Caregiver Support | Grade 8 Unit6

Associations
in Data

Data is one way we make sense of the world
around us. Organizing and displaying data can
allow us to describe trends and make predictions.
In this unit, you will investigate data points that
represent two pieces of information.

Essential Questions
What is a scatter plot and what can it tell you?

How can lines help you model dataon a
scatter plot?

How can you analyze data with two variables
that are categories instead of numbers?

© Amplify Education, Inc and its licensors. Amplify Desmos Math
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Summary | Lessonl

You can organize and display data that includes numbers in different ways, including in a
table and in a scatter plot. A scatter plot is a set of disconnected data points plotted on a
coordinate plane.

A table and a scatter plot both display the same data, but can be helpful in different ways.
For example, you can use a scatter plot to investigate connections between two variables,
while a table is helpful for looking for the exact values of specific data points.

Here is data showing the amount of time in seconds and the number of clicks of the button.
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Try This

For extra credit, a group of students participated in a study where they recorded the
number of hours they slept the night before a test and their test scores.

Here is a scatter plot of the data. R

* Ayaan: 7 hours, score of 74 100

« Emika: 6 hours, score of 76

 Inola: 8 hours, score of 88

Test Score

- Kwasi: 5 hours, score of 63 ®

e Zoe: 7 hours, score of 90 50

a  Whatis another way you could organize or display
this data?

>
b Whatis one advantage of organizing the data into 0 5 10

a scatter plot? Hours of Sleep
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Data presented as numbers, quantities, or measurements that can be compared in
a meaningful way is called numerical data, or quantitative data. You can investigate
univariate data, which involves one variable, and bivariate data, which

involves two variables.

There are different ways to represent numerical data. A dot plot shows data for one
variable and a scatter plot shows data for two variables at the same time. Seeing two
numerical variables at the same time allows us to notice trends and connections.
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Try This

During one week, an ice cream stand collected data on the temperature outside and
the number of customers.

a Create a scatter plot of this data.

A
Da | Temperature | Number of g 1
y (°F) Customers g 75
1]
Monday . 85 . 58 3 7
Tuesday 83 55 S
: . . 3 65
. Wednesday : 90 : 68 g
Thursday 75 50 Z 60
Friday : 85 . 72 , 55
b Write a question that you can answer based on 50 J
the scatter plot. 3 " >
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A point on a scatter plot represents two pieces ~ 50 4 :
of information. The axis labels tell you how to s 45 ‘
interpret the coordinates of each point. %ﬂ 40 S ®
In this example, the point (4, 10) represents a T 35
robot with an eye distance of 4 inches and a 30 ® ?
height of 10 inches. 25 ®
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Try This

Anice cream stand collected data on the temperature outside and the number of
customers over time.

a Circle the point that represents the day " A
the temperature reached 72°F outside. E 75 ®
270 r
(2]
=)
b Estimate the number of customers %’ 65 ° ¢
°
on that day. = 60 ®
Qo °
£ 55 .
pd ° o0
. 50 ®
¢ What does the point (85, 75) represent?
45 T
o, !
>
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A linear model is a line on a scatter plot that helps identify trends in data more clearly.
You can also use a linear model to make a prediction.

For example, there are two ways you can
use this linear model to predict a dog's
height when it weighs 50 kilograms.

» Use the graph to locate 50 on the z-axis and
follow it up to meet the linear model, which
shows a y-value of 80. This means when the
dog's weight is 50 kilograms, its height is
80 centimeters.

Dog Height (cm)

« Use the equation for the linear model,
y = 1.08z + 26, by replacing x with 50 and
evaluating for y, which is approximately

80 centimeters. 10
You can identify an outlier by looking for :_>
points that are far away from the other 0 10 20 30 40 50
points and from the predicted values. The Dog Weight (kg)

point (40, 30) is an outlier on the graph of
dog weights and heights.

Try This
This scatter plot shows data collected — A | |
about the length and width of people’s feet.  § 12 t s
£ u s~
a Use the linear model to predict the foot S ..y
width of a person whose foot length is - e® | ©
28 centimeters. 3 10
L
. e
9
b Circle the outlier on the graph. 8
[
7

T g
0 20 22 24 26 28 30
Foot Length (cm)
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You can use a scatter plot to help identify patterns in data points and relationships
between two variables.

