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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 olld qure dt?2idon,s
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
descibed by its center, spread, and overall sh&p&P.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 n@@gngse3

91 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 ttetribute 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 opattain and any 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 veegathered.

Vocabulary: statistical questiomumerical data, categorical datiata distributionattribute,dot plot,
frequency table, histogram, shape, clustep, gaak, skew, symmetrioutlier, measures of center, mean,
absolute deviatiormedian mode, measures of variabiligpread, mean absolute deviation (MAB)|Rximum
(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 dataollected 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 mmessof shape, 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 datey use terms

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

displays In 6" grade students develop wetlefined numerical measures that describe the center and spread.
The centeis measted by the mean, median ®mmetimes mode. The variability spreads measured by the

mean absolute deviation (MAD), range, or interquartile range (I@QRte students become more familiar with
the components of spa, ceter, and spread they use th@agetherto summarize and describe distributions,

often comparing two or more data sets. They take into account the context in which the data is presented anc
answer statistical questions.
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Connections to Content

Prior Knowledge In previous gradestudents use their 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. Thughout éementary 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 lire and fractionsThey 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 ignssibout data 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 producti¢a. of da
They understanthat good statistical answers depend eveli-developedlan for collecting data. They
investigative random samplingnd in turnconcepts related to probability. Untif' §rade almost all

encounters with data analysis have beeh witivariate data (collections of counts with one variable or
characteristic). In'8grade students extend their knowledgeshape, center, and spreadte analysis of

bivariate data(collection of counts with 2 variables or characteristics) aseabkat their work with linear

functions. In high schoolatistics students enhance their undersiagef data analysis to give more precise
answers to deeper statistical questions. For example, they use standard deviation as a measure of variability
is based on many 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 anothetimgmachine in the
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 shbat on average at least 40 candy
bars are sold ehalay. Roman conducts a survey and recorded his res
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 example problem given above shows how students must make s
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 mgas might be used to support
their arguments and how to go about finding th&hroughout the solving
processstudents must stop and evalutiteir progress. Once they have
arrived ata desired solution they can look back and evaluate if their
outcome mkes sense given 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 everyone payséhsame 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
abstracing the solving process. They must understand that for any da
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 Dppl yiNumber of Candy
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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 abotltese box plots 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 oftatistical analysis requires studerttsconstruct 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 interpretatimhanalysis of
statistical information is subjective amekll-constructecand viabé
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 thatcuarguments depend on preference tied
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, 41, *

a. Describe the distribution @fges for people in this choBe sure to
describe shape, center and variability.

b. What is thg(arithmetic)averag age for people in this ctiv8tate
what kind of numerical measure you used to answer this quest|
explainyour choice.

b. Are most of the people in the choir around the same age? Stat
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 nddo know how tinterpret data that is displayed
graphically but theyalsoneed to be able to construct their own models
data. They use dot plots, histograms, and box plots to anahyd draw
conclusions about the distribution of data in a varietgaftexts

Levatp p Testicores BoxPlot@) Pl otly Tech 6WB4-5 a2014University of Utah Mddle 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 correctyiovie 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
occurringwithin that data distributiorthat data distribution.

Look for and
make use of
structure.

The most recent t e st ceglase areeshowrl imth
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 students are in Mr.
c. Which test score was earned by the largest number of students?
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, AWhat i1 s the
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, ashoutliers
students infer more knowledge about the characteristics of the data.
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,

https://plot.ly/160/~evatipplLast Accessed: March 2016
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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 can come 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 display that be
suits your dataand your desired measurent. In the example abqgike
range of the data and the sample space is lasga,dot plot may not be g
desirable as a histogram where you can use intethalssummarize the
values. At other times a box plot might be preferred because this sho
isnap s hoenundbersdmmanhaad aSvisual picture of the
variability within the data distributions. Students must also choose
appropriate numerical measw®f cente(mean, 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 summarizéé data?

After students have analyzed the shape and center of a series of datg
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 tekape of the data is skewed or there are
significant outliersthen a good measure of center is the median. Simijlg
it is through repeatedly analyzing the shape, center, and spread of se
data distributions that they begin to understand how tapnét data,
make meaningful conclusions, and answer statistical questions.
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4.0 Anchor Problem The Electoral College
(lllustrative Mathematics Ta¥k

@ o5 m

There is a lot of information abotlte Electoral College listed beloywyou may war to discuss or paraphrase
howtheElectoral College works in the United States with your student

Unlike many elections for public office where a person is elected strictly based on the results of a popular vot
(i.e., the candidate who earns the maes in the election wins), in the United States, the election for President
of the United States is determined by a process called the Electoral College. According to the National
Archives, the process was established in the United States Constiagiarcdmpromise between election of

the President by a vote in Congress and election of the President by a popular vote of qualified citizens."
(http://www.archives.gov/feda -reqgister/electoraicollege/about.htmhccessed 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 to the US Congress. Thir msithie sum of the number of US
Senators that represent the state (always 2, per the Constitution) and the number of Representatives that the
hasin the US House of Representatives (a number that is directly related to the state's populatidiedf qua
citizens as determined by the US CenstuiBgrefore the larger a state's population of qualified citizens, the
more electoral votes it hasNote: the District of Columbia (which is not a state) is granted 3 electoral votes in
the process through tt28rd 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 13
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 3
Iowa 6 New York 29 Wisconsin 10
Kansas 6 North Carolina 15 Wyoming 3
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1. Which state has the most electoral votes? How many votes does it have?
California has 55 electorabtes, this is the maximum value.
Which state has the least electoral votes? What is the smallest value in a data set called? What is the largest
value in a data set called?
2. Based on the given information, which state has the second highest populatiafif@djcitizens?
The | arger the stateb6s population the matord el
votes is38. This stateTexaswould be associatedith thesecond highest population.

3. Here is a doplot of the distribution.
In previous grades dot plot was calledlane plot.

* o
ee0 o0 L . L
T ? €20 L ..? * ® ? 1 . T T ® T T T ? 1
0 5 10 15 20 25 30 35 40 45 50 55 60

lectﬁ Vot
What is the shape of this distributibimagine t Elt someone you are speaking with is unfamiliar with

these shape terms. Describe clearly and in the context of this data set what the shatierdgearip
have chosen means in terms of the distribution.
Student answers will depend on if students are encountering this question before learning the concepts in thi
chapter or if you are using it as a review or assessment at the end of the chifyras. tiieir first encounter
with shape ask them what they think is meant by shape.
This distribution is skewed righiMost states have a small number of electoral votes and so most of the
data is clustered between the values of 3 and 15. The datdiltasasai | 6 t he represent
higher number of electoral votes.
A common mistake for students iIs to assume that
where the data is clusteredkewo pedlksg.s Rat here ttha
If your students are encountering the shape of thefdathe very first timeask them to discuss whatth
think is meant by the ternskewed left, skewed right, and symmetric.

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

California at 55 electoral votes and Texas at 38 votes should beglsstedliers based on the visible
gaps in the dgplot and/or based on a numerical argument that their values are very far away from the
cluster of the othesbservations. Many students melgo say that New York and Florida are outliers,
because of the geof 9 electoral votes between these observations and the "3 to 20" votes cluster.
If students are encountering outliers for the first time ask them to describe what they think is meant by the ter
outlier.

