the data is fairly symmetrical then the mean i
good measure of center. If the shape of the data is skewed or there a
significant outliers than a good measure of center is the median. Simil
it is through repeatedly analyzing the shape, center, and spread of se
data distributions that they begin to understand how to interpret data,
make meaningful conclusions, amaswer statistical questions.
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4.0 Anchor Problem Electoral College
(lllustrative Mathematics Ta¥k

@ o m

Unlike many elections for public office where a person is elected strictly based on the results of a popular vot
(i.e., the candidte who earns the most votes in the election wins), in the United States, the election for Preside
of the United States is determined by a process called the Electoral College. According to the National
Archives, the process was established in the UiStatks Constitution "as a compromise between election of
the President by a vote in Congress and election of the President by a popular vote of qualified citizens."
(http://wvww.archives.gov/federaegister/electoraicollege/about.htmdccessed September 4, 2012).

Each state receives an allocation of electoral votes in the process, and this allocation is determined by the
number of members in the state's delegation tyBi€ongress. This number is the sum of the number of US
Senators that represent the state (always 2, per the Constitution) and the number of Representatives that th
statehasin the US House of Representatives (a number that is directly related tat&® gbdpulation of

gualified citizens as determined by the US Cendusrefore the larger a state's population of qualified

citizens, the more electoral votes it ha$Note: the District of Columbia (which is not a state) is granted 3
electoral votes ithe process through the 23rd Amendment to the Constitution.

The following table shows the allocation of electoral votes for each state and the District of Columbia for the
2012, 2016, and 2020 presidential electionp(//www.archives.gov/federa¢gister/electoral
college/allocation.htméccessed September 4, 2012).

Electoral Electoral Electoral
State Votes State Votes State Votes
Alabama 9 Kentucky 8 North Dakota 3
Alaska 3 Louisiana 8 Ohio 18
Arizona 11 Maine 4 Oklahoma 7
Arkansas 6 Maryland 10 Oregon 7
California 55 Massachusetts 11 Pennsylvania 20
Colorado 9 Michigan 16 Rhode Island 4
Connecticut 7 Minnesota 10 South Carolina 9
Delaware 3 Mississippi 6 South Dakota 3
District of Columbia 3 Missouri 10 Tennessee 11
Florida 29 Montana 3 Texas 38
Georgia 16 Nebraska 5 Utah 6
Hawaii 4 Nevada 6 Vermont 3
Idaho 4 New Hampshire 4 Virginia 13
Illinois 20 New Jersey 14 Washington 12
Indiana 11 New Mexico 5 West Virginia 5
Iowa 6 New York 29 Wisconsin 10
Kansas 6 North Carolina 15 Wyoming 3
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. Which state has the most electoral votes? How many votes does it have?

Based on the given information, which state has the second highest population of qualified citizens?

Here is a doplot of the distribution.

What is the shape of this distributidimagine that someone you are speaking with is unfamilidr wi
these shape terms. Describe clearly and in the context of this data set what the shape description you
have chosen means in terms of the distribution.

Does the doplot lead you to think that any states are outliers in terms of their nwohblerctoral
votes? Explain your reasoning, and if you do believe that there are outlier values, identify the
corresponding states.

. Whatnumericalmeasurer numbemvould you usdor describing this data se¥¥hy did you choose this
numbef

Determne the value of the median for this data set (electoral votes).
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7. Find the SNumber Summary values for this data set.

8. Make a box plot for this data set. Use the plot and@feto discuss the variability of the data set.
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Section 41. Meaures of Shape

Section Overview:

Students begin this section by learning that a statistical question is a question that anticipates variability in t

data related to the question and accounts for it in its anshvesrghe variabilityof the data that we trip
summarize in statical analysis. In this sectistudentswill focus on inérpreting the shape of the daiagdo

so they interpret and construct dot plots and histograms of the data. They analyze key features of thede grap
displays by looking for clusters, peaks, gaps, and outliers. They also look for whether the data appears to be
skewed or symmetric. They answer questions about the data from the data displays including questions that
relate to the number observationt® hature of the attribute under investigation, and the context in which the

data was gathered.

Concepts and Skills to Master in this Section:
By the end of this section, students should be able to:

1.
2.
3.

4.

Recognize a statistical question as one that aategvariability in the data.

Identify if theset of dataised to answer a statistical quesi®numerical or categorical.

Display numerical datin a dot plotusekey tems to describe its shape, anterpret the distribution of
data.

Display rumerial data in a histogranusekey terms to describe its shape, amtdrpret the distribution
of data.

Summarizea numerical data set in relati to itscontext by reporting on the number of observations,
identifying how the data was measuradd its unitof measurement.
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4.1a Class Activity: What is a Statistical Question?

Jada Marco, BenAudrey, and Beau each gotdferent Lego set for Christmas. They each dump out all of
their pieces onto the floor to get a bettok at what kind of.egos thé& set includesAs they each sothrough
thar Legos they begito think about some questions. Theuestions are listed below.

o

LegoQuestions

1. How many Legos are in each set?

2. How many red Legos are in each set?

3. How mud time is needed for each person to complete the Lego set?

4. How muc h dlegoseitast?c 0 0 s

5. How many Lego pieces have 4 studs (circular bumps on top of the Lego) on them in each set?
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You can use statistics to answer most of these ques8tatssticsis the science of collecting, analyzing, and
interpreting data that answer questions. In order to use statistics to answers questions the question posed mi
be a statistical question.

A stdistical questionis question that generates a variety of answers rather than a single
answer. This means that the data related to the question varies or heariability.

Part 1: Identifywhich of thequestions on the prewis page are statistical questions. For each question explain
why it is or is not a statistical question.

0

Part 2: Add two more statisal questions related to thego ses.

Directions: Given each pair of questions below, circle the questianisha statistical question and then explain
why.

7. 8.
a. How many siblings do you have’f"s,_"i a. How many homes were
A'A sold each day this month?

b. How many siblings does each student ir b. How many homes were

your class have? sold this month?
9. 10.

a. On ascale from fo 10 how a. What model of car is @
much pain do you feel when most popular for ® ©
you get a shot at the parents to drive in your city?
doctoro6s office?

b. On a scale from 1 to 10 how much pain b. What model of car do your parents drive
your classmates feel when they get a sh
at the doctoroés of
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In order to answer statistical questions you must collect data. There are two typesrafrdatagaland
categorical Suppose you were interested in the Star Wars movies, and collected data on how naychatio
of the seven Star Wars movies made. This would be numerical data because each of the seven data values
would be a numerical value. If you collected data on who your favorite character was in each movie this woul
be categorical data. Each of tleven data values would not be a number but a name of a character which you
could think of as a category.
There are two types of datanumerical (sometimes called quantitative) and categocal.
In a numerical data set every value is a number. In a categorical data set every value
non-numerical.

