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MY WORD BANK

| or phrase, using pictures and examples when
and examples.

bivariate data

table
effrequeney table

numerical data
measurement data

line of best fit

outlier two-way table
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1.0 Opening Problem

OPENING PROBLEM: STACKING CUPS

[8.F.4; SMP 1, 2, 4]
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1.0 Opening Problem

ation inX and y) that relates height to

8. Use your rule to esti tofa

ck of 100 cups.

line to approximate the data, why do ordered pairs that
sorrespondt@ non-whole-number x-values make no sense in this context?
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6.1 Numerical Data

NUMERICAL DATA

We will construct scatter plots for bivariate numerical data, investigate patterns of association, and

interpret the data.
[8.SP.1; SMP2, 3, 4, 8]

STARTED

Average Annual

Income
in $1,000s

(“output 17)

8.3

7.1
55
master’s degree 4.1
doctoral degree 98 3.1

(US Bureau of Labor Statistics, 2020)

s in the contexts given above.
b. (input, output 2) — (12, 9)

d. (input, output 2) — (16, 5.5)

meanings of numerical data, measurement data, and bivariate data in My Word

Bank.

3. Was the data you collected in Stacking Cups numerical data?

Measurement data? Bivariate data?
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6.1 Numerical Data

SOCIATION

Unemployment Rate vs Years of Education

3

151

12

unemployment rate (in %)

20
ears of cation

3)

4. Make a scatter plot of the
Height of Student | Sc
(in cm)

150
130

association is weak or does not
3 “clusters in a cloud.” X

v

exist if the

5. Explain what you think the association is between the math test score data and the student
height data.

6. Record the meaning of association in My Word Bank.
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6.1 Numerical Data

ICE 1

, all without contexts. Predict the kind of
atterns in the data. Graph points to verify

et 2

Set 3

5, 1)
, 1.5)

L 1.1)

(1, 4.8)
(3,0)

(5, 3.2)

(0,0.5) (0.5, 0.

(1.5, 2.5)

9)

Verification:
(after graphing)

2. Examine the pairs of variz
association you might e

Verification:
(after graphing)

Kind of association

Negative

Weak or None
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6.1 Numerical Data

ND CAUSATION

Cost of Fires vs Number of
Firefighters Responding

n
>

ost of the damage of the fire

ber of fire
sponding to the fire

ith c ion. ach statement, list
i others.

efore, want to live longer, walk

4. As sales of ice cream i ate of drowning deaths increases. Therefore, ice

untry has as a percentage of population, the longer the life
country. Therefore, cell phones cause you to live longer.

6. Explain what the phrase “association does not imply causation” means in your own words.
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6.1 Numerical Data

ICE 2

rcise Rates by State
nd Prevention (CDC), 2018

2. How many data points do onthe s r plot? Does the data appear to cluster
anywhere?

oint below means in context.
Mississippi (69.1, 39.5)
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6.1 Numerical Data

oints for the two states above.

exercise and

6. What might be some reaso in the United States?
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6.2 Lines of Best Fit

LINES OF BEST FIT

We will construct linear models for measurement and other numerical data clustered around a
straight line. We will draw lines of best fit, estimate their equations, interpret slope and y-intercept
in context, and use the equations as models to make predictions. We will explore the effects of

potential outliers on data. We will observe associations that are not linear.

[8.SP.1, 8.SP.2, 8.SP.3, 8.F.4, 8.F.5, SMP1 ,4,5,6,7]

STARTED

3. Fill in the missing information for ea

AC
(30, __ )
three points on
the line (10 (80, ) (60, )
(use the grap
O __ ) O __ ) O __ )
another point 1
on the line (53, ___ ) (12, ) ['—, _j
(use the equation)
MathLinks: Grade 8 (2" ed.) ©CMAT 9
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6.2 Lines of Best Fit

TA REVISITED

graphs from the previous lesson.