5. Whatnumericalmeasurer numbemwould youusdord e s cr i bi ng t he A mvhydidl e o
you choose this numbsr
Because the data distribution is skewed to the right and there are outliers, the median would be a bett
choice to describe center for this data Bettudents have not yet dewith measures of center discuss
that a numerical measure of center describes the number of electoral votegrédssnt the center or
middle of the data.
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6. Determine the value of the median for this data set (electoral votes).
The median is 8.
See setions 4.2d and 4.2e for help on how to find the median.

7. Find the 5|V\Iumber Summary valg~es for tvklis data set.
D Ow L bh Qe chh QQQELP Thho p ¢

See section 4.3for help on the SNumber Summary
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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The'O0 Y p ¢ T . This indicates tha0% of thedata surrounding the median falls within 8 votes
of each other. There is little variability for the data if you exclude the outliers
See sections 4.3c and 4.3d for help on making and interpreting box plots.
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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 variabiliy of the data that we trp

summarize in statical analysis. In thisectionstudentswill focus on ineérpreting the shape of the dafa do

so they interpret and construct dot plots and histograms of the data. They analyze key features of tleade 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 observatiotig nature 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. Recognize a statistical question as one thatipatis variability in the data.
2. ldentify if theset of dataised to answer a statistical quesi®numerical or categorical.
3. Display numerical datin a dot plotusekey tems to describe its shape, anterpret the distribution of
data.
4. Display rumeiical data in a histogranusekey terms to describe its shape, amtdrpret the distribution
of data.
5. Summarizeanumerical data set in relati to itscontext by reporting on the number of observations,
identifying how the data was measuradd its uni$ of measurement.

Note: Statistics can be very subjective and how questions and data are interpreted may not be as black and
white as one might expect for a math topic. Allow students to discuss their reasoning and interpretations.
Explain to them thatieir mathematical interpretation sometimes relies upontheylook at something. This
perspective might completely change your answer or how you understand an outcome.
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4.1a Class Activity: What is a Statistical Question?

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

o

Be sure to read the instructions on the next pabgese answers are meant to be included as a class discussion
and not necessarily written as a student response.
LegoQuestions

1. How many Legos are in each set?
Statistical Not all sets will have exactly the same numberegos. There would be variability in the
data collected to answer this question. This question could be answered by recording the number of
Legos in each set.

2. How many red Legos are in eaclise
Statistical Not all sets will have the same number of red Legos. There would be variability in the data
collected to answer this questidrhis questiortould be answered by recording the number of red
Legos in each set.

3. How much time is needed foaeh person to complete the Lego set?
Statistical This question is answered by collecting data that varies. It could be answered by recording
the amount of time it takes each person to complete themaetveryone would complete their set in
the samemount of time.

4. How muc h dlegoseitast?c o0 0 s
Not Statistical This questionis answered by finding the exact cost of this particular Lego set. This
produces a single value.oltever if question werghraséda s f Wh aty pii < atl h ec oLego o f
set?0 it woul d ecauae thistqaestionsvouldbednswereddysrécoraing the cost of
the Lego set from several different stores. There would most likely kebiayiin the price of the set
from store to store.

5. How many Lego @ces have 4 studs (circular bumps on top of the Lego) on them in each set?
StatisticalThis question is answered by collecting data that varies. It would be answered by recording
the number of pieces with 4 studs for each set.

6WB4 - 12 & 2014 University of Utah Mddle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commodsy, cc



You can use statistics emswer most of these questioBsatisticsis 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 statistical questions question that generates a variety of aswers rather than a single
answer. This means that the data related to the question varies or heariability.

Part 1: Identifywhich of thequestions on the previous page are statistical questions. Fajuestionexplain
why it is or is not a statistical question.

D As your studentdiscuseswhether each questionssatistical,ask them to argue why and justify
themselves.

Part2: Add two more statigtal questions related to thego ses. Sample answers are given.
6. How many tiles (no studs on top of the Lego) are in eachts®tv many blue Legos are in each set?
What is the most popular Lego set amofgfaders at my school?

7. How many Lego people are included with eacl? bltw many different Lego sets does each person
own?

Directions: Given each pair of questions below, circle the question that is a statistical question and then exple
why. If students struggle identifyingtatistical questions ask them to identify if there could be more than one
answer for the question.

8. — | o
a. How many siblings do you have’gg. & a. How many homes were
M sold each day this month?
b. How many siblings does each student ir b. How many homes were

sold this month?
The number of homes sold each day could be
different from day to day so there is variability in tH
answer.

your class have?
The number of siblings that each studes$ could be
different a vary.

10.

a. On ascale from 1 to 10 how,
much pain do you féevhen
you get a shot at the
doctoro6s office?

b. On a scale from 1 to 10 how much pain b.
your classmates feel when they get a sh
at the doctords of

11.

a. What model of car is

most popular for r@ﬁg
parents to drive in your city?
What model of car do your parents drive

There is variability in the answer for the model of ¢

Each student in the class may express a different
number to express the amount of pain felt when th

get a shot. There is variability in the answer.

thatis most popular for parents to de in your city.
The answer could differ from parent to parent.
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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 cotlataeash how much money each

of theeight (so far)Star Wars movies made. This would be humédega because each of the eigata values
would be a numerical value. If you collected data on who your favorite character was in each movie this woul
be caegorical data. Each of the seven data values would not be a number but a naheadtar, whiclyou

could think of as a category.

There are two types of datapnumerical (sometimes called quantitative) andategorical
(sometimes called qualitative)In a numerical data setevery value is a numbethat
represents a count or measurementn a categorical data set every value is nenumerical.

Brainstorm other examples of numerical and categorical data.
Numerical Data: Height, Age, Temperature, Number of Bebf times you have seen Star Wars, etc
Categorical Data: Eye Color, Month you were born, favoritefpegrite movieg etc.
Caution students to watch out for some categorical values that are numbers that represent asuategsyyip codes, phone
numbers, room numbers, etc.

12.1dentify each of the following data sets as categorical (C) or numerical (N).
If your studenstruggles, ask them to think of possible data values that would be generated by this data set. If the data values are
numberghat arecounts or measurehien the data set is numericklthe data values are words or categories then the data set is
categorical.

a. How far can a 8 grader jump?

b. How many minutes a day does each person in our classi¥ead?

c. What did each person in ouaskeatfor lunch?C

d How many pencils arN in each persondés desk?
e. What is the favorite football team e&ch ofthe teachers at our scho@?

f. How many letters are in each of our last naniés?

g. Can you roll your tongue@

h. In what zipcode do students in our class €

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

a. How much do boxes of cereals cost at the grocery store?
N; $3.5Q $4.00, $5.00

b. What is the most popular kind of cereal sold at the grocery store?
C; Cheerios, Kix, Chex,

c. At which grocery store do people in your neighborhood like to buy cereal?
C; Walmart, Target, Smiths

d. How many boxes of Cheerios were sold atdteee each day in the month of January?
N; 50, 45, 60
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Directions: Discuss why each question given belowoisis not a statistical question. Writg/e if it is
statisticalor finoo if not. For the qustions that are not statisticahange them so théhey can be statistical
guestionsThen determine if the data collected to answer each question is categorical (C) or numerical (N).