11.1dentify each of the following data sets as categorical (C) or numerical (N).

a. How far can a  grader jump?

b. How many minutes a day doeach person in our class read?

c. What did each person in our class each for lunch?

d How many pencils are in each personbdés desk?
e. What is the favorite football team edchot he t eacher 6s at our schoo
f. How many letters are in each of oast names?

g. Can you roll your tongue?

h. In what zipcode do students in our classeiv

12.For each of the statistical questidredow, determine if the datadstegorical (C) or numerical (Nl.ist
three possible data values for each question.

a. How much do boxes of cereals cost at the grocery store?
b. What is the most popular kind of cereal sold at the grocery store?

c. Which grocery store do people in your neighborhood like to buy cereal at?

d. How many boxes of Cheerios were sold at the storedsmcim the month of January?
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Directions: Discuss why each question given below is or is not a statistical question. Write yes or no. For the
gusstions that are not statisticahange them so that they can be statistical quesiibies. determine if theada
collected to answer each question is categorical (C) or numerical (N).

11.How long does it take you to travel to schog
every day?

12.How many boxes of cookies did each Girl
Scout sell?

13.What is your resting heart radt this
momen?

14.How many jumping jacks can aikdergarten
student do in 30 seconds?

15.Which brand of bubble gum holds its flavor
the longest?

16.What is the typical number of cars that eac
family owns on your street?

17.How manytext messages do you send
yesterday

18.Which videogame damost 6" graders like to
play?

19.How many cars were sold this month?

20.How many days have people in my class b
absent from school so far?

21.How many cars were sold each day this
month?

22.How many petsloeseach of the students in
my classhave?

233.How ol d i s Cadenos

24.What did you eat for lurityesterday?
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25.What pizza toppings do the people in my 26What is your teache
class like?

27.How many pockets do | have on the clotheg 28.What i the typical speed of cars driving in
am wearing today? front of our school?

29.Your class is having an i@eam party. Create two statistical questions that could help make your ice
cream party a succesehen determine if the data collected to answer each questiategocical or
numerical data.

Spiral Review

1. Barbara is measuring several objects to line up on a small shelf in her room. The shelf is 10 inches lor
She has recorded the length of each object on the line plot below. Use the information tiedimen
pl ot to determine i f Barbarads shelf 1is |l ong
she have left on the shelf.

X X

X X

1 ] 2 3

i = 4
ha| e

Length of Objects on Shelf (inches)

2. Find and draw all lines of symmetry for the following figures. Write the number of lfr@gmametry
that you found next teach figure.
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4.1a Homework: What is a Statistical Question?

Yesterday, Ruth and Carl invited 10 friends to go out to lufbk geestions below came up during the meal
Decide whether or not each question is a statisticatignesand justify your decision.

1. How much does each personds meal cost ?

2. How long did it take for each person to get torgsaurant?

3. Would Carlrather have burgers or pizza?

4. What percent of the bill did each person leave fora tip

5. Wha was the most frequently orderedidia the restaurant during lunch tithe

6. Add one more statistical question of your own that relates to this situdtistify why it is a statistical
guestion.
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Directions:Given each pair of questions belocircle the question that is a statistical question and then explain
why.

7. 8.
a. Ona scale from 1 to 10 how a. How long wil it take to
much do you like math drive to the
campgroun@
b. On a scale from 1 to 10 how mudb the b. How long did t take you to drive to the
people in your class like méth campgrouncbn Saturday

9. ldentify each of the following data sets as categorical (C) or numerical (N).

a. Howold are the grandnsdor people in our clags

b. On what day of the month were you b@rn

c. Howmary pieces of paper are in each personods b

d. What color of shoes are people in my class wearing tbday

e. What is the favorite subject in school for people in your class?

f.  How many marshmallows can you eat in 30 sec®nds

g. Can you do a flip on a trampoline?

h. Whatist he area code for peopleds cell phone nul

10. Create a statistical question that could be answered by collecting numerical data.

11.Create a statistical question that could be answeredll®cting categorical data.
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Directions: Discuss why each question given below is or is not a statistical question. Write yes or no. For the
gusstions that are not statistiaziange them so that they can be statistical quesiities. determine if thdata
collected to answer each question is categorical (C) or numerical (N).

12.What is the typical cost of a gallon of gas in 13.Wh o i s MfavoriteRN&lefabtiball

your stat@ player?
14.How many laps can d"&rader run during 15.How manysongs do you have on your MP3
P.E time& player?

16.What is the typical number of Bvthat each 17.Which brand of AAA battess lassthe
person in your class has at héine longes?

18.How much does your backpack weijh 19.How many cans of orange soda did the grgc
store sell each day this wéek

20.You are starting a small business mowing lawns in your neighborhood for th -‘
summer. Create two statistical questions that will help make your lawn mowing
business a succedhen determine if the data collected toweseach question :
is categorical or numerical.
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4.1b Class Activity: Creating and Analyzing Dot Plots
N
ol &

Each member of your class is going to make and fly a paper airplane using the instructions given y@low
own methodWrite one stastical question that you could ask in relation to the paper airplanes. Be ready to
share your question with the class.

1. My statisticalquestion about the paper airplane is,

L

Instructions for folding a Paper Airplane
Make an airplane from a piece of paper that measures 8 2 by 11 inches.

.
.
.
.
4

’
4
.
’

F - e e oo 2
’

— ‘
1. Fold paper 2. Fold the top 3. Fold 4. Fold paper 5. Rotate 6. Fold wings 7. Fold wing
in halfand two corners. corners again. in half again. your out on both tips up.
thenunfold. paper 90 sides.

degrees.
We are going to try and answer the statistical question of
A tw far will a paper airplane fly?0

Predict how far you thinthe typical paper airplane made in your class will fly.
2. Prediction:

3. What units of measurement do you think the class should use and why?
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Follow theinstructiors from your teacher for gathering the data.

4. Copy he bt plot made by the class below by using a dot to represent each sticky note.

A dot plot uses a number line to show the number of times each value in a data set occurs. A dot plot shows
distribution of the data seDistribution desdbes how the data is related amgjanizedjt can be described by

its center, spread(variability), andoverallshape We are going to dcuss howto interpret theshapeof the data
set using words likpeaks, gaps, clustersymmetrical, skewed,andoutliers.

=t
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5. How close was your prediction?

6. The most recent test scores for Mr.
data. Be sure to label your number line and give it a title.
Mr . Petrovsbs Test Sco
79 91 72 89 84 77
71 82 80 76 91 83
80 79 82 81 78 78
82 72 86 81 80 64
83 79 82 84 81 81
92 80 80 87 83 81

Petrovos

g. Make a dot plot of the data. Be sure to label your number line and give it a title.

h. How many

student sciermac®ss? n

i. What score did most students get on the test?

j. Describe any peaks, clusters, or gaps in the data by marking them on the plot.

Mr .

k. What is the overall shape of the data? Justify your answer.

. Mr. Petrova s k s ,

this question.

i What

i s et Heormd dti st yteisda &#10 User t he
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m

7. Marta records the high temperatures for each day she goes swimrhegnonth of AugustShe has
recorded her data on tlu®t plot below.