Average Annual Unemployment
Income Rate
in $1,000s in %

32.2
40.6
45.6
48.8
67.9
80.3

10 15 20 25 X 5 10 15 20 25 X
years of education years of education
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6.2 Lines of Best Fit

CATION DATA
lassmates. Then answer the following.

lace as theirs on the graph?

ept exactly the same?

n one line of best fi iS accurate e

for t raph on the left.

isp

According to your model, how much is ol worth in terms of a year’s income?

3. Explain what t pe repr ontext of this problem for the graph on the right.

0 your model, how much does a year of school affect employment?
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6.2 Lines of Best Fit

CATION DATA

nued

e predictions about the income of a person

ork years, earning an
t age 22, and plans to work for
eir lifetime expected

earnings. What are some other fac ant to consider in this analysis?

6. Record the meaning of line of best fit in My Word Bank.
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6.2 Lines of Best Fit

ICE 3

a plant’s growth.

c. The equation of this line in slopé

4. Explain what each repres text of the's

a. The slope

b. The y-intercept

b. time for the plant to grow to 100 cm.

6. What are some issues that could arise by using a line of best fit to predict the height of the
plant after large amounts of time passing, like 100 weeks?
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6.2 Lines of Best Fit

ICE 4

uation you wrote in problem 7. Explain why
our estimate.

bowl. Then she placed a second bo ide
, and continued this proces W more times.

:X

4. Estimate a line of best fit rite its eq
5. Explain what eac t of the problem

a. The slope b. The y-intercept

equation to predict...
a. ight of 20 bowls. b. number of bowls it takes to reach 100
cm.
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6.2 Lines of Best Fit

ES BY STATE

ctice 2. Use it to answer the following

below and write its equation.
may want to use a ruler.

sent in the context o robl

ommends to governors of all
tes to sét a goal of 20% for their
population exercises. sity rates. What does your model

ict that the exercise rate should be to
this goal?

Obesity Rates vs Exercise Rates by State
enter for Disease Control and Prevention (CDC), 2018
%

9P o8
)

%%

o
o
0%t o
00 ¢
o 0® o

‘e

10 20 30 40 50 60 70 80 90

% of adult residents who exercise regularly
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6.2 Lines of Best Fit

IERS

pvious grade. Record the meaning of outlier in

Grades on the Final Exam versus the Midterm
N

Grade on the Final

20 60 80 100X
Grade on the Midterm

ou removed this data, what

pest fit on raph that excludes the potential outlier and write its equation.
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6.2 Lines of Best Fit

tterns that are not really there.

/N
50

40

30

20

10

x

40 50

o what effect, if any,

7. Make up a titl abel the axes in a way that the data might fit your

con
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6.2 Lines of Best Fit

SSOCIATIONS
ivariate measurement data that are not linear.

ball measured at the top of each bounce.

the Height of a Bouncing Super Ball

Y,
100$
80| o
S
T 60 Q
o)
‘S
3 40 —
(]
T o .J.
o
il
6 8 10 X
ounces
ny outliers in the data?
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6.2 Lines of Best Fit

Il measured over a period of time after it is

0) Height of a Basketball

30] A

N
o

(=Y
(6]

Height of basketball (ft)

4 6 10 X

# of seconds

any out e data?

a graph. Explain why you think it is realistic (or not).
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6.3 Categorical Data

CATEGORICAL DATA

We will use two-way tables to display the frequencies and relative frequencies of categorical data.
We will examine patterns of association in bivariate categorical data, and draw conclusions about

possible associations.
[8.SP.4; SMP2, 3, 4, 7]

STARTED

elative frequency table in

ostello’s 8" grade m

. Can a student have more than g

. The sum of the 2" column is is value compare to n?

c. Explain why the perce sum of the 3™ column) in Table II is not 100%?

Table II
What pets do you own?
Animal Number of | Percent of
students students
n=__
Cats 6
Birds 10%
Dogs 10
3 or more 0 Other 1
Total None 50%
MathLinks: Grade 8 (2" ed.) ©CMAT 20
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6.3 Categorical Data

GORICAL DATA?