14.How long does it take you to travel to schog
every day?
Yes; numerical

15.How many boxes of cookies did each Girl
Scait sell?
Yes numerical

16.What is your resting heart radt this
momen?
No; What is the typical resting heart rate fo
6" graderumerical

17.How many jumping jacks can anklergarten
student do in 30 seconds?
Yes numerical

18.Which brand of bubble guimolds its flavor
the longest?
Yes categorical

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

20.How manytext messagedid you send
yesterday
No; what is the average number of text
messages that § grader sensl per day?
numerical

—

21.Which video game d6™ graders like to play?
Yes categorical

22.How many carsn your townwere sold this
month?
No; How many cars were sold each month
this year? numerical

23.How many days have people in my class b
absent from dwol so far?
Yes numerical

24.How many cars were sold each day this
month?
Yes numerical

25.How many petsloeseach of the students in
my class have?
Yes numerical

26How ol d is Cadenos
No; What is the typical age for pets of kids
our class?numercal

27.What did you eat for lurityesterday?
No; What did 10 of my friends eat for lunch
yesterday;?categorical
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28.What pizza toppings do the people in my 299What i s your teache
class like? No; What isthe mostiiked pizza of all the
Yes categorical teachers at my school@ategorical

30.How many pockets do | have on the clotheg 31.What is the speed of cars driving inritef

am wearing today? our school?
No; what is the typical number of pockets o Yes numerical
peopl eds cl othes in

numerical

32.Your class is having an i@eam party. Create two statistical questions that could help mak~
your icecream party a succeskhen determine if the data collected to answer each questi o@
categorical or numerical data
Answers may include the following;
What toppings do the students in my class like on therieam? @tegorical
What is the most popular flavor of iceeam in my classCategorical
How many scoops of iceream do people in my class want to eblitmeical
How much do different brands of iceeam costMumerical

Spiral Review

1. Barbarais 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 belevth&mformation given in the line
pl ot to determine if Bar bar aod sandihseHow muchsroomo n g
will she have left on the shelf.

X X

X
1 2 2
Length of Objects on Shelf (inches)

F
v

R = 4
XIILE N

2. Find and draw all lines of symmetry for the following figures. Write thilber of lines bsymmetry
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 questism statistical question, and justify your decision.
Someof these questions are subjective. Allow students to justify their reasoningdretbed own
interpretation of the question.

1. How much does each personds meal cost?

2. How long did it take foeach person to get to thestaurant?
Statistical This questiorwould be answered by collecting data on the amount of time that it took for
each person to travel to the restaurbmiess they all left from the same place and traveled together
there wold be variability in the answer.

3. Would Carlrather have burgers or pizza?

4. What percent of the bill did each person leave fora tip
This could be a nostatistical questn if, for example, each friend always leaves the stixed percent
of the bil for a tip or if the restaurant automatically adds on a tip for large gr@upthe other hand,
each person may base the percentage off of their dining expeiaéntginto consideration how much
they enjoyed the meal and servigais would make it atatistical question.

5. What was the most frequently orderedhdis the restaurant during lunch tithe
Not Statistical This is not a statistical questiontfrefers to a particular dayhere is a single
unambiguous answer with no variability expect@d.the other hand, if the question had been "Is pizza
the mosipopular dish for lunch on Saturd&@this would could be considered to be a statistical question.
It would be answered by lookireg data for many Saturday luncleexl there would be variabyiin the
data.

6. Add one more statistical question of your own that relates to this situddistify why it is a statistical
guestion.
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Directions:Given each pair of questions below, circle the question that is a statistical question andldien exp

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
campground
b. On ascale from 1 to 10 how much do th b. How long did t take you to drive to the
people in your class like math? campgrouncbn Saturday
There is variability in the answer foow long it will
take you to drive to the campgroubdcause of
variables such astoplights the routedken, the
amount of traffic, etcThe answer could differ from
driver to driverand day to day
9. Identify eachof the following data sets as categorical (C) or numerical (N).

a. How old are the grandnsdor people in our clag\

b. On whch day of the month were you b&n

c. How many pi

eces of paper are N n each personbo

d. What color of shoeare people in my class wearing to@ay

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. Canyou do a flip on a trampoline?

h. Whatist h e

ar ea

¢ o d phohemumbgrsiroypur @88Ss c e | |

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

11.Create a statistical question that could be answered by collecting categorical data.
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Directions: Discuss why each question given helis, or is not a statistical question. Writgye if it is
statisticalor inod i fFormhe qustions that are not statisticahange them so that they can be statistical
guestionsThen determine if the data collected to answer each questioegodaal (C) or numerical (N).
12.How much does a gallon of gas ¢bst 13.Wh o i s MfavoriteRN&lefabtiball
Yes numerical player?
No; Who is the most popular NFL football
player for teachers at our schgatategorical

14.How many laps can d'@rader un during 15.How many songs 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 lass the
person in your class has at hdme longes?
Yes numerical Yes categorical

18.How much does youpackpack weigh 19.How many cans of orange soda did the grog

store sell each day this week

20.You are starting a small business mowing lawns in your neighborhood for the
summer. Create two statistical questions that will help make your lawn mowin
business a succesknen determine if the data collected to answer each questic
is categorical or numerical. :
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4.1b Class Activity: Creating and Analyzing Dot Plots
N
o |

Each member of your class is going to make and fly a paper airplane wesingtthctions given beloar your
own methodWrite one statistical 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,

Possible questions may includeowilong does it take a"6grader to make a paper airplane? How far will a paper airplane
fly? How many pagr airplanes can our entire class make each day this week? Which paper folding method will make th
airplane fly thefarthestdistance? Have students share their questions with the class. Be sure to discuss how each
statistical question suggested antiogsaariability in the data related to the question and its answer. Also take time to
discuss how each nestatistical question suggested does not anticipate variability.

QThis is great opportunity for students to critique the reasoning of others asgasgdihe different questions
suggested and determine as a class whether they are statistical questions or not. Ask the students to explain why or w
not the questions offered are statistical questiBassure to provide examples of rstatistical quesbns if students do
not bring them up on their own.
Instructions for folding a Paper Airplane
Make an airplane from a piece of paper that measures 8 2 by 11 inches.

. N
Ny
. ~
. ~
4

"
1
]
1
]
1
'
1
]
1
]
1

_:_>
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 agin. 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 think the tygal paper airplane made in your class will fly.
2. Prediction:

3. What units of measurement do you think the class should use and why?
Have a disassion about what measurementsuld best be used to collect the distance that the agpla
fly. Students might suggest inches, feet, or yaklof these units will workhowever for the sake of
discussion decide on one unit of measurement as a class. You can use this opportunity to review ratio
by converting between inches and feetasided.
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Follow theinstructiors from your teacher for gathering the data.
You wi l |l need to get the c¢cl ass dat a thifowthenpapgraiplanes t
over and over to obtain enough data values to make a dot plot.
Organize thalata by making dotplot; begin by scaling the number line by asking for the smdjhest) and
biggest numbefmax). Label the numbemle and place a dot that corresponds to each data value above the
appropriate number. Repeated numbers shibelstacked above each other. Be sulahtelthe dot plot and
give it a title.

4. Copy the ot plot made by the class below by usingatd represent each data value

A sample plot ishown with notes from discussion questions given at the battone page.