For example, this scatter plot shows data about how . A
long customers waited at a drive-thru restaurant and E 24
the number of staff working at that time. ~ 90
Q

The scatter plot shows both specific information E 16
and general trends, including: = 1o %
+  When 3 staff were working, the wait time was about = o

12 minutes. 8

$

« The more staff there are, the shorter the wait time 4

seems to be. T

>

0 2 4 6 8 10 12
Number of Staff

Try This
This scatter plot shows the heights and = 120 4 ‘
weights of 35 dogs. 2 L,,,
T 100
a What does the point (8, 5) represent in é‘ .
this situation? 2 80 fi%:
| B
a EPN[ "SEE
60
’}’i'
40 et
q ._‘ HE ®
b Identify a general trend based on the 20 > ¢
scatter plot. t#\‘
o >
0 5 10 15 20 25 30

Dog Height (in.)
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When creating a line of fit for a scatter plot, it's important to determine how well the line
fits the data. A good line of fit follows the trend of the data, is as close to the plotted points
as possible, and has about the same number of points above and below the line. The line
may pass through some, all, or none of the points.
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This line is a good fit for the data. This line is not a good fit for the data.

Try This
Here is data about the price of a used car and = O 4 , N
the year that the car was manufactured. % /
L2 18000
. . . . a Ss
a Explain why this model isn't a good fit for 15000 p
the data. /
12000 v .
9000 ;
6000
#AM >
b Draw a line of fit that better represents the o
i 0 © & O 4 N o
data for this scatter plot. QO QY & &Y & &
P S S

Year
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If two variables on a scatter plot are related, there is an association. The slope of a linear
model can help determine the type of association. A positive association means that
when one variable increases, the other also increases. A negative association means that
when one variable increases, the other decreases. If the scatter plot shows no clear trend
between the two variables, then the variables have no association.
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Positive association Negative association No association

Try This
Here is a scatter plot that shows data —_ 4
on the weight and fuel efficiency (miles 20 32
driven per gallon of fuel) of 21 cars. f—, 30 \_®
5 28 \\
a Whatis the type of association between % 26
weight and fuel efficiency? '© 24 o \;
= °
w22 Y
3 20 oo\
- °
18
b The line of fit has a slope of about -10. 16 °
What does this number mean for
the weight of a car and its predicted 14
fuel efficiency? %
>
0 1 2 3

Weight (tons)
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When you can model data on a scatter plot with a straight line, we say it has a linear
association. Data that can’'t be modeled by a straight line has a non-linear association.
Sometimes groups of data points appear close together, which are called clusters.

This scatter plot is an example of a This scatter plot is an example of a linear
non-linear association, without clusters. association, with clusters.
Y A Y A
[ )
[ ]
s
[ ]
. ] ]
- d PY¥
L3
< > < >
v T ‘ T

Try This

a Describe this scatter plot using at least two terms fromthe ¥ A

word bank. |
o
b'o °o®
ositive negative s
POSIIVE gativ clusters %%
association association ®
linear non-linear . 4
L . outlier °
association association
%
[ ]
| .
»
T

b Plot points to create a scatter plot that shows a negative Ya
linear association with clustering. 10
5

0 5 10T
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By understanding the association between two variables, you can make predictions about
unknown values. When there's a linear association, using a linear model can often make
predictions more accurate.

For example, this scatter plot shows data . A
about how many minutes customers waited E 24
at a drive-through restaurant and the number > 20
of staff working at that time. This data can £ \
be modeled by the equation y = -1.752 + 19. ; 16
()
» Theslope of the linear model is -1.75, which =
means that if the number of staff increases by 12
1 person, the wait time decreases by 1.75 minutes.
« Thelinear model predicts that if there are 2 staff 8 ®
working, the wait time will be approximately
15.5 minutes. 4
» But the linear model also predicts that when T\\
there are 0 staff working, the wait time will be >
19 minutes, which is impossible! 0 2 4 6 8 10 12
Number of Staff

Try This
This scatter plot shows the distances and . A
times for a set of flights. < .
(]
E
a Draw aline of fit that best represents E 4
the data. %0
3 ® e
b Describe the association between flight
distance and flight time. 2 ®
o°
1 jo!
. . D>
€ Use your model to predict the flight 0 500 1000 1500 2000 2500

time when the flight distance is

2,000 kilometers. Flight Distance (km)
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You can use a two-way table to compare two variables of categorical data, which is data
that can be sorted into categories. Two-way tables show one of the variables across the
top and the other down one side. Each entry in the table represents the frequency, or the
number of times, that a category appears in the data set.