85 90 95 100 105

a. Marta did not lableher dot plot with units or a title. Determine the appropriate doitthis data and
how the data was collecte@hen give the dot plot an appropriate title.

b. How many days did Marta attend the pool in August

c. Mark any clsters, gaps, or peaks thy@uobserve on the graph.

d. What is the overall shape of the data?

e. Write and answer a statistical questiefatedto the data shown in the plot.
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8. Thenumbers below represent thmaunt of time in hours that seveffl grade studentspent doing
homework last week.
5,15,10,11,11,6,8,0,6,13,11,7,7,12,7,12
a. What attribute is being measured in the data above?

b. What is the unit of measurement for the attribute?
c. How couldthis datahave beerollected?
d. From how many pede do we have data fer

e. Create a statistical question that could be answered using this data.

f. Plot the data on a dot plot, be sure to label the units and give it an appropriate title.

g. Mark any clusters, gappeaksor outliers that your obsee on the plat

h. What is the overall shape of the data?

.. Use the dot plot to answer the qué'graderspendd Wh a
on homework each week?0

j. If you increased the number of sauds surveyed how wouttle graplchange?

k. This data representd gradersgo you think the answer to our question would change if we
included high school students? Why or why not?
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9. Which statistical question best matcheslthe plot givenbelow?(Note: A line plot is just like aat
plot but instead of using dots for each data entry it has)ance you have chosen a question
determine an appropriate unit to measure the data related to this question.

X
X X
x X X X
X x X X X X X X X

r

v

46 47 48 49 50 51 52 53 54 55 56 57 58 59 B0

a) How many glasses of watdo each member of our class drink a day?

b) How many minutes does it take to ed®@psicl®

c) How fast do cars travel down the highway in our town? Units: Mile per hour.
d) How many gallons of water does 4 grader use when showering?

10. Write a title for this plot based off of the statistical questioh yba chose in number 8.

11.Use the shape of the plot to answeur chosen statistical question

12.Find, Fix, and Justifo
The dot plot below is about the number of yellow flowers that are in each vase at a wWieeld@igpe is
interpretingthe dateand makes the followingtatements. For each statement given below find her
mistake, fix it, then justify your answer.
°

([ J ([ J
[ ([ ] ([ ]
[ ® ® ® o
° L L ° ° ° i
T g 10 11 12 13 14 15 16 17 18 19 20

Number of Yellow Flowers in Vases
a. "nThe dot pl3vaseshdvédywes!| Itchvatf Il lower s each. o
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b. AiThe data appears to be skewed | eft. o

o
S

N The dothesnunabbrdaee outliers because there are more of them compared to the other
umbers. o

>

Spiral Review

The tally chart shows a survey of studentodés favo
Sport Tally
Soccer M |
Football L'§l
Basketball M |
Volleyball 1
Swimming 1l

1. Use the chart to complete the picture graph below. The first one has been done for you.
Favorite Sports

Soccer| Football | Basketball | Volleyball | Swimming

2. How many students were surveyed?

3. The same number of studentskad and as
their favorite sport.
4. How many students picked volleybah their favorite sport?

5. How many more students chose soccer than swimming as their favorite sport?
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4.1b Homework: Creating and Analyzing Dot Plots

1. Create a statistical question of your own that you can answer by surveying people in your class. Then
ask at least 15 people in your class your question and record your data below.

a. Write your question here

b. Record your data in the table below

Student | 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. | 11. |12. |13. |14. | 15.
Response

c. What is the attribute that is being measured from your question?

d. What is the unit of measurement for your attribute?

e. Display your data in a dot plot, be sure to label your number line and give it a title.

f. Mark any clusters, gaps, peaks or outliers that your observe on the plot.

g. What is the overall shape of the data?

h. Use the distribution of the data your dot plot to answer your question.
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2. The table givershows how much time it took fof*3jraders to read the same book.

Student | Time(minutes) Student | Time(minutes)
1. 4 6. 6
2. 7 7. 8
3. 8 8. 5
4. 14 9. 8
5. 6 10. 9

a. What attribué is being measured in the table.
b. What is the unit of measurement for this attribute?
c. How was this data measured?

d. Display the data in a dot plot, be sure to label the number line and give it a title.

e. Mark any clusters,aps, peaks or outliersahyouobserve on the plot.
f. What is the overall shape of the data?

g. What is the most typical time that it takes foragBader to read this book?

3. Use the grapbelow to answer the following questions.

e G G O

R D

8 9

v

4
]

~1 CRAER OB

2 €
$ &€ & ¢
i 6 Bunny Weighsin Pounds

a. How many observatits are there?

b. What attribute is being measured in the dot plot?
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c. What is the unit of measurement for this attribute?

d. How was the attribute measured?

e. Mark any clusters, gaps, peaks or outliers that your observe on the plot.

f. What is the overall shap# the data?

g. What is the typical weight for this kind of bunny?

4. Use the data giveipelow to answer the questions that follow.

/ 100 Ya:d Dash Times(seconds \
\‘§“(_, NN
16.3 167 16.4
16.4 169 16.4
171 174 16.6
16.5 16.9 17.0
165 16.6 16.5

a. Display tre data above in a dot plot

b. How many people ran in the race?
c. Circle the statemeritelow thatdoes notaccurately reflect the data above.

1 The data in the plot is skewed right.

1 The attribute being measured is distance.

1 The typical time for runms in this race was around 16.5 seconds.

1 There isa cluster around the valuesi®.9secondshrough 17.1seconds
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5. Which statistical question best matcheslthe plot givenbelow?(Note: A line plot is just like a dot
plot but instead of using dots feach data entry it has &) Once you have chosen a question
determine an appropriate unit to measure the data related to this question.

X
X X
X X X X
X X X X X X
+— } } } } } —p
15 16 17 18 19 20 21

a) How many siblings do students in my class have?

b) How many hours of sleep do students in my class getreght?

c) What is the typical height of flowers in my garden?; Units:Inches

d) How much money do people in my city spend on rent each month?

6. Write atitle for this plot based off of the statistical question that you chose in number 8.

7. Use the shape of thiot to answer your chosen statistical question.
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4.1c Class Activity: Creating and Analyzing Histograms

The high scores for a popular video game are shown below. Li wants to know what the typical high score for
this video game is.

81 81 90 78 62 84 92 66 77 6 65 53 51 60

19 10 79 71 71 50 51 69 21 35 44 52 50 58

39 33 27 38 35 50 105 71 60 48 57 42 47 45

27 66 22 68 56 45 41 30 64 63 65 60 50 59

Li begins to make dot plot for this data but soaralizes that a dot plot is nitte best graphical display for this
data. Discuss why a dot plot magt best for this data and see if you can come up with a better way to represer

the datae

1. Copy the frequency table you made as a class below.

A Frequency Table or tally chartgroups data into intervals. Thequencys the number of values in an
interval.

2. Copy the Histogram you made as a class. Be sure to note key features on the graph.
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A histogram s a frequency display that uses bars twsthe distribution of data in a set. The height of the bar
shows the frequency of the values in that interval.

=N

3. Thegraphicbelowshows amount of water used on a particular dap fero p
neighborhood.

a. What is the attbute being measured?

| e dnghe Samevn s

b. What is the unit of measurement for this attribute?