Peak Cluster Clljter
Outlier
Gap
'd
() °
; : ; . - . : : . } —
13 14 15 16 17 18 19 20 21 22 23

Distance of Bper Airplanes in Feet

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 describes how the data is related @agénizedjt can be desdoed by

its center, spread(variability), andoverallshape We are going to dcuss howto interpret theshapeof the data

set using words likpeak, gap, clustersymmetrical, skewed,andoutlier.

=

You could dscuss the following questiomdout the di@ distribution Encourage your studetd mark their dot
plot with features that are addressed in the questions below.
1. How can you determine the total number of students that participated in the experiment from the dot
plot?
What does each dot on the plepresent?
What does it mean when dots are stacked on top of each other?
Choose a dot of a particular student and ask the class who that dot represents.
How far did most of the airplanes fly?
Did more airplanes fly morénaén 15 ft or less than I&
Descibe any peaks, clusters, or gaps in the.ddsae students mark these on their plot
Describeany outliers in the data
. Describe the shape of the data
10.1s the data skewed?
l11lHow does the data help us to answefrl yuad quest

©CoNohrwWN

At this point accepargumentghat just includeliscussiorabout the shape of the daiote thatsome studest
may begin to formalize ideas abaneasures of cent¢émean, median, and mod&)dmeasures of
spread/variabilityto answer the statistl question. Encourage them to desetifeir reasoning and thinking,
which should be very informal at this point.
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5. How close was your prediction?
Use theblank space ilmntheprevious page of thetudent manual fotgdents to make notes and given
expanations for key vocabulary words discussed during the lesson, such as; peaks, clusters, gaps, outliers,
shapesymmetrical belkshaped curve, skewed left, skewed rightommon mistake for students is to assume

that the direct iadsplayorrdsgomds its Wherevthe datais dustatea br peaks. Rather
the direction of the Nnskewdo refers to the tail 0
6. The most recent t est scores for Mr . Petrovds

data. Be sure t@bel your number line and give it a title.

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
g. Make a dot plot of the data[.3 Bltla sure to label your number line aadtgititle.
e -
Shaped™~~ Cluster
Curve
Outlier
Gap
—M o o
L o0 o0 oo © oo
L : : : . : : —
60 65 70 75 80 85 90 a5 100
TestScoresinMP et rovds Sci
. How many students are in Mr. scienc

36

Which test score was earned by the largest number of students?
80 and 8lare the most common scores.

Describe any peaks, clusters, or gaps in the data byngahHem on the plot.
The dot plot shows most of the data clustered around 80. There is a gap between the scores of 64
71 and the point 64 appears to be an outlier.

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

The shape of this datagsmewhasymmetricalor bellshaped.

Mr. Petrova s ks, fAWhat is the most typical score f
this question.
Based off of the features in the dot plot the most typical score is around 80.
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7. Marta records the high temperatures for each day she goes swimrthegrianth of AugustShe has
recorded her data on tlu®t plot below.

Daily High Temperatures in August Peak
Cluster
Ouitlier
\ Gap o o
o’ e o o o o ° °
o5 50 95 700 105"

Temperaturén degrees Fahrenheit

a. Marta did not label her dot plot with units or a title. Determine the appropriatfamitss daa and
how the data was collecte@ihen give the dot plot an appropriate title.
The most appropriate unitsrfthis plot aredegrees FahrenheMarta most likely used a
thermometer ta@ollect the temperature datee title on plot above.

b. How many daysid Marta attend the pool in Augst
Marta went to the pool 27 days in August.

c. Mark any clsters, gaps, or peaks that yalserve on the graph.
See plot above.

d. What is the overall shape of the data?
The data is skewed left. Most of the data is clustarednd the right side of the gragks the
temperature increaséhe number of datantriesalso increases.
The skew of the data a&ften counteifintuitive to students. Thekewr ef er s t o t he it
Since the data in the plot above has adithe leftit is skewed left.

e. Write and answer a statistical questretatedto the data shown in the plot.
What i s the typical hi gh ¢€&hatymcal dighuemperature is Ma r t
betweenl00-102 degreeBahrenheitAgain, students are very informally reasoning about measures
of center and spread as they answer this question.
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8. Thenumbers below represent thmaunt of time in hours that seveffl grade students spent doing
homework last week.
5,15,10,11,11,6,8,6,13,11,7,7,12,7,12
a. What attribute is being measured in the data above?
The attribute being measured is time.

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

c. How couldthis datahave beerollected?
Most likely asurvey

d. From how maw people do we have data for
16 people were surveyed.

e. Create a statistical question that could be answered using this data.
How much time did 6 grade students spend doing their homework last week?

The questions above directly correspond to stand&®@%a and b. It is important for students to describe the
nature of the attribute under investigation, including how it was measured and its unit of measurement.
f. Plot the data on a dot plot, be sure to label the units and give it an appropriate title.
Outlier

Cluster Cluster
o o () ® () °®
: : : ; : : : : ; : : : : ; —
3 4 5 6 7 8 9 0 11 12 13 14 15

Hours spent studying per week fdt grade students

g. Mark any clusters, gappeaksor outliers that your observe on the plot
See plot abow. Be sure to mention that not all data sets have outliers.

h. What is the overall shape of the data?
This data does not have a comnstiapg symmetricalskewed, uniformetc.). t appears that the
numbers are clustered between 5 and 8 hours and 10 and 13 hours.

.. Use the dot plot to answer the qué'graderspendd Wh a
on homework each week?0
The typical 8' grace studenspends anywhere from 6 to 12 hours stugyper week. For this
guestionwe are beginning to see the need for a measure of center. The variability in this plot make
it difficult to really answer this question waht more indepthinvestigation whichwill happenin
later sections.

J. If you increased the number of seuds surveyed how wouttie graph change?
There will be more dots on the graph. Be sure to discuss tstlikely the scale will not change
based off of the data analyzed alreadikely response will fall within the scale. However,rthe
could be an extreme outlier that could change the.scale

k. This data representd'graders Do you think the answer to our question would change if we
included high school students? Why or whyno
The answer would most likely change because the amount of homework that students do in high
school increases.
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9. Which statistical question best matcheslthe plot givenbelow?(Note: A line plot is just like a dot
plot but instead of using dots forakadata entry it has an) Once you have chosemaestion,
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

F

$ $ $ $ $ $ $ $ $ $ $ $ $ =
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Speed of Cars on Highway in MPH

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

b) How many minutes does it take to ed@sicle?

c) How fastdo cars travel down the highway our towr? 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 question that you chose in n@mber
See plot

11.Use the shape of the plot to answeur chosen statistical question
Muchof the data is clustered around 50 and 51 mph. This meansahgpeople drive around 50 mph
down the highway. The plot is skewed right, this meartspbaple are more likely trive faster than
50 mphthan slower than 50 mpds showrby the tail of the graph.

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 data ath makes the follwing statements. For each statement given beiioa her
mistake, fix it, then justify your answer.
[ J

° °
° ° °
. ./Z.‘ .
° ° ° ° ° ° ° ®
"9 10 11 12 13 14 15 18 17 18 19 20

Number of Ydow Flowers in Vases

a NThe dot pl3wvaseshdvédywes!| Itchvatf [ lower s each. 0
Penelope thinks that each dot represents one yellow flower and the quantieyraumbeline is the
number of vases. The correct statement is that 4 vases have 13 yellow flowersplon ¢aeh dot
represents the number of vases and gaelmtityon the number line is the number of flowers.
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b. AiThe data appeaorcrs to be skewed | eft.
Penelope thinkthat the data is skewed left because the dots on the plot are clustered aoml theak
left side of the number line. The correct statement is that the data is skewed right because there is
Atail o on the right side of the number | ine.

c. iThe dots above the number 12 are outliers b
numbers. 0

Penelope thinks that an outlis the number that occurs most often. The outlier in this data is 20
because it is an extreme value compared to #$teofédhe numbers in the data set.