For example, this two-way table

shows data about whether Meditated MD;C(;iTa"tZ Total
students meditated on a certain ,

day, and whether they felt calm or Calm 53
agitated that day.

Two-way tables, scatter plots, Agitated 44

and bar graphs can all be used
to represent data and explore
associations within data. Each
representation has advantages and disadvantages. You can use these representations to
investigate possible connections between variables. In the example, we can see there's a
connection between meditating and feeling calm, since a majority of the people who felt
calm also meditated.

Total 68 29 97

Try This

Students took a survey on

whether they want to wear No Uniforms Uniforms Total
uniforms or not. The table 7th Graders 53
shows their responses. .
8th Graders 21
a Complete the two-way
table. Total 29 97
b What does the number 53 No Uniforms vs. Uniforms
mean in this situation? 50
40
30
¢ Complete the bar graph for this situation
with the data about students who want 20
uniforms.
10
0
7th Graders 8th Graders

B No Uniforms [ Uniforms




Summary | Lessonll

You can use specific types of two-way tables and bar graphs to show frequencies and
percentages within data sets.

The relative frequency of Relative Frequencies
a category is the fraction _ Prefer
or percentage of the data Prefer Texting | Calling Total
set that's in that category. *
A two-way table of relative Younger 100%
frequencies shows the Than 40
fraction or percentageof BB 4 OorOIder """ : 100%
each category instead of the | :
number of data points.
A segmented bar graph compares different categories within a Segmented Bar Graph
data set. Each bar represents all the data within one category,or ~ 100%
100%. The bars are each separated into parts, or segments, that 80%
show what percentage each part makes up of the whole category.  60%
We can use representations like these to identify associations 40%
between two categorical variables. For example, the table and zgz’
(]

graph show an association between categorical variables, age,
L. Younger 40 or
and communication preference. Than 40 Older

M Prefer Texting
M Prefer Calling

Try This

Here are two representations of relative frequency.
Cell Phone Ownership Lucky Socks and Winning Bingo

100
Winners | Losers Total
75
Lucky
50 Socks 80% 20% 100%
25
Regular 79% 21% 100%
) — e B
Kids Adults
Il Phone M No Phone
a |[sthere anassociation between age b Isthere an association between wearing
and cell phone ownership? Explain your lucky socks and winning bingo? Explain

thinking. your thinking.
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Lesson1

a Responses vary. Create a table that sorts the data by hours of sleep or score.

b Responses vary. In a scatter plot, it is easier to see the relationship between both
variables.

Lesson 2

a A
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b Responses vary. How are temperature and number of customers related? What
trends, if any, can be seen from the scatter plot?

Lesson 3
a A

75
70
65
60
55

Number of Customers

50
45
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i.
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w
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>

Temperature (°F)

b There were approximately 44 customers when the temperature outside was 72°F.

¢ The point (85, 75) represents a temperature of 85°F on a day with 75 customers.
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Try This | Answer Key

Lesson 4

a Responses between 10.75 and 10.95 centimeters are considered correct.

b ~ 4 L
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°
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" g
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Foot Length (cm)

Lesson 5

a The point (8, 5) represents a dog that is 8 inches tall and
weighs 5 pounds.

b According to the scatter plot, a general trend is that taller dogs weigh
more.

Lesson 6

a Responses vary. This model isn’t a good fit because more of the data
is below the line than above the line. This means that the line would
overpredict most of the data.

b Sample shown on graph.

Z 21000 4 —
S 18000 /
o
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Lesson 7

a Responses vary. There is a negative association between weight and
fuel efficiency. As the weight of the car increases, the fuel efficiency
decreases.

b If the weight of a car increases by 1 ton, the model predicts that the car’s
fuel efficiency will decrease by 10 miles per gallon.

Lesson 8

a Responses vary. This scatter plot shows a negative non-linear association
without clusters.

b Responses vary. Sample shown on graph.
Y
10*
([ )
&

“‘

0 5 10°

Lesson 9

Flight Time (hr)

v

>

(i} 500 1000 1500 2000 2500
Flight Distance (km)
b Responses vary. Flight distance and flight time have a positive linear
association meaning that as flight distance increases, flight time increases.