Gallons of

c. How would you measure this data? Water Use
PTMMOT W

PUTO WW

d. Display the data in aistogram? XX 1T W
XU TX 0w

YPIIYPT W

Ypuvmnmyww

o ~DNO

e. Mark any clusters, gaps, peaks or outliers that ybsee on the plot.

f. What is the overall shape of the data?

g. What is the typical amount of water usada lawn in this neighborho®d
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4. The graph below shows the number of Apps that my friends have on their electronicmlets.

1)

—
(=]

N
—

[ e e B B - ® L O = L D - - =

15 6-10 11-15 16-20 21-25 25-30

3)

a. Write in appropriate labels for boxes 1 through 3.

b. How many of my friends have between ahd 25 apps on their tablets?

c. How many of my friends have betweerafd 10 apps on their tablets?

d. What does the shape of the distribution tell you?

e. How many ofmy friends were surveyed?

f. Mandy has 17 appsndher tablet. She asks where particular data value is on the graph. Is it
possible to show her this?
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5. Marissa is interested in the number of days that students in her class are absent e@ahtlyeast
day of school she asks several students in her class how many times they missed school for the entire
year. Her data is given below.

6 12 0 2 16 5 4 0
1 7 4 21 3 13 2 3

a. Make a Histogram of this data. (If needadke a frequency tébfirst)

© Ol
62

1
b. Circle the statemeriitelow thatcannot be made about the data displayed in your Histogram?
One student was absent at least 20 days and at most 24 days.
The data in the histogram is skewed left
Marissa surveyed 20 students.
Less thar¥ of the class was absent more than 10 days.

6. Find, Fix, and Justify.

The table given below shows the times that it takes to download different movies.

Time to Download a Movie in Minute§ p o T @ X P PC[PO PUL
Number of Movies 1 3 4 4 2

a. Carmen made a Histogram of the data and has madg mistakes. Find at least two of her

mistakes, fix them on the histogram and justify why your reasoning is correct.
Movie Download Times

4
3

2 I

| - .

o 1-3 - 46 S 79 o -

10-13 13-15

Download Time in Minutes

Number of Movies

1

b. Carmen has jugpurchased aovie online based ahe data in the graph, what would you expect the
typical download time to be for this movie?
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7. The two histograms given below show the ages of people watching two different types of movies at the
same multiscreen movigheater.

Animated Film Attendance Drama Film Attendance

22 26
24
22
20
18
16
14
12
10

Number of People
Number of People

[=T S R -]

70 s 2p. 25 3. 3% <7 0. 75 20, e 3o 35, “‘b.q
7. “7 2 -2 R b/ -7 2, -2 Vg Jg
2 9 7 Age‘% g <3 1 C4 9 7 Agg s )

a. Describe the shape of the distribution for each type of movie.

b. How many people attended theach&?

c. What percentage of the people attending the drama film were younger than 20?

d. What percentage of people attamglthe animged film were 30 or oldér

e. Suppose you work for a marketing agency that is going to advertise these Mtviidstype of
moviewould you market to gounger audiencelustify your answer.
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8. Thedata in thdablebelowshows tle ring fingercircumference of 10 people

Ring Finger Circumference in Millimeters
154 17.6 16.8 16.1 17.8 15.7 16.0 17.6 16.9 15.6

a. Display the data in a Histogram.

a. Which interval includes the most data values?

b. How many people hawering finger circumference ledsain 16.5mm?

c. What percentage of people have a ring finger circumference greater than 17 mm and less than 18
mm?

d. Describe the shape of the distribution.

Spiral Review
1. Use long division to find each solution. Rauyour answer to the nearest tenth.
a. ¢u T b. vpuvo C. XOggT

2. How woul d your shareé
a. 12 pieces of licoricevenlybetween 5 friends?

b. 58 jelly beans evenly betweerfriends?
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4.1c Homework: Creating and Analyzing Histograms

1. Create a statistical questiohyour own that you can answer by surveying people in your class. Then
ask at least 15 people in your class your question and record your data below.

a. Write your question here

b. Record your data in the tigbbelow.

Student | 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. |11, |12, | 13. | 14. | 15.
Response

c. What is the attribute that is being measured from your question?

d. What is the unit of measurement for your attribute?

e. Display your data in a histograme Bure to label your number line and give it a title.

f. Mark any clusters,aps, peaks or outliers that yobserve on the histogram.

g. What is the overall shape of the data?

h. Use the distribution of the data in your histogram to answer yowstiqoe
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2. A nutritionistis interestedn the typical number of calories in a serving of chocolateieam.He has

collected data for calories per serving for several different brands oféam. His data is shown
below.

a. What attribute is thautritionistmeasuring

b. Make a frequency table of the data.

c. Make a histogram of the data.

1

d. Mark any clusters, gaps, peaks or outliers that your observe on the histogram.

e. What is the overall shape of the data?

f.  What i the typical number of calories in a serving of chocolaterean?

6WB4 - 38 & 2014 University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commodtsy, cc



3. The histogram below shows the dgradsclasss parents

1)

c

30-34 35-39 40-44 45-49 50-54 55-60

3)

a. Write in appropriate labels for boxes 1 through 3.

b. How manystudents havea parenbetween theges of 45 and 49

c. How many of studentBavea parenblder than 49

d. What does the shape of the distribution tell you?

e. How many studentaere surveyed?

f. Carlotta wants to know how many parents are younger thani8poissible to determine this from

the histogrard Explain.

g. Create your own question that could be answered using the histogram. Then answer your questior
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4. Ricardo and Sven are interested in the heights of students at their school. At théherdhgfRicardo
standsat the front door of the school and collects the heights of 20 students leaving the Schnol
collects the heights &f0 students leaving the kindergarteassroom. They each make a higton of
the data they collected.

Title: Title:
17
17 16
16 15
15
2 1 g
= =
S 13 v 12
o 12 S n
2 N = 10
v 10 [Ty
o © 3
— 8 —
w 7 (] 7
o ¢ 2 5
E E s
S S 4
= 4 =
3 3
2 2
1 1
035—39 40-44 45-49 50-54 55-59 60-64 0 35-39 40-44 45-49 50-54 55-59 60-64
Height (Inches) L Height (Inches) ,
a. Determine which hisigram belongs to each boy by giviagch histogram a title.
b. What attribute is being measured in the histograms
c. What unit of measurement for this attribute?
d. How was thidata measured?
e. What percent of kindergartenerés are | ess
f.  What percent o$tudents arat least 50 inches tall?
. s b3t Hossoq o 2036 B B - A0 e e
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5. Use the histogram below to answers the questions that follow.
Time for 3rd Graders to Complete a Puzzle

12
1
10

Number of Students

1-3 4-6 7-9 10-12 13-15 16-18
Time (Minutes)

O = MW R U O~ 00 WD

1

a. What attributas being in the histogram, what is the unit of measurement for this attribute, and how
was this data measured?
b. Circle all thestatemerd below that ar&rue about the distribution of the data in the histogram.
I. 25 third graders were surveyed
ii.  The datasskewed left
iii. Ittook between 16 and 18 students 12 minutes to complete the puzzle.

iv. It took one student between one and three minutes to complete the puzzle. This student is &
outlier.

v. Ittakes the typical"8graders between 13 and 18 minutes to detegthe puzzle.
c. Suppose you gave a class Bfggaders the same puzzle and recorded how much time it took each

person to complete the puzzle. Brilse how thesth histogram woulde different than the®grade
histogram.
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4.1d Self Assessent: Section 3.1

Consider the following skills/conceptfate your comfort level with each skill/concept by checking the box
that best describes your progress in mastering each skill/cor@eptsponding sample problems, referenced
in brackets, can bieund on the following page.