Spiral Review

The tally chart shows a survey of studéfdsorite sports.

Sport Tally

Soccer ml |

Football [*Hl 1l
Basketball [*Hl |
Volleyball Il
Swimming 1l

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

Soccer| Football | Basketball | Volleyball | Swimming

2. How many students were surveyed?

3. The same number of students picked and as their faorite
sport.
4. How many students picked volleybaB 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

It is accepable for a student to survey family memgyeeighbors, friendstcif they do not have access to the
people in their class.
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 yaurediaw.

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 Ibgj measured from your question?

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

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

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

g. What is the overall shape of the data?

h. Use the distribution of the data in your dot plot to answer your question.

6WB4 - 27 & 2014 University of Utah Mddle School Math Project in partnership with the
Utah State Office of Education. Licensed under Creative Commoify,. cc



2. The table givershavs how much time it took for8graders 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 attribute is being measured in the table.
Time
b. What is the unit of measurement for this attribute?
Minutes
c. How was this data measured?
Clock or stop watch.
d. Display the data in dot plot, be sure to label the number line and give it a title.

Time for 3% Graders to Read a Book Outlier
(]
Gap j
(] [ ] A —
Vel TN

[ [ ] L [ ) [ ] [ ]
+— } } } : : + } } : —

4 5 B 7 8 2] 10 11 12 13 14

Time (minutes)

e. Mark any clusters,aps, peaks or outliers that yobserve on the plot.
See plot abow.

f. What is the overall shape of the data?
The plot does not have a definitive shape.

g. Whatis the most typical time that it takes for"agader to read this book?
It takes betweef and 8 minutes for 8%grader 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 observations atieere?

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 shape of tdata?

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

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

/ 100 Yagj Dash Timegsecond$ \
\‘f'\l, 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 the dat above in a dot plot

° °
¢ o
° o ° ° ° ° ° ° °
+— } } } i ; i 1 J J J —
16.3 16.4 16.5 16.6 16.7 16.8 16.9 17 17.1 17.2 17.3 17.4

100 Yard Dash Times (seconds)

b. How many people ran in the race?
15 people
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 forunners 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 dofor each data entry it has:aj 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) What is the typical height of flowers in my gardeb®ijts:Inches

c) How many hours of sleep do students in my class get each night?
d) How much money do people in my city spend on rent each month?

6. Write a title for this plot based off of the statistical question that you chose in némber

7. Use the shape dtlie plot 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 gamesi

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 50 106 71 60 48 57 42 47 45

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

Li begins to make dot plot for this data but sogralizes that a dot plot it the 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 The firanged of the dat a 6asdtheéamastisisa Uniess you isecintesvatsoh thee s t
dot plot the number | ine would be very big. Al so t

a lot of dots to plotThis is an example athoosing the appropriatedl or graphical display to represent your data.

Ask your studentor ideas of an alternative way to graph this data. They might suggest a bar graph or breaking the number line valu

into intervals. Talk to them about hovhigtogram is kind of like a bagraph but each bar represents more than one quantity. Begin

by talking about possible intervals you could use for this data and make a frequency table/tally chart.

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

High Score | Frequency/Tally Total
Intervals

P pu ] 2

PO 0T TH~L| 6
op TUL Mm 10
TOOT WML ML [

®P XU ML (I 12
X o o H 7

wp pTU | 2

A frequencytable, or tally chart groups data into intervals. Thequencys the number of values in an
interval.

2. Copy thehistogram you made as a class. Be sonmgote key features on the graph.
Top Video Game Scores

Peak
16 e

15
14

v 13
= 12
o 11
& 10 Bell-shaped curve
S 9
Q
g7
E
5 6
Z 5
4
3
2
1
0 16-30 31-45 46-60 61-75 76-90  91-105 1
Top Score
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A histogram is a frequency display that uses bars to show the distribution of data in a set. The height of the b
shows the frequency of the values in that interval.

QStudents will be using thedtogram model to interpret the shape of the data.
Havea discussion about the distribution of the data in the histogram. You could discuss the following questions. Encourisge studen
to mark their histogram with features that are addressed in the qedstion.
How can you determine the total number of students that participated in the experiment from the histogram?
What does each bar in the histogram represent?
Is it possible to find the data point for a particular score on the histogram?
Did morepeopk have a top score greater or less ti@h
Describe any peaks, clusters, or gaps in the data? dtiadents mark these on their histogram
Degribe any outliers in the data.
Describe the shape of the data.
Is the data skewed?
How does the data help Li tmswer heg u e s t iWbat is thef typifial top score for this video g&nte
At thls point, accept arguments that just include discussion about the shape of the data. Note that some students may begin to
formalize ideas abouheasures of centémean, media, and mode) ancheasures of spread/variability answer the statistical
guestion. Encourage them to describe their reasoning and thinking, which should be very informal at this point.
3. Thegraphicbelowshows amount of water used on a particular dapfero p | e dnghe samevn s
neighborhood.
a. What is the attribute being measured?

Water

OO No O ~WNE

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

c. Howwould you measure this data?

Water mete
d. Display the data in aistogram? XTTIAXT @
XULUTIX WW 2 4
Gallons of Water used on Lawns ymmyt w 4
Yumy ww 6
6
° ™~ Peak
o 3 Outlier
0
£
z 2 ,/ Gap

600-649 650-699 700-749 750-799 800-849 850-899 1
Gallons of Water
e. Mark any clusters, gaps, peaks or outliers that your observe on the plot.
See plot abow.
f. What is the overall shape of the data?
The data is skewed left
g. What is the typical amount of water usmda lawn in this neighborho®@d
Most lawns use between 800 and 8@8lons of water each day.
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4. The graph below shows the number of Apps that my friends have on their electronic tablets.

1) Number of Apps on My Friends Tablets

—
(=]

9|003d JO JaquinN (Z

[ e e B B - ® L O = L D - - =

1-5 6-10 11-15 16-20 21-25 25-30 1

3) Number of Apps

mlt is acommon mistake to create intervals that are not the same size. Make sure that you create intervals
that are all the same size. For example if you wish to have intervals of 5 and you start at O then your intervals
would bert  thu  «fp Tt p Tetc. In the prol@m above the intervals are of 5 but they start Biote how the
difference between the low number (and high number) for each pair of consecutive classes is the saine (ie 6
=5, 201 15 =5, etc.)
a. Write in appropriate labels for boxes 1 through 3.
Seehistogram above.

b. How many of my friends have between ahd 25 apps on their tablets?
9

c. How many of my friends have betweerafd 10 apps on their tablets?
0

d. What does the shape of the distribution tell you?
The data ppears to be skewed Igfith mog of the friends having between 21 and 30 apps on their
tablets.

e. How many of my friends were surveyed?
33

f. Mandy has 17 appsndher tablet. She asks where particular data value is on the graph. Is it
possible to show her this?
No, with a listogram yal can only determine the interval in whickextainvalue falls.
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5. Marissa is interested in the number of days that students in her class are absent each year. On the las
day ofschool,she asks several students in her class how many times thesdraahool for the entire
year. Her data is given below.