¢ Responses vary. A flight with a distance of 2,000 kilometers will have a flight
time of just under 3 hours.
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Lesson 10

a .
No Uniforms | Uniforms Total

7th Graders 53

8th Graders 44

97

b In this situation, 53 represents the total number of 7th graders that
responded to the survey.

c No Uniforms vs. Uniforms
50

40

30

20

10

7th Graders 8th Graders

B No Uniforms B Uniforms

Lesson 11

a Yes. Explanations vary. There is an association between age and cell phone
ownership. The percentage of adults who own a cell phone is much larger
than the percentage of kids who own a cell phone.

b No. Explanations vary. There isn’t an association between wearing lucky
socks and winning bingo. The percentage of bingo winners wearing lucky
socks is only 1% greater than the percentage of bingo winners wearing
regular socks.
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English
association If two variables are related asociacion Sidos variables estan
to one another, we say that there is an relacionadas entre si, decimos que
association between them. Associations existe una asociacion entre ambas. Las
can be described as positive or negative, asociaciones pueden describirse como
linear or non-linear. positivas o negativas, lineales o no lineales.
Some examples of associations are: Algunos ejemplos de asociaciones son los
Positive: One variable increases as the other also siguientes:
increases. Positiva: El valor de una variable aumenta a medida
Negative: One variable decreases as the other que el valor de la otra también aumenta. Negativa:
increases. El valor de una variable disminuye a medida que el
Linear: Can be modeled by a straight line. valor de la otra aumenta.
Non-linear: Cannot be modeled by a straight line. Lineal: Puede modelarse con una linea recta.

No lineal: No puede modelarse con una linea recta.
bivariate data Data that involves two datos bivariados Datos en los que se
variables. Each data point contains two incluyen dos variables. Cada punto de
pieces of information. datos contiene dos informaciones.

For example, a collection of students’ heights and Por ejemplo, una coleccién de estaturas de
shoe sizes would be a bivariate data set. estudiantes y tamarios de zapatos seria un
conjunto de datos bivariados.
categorical data Data that can be sorted datos categoricos Datos que pueden
into categories instead of counted. clasificarse en categorias en lugar de
contarse.
For example, data on a group of students’ favorite Por ejemplo, los datos de los colores favoritos
colors or what month they were born in. de un grupo de estudiantes o el mes en el que
nacieron.
clusters Groups agrupaciones
of data values e (clusters) Grupos [
7] ee ! ,/ oo !
that are close i, de valores de A
together. s L datos que estan (e L
ab proximos entre si. )
L= 227N
.-; P :‘I’
/ .‘.,/ M .O. /

© Amplify Education, Inc and its licensors. Amplify Desmos Math
is based on curricula from lllustrative Mathematics (IM).
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English
dot plot A way to : .o
visualize numerical P o0 0060
data sets, where ettt

each data pointis
represented by a dot
on a number line. Data points with

the same value are stacked on top of each
other. A dot plot is sometimes called
aline plot.

Number of Jelly Beans

For example, this dot plot shows that
3 students guessed that there were 18 jelly
beansinajar.

frequency The number of times a value
appears in a data set.

line of fit See linear model.

linear model A
line that shows,

or models, the ,)/
general direction }’
or trend of a ).//
group of points in /
a data set. /
We can use linear
models to make
predictions about

values related
to a given data set.

numerical data Data presented as
numbers, quantities, or measurements
that can be meaningfully compared. It is
sometimes called quantitative data.

For example, data on a group of students’ heights
or arm spans.

diagrama de °
oo o
puntos Unaformade ¢ o o0 o @ @
visualizar conjuntos H——t—t—t—t—t>
16 18 20 22

de datos numéricos,
en la que cada punto
de datos se representa mediante un punto
en una recta numérica. Los puntos de
datos con el mismo valor se apilan unos
sobre otros. Un diagrama de puntos a
veces se conoce como grafica de puntos.

Cantidad de frijolitos

Por ejemplo, este diagrama de puntos muestra que
3 estudiantes estimaron que habia 18 frijolitos de
jalea enun tarro.

frecuencia El numero de veces que
aparece un valor en un conjunto de datos.

linea de ajuste Ver modelo lineal.

modelo lineal
Unalinea que )/
muestra, o e
modela, la /
direcciéono }1/
tendencia general /'
de un grupo de 7
puntos en un
conjunto de /
datos.

Podemos emplear modelos lineales para

hacer predicciones sobre valores relativos
a un conjunto de datos determinado.

datos numéricos Datos que se presentan
como numeros, cantidades o medidas que
pueden compararse de forma significativa.
A veces se denominan datos cuantitativos.