Minimal Partial Sufficient Substantial
Skill/Concept Understanding Understanding Mastery Mastery
1 2 3 4

1. Recognize a

statistical question
as one that
anticipates
variability in the
data.

| can recognize a
statistical questn
in some contexts.

| can recognize a
statistical question
in a variety of
contexts.

| can recognize a
statistical question
in a variety of
contexts and create
statistical questions
on my own.

| can recognize a
statistical question
in a variety of
contets and create
statistical questions
on my own. | can
rephrase questions
that are not
statistical into
statistical questions

Identify if the set
of data used to
answer a statistical
question is
numerical or
categorical.

| can identify if a
statisticalquestion
will generate
numerical data. |
struggle to identify
questions that will
generate categorica
data.

| can identify if a
statistical question
will generate
numerical or
categorical data.

| can identify if a
statistical question
will generate
numercal or
categorical data. |
can suggest possibl
data values for a
statistical question.

| can identify if a
statistical question
will generate
numerical or
categorical data. |
can suggest possibl
data values for a
statistical question.
can create qudshs
that generate
categorical and
statistical questions

Display numerical
data in a dot plot,
use key tans to
describe its shape,
andinterpret the
distribution of data

| can display data in
a dot plot. But often

donoét kno
label it
appropriatey and |
donoét kno

describe the shape
or interpret the
distribution of data.

| can display data in
a dot plot that is
accurately labeled.
can identify some of
the terms used to
describe its shapd.
struggle tanterpret
the distribution of
dat.

| can display data in
a dot plot that is
accurately labeled.
can identify and useg
terms such as peak
clusters, gaps,
skewed,
symmetrical and
outliers to describe
the shape. If the dat
is skewed | cannot
define its direction.

| can display data in
a dot plot that is
accurately labeled.
can identify and use
terms such as peak
clusters, gaps,
skewed,
symmetrical and
outliers to describe
the shape and
interpret the
distribution of data.

Display numerical
datain a
histogram, use key
terms to destbe

its shape, and
interpret the
distribution of data

| can display data in
a histogram. But
often don
how to label it
appropriately and |
dondt kno
describe the shape
or interpret the
distribution of data.

| can display data in
a histogam that is
accurately labeled.
can identify some of
the terms used to
describe its shape.
struggle to interpret
the distribution of
data.

| can display data in
a histogram that is
accurately labeled.
can identify and use
terms such as peak
clustes, gaps,
skewed,
symmetrical and
outliers to describe
the shape. If the dat
is skewed | cannot
define its direction.

| can display data in
a histogram that is
accurately labeled.
can identify and use
terms such as peak
clusters, gaps,
skewed,
symmetical and
outliers to describe
the shape and
interpret the
distribution of data.

6WB4 - 42

& 2014 University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commoifsy,. cc



Minimal Partial Sufficient Substantial
Skill/Concept Understanding Understanding Mastery Mastery
1 2 3 4
5. Summarizea When summarizing | When summarizing | When summarizing| When summarizing
numerial data set | a data distribution | | a data distribution | | a data distribution | | a data distributin |
in relation to its can identify the can identify the can identify the can identify the
context by number of number of number of number of
reportng on the observations. obseyations and pbservations, offer _observations, offer
number of offer ideas on how | ideas on how the ideas on how the
. the data was data was measured| data was measured
_obse_rvqtlons, measured and identify and identify
identifying how appropriate units of| appropriate units of
the data was measurement. measurement.look
measured and its back and account
units of for the context of a
measurement. data distribution.

Sample Problems for Section 4
Square brackets indite which skill/concept the problem (or parts of the problaighsto.

1. Evan and Somer are selling cookies to the kids at their school during lunchtime for their school band
fundraiser. They have a variety of cookies that each cost a different amogiguddtions below were
discussed as they worked on the fundraisef21]

For each question decide if it is a statistical question and justify your deditiem state whether the
data collected to answer the question will be categorical or numertaal da
a. What is the typical price of cookies for the fundraiser?

b. How long did it take us to sell out of cookies on Tuesday?

c. How many cookies were sold each day of the fundraiser?

d What is Evanés favorite cookie?

For each of thguestions above thateanot statisticalrephrase them so that they are a statistical
guestion. Write them belawist three possible data values for each question.

e.

f.
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Create twestatistical questiasof your own one categorical and one numeriadlyour own that is
relatel to the cookie fundraiser.

g. Numerical:

h. Categorical:

. Beckham is interested in the hand span, the length from the tip of the pinky finger to the tip of the
thumb, for people in his class. He amsfarpeodleine s
my class?0 He decides t o »mHisdataisshawn below.y3fsy t o

Length of hand span in inches: 6, ®57.5, 7.57,6.5,7,7,9.5,6,8,5.5,7, 6.5

a. What is the attribute that is being measured?

b. What is the unit of measurement for this data?

c. What tools do you think Beckham used to obtain these measurements?

d. For how many people did Beckham measure the han®span

e. Display the data in a dot plot.

f. What is the shape of the data? Be sureswokey terms in your description.

g Use the shape of the data to interpret the
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3. The time that it takes for severd! raders to daheir lunch is shown below. [4][5

How long does it take you to eatur lunch? (minutes)
26 24 21 25 19 26
26 24 16 13 15 21
27 27 14 27 22 20
24 4 25 29 27 22
20 17 28 22 26 25

a. What statistical question could beked that relates to the data?

b. What is the attribute that is being measured?

c. What is the unit omeasurement for this data?

d. What tools do you think Beckham used to obtain these measurements?

e. How many people were surveyed?

f. Display the data in a histogram.

g. How many people spent 28 minute eating lunch?
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h. What percentage of pple spent 15 minutes or less eating lunch?

i. What is the shape of the data? Be sure to use key terms in your description.

J.  Use the shape of the data to interpret the distribution of data and answer your statistical question.
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Seaction 4.2: Meaures of Center

Section Overview:

In this section théocusis onfinding and interpreting measures of center. To be useful, measures of center muzs
be characterized by numerical destiaps. The first lesson hatuslents begin to undersththemean is a
measure of center that | evel s devdingd lhteo dae as(aftent h d
referred to as the aritisaoftentthowght aef asearfaa ghare. Ghey abstraotghe sct
of gathering all the data and equally redistributing it to summing all the values in the data set and then dividing
by the total number of itesn In addition to looking at the mean as a fair share students will experiment with the
mean as a tancing point of he distributionThis prepares students to better understand mean absolute
deviation when they analyze variability in the next sect®indents practice finding the mean from several
different data displays and begin to recognize tt@tmean can baffectedby extreme values. Nexgtudents

learn about the median and mode and how to find them from a given set of data. They soon realize that they
choose a measure of center that best represents the @detalyming the shape of the data distributiod the

context in which the data is gathered.