6 12 0 2 16 5 4 0 5 5
1 7 4 21 3 13 2 3 9

a. Make ahistogram of this data. (If neededake a frequency table first

Number of Absences per Year

Number of People

9
8|
7
[
5
4
3
2|
1
0

0-4 59 10-14 15-19 20-24
Number of Days Absent

1
b. Circle the statemeriitelow thatcannot be made about the ddisplayed in youhistogram?
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 than Y4 of the class was absent more than 10 days.

6. Find, Fix, and Justify.

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

Time to Download a Movie in Minutey p o T 0 X W PM PC| PO PUL
Number of Movies 1 3 4 4 2

a. Carmen made histogram of the data and has maadgny 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 2

Carmen has her labels for tkandy axis mixed up. The bars on a histogram should not have a space
between them they should be touching. The interval labeldd Ebould be labeled Q2.
b. Carmen has just purchasethavie online based ahe data in the graph, what would you expect the
typical download time to be for this movie?
Anywhere between 7 and 13 minutes

levat NpmbefM of Absences per
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7. The two histograms given below show the ages of paweaiehing two different types of movies at the
same multiscreen movie theater.

Animated Film Attendance Drama Film Attendance

26
24
22
20
18
16
14
12
10

Number of People
Number of People

[=T S R -]

7s.

0., 'S,

é‘aeq <‘:9_29 0,5
Age in Years
a. Describe the shape of the distribution for each type of movie.

The data is skewed right for the animated film and skewed left for the drama film

7 3 2
0, 78, <05, ?s_eég 05, By Y0g,

355 .
o g 1 Al ges 2

g

b. How many people attended theath&
96 people

c. What percentage of the people attending the drama film were younger than 20?
Approximately 8.3%6

d. What percentage of people attending the atechéilm were 30 or oldér
Approximately 2.4%

e. Suppose you work fa marketing agency that is going to advertise these mWiaish type of
moviewould youadvertiseto ayounger audiencelustify your answer.
You should market the anirtgal movie to the younger audiertmecause the data distribution of the
animated mow suggests that people of a younger age are more likely to attend this movie rather
than a drama.

levat Amp mafied Film Attendar 6WB4 - 35 & 2014 University of Utah Mddle School Math Project in partnership with the
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8. Thedata in theablebelowshows the ring fingecircumference of 10 people

Ring Finger Circumference in Millimeters
154 17.6 16.8 16.1 17.8 15.7 15.3 15.7 16.9 15.6

a. Display the data in histogram.

Ring Finger Size

Number of People

0 5.0-15.4 15.5-15.9 16.0-16.4 16.5-16.9 17.0-17.4 175-179
Circumference of Ring Finger in Millimeters
a. Which interval includes the most data values?
pa& p @

b. How many people have a ring finger circumference leas 16.5nm?
6 people

c. What percentage of people have a finger circumference greater than 17 mm and less than 18
mm?
Approximately 206

d. Describe the shape of the distribution.
There is not a common shape for this daiggesting that the ring sizes are either very random or
more people need to be surveyed.

Spiral Review
1. Use long division to find each solution. Round your answer to the nearest tenth.
a. ¢u Tt b. vpuvo C. XOGCgT

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 AnalyzingHistograms

It is acceptable for a student to survey family member, neighbors, friends, etc if they do not have access to th
people in their class.
1. Create a statistical question of your own that you can answer by surveying peopiedfags. 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 histogram, be sure 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 your question.
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2. A nutritionistis interestedn the typi@l number of calories in a serving of chocolatecimam He has
collected data for calories per serving for several different brands oféam. His data is shown
below.

a. What attribute is thautritionistmeasuring
Calories

b. Make a frequency table of the data.

Calorie Frequency Total
Intervals

puTMPXT Il
PXULUP WW Il
cnmcct| |
CCucTW® L
comext| il
CXUCWW I
OTMTOCU |

RN B O W NN

c. Make a histogram of the data.
Calories in Chocolate Ice Cream

Peak—>, - Bell-shaped curve

Number of Ice Cream Brands

150-174 175-199 200-224 225-249 250-274 275-299 300-325
Calories

d. Mark any clusters, gaps, peaks or outliers that your observe bistbgram.
See plot abow.

e. What is the overall shape of the data?
The data is fairly symmetrical. As the calories incredmenumber of brands of ice cream increases
until the data peaks betweenc v ¢ T calories. After the data peakbenumberof brards of ice
cream begiato decrease as the calories continue to increase.

f. What is the typical number of calories in a serving of chocolaterezm?
Betweenc ¢ UC T @A € 1 QQi
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3. The histogram below shows t he 68gadeclassf parents

1)

c

30-34 35-39 40 - 44 45-49 50-54 55-59

3)

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

b. How manystudents hava parenbetween theges of 45 and 49

c. How many of studentBavea parenblder than 49

d. What does the shape of the distributieth you?

e. How many studentaere surveyed?

f. Carlotta wants to know how many parents are younger than 37, is it possible to determine this fron
the histograrfl Explain.

g. Create your own question that could be answered using the histogram. Thenyansweiestion.

6WB4 - 39 a2014University of Utah Mddle School Math Project in partnership with the
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4. Ricardo and Sven are interested in the heights of students at their school. At the end of the day Ricar:

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: Height of Kindergarten Students Title: Height ofStudents at School
17
17 16
16 15
15 14
[%s] v
R g5
) w12
° 12 ERRE
2 N 2 10
v 10 [Ty
— y— 9
o 9 o g
— 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 60-64 035—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.
See plot above(Sven is the plot on the left because the heights are smaller)
b. What attribute is being measured in the histograms
Height
c. What unit of measurement for this attribute?
Inches
d. How was this data measured?
Most likely with a tape measure aler
e. What percent of kindergartenerés are | ess
10%
f.  What percent o$tudents arat least 50 inches tall?
60%
. s b3t Hossoq o 2036 s AN oo i A
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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 attribute is bemnin 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 data iskeweal 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. It takes the typicalgraders between 13 and 18 minutes to completpulzle.
c. Suppose you gave a class Bfggaders the same puzzle and recorded how much time it took each

person to complete the puzzle. Bréise how thesth gradehistogram woulde different than the'®
grade histogram.
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4.1d Self Assessment: 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 quesbin
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
contexs 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
statistical giestion
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
numerial 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 quesins
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 plotbut often

donoét kno
label it
appropriatelyl
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
data.

| 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 dotplot 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
data in a
histogram, use key
terms to describ
its shape, and
interpret the
distribution of data

| can display data in
a histogranbut
often don
how to label it
appropriatelyl
dondt kno
describe the shape
or interpret the
distribution of data.

| can display data in
a histogram thasi
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
clusters, 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,
symmetrical and
outliers to describe
the shape and
interpret the
distribution of data.
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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 distribution |
in relation to its can identify the can identify the can identify the canidentify the
context by number of number of number of number of
reporting on te observations. observationsraad 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 indicate whiskill/concept the problem (or parts of the problatgnsto.