Por ejemplo, los datos de las estaturas o
las longitudes de los brazos de un grupo de
estudiantes.
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outlier A data T
valuethatisfar ~ §

from the other §r x\'.' .
valuesinthe data ~ ol e,

<
set. \ .\*\'

0 30 60 90 120 150 180
Dog Weight (Ib)

relative frequency
The fraction
or percent of the

; Did Not
Meditated Meditate

Calm

datathatisina
category instead

Agitated

of the actual

number of data
points.

scatter plot Aset 4

of disconnected ~ §1sof— ¥

data points ?,’170 ’ e g’ .
plottedona ol el C
coordinate plane. .

Scatter plots 150 ’

allow us to 140

investigate 0 5 T
connections Letters in Name
between two

variables.

valor atipico Un g,
7 !O L]
valor que esta 5 1, ~;[
. ©
lejos de los g5 SO
7 o
deméas valores del % l<° % %‘k¢;.
conjunto de § N *
8 SRR
datos. g 5

0 30 60 90 120 150 180
Peso del perro (Ib)

frecuencia ] o
relativa ALERliETe meditaron
La fraccion Calmados
o el porcentaje de
los datos que
pertenecen a una
categoria en
lugar de la cantidad real de puntos de

datos.

Agitados

diagrama de 4

dispersion Un S0} )

conjunto de §17o : e s —
puntos de datos wol 8™

que no estan °
conectados 150 ’

trazados enun 140

plano de 0 5 TR

coordenadas. Los
diagramas de
dispersiéon nos permiten analizar las
conexiones entre dos variables.

Letras en el nombre

© Amplify Education, Inc and its licensors. Amplify Desmos Math
is based on curricula from lllustrative Mathematics (IM).
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English

segmented bar Dwimers
graph A graph o [ Losers
that compares

two categories
within a data set. 6%
The whole bar 10%
represents all the
data within one
category. Then
each bar is separated into parts (segments)
that show the percentage of each partin
the second category.

80%

0% Lucky Socks Regular Socks

slope Anumber || 1
that describes EEI R
the direction and R
steepness of a p I
line. Slope N
represents the
amount that P
y changes when '+
zincreases by 1. That's why the slope of a
line is sometimes called a rate of change.
To calculate the slope, divide the vertical
distance between any two points on the
line by the horizontal distance between
those points.

(Waf

The slope of this line is -5 = -3.

two-way table

A way to compare
two categorical
variables. The
table shows one
of the variables
across the top
and the other variable down one side. Each
entry is the frequency or relative frequency
of the category in that column and row.

Meditated Did Not

Meditate ik

Calm

Agitated 23 21 44

68 29 97

Espafiol
diagrama de p—
barl’aS D Perdedores
100%
segmentadas
Una gréfica que 80%
compara dos 60%

categorias dentro 4%
de un conjunto de
datos. Una barra
completa Tk e
representa todos

los datos dentro de una categoria. Luego,
cada barra se separa en partes
(segmentos) para mostrar el porcentaje de
cada parte en la segunda categoria.

20%

pendiente L1
Un numero que I
describe la I
direcciéne p
inclinaciéondeuna —7 0 ;
linea. La pendiente
representala P
cantidad en la que 4
cambia y cuando z se incrementaen 1.

Es por eso que la pendiente de unarecta a
veces se denomina tasa de cambio. Para
calcular la pendiente, la distancia vertical
entre dos puntos cualesquiera en la recta
se divide entre la distancia horizontal entre
dichos puntos.

v

1

: 2
La pendiente de estarectaes -5 = -3.

tabla de doble ] N
Meditaron meditaron Total
entrada Una
Calmados
manera de
Comparar dOS Agitados 23 21 44
variables 68 2 il

categoricas. La

tabla muestra una

de las variables en la parte superior y la otra
variable a un costado. Cada entradaes la
frecuencia o frecuencia relativa de la categoria
gue se muestra en esa columnay fila.
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English Espaiiol

................................................................................................................................................

datos univariados Un conjunto de datos
que incluye una variable. Cada punto de
datos contiene una informacion.

univariate data A data set that involves
one variable. Each data point contains one
piece of information.

Una coleccién de las estaturas de estudiantes es
un conjunto de datos univariado.

Las tablas, los diagramas de puntos y los
diagramas de barras son Utiles para mostrar datos
univariados.

A collection of students’ heights is a univariate
data set.

Tables, dot plots, and bar graphs are useful for
displaying univariate data.

y-intercept See vertical intercept. interseccion con el eje y Véase
interseccion vertical.

© Amplify Education, Inc and its licensors. Amplify Desmos Math
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