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What are the advantages and disadvantages

of visualizing a data set as a dot plot? Data Set

Use the examples if they help with your 0,3,4,0,0,0,4,5,6,2,5,6,2,9,3,

thinking. 3,7,4,0,8
Advantages: Dot Plot

o

o

o o0

[ e 0 00 O
Disadvantages: ® o000 00 00

-+ttt

01 23 456 7 8 910
Hours on the Phone Each Day

Summary

A statistical question is a question that needs more than one piece of data to answer it.

Here is an example.

Statistical Question Non-Statistical Question
“Which classroom in your school has the “How many books are in your classroom?”
most books?”
You need to count all of the books in This is not a statistical question, because
each classroom of your school to answer you only need to count the books in one
this question. classroom.

Organizing data into lists or dot plots is helpful for describing a data set, seeing patterns
in the data, and answering questions. For example, consider the data about the number
of siblings a group of sixth graders have:

Lists allow you to see all of the data. Lists can be

0,0,0,1,1,1,1,1,2,2,2,3,3,4 used for both numerical or categorical data.

[ )
[
o o o Dot plots are a visual representation of
o 6 6 o numerical data and allow you to compare
® & o o0 o multiple data sets.
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What do the center, spread, and shape tell you .
about a dot plot? .
°
Use the example if it helps with your thinking. | e o o
Center: 7 8 9 10 11 12 13 14
Minimum Hourly Wage in 2020 ($)
Spread:
Shape:
Summary

Center, spread, and shape are helpful ways to describe the distribution of data on
a dot plot. The center is a single value in the middle of a data set that represents a
typical value. The spread describes how alike or different the values in a distribution
are, often in relationship to the center. We can describe the shape of a distribution

(or what the distribution looks like) using formal or informal language.

Here are some examples.
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Cat Weight (kg) Dog Weight (kg)
« The datais symmetric. * Thereis agap in the data between 5.5 and
« There are no gaps in the data. 7 kilograms.

e The datais centered around

» Thedatais spread out in two clumps,

4.5 kilograms. one with a peak at 3 kilograms and another

) peak at 9 kilograms.
+ Most of the data is clumped together.

» The center of the data is around 6 kilograms.

» The datais shaped like a mountain with

the most dots on 4.5 kilograms. * Thedatais shap_ed like two triangles with the
most dots on 3 kilograms and 9 kilograms.

Lesson 4 Lots More Dots
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What is important to remember about a .
histogram? .
[ J
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Summary

Both dot plots and histograms can be used to visualize numerical data. Here is an
example of a data set of the weights of 30 dogs presented in a dot plot and in

a histogram.
Dot Plot Histogram
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In a histogram, data values are grouped into bins that cover a range of values, and each
bin has the same width. The height of each bar represents the total number of values
in that range, including the left boundary (least value) but excluding the right boundary
(greatest value). For example, the height of the tallest bar, from 20 to 25, represents
weights of 20 kilograms up to (but not including) 25 kilograms.
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How can you determine the mean of a
data set?

Use the example if it helps with
your thinking.

Summary

A statistic is a single number that measures something about a data set. A measure
of center is a single number that summarizes all of the values in a data set. One way to
measure the center of a data set is by determining the mean, or average, of all the data
values. You can think of it as “determining an equal share.”

For example, suppose this data set represents how many liters of water are in 5 bottles:
1,4, 2,3, 0. To calculate the mean, you first add up all of the values to determine the total
(10 liters), then divide that sum by the number of values (5 bottles). This example can be
represented by the expression (1 +4 + 2 + 3 4+ 0) + 5, or 10 + 5. So, the mean amount of
water in the 5 bottles is 2 liters (per bottle). The mean is a whole number in this example,
but it is possible for the mean to be a decimal number.

866 Unit 8 Describing Data
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How does the mean absolute deviation (MAD) Number of Baskets
help you compare data sets?

Use the examples if they help with your A oo o °
thinking. I 3A4 L A
Mean: 3.5

01 23 456 7 8 910
A
Mean: 5

012 3 456 7 8 910

Summary

The mean absolute deviation (MAD) of a data set is a single number that describes how
spread out the values in the data set are around its center. The MAD is calculated by
determining the average of the distances between each data value and the mean. In other
words, it is calculated by determining the mean of the absolute deviations.

)
L4 2 2 11 2 4
o0 ° °
242+1+1+2+4=12
012345678910 12+6=2
A
Mean: 5 The MAD is 2.

In a previous lesson, you explored the mean as a measure of center. The mean absolute
deviation is an example of a measure of spread. A measure of spread is a way to measure
the consistency of the values in a data set. The smaller the value of the MAD, the less
spread out the data points are around the mean, which indicates the data values are more
consistent. The larger the MAD, the more spread out the data points are around the mean,
which indicates the data values are less consistent.
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Describe how to determine the median of a data set. Use the examples if they help
with your thinking.

David’s Car Rishi’s Car
eoe oo ° o oeeo
6 8 10 12 14 16 18 20 22 24 26 28 6 8 10 12 14 16 18 20 22 24 26 28
Car Distances (in.) Car Distances (in.)

Summary

Another measure of center that can be used to describe a data set is called the median.
The median is literally the “middle” value in a data set when the values are listed in order
from least to greatest (or greatest to least). Half of the data values have values less than
or equal to the median, and half of the data values have values greater than or equal to
the median.

To determine the median from an ordered representation of the data, such as alistora
dot plot, you repeat a process of eliminating the pairs of least and greatest values.

Here are some examples.