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 amount. Thenguedtiar 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 numerical data.
a. Whatis the 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 Evanébés favorite cookie?

For each of thguestions above that are not statisticgphrase them so that they are a statistical
guestion. Write them belawist three possible data values for each question.

e.
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Create twastatistical questiaof your own one categorical and onemerical, which areelated 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
t humb, for people in his class. He asks the s
myclasse He deci des to condu onh Hiadatais shown pelowv.g3][sa n s we

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 measuremt 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 sure to use key terms in youpti@scr

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 eat your 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 be asked that relates to the data.

b. What is the attribute that is being measured?

c. What is the unit of measurement 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?

6WB4 - 45 & 2014 University of Utah Mddle School Math Project in partnership with the
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h. What percentage of people spent 15 minutesssréating 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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Section 42: Meaures of Cerner

Section Overview:

In this sectionthefocusis onfinding and interpreting measures of center. To be useful, measures of center
must be characterized by numerical deswms. The first lesson hatuslents begin to understand thean is a
measuraf center that | evels out tlavelingbait @ isre nts(efeent hrer
referred to as th@arithmetic averageo r s i mp | 0yis diten theugha @f &s a fair share. They abstract the
act of gathering all the datand equally redistributing it to summing all the values in the data set and then
dividing by the total number of itesnIn addition to looking at the mean as a fair sheitelents will

experiment with the mean as darecing point of the distributiorfhis prepares students to better understand
mean absolute deviation when they analyze variability in the next sestuaients practice finding the mean
from several different data displays and begin to recognizéhbatean can baffectedby extreme vales.

Next, students learn about the median and mode and how to find them from a given set of data. They soon
realize that they can choose a measure of center that best represents thamiaing the shape of the data
distribution and the context in udh 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 as trthedatAvmladsanci ng pointo fo
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 for a given data set &hdvilny 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 on a sticky note.
Provde a large quantity of linking cubé&s your students to graldsk students taount the number of cubes in
their hand and write their number on a sticky no&vi&v how to make a dot plot andhlastogram by using
the sticky notes on the boawliter making tre dot plot oistogram review with studets that the data display
helps us to understand the shape of the détes acceptable to gather your own numerical data if you do
not have access to the linking cube data in your class. For example duware doing this activity on your
own you could repeatedly grab handfuls of buttons, beans, popcorn, etc to generate your own data.
Recall that the distribution of a data set can be described tBnitsy spread(variability), andshape In this
sectionwe are going to investigate how to describecenter of a data set.

1. What do you thinkisthecene r o f linking cubeldatas?s 6 s
This question is meant to get students thinking about obtaining a numbearitctaracteriza single featre
of this data distributionni t hi s ¢ a slemafilie liseful to@sk stedents what they think is meant by
Acentero? Maybe fAtypical o, fmiddItmaybenataalferrstadgrisdo,
suggest that the mode or medianali® the center of this data. That is great; howeliel will not be
discussed in this lesson.

2. What ifwewanted everyone in the class to have a fair share of cat&snany cubes would there be

per person?

Have a discussion about this questionpreviousgradesstudents have solved problems where they have been
asked to gather or sum measurement amounts in order to redistribute items or amounts eqgbddip.3ee
These questions are meant to get students to understanddha s a A f afilre wsdlaire® out 0O
of a unit rate. Ayour discussion progresses ask your stuttenlarify what is meant by the phras&sr share
or leveling out
Work in you group to answer the questiahove, be ready to discuss your ideas with the.class
It might be more manageable to have students work impgrblave each group answer the questions above for
their own group by use their linking cubsgveral strategies might be used. One strategy is to have each
student link their own cubes into a radd then line the rods up a row They can distbute cubes from the
longer rod to the shorter rods until everyone has the same amount of cubes flevetidg out the data)

A5=0083

Another strategy isto combimev er yonedés cubes together and then redis
amount. This strategy can be directly correlated to the algorithm for finding theimmedimding the sum of all the
numbergcombining the cubes) and then dividingthg number of people in the gro(gplitting the cubesvenly

between everyone in the group). It might be helpful to relate this redistribution to unit rate by talkingpeloutber of
cubes per person.

Some groups may not be able to redistribute thairb e s fii.e.theymlayhave some cubes left over. Ask them what
they should do with the remaining cubes. Discuss how they will have to split the remaining cubes between everyone in
group, meaning that each médavebthem deteiminé exacty bosvimucHled eubefiepch r t i
member gets. Have your studshare their strategiesd ideas andrite the answers to the questions above.
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This number that describesthedata a Af ai r shar eo or aledtliedridhhmetid meang o
or justmean It is often referred to abeaverage It is asingle numbethat describes the center of the data.

3. Atthe arcade it costs one tokrplay a game oSkeeball. The table below shows the number of tokens
that a grap of6 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 have the same number of turns playing the game. Determi
the number of times that each person can play threeghln other wordswvhat is themeanor average
number of times that each person can play the game? Use your linking cubes to represent the tokens
needed.

At this point begin to focus on the strategy of combining all thertsland then redistributinggmso each

person in the group gets the same number of tokensydslkstudento show this mathematically.

Combine all the tokens togetiferu ¢ 0o 0o ¢ LV QT
Splitthetokensievenl yo bet ween al ©—+ lhte members of the

Each person will get tbkens.

4. A family of five goes out to lunchThe numbers below show the cost of each iteaha person ordered
for lunch They decide to split the bill so that everyone pays the same amount. In othewiatdis
the average cost per person liarch?

$8.25 $8.70 $7.50 $6.95 $9.35

If your student hasot yet arrived at the algorithm for calculating the méalk them through it. To find the
average cost or mean
Combine all the costs togetHery® v & 1 x® 1™ 8LV W UL T K U

Spilt the total cost in equal shares for each member of the f@nﬂ@— yp v
Each person will pa$8.15.

r
Discusshow to find the mean for any giveet of datam

The meanor averageis ameasure of centefor a data set The meanis found by taking the sum of all
the data values and then dividingby the number of data \alues.
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5. Findthe averagéor each set of dat

a. Time to run a mile in minutes: b. Number of movies attended this summer
9.5,8.7,9.3, 10,104, 75,8.4,9.1 4,3,9,5,4,0,7,5,6,2,3,4
Average:9.1125 minutes Average:approximately 4.3 movies

C. d.

Number of Pets Owned
Number @ PostsOn A Social Media Zara M
Site Per Week i
JJ 25 Kaci 48 Alina |
Charlie 34 Mark 38 Todd .
Andrew 56 Nicole 52
Quinn 34 Seth 46 John L |
Cindy 45 Roxy 30 Aarav m
The average number of posts per week i
40.8. Average:3.6 pets

A common mistake isof students to leave out the data value of 0. For example, in part b sfuglents might argue that

the O will not change the sum of all the data value so it can be discarded. However, it still represents the number of mo
that 1 peson saw so it muste counted as data value; i.eyou must divide the sum by 12 and not Yé&u may want to

discuss that of course it is not really possible to have 3.6Ratiser we would say that the average number of pets owned
is between 3 and Many of these numaral measures do not make complete sense in relation to the context but they still
give us an understanding of this measure of center

Spiral Review
1. Out of a class of 25 peopl®&4 of themown a dog. What percentage of the class owns aogfd
your ansver 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 your
answer to the nearest percent.