Concepts and Skills to Master
By the end of this section, students should be able to:
1. Under stand t he meohdata masfair aharé. |IAlsowederstaindy the meéaon can be
interpreted asthBbal ancing pointodo for the data values.
2. Find the mean from a set of data and interpret its meaning for a given context.
3. Find the median or mode from a set of data and interpret their meaning for a given context.
4. Determine the best measure of center fovargidata set and justify why it is the best measure of center.
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4.2a Class Activity: How much is a Handful?
Directions: Grab a handful of linking cubes from your teacher. Count the number of cubes in your hand and

write the number oa sticky note.

Recall that the distribution of a data set can be described tsnits; spread(variability) andshape In this
section weare going to investigate how to describecenter of a data set.
1. What do you think is the ceesr of the class Bnking cube data?

2. What if wewanted everyone in the class to have a fair share of ctn@snany cubes would there be
per person?

Work in you group to answer the questiahove, be ready to discuss your ideas with the class.
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Thenumber that describesthedata a @Af air shared or a 0éarithmedtidneang o
or justmean It is often referred to as average It is a numerical measure that describes the center of the data.

3. Atthe ar@de it costs one tokea playa game oSkeeball. The table below shows the number of tokens
that a group 06 friends brings with them to the arcade.

Tokens
Kira Tom Jade Braden Nan Lonny
5 6 3 3 2 5

They decide that they want each person to Ha@eame number of turns playing the game. Determine
the number of times that each person can play the game. In other wioatiss themeanor average

number of times that each person can play the game? Use your linking cubes to represent the tokens
needed.

4. A family of 5 goes out to lunciThe numbers below show the cost of each iteatha person ordered for
lunch They decide to split the bill so that everyone pays the same amount. In othenatis the
average cost per person for dinner?

$8.25 $8.70 $7.50 $6.95 $9.35

r~
Discusshow to find the mean for any giveet of datam

The meanor averageis a measure of centefor a data set, it is found by takingthe sum of all the
data values and then dividingby the number of data values.
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5. Findthe averagéor each set of data

a. Time to run a mile in minutes: b. Number of movies attended shréummer:
95,8.7,9.3,10,10.4, 7.5,8.4,9.1 4,3,9,5,4,0,7,5,6,2,3,4
c d.
Number of Pets Owned
Number @ PostsOn A Social Media Zara
Site Per Week :
JJ 25 Kaci 48 Alina
Charlie 34 Mark 38 Todd
Andrew 56 Nicole 52
Quinn 34 Seth 46 John
Cindy 45 Roxy 30 Aarav

Spiral Review
1. Out of a class of 25 people 14 of themin a dog. What percentage of the class owns aldogfAd your
answer to the nearest percent.

2. 6 out of 7 days a week Lola works out. What percentage of the week does Lola work out? Round yo
answer to the nearest percent.

3. Carson got 16 out of 15 problems correct on a quiz. What percentage of the problems did he get corre
How could this be possibldRound your answer to the nearest percent.

4. 3 friends earned $21.75 doing jobs foreaghbor. How much money did each person earn individually
if they divide the total earning equally?

5. How many - cup servings are in 3 capf nuts?
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4.2a Homework: Mean as a Fair Share
Find, Fix, and Justify

Tina and Arnold are trying to fintthe average number of blocks per stack for linking cubes shown below.
They have both made a mistake in their reasoning. Find their mistake and fix it, then justify why your thinking

iS correct.

1. Tinaknows that the she can think of an agor meanas every group having a fair share or the same
number of blocks. She begins to rearrange the blaséoncludes that there are too many cubes for 3
groups of 3 and not enough cubes for 3 groups sd 4here must not be a mean.

2. Arnold knows that he can find the average by adding up the total number of blocks and then divide by
the number of groups. When he does this he @etanswer af -. He claims that this does not seem

like the right answer because the originalddetumbergdoes noincludeo -.
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4.2b Class Activity: Finding the Mean

Recall that the mean or the average is a measure of center that describes the distribution of a [ set.
rﬁ

The meanor averageis a measure of centefor a data set; (a number that best describes the cente!
of a data set). t found by taking the sum of the datavalues and then dividingby the number of data
values.

The most recent t es eéncexlass areshowh io the tdble.. Petrovds sci
Mr . Petrovds Test Sco
79 91 72 89 84 77
71 82 80 76 91 83
80 79 82 81 78 78
82 72 86 81 80 64
83 79 82 84 81 81
92 80 80 87 83 81

1. Find the meanest score for the class.

2. What does this tell you abouthowwel t he st udents i n Mst?CoRmatethisv 0 s
answer with theonclusions you made about tthet plotthat you made for this data 8ection 3.1b

3. Find the meawf your paper airplane data the dot plofrom Section 3.1 Comparethis average to your
conclusions about how far a typical pap&plane will fly based othe distribution of thelata in thedot
plot.
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4. The histgram below shows the number @ips that a large group of friends have on their electronic
tablets. Is it possible to find the exact mean from the data presented in a histogram? Why or why not?

Number of Apps on Tablets

—y
[=]

Number of People
[ w = i (=] | (=] o

—_

o

11-15 16-20 21-25 25-30
Number of Apps 1

0-5 6-10

5. Thebar graph below shows the numbef pets that fiftee®™ gradershave owned in their lifetime.
Find the mean number of pets owned from the infalmagiven in the graph.

Number of Pets Owned

L

58]

Number of People

0 1 2 3 4 5 6
Number of Pets 5

6. In your class ®eople do noget any weekly allowance, 3 people get $5, 5 people get $7, 7 people get
$10, 6 people get $12, 1 person gets $14 and 1 person gets $15. Find the average amount of weekly
allowane for the class.
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7. The double bar graph shows the time spent doing homework each night for a clagsanfess and a
class of college students

Time Spent Studying for a Math Test
= EIDTIS;E;LZEMS

Number of People

Qi Ll T T T T T S0 |_|| T | 1
05 1.0 15 20 25 30 35 40 45 50 55
Time Spent Studying (Hours)

a. Use the barph to estimatthe average time that each group of students spent siuidyithe test.

b. Calculate theaveragdime spent on homework for each groofstudents. Use the averades
determine what group of students spent more time studying for their math test.

8. The graphgiven below showtte weights of two differerdnimds. Find the mean weight of each type
of animal to determine whicmanal has a higher averageight.

£ &
%
£ & ¢

e G

v

4 1
] T

& &
€ & § &

5 _ 7 8 9
Weight (poung)
"6 7 8 9 10 11 12 13 14 15
Weight (pounds)
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9. The table shows the low tempenges recorded for a wea@k earlyMarch.

Daily low temperatures degrees Fahrenheit

30° 33° 33° 30° 15° 32° 34°

a. ldentify any outliers in the data

b. Find the mean of the data with and without the ojer

c. Describehow the outlier affects the mean.