Possible responses

ING ARTS
Possible responses

Numerical
data

4.
Data type

EAMING VIDEOS

Possible responses

Categorical
data

A survey question Possible responses

6. Record the meaning of categorical data in My Word Bank.
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6.3 Categorical Data

TABLES

und to the nearest percent.

lel

State which table has the be
required, write the expressic

4. How many are m 6. How many lived?

8. Out of all the males, what | 9. Estimate the ratio of
percent lived? males to females who
died?

onclusions can you draw from the data. Use the data to explain whether it was
be male or female.

11. Record the meaning of two-way table in My Word Bank.
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6.3 Categorical Data

rded.
nts (A through J)

F G
No Yes
No Yes

AC0 S@ane Chores tive Frequency Table
_Stirdents with | Students with
Total

No Curfew

4. Draw a square around the percent of students with no curfew.

5. Draw a trapezoid around the percent of students who had chores and a curfew.
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6.3 Categorical Data

orical data on the previous page. Write which
f a computation is required, write the

7. What percent of students had n@,chores
and no curfew?

9. What percent of students

ents have no chores. What is

13. Raji thinks th ents n’t h chores are more likely not to have a curfew
either. Does t a suppo im? Explain.

think there might be some associations in this data? Explain.
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6.3 Categorical Data

G DECISION

g a cell phone advertising campaign in movie
to pitch your campaign to a younger audience
bns of 1,000 movie-goers, and recorded the

older buying a

year?

e the two-way

1,000

audience or an older one. Clearly ¢ ed the data. Use frequencies and
relative frequencies to formulate your sta

ata to explain whether you think the cell phone company should
rgeting a younger audience or an older audience.
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REVIEW

: BIVARIATE DATA

or D.
Our group start poster is

rker. Our group marker is

ing your teacher’s
Poster 3 (or 7

(1, 70) (2, 6

4830) (5, 30) (5, 33)
(8, 12) (8, 9)

(9,9) (9, 12)

(10, 9) (12, 36)

. Explain the association j

. Come up with a reason ' rite an appropriate title and axes labels.
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SORT: BIVARIATE DATA

out.

Record results.

Review

Card set O

Card
number

word

I

II

v

i ards a ecord the attributes that are the

~Q

3. Partners, choose another pair of numbered matched cards and discuss the attributes that
are the same and those that are different.

MathLinks: Grade 8 (2" ed.) ©CMAT
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Review

EREOTYPES

well academically, but he believes that all
rbed by the hurtful stereotypes of certain

| to try to find an association betwe
onor roll. Students were asked atr

sports

cs and Athletics
elative frequencies)

port no sport | Total

honor roll roll

no honor nor
roll roll
Total Total

the data? What conjecture might you make about
ademically at this school? Clearly show how you used the data. Use
eguencies to formulate your statements.

2. What associati

3. Are there Other stereotypes you hear about that you think ought to be questioned?
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Review

RY REVIEW

ACross Down

1 data whose res 2 data sorted by attributes

3 table that lists counts from a
population

6 type of frequency table that displays
percents

pproximates a linear
ip (2 words)

9 analyzed with statistics or displays
lly large or small value in a 11 number of variables in univariate data

10 p among variables (it does

not imply causation)
12 a sorting circle diagram
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Review

REVIEW

he value of a corresponding cell. Use clues to
Once evaluated, the cells will contain the

The Clues

2. Solve each equation. Check by suk

a. -4(g—8) =28

3.2(p - 5.5) + 2p = -33.2
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Review

drawn to scale.)