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

4. Threefriends earned $21.75 doing jobs for a neighbor. How much money did each person earn
individually if they divide the total earnisgqually?

5. How many - cup serings are in 3 cupof 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 follitileng cubes shown below.
They have both made a mistake in their reasoning. Rigid rnistake and fix it, then justify why your thinking

iS correct.

1. Tinaknows that the she can think of an averagmearas every group having a fair share or the same
number of blocks. She begins to rearrange the blaséloncludethat 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 hees this he getan answer af -. He claims that this does not seem

like the right answer because the originalddetumbers does naicludeo -.
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4.2b Class Activity: Finding the Mean

Recall that the mean or the averaga imeasure of center tlsaimmarizes data set.
Students will compare their numerical measure of center in this section to the conclusion that 4

made about this data in earlier sections when they analyzed its shape. As theytlueytkisould begito

understand that by looking at the shape, center, and spread together for every data set they can begin to forr
good analysis and draw conclusions about the data distribution.

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 test scor eosvnihthetabl®r . 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

Have students use a calculator to find the mean.
1. Find the mearest score for the class.
Approximately 80.86
2. What does this tell you about how weCdmpdarehhes st
answer with theonclusions you made about tthet plotthat you made for this data 8ection4.1b.
In sectiond.1b, thedot plotsuggeste that most of the scores were around 80. This coincides with the
mean average of 80.86.

3. Find the meawf your paper airplane data the dot plofrom Section4.1b. Compare this average to
your conclusions about how far a typical pagieplane will flybased orthe distribution of thelata in

thedotplot.
Sample plot and average is given below.
®
[ ] [ ] ®
o ® o o ®
® ] ® ® o o ) ® o ® o
4 : } ; + : : : . ; ; : : ; } —
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Distance Paper Airplanes Can Figet)

The average distance that a paper airplane flies is 13.2Bé&sed off of the distribution of the dot plot
we stated that the typical distance wbhbke between 10 and 17 feet. The mean is within that range.
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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 histogram2WWhpat?

Number of Apps on my Friends Tablets

10

Number of People

9
8
7
6
5
4
3
2

1

0

1115 16-20 21-25 26-30
Number of Apps 1

1-5 6-10

It is not possible to find the mean from a histogram because a histogram only shows the number of
values within a certain interval and not exact values.

5. Thebar graph below shows the numbef pets that fiftee6™ gradershave owned in theiifetime.
Find the mean number of pets owned from the information given in the graph.

You may want to discuss Number of Pets Owned

the difference between and It may be cha#tnging
histogram andbar graph. for students to know

A histogram displays the 4 how to pull the exac
data values within a given @ data values out of a ba
interval. It is not possible td 3 graph It may be

know the exact value of a ﬁ helpful to have the
particular piece of data frorf , think about it as a dot
a histogram, only the 8 plot. You can do this
interval n which it falls. g by putting dots for eacl
Al so the fohaZz ' value inside of the bars

histogram touch each other

they do not on a bar graph. 0
y grap 1 2 3 4 5 6

Number of Pets 5

Themean number of pets owned is 3

6. In your class $eople do noget any weekly allowance, 3 people get $5, 5 people get $7, 7 people get
$10, 6people get $12, 1 person gets $14 and 1 person gets $15. Find the average amount of weekly
allowance for the class.
The average amotifor weekly allowance is $7.13

N . 6WB4 - 53 & 2014 University of Utah Mddle School Math Project in partnership with the
levat Npmbef of Apps on My Frient Utah State Office of Education. Licensed under Creative Commots, cc
Inc., https://plot.ly/120/~evatipp(Last Accessed: March 2016
2 eva i p (N.u mbfie r of Pets Own e d olnc., P
https://plot.ly/307/~evatipp(Last Accessed: March 2016
¢}


https://plot.ly/120/~evatipp
https://plot.ly/307/~evatipp

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
= EIDTIEG';ZE;LZEMS

Number of People

05 10 15 20 25 30 35 40 45 50 55
Time Spent Studying (Hours)

a. Use the barmph to estimatthe average time that each group of students spent studying for the test
See student answers.

b. Calculate theaveragdime each grougpentstudying for the testUse the average®s determine
which group of students spent more time studying for their math test.
6" graders spent an average of 0.9 hours studying for their test.
The college students spent an average of 3.55 hours studying for their test. This nieafsglea
students spent more than 3 times the amount of time studying for their test thiythdess.
8. The graphgiven below showtte weights of two differerdnimals. Find the mean weight of each type
of animal to determine whicmanal has a higheaverageveight.

e %
e & & %
8 &8 § & & % § 8

Weight (pounds)

v

4
]

4 1 1 1 1 L L 1 1 1 1 A
T T T T T T T T 1

6 7 8 9 10 11 12 13 14 15

_ ~ Weight (pounds) _ .
The average weight for the bunnies is approximately 6.3 pounds. The average weight for the cats is
approximatel\0.8 pounds.
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9. The table shows the low tempenges recorded for a we@k early March.

Daily low temperatures in degrees Fahrenheit

30° 33° 33° 30° 15° 32° 34°

a. ldentify any outliers in the data
15° is an outlier

b. Find the mean of the data with and without the oujer
The mean with the outlier is ¢ @t
The mean without the outlier iso ¢

c. Describehow the outlier affects the mean.
With the outlier the mean is less than all but one of the temperatures. Without thetloeltherans

higher and better represents the data.
If students struggle to a@htify the outlie¢s), have them make a dot plot.

10.The line plotshows the speed of several cars 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.
The outliers are 68 mph and 70 mph.

b. Find the average speed of the cars with and wittiee outlies).
With the outliersthe average speed is 54.4 mph
Without the outliersthe average speed is 52.63 mph.

c. Describe how the outliés) affects the data.
With the outliersthe mean is higher than 13 of the 18 data valM&thout the outlies the mean is

lower and better represents the data.

11.Create two different sets of data that have 4 vadaeband a mean of 15.
Any four numbers that sum to 60 will have a mean of 15.

Students may approach this problem in a variety of wHysy couldwork backwards by reasoning tH&i was
obtained by dividig the sum of the four valuby 4.Multiplication is the inverse operation of division so 15
times 4 is 60. The sum of the values must be 60. It does not matter what the values are as psgragdhe

60. They might reason that since the mean is 15 all or most of the numbers must be around 15, they can ther
guess and check until they find 4 values with a mean of 15.
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12.Owen has recordkfour of his quiz scores for his historiass below

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 playing video gdb®termine the lowest possible score

7,10, 8,8

he can get on his fingluiz to earn his reward.
Owen must get at least a 7 to get an overall mean of 8 for the 5 test scores.

b. Ow e n i8tary téacher wants to get an idea of Howr of her students, including Owen, did on
their5quizzesThe teacher os

g r a.d\ssunte that Owen gea sadm bisMast b e |

teacher can f asrawvhole u t

gui z. Show how Owenbos

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

Letabs AMverage: 6.

Owenbds Average: 8

Sethés Average: 7.6

Somer 6s Average: 9.6

GroupAverage: 7.9

1. Use aruleto find the length ofour items in your desk to the nearesif an inch. Then mark these
measuremeson the number line given below.

Spiral Review

2. Solve the following problems without a calculator.
b. vt oo

a. o1 QU
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