10.The line plotshows the speed of severarg traveling down the highway.

X
X X
X X X X X
X X X X X X X X X X
50 52 54 56 58 60 62 64 66 68 70

Speed of Cars on Highway in MPH
a. ldentify any outliers in the data.

b. Find the average speed of the cars with and without the ¢silier

c. Describe how the outliés) affects the data.

11. Create two different sets of data that have 4 values ameha of 15.
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12.0wen has recorde4 of his quiz scores for his historyass below

7,10, 8,8

a. He has one more quiz to take and his mom has told hinf tiehas an overall average of at least 8
on all his quizzes he can earn extra time playidgo gamse. Determine the lowest possible score
he can get on his fingluiz to earn his reward.

b. Ow e n i8tary téacher wants to get an idea of how 4 of her students, including Owen, did on their ¢
quizzesThe teacher 6s gr a.dsume that ®wven gets a hom hisilastgeid. o w
Show how Owends teacher can find aawholbow t he

Student| Quiz | Quiz | Quiz | Quiz | Quiz
#1 #2 #3 #4 #5
Leta 6 5 8 6 7

Owen |7 10 8 8 7
Seth 8 7 8 8 7
Somer | 10 10 9 9 10

Spiral Review

1. Use aruleto find the length of #4ems in your desk to the nearesif an inch. Then mark these
measuremesin the number line given below.

VS
v

N
N
vzt
N
N

RN
Nl w
N
Nl
w
NI~
N
Nl ©
(¢}
o+
13
~
B
(o0}
I3
©
I3
N
o

Nl

2. Solve the following problems without a calculator.
a. ot qu b. vt oo C. ToqYooc
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4.2b Homework: Finding the Mean

Directions:Find the meaifior each data seRound to the nearest tenth areldureto include units in your
answer if applicable.

1. 2.
Height of Players (cm) Number of Boxes Ordered
132 140 172 144 Lonna i
150 155 165 149 Gary I
Hunter NN
145 161 144 163 Miriam LU
Jonas 1l

3 ° 4
Money Put Into Savings
°
1400
e o
1200
® o o V | 1000
e oo o0 5 800
[ ] ® © o ©© o o o () D6(}'[2!
—— e Ly 200
8 10 11 12 13 14 15 16 17 18 19 20

200

Number of Yellow Flowers in Vases

Ojanuary Feb March April
Month

May  June

1

5. Number of siups: 30, 34, 20, 28, 31, 28, 27 6. Movies seen this summer: 4,6, 3,0, 2,4, 1,
2,5/4,6,3,4,2,3,1

7. 71,67,73,73, 66 8. 45,51,46,4.7,45,5.0,4.9
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9. In order to qualify for the next round of a snowboarding competition Tara must have an average score
at least 80 on her first 4 rounds of competition. Her scores for the first 8srave below. What is the
lowest possible score thsihecan get on her fourth round to move on in the competition?

Round 1 Round 2 | Round 3 | Round 4

90 75 72

10. Thebargraph below shows the hourly wage of employees that work at two different has.salo
Determine whichalon will most likely pay younore by finding the average hourly wage for employees
at each salon.

Hourly Wage of Employees at 2 Hair Salons

v 5
g-_‘_‘ B Carly's Cut and Curl
o 4 O The Beauty Bar
Qo
E s
—
o
5 2
0
=
5 1
=
0' ]

$9.50 . $10.50 l $11.50 ' $12.50 $13.50 $14.50
Hourly Wage (dollars)

11.The data below shows the attendance of fans at each home game for the high school baseball team.
Fan attendance abme games: 34, 37, 30, 15, 34, 38, 41, 33
a. Which data value is an outlier? Explain.
b. Calculate the average attendance with and without the outlier. Then describe how the outlier affect
the mean.

Average Attendance with the outlier:

Average Attendanceithout the outlier:

c. Describe a situation that could have caused the outlier in this set of data.
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12.The table below shows how much money Bethany spent on new school clothes.

Iltem T-Shirt Pants Skirt Shoes Sweater | Shorts Dress Button’i
up Shirt
Cog $15.00 $25.00 $18.50 $48.00 $22.00 $18.00 $25.00 $20.00

a. Find the average cost per item?

b. Do any outliers affect the average cost? If so, eliminate the outlier and find the new mean.

c. Bethany inssts that on average her friesngdpend more monger itemon school clothes than she
does To be sure she asks 6 of her friends to tell her the average amount ofpapitegn thathey
spent on school clothes. Their data is given below.

Tami $13.5Q Dusty $25.5Q0 Wade $13.0Q Bobby $28.3Q Luis- $17.0Q Giselle $9.75

Fi

nd

t he

average
compare it to her averagost per item.

a mo urirertds spdnd pardtenegghodl ticdhes aldéherh a n
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4.2c Class Activity: Mean as a Balance Point

ECarly wants to knowhow long her friends can do a handstand. She asks two of her friends to do a
handstad. Onefriend can do a handstand fos8conds, her other friend can only do a handstand for 1 second.
She records their times on the dot plot below.

Number of Seconds My
Friends Can Do A Handstand.

i
v

1. Carlyd geacher sgsthat thecenterof this data is théalance point Discuss with a neighbor whgbu
think she means by thithen daw a triangle under the dot plot where you think the balance point is.

2. Carlynotices that the balance point is also the mean of tae2values. Confirm thisy calculating the
meanbelow.

3. Can you place the valsé a different location so that the plot still remains balanced RiesiPaw the
plot below with your new values

4. Check that the plot is balanced by calanigthemean of your two new data values

5. What do thaneanandthebalancing point of the data have in common?
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6. Find the balancing point of the two data values on the plot below. Draw a triangle to indicate the point
of balance.
[ o

+— : : : : : : : : : —
20 31 32 33 34 35 36 3 38 39 40

7. Onedata valueof 7 is shown on the plot below. Where shoulel dither valudoe phaced so that the plot
is balanced at I0

i
v

5 6 7 8 9 10 11 12 13 14 15

A

8. If the dot a7 is moved to the left two spes, where should the other valbe moved to so that the plot
remains balanced at 10@stifyyour answer.

9. Confirm that the meaaof the new data points found in #8 is. 10

The original data for Carlyés two friends haabe a
because 1 and 9 are bdtlspaces away from 5. In mathematwecall these distancessolutedeviationsfrom

the meanThe difference between the balancing pomthean and each data point isadosolutedeviation.

This is shown with Carlyds handstand data bel ow.

Number of Seconds My
Friends Can Do A Handstand.

F
b
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10. What relationship does tlaosdute deviation on the right of the balance point have withatbsolute
deviation on the left of the balance point?

11. Analyze theabsolutedeviatiors for the values you used in number 3, 6, and 7. \W&lationship do the
absolutedeviations to the rightf the balance point have with thbsolutedeviatiors to the left of the
balance poirt

The mean for a set of data is where the absolute deviations to the right of the
balance point are the same as the absolute deviations to the leftloé balance
point.