4. A cylinder has a diameter of 11 cm and
height 9 cm. Find its volume. Leave in
terms of 7.

5. A cone has dimensions shg
volume. Use T = 3.14.
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Review

cientific notation

56,000,000

56 x 10

2.7 x 10°

scientific notation. Circle the smallest value.
b. 5,520,000 x 20,000 |c. 0.01082 x 0.005

10. Write € umber below in standard notation. Circle the largest value.
a.  1.79x10* b.  31.2x10° C. 2.2x107

MathLinks: Grade 8 (2" ed.) ©CMAT 32
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Review

CTION
ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres
(8.G.C)

O Complete the real n

—— = - = —

2. Unit Progress. Go back to Monitor Yo

on the cover and complete or update
your responses. Explain so

tter now than before.
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Student Resources

STUDENT RESOURCES

Definition

Word or Phrase

en two variables is a relationship between the variables,
ly dependent. In the case of numerical variables, if the
linear association between the variables.

d batting average for each baseb
categorical variable and one nume

at has two numerical va
ter plot, so that the relations

s for each pl gotball team is a bivariate

S colors, ranges of measurements,
inite y categories.

out a population, often numbers,

and the number of times they occur in a data

frequency table A frequency table is a'ta

set.
line of best fit A line of be or a Se plot is a straight line that best
represents/(i some 2) the data points in the scatter plot. 2 o
o©
1+ o5o °
12 3
measuremes erical data that comes from making measurements.

asurement data can be obtained by measuring such things as heights,
ts, temperatures, lengths, areas, and volumes.

merical data Numerical data is data consisting of numbers. The numbers allow for statistical

calculations, such as finding the mean or median.

An outlier of a data set is a data value that is unusually small or unusually large relative to
the overall pattern of values in the data set.

For the data set {1, 1, 1, 3, 5, 6, 6, 7, 23}, the data value 23 is a potential outlier.
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Student Resources

Word or Phrase

Definition

o the source of a data set.

cal inferences about the students at a school, we may
he students, or we may gather data from all the
e population refers to the students in the school.

where numerical data that has p
the purpose of answering the qu

A statistical question: “How much TV do middle sch
vorage” N

NOT a statistical

plays bivariate
e variable, a

of observations is called

Numerical data is data consisting of numbers® is numerical data that comes from making
measurements.

Numerical survey questions are u : merical data typically come from counting or
measurements. Examples of numg
e How many dogs do you own )
¢ How many minutes di : 2(@ measurement question)
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Student Resources

Lines of Best Fit

St represents

a scatter plot,
e that there is
> such line may

is given as

7

10
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Student Resources

Outliers

small or unusually
set. 10

5 when one does not.
en there clearly is one.

t (6, 10) is a potential
usually large

ed how many pets
umbers of pets that

d she had 40 fish. This
ause it is unusually
S.

Categorical Data

golors, range ents, or other attributes of

5 to thesedguestions are usually in

, ho petsietc.)

Frequency tables

Relative frequency tables
Pie charts (circle graphs)
Bar graphs

Some ways to report two-variabl
¢ Two-way frequengy tab
e Two-way relativ,

MathLinks: Grade 8 (2" ed.) ©CMAT
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT
een quantities.

ship between two quantities. Determine the rate of
description of a relationship or from two (
graph. Interpret the rate of change and initi

ip between two quantities by ana
, linear or nonlinear). Sketch a gra
described verbally.

iate data.

hte measureme
patterns such
onlinear assg

del relations en two quantitative variables.
ion, iAfermall aight linefand informally assess
ata pe¢ o the

2MS in ontext of bivariate measurement data,
a linea adel for a biology experiment, interpret
our of s t each day is associated with an

AUUIUUT A . AaAlulc Pla ClIyl |

8.SP.4 | Understand that patterns of assomatlo en in bivariate categorical data by displaying
frequencies and relative freg : Construct and interpret a two-way table
summarizing data on twQ ariables collected from the same subjects. Use relative
frequencies calculated f ns to describe possible association between the two
variables. For example om students in your class on whether or not they have a curfew
on school nights and i

with mathematics.
e appropriate tools strategically.

SMP6 Attend to precision.

SMP7 for and make use of structure.
SMP8 or and express regularity in repeated reasoning.
977816147454267
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