What if Carly collected handstdrdata from more than 2 friend$#feplot below shows how lontipree other
friends can do a handstand.

Number of Seconds My
Friends Can Do A Handstand.

[ ]
[ ] [ ]
4 + } >
1 2 3 4 5 & 7 B 2] 10

12.What isthe balancing pait for this data? Draw a triangle to indicate a point of balance. Use the mean
andthe absoluteleviations of the data valugsjustify your answer.
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13.Find a balancing point for each set of d&teaw a triangle to indicata point of balanceCheck that the
sum of the absolute deviations to the left of the balance is equal to the sum of the absolute deviations
the right of the balance point. Also calculate the mean to check your answer.

a. P
([ ] ([ ]
+— : : : } : : : : : —
5 B 7 8 8 10 11 12 13 14 15
b.
[ ] ([ ] ([ ]
+— ' t >
1 2 3 4 5 6 7 B 2] 10
C.
{ (] ®
+— t >
1 2 3 4 5 g 7 B 8 10

14.Two values are shown in the plot belowhere should a third value be placedisat the plot is

balarced at 6? Check your answer by comparing the sum of the absolute deviations on each side of
balance point and calculating the medryour data points.

1 2 3 4 5 A 7 8 9 10
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15.What if an additional value of 7 is added to phat, where should théourth value be placed so thdtet
plot is still balanced at 6? Chegour answer by comparing the sum of the absolute deviations on each
side of the balance point and caldirig the mean of your data points.

i
v

1 2 3 4 5 A 7 8 g 10
16. The dot plot shows the number of points tin&t Ice Rebelscored in 4 of their hockegames last

seasonUs e t he fAbalancingod process to explain why

Number of Points Scored in Hockey
Games

r 9
v

17. The weights in pounds of 6 loaded backpacks are shown in the plot below. The weight for the seventh
backpack is missing but the mean for the weights of all seven backpacks is 14 pmantihe
fibalancin@ process to find the weight of the seventh backpack.

Weight of Backpacks (pounds)
[ ] ([ ]
[ ] [ [ ] [ ]

»

r

10 11 12 13 14 15 16 17 18 19 20

A
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Spiral Review

1. Write each fraction as a mixed number.

a —

b.

2. Solve each problemithout using a calculatotJse a tape diagram if needed.

a. y -

3. Estimate to the answs

a 0w ww

b. o1 -

b.

PL W

4. Find the following without a calculator.

a. One tenth more
than five tenths.

b.

One tenth more
thantwenty five
hundredths.

6WB4 - 65
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c. One hundredth d. One thousandth
more than thirty more than 45
five thousandths hundredths.
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4.2c Homework: Mean as a Balancing Point

1. The number of Harry Potter bookatlb different friends haveead are below.

0,5,7,4,4

a. Find themean number of Harry Potter baokead for this group of friesd

b. Make a dot plot of the data setchcheck your answer by comparitng suns of theabsolute
deviationson each side of the mean

2. The number of points that the Warsity of Utah Football Tearscored in the first six games of their
2015 season are recorded in the plot below.

Number of Points Scored in Football
Games

a. Find the mean number of points scored for their first 6 games.

b. Veri fy your answer to part comparingthesumsgfthe h e
absolute deviations on each side of the mean.
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3. Use the | a mdthermgam. pr ocess t o fi
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o
o
o
o

=
(X}
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-
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e}
-
o
W
-
=+

4. Use the data values given below to answer the questions that follow.

4,5,9, 39
a. Pl ot these numbers on the dot plot given bel
Draw a triangle to represent the mean.

b. Rearrangeéhe numbers from the plot above so that the mean or balance point remains the same.
Explain your process.
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5. Theweight in pounds of five male German Sheppard dogkasvn in the plot below. The weight for
the sixth dog is missing btlie mean for the weights of all six dog$i8 pounds. Us e
process to find the weight of the sixth dog.

Weight of Male German Sheppard Dogs
(pounds)

F 1
v

65 66 67 68 69 70 71 72 73 74 75

6. Find, Fix, and Justify
Lila is examning the plot below, she tsying to decide if the batee point given is coect.

+— i i ; : i i i i i —
10 11 12 13 1$ 15 16 17 18 19 20

She makes the following statement.

The balance point is not correct because the
numbers to the left of the balance point are 12, :
13, which sum to 37. The numbers on the right ¢
16 and 17, which sum to 33. These totalsnate
the same so 14 cannot be the balance poi

Lila has made a mistake, find her mistake and justify why 14 is the balance point of the data value.

6WB4 - 68 & 2014 University of Utah Middle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commoifsy,. cc

t



4.2d Class Activity: Median and Mode

Recall that aneasure of centetescribes dda set by summarizing all the values with a single nunidesre
are other ways to measure ttenterof a data set in addition to finding the memarthe balancing poinfThese
other measures of center are calledrtieglian andmode

Directions:Once agin grab a handful of linking cubes, count the number of cubes that you have, and write thi:
number on a sticky note.

1. Explain how you found thi®ledian of the linking cube data below:

2. Explain how you found the Mode of the linking cub¢adaelow:

3. What is the mean of the data set?

4. Compare and contrast the mean, median, and netleere one measure of center that best represents
your data?

Median: The median is found by ordering the data from least to greatest and the finding the
middle number. If there are two numbers in the middle then the median is the mean of those
two middle numbers.

Mode: The modeof a data set is the value or values that occur most often. There can be one
mode, no mode, or more than one mode.
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Examples
Find the median and modé¢ eachdata set
a. Data Set: 9, 10, 13, 10, 8,,1112
Median:Order the data from least to greatest. The median is the middle number.
Yhodp bp ¢p O
The median is 10.
Mode: The mode is the value that occursmost qften.
9@511 , 8,11, 12
The mode is 10.
b. DataSet: 4,7,4,8,9,5,3

Median:Order the data from least to greatdfsthere is an even number of data values then the median

is the mean of the two middle values.
e QK

The median is 6.

Mode: The mode is the number that weemQst often.
"5 5. O

The mode is 4 and 7.

¢

5. The list below shows the words per minthat a group of 12 students can type.
Words typed per minutelO, 44, 49, 30, 4012, 42, 48, 60, 36, 42, 45

a. Make a dot plot of the data.

b. Findthe mode of the data.

c. Find the median of the data.

d. Do you think that the median and mode will always be the same number?
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Directions: Find the median and model for each set of data.

&

6. The table shows the number of students from each grade¢haaréicipating in the school Fun Run.

Grade | Kindergarte 1st 2nd 3rd 4th 5th 6th
Number 75 60 55 63 40 58 65
of
Students

7. Thebar graph showthe averageamount of sleeper nightin hours for studens i n  M$"

8. Amount of medicine in milliliters given to patients: 2.5, 7.5, 5, 5, 10, 5, 7.5, 5, 2.5, 10, 7.5, 7.5

grade class.

9. Pounds of flour used per weeakdifferent bakeries: 300, 200, 250, 225, 250, 275

leva i ppu mbier of

Hours of

https://plot.ly/351/~evatipp(Last Accessed: March 2016

Sl eep

Ince r
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