HAXXRDZ NS
Oi?\?lal';[:‘;zer Once all pairs have been eliminated, only one value
remains in the middle, making it the median.
Median: 2
HNXXADZASE
Even Number Once all pairs have been eliminated, two values remain.

RIS

Their average is the median.
1+4+2)+2=1.5
Median: 1.5

Lesson 11 Toy Cars
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Discuss both questions with a partner. Pumpkin Weights (pounds)
Then select one and write your response. 10.5 13.5 15.5

Use the example if it helps to show
your thinking.

« How do quartiles relate to the middle half of a 8 9 IOAII 12 13A14 15A16 17 18

data set? Q1 Q2 Q3
« How can you determine the value of the
quartiles for a data set?

Summary

Quartiles divide a data set into four equal sections to help us identify and describe the
middle half of a data set.

18.5 21 27

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
A A A

Q1 Q2 Q3

The first quartile (Q1) is The second quartile The third quartile (Q3) is
the median of the lower (Q2) is the median of the median of the upper
half of the data set. the entire data set. half of the data set.

You can determine the value of the quartiles by splitting the entire data set in half and
then splitting the halves again. The middle half is all the data points that are between
Q1 and Q3. Representations such as dot plots are helpful for identifying quartiles to
describe data sets.

916 Unit 8 Describing Data © 2026 Amplify Education, Inc. All rights reserved.
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10. Here is a dot plot, a box plot, and several statistics for the car data.

Dot Plot Box Plot
o oo o — —]
® 000000 00

- -+ttt
012 3 456 78 910 01 23 456 7 8 910
Hours Hours

Statistics

Median: Number of Data Range: IQR:
7 hours Points: 15 5 hours 2.5 hours

Which statistics are more visible in the dot plot? In the box plot? Why do you
think that is?

Summary

You can create a box plot to visualize a data set. While a box plot shows the same data
as a dot plot, it gives us new information about the data. Rather than showing every data
point, a box plot separates the data into quarters by plotting the minimum, Q1, median
(Q2), Q3, and the maximum.

We can use box plots to describe the
spread of the data in two ways.

Min. | Q1 | Median | Q3 | Max.

+ The range represents the difference 2 5 6 8 12

between the maximum and minimum

values of a data set. It gives you an 50%

idea of the overall spread of the data. —
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* The interquartile range (IQR) represents the Median

range of the middle 50% of the data. It gives you an R
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Box plots do not show you how many data points
are in each set, or the values of any individual data
points, except the minimum and maximum. They do, however, make it possible to
compare minimums, maximums, and three quartiles (Q1, Q2, and Q3).

Lesson 14 Car, Plane, Bus, or Train? 923
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What are some advantages and disadvantages of using
samples to answer a question about a population? Population

The 50 students | | The students in
the school

Summary

To answer a question about a population of data, it is sometimes unreasonable to

collect data from the entire population. Instead, data is often collected from a sample
of the population.

* Apopulation is a set of people or things that we want to study.
* Asampleis part of a population.

The sample you choose should be large enough to be able to draw conclusions about
the population.

Here are some examples of populations and samples.

Population
All of the people who watch basketball. The people at a basketball game.
All 7th grade students in your school. The /th graders in your school who are
in a band.
All oranges grown in the U.S. The oranges in your local grocery store.

Lesson10 CrablIsland 767
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Explain how collecting a representative sample

. —
or an unrepresentative sample can affect ( uﬁ,:iall;j:?':azh’i’_:ﬁ numbers
someone’s understanding of a population. peak with 10 people.
@
[ od
Use the examples if they help with your - baad o o o '
thinking. ' T T e
9 1 2 3
Time Spent With Friends Per Day (hr)J
Ask 10 random people at a
nursing home.
[ d
[ 4
e e
00000
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B | T I
0 1 2 3
i i iends Per Day (hr)
tl'lme Spent With Friends y (
Summary

Samples are useful when a population is too large to survey or measure. Depending
on the strategy you use to sample, it is more or less likely that the sample will be
representative of the population. Some samples are not good representations of
the population.

A representative sample has a distribution that closely resembles the distribution of
the population. Representative samples are useful for making predictions about the
whole population.

For example, if you were curious about all middle school students’ favorite sport to
play, the population would be all middle schoolers. A representative sample of this
population might be randomly selecting 5 students from each class or 15 students
from each grade to ask. A sample that is not representative of this population would
be asking students in the tennis club because their responses might lead someone to
believe that tennis is the favorite sport among all middle schoolers.

774  unit 8 Probability and Sampling
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Describe how you can use a sample and
. . . . . Marigold Pri Dai

proportional reasoning to estimate information B Marieo % ese * sy

about a population. e

Use this sample and the population if that
helps with your thinking.

Summary

How can we use data from a sample to make claims about a population? One way is to use
proportional reasoning.

Let's say someone is wondering how many students at their school might vote for a
candidate for student council. It would be challenging and time consuming to ask all
500 students at the school, so they collect a sample of 25 students. It is important to
gather the sample in a way that makes sure the sample is likely to be representative, like
asking one student from each homeroom or asking 25 students at random.

If 10 out of the 25 students in the sample said they would vote for this candidate, there are
several strategies for making a prediction about the population.

Strategy A Strategy B
10 out of 25 is equal to ;—g or 40% of The population is % = 20 times as large as
the sample. the sample, so multiply the number of votes

by 20 to determine the number of students

4 fth lati
0% of the population (500 students) in the population who would vote for them.

would be 0.4 - 500 = 200 students.

Votes Total Students
10 25
200 500

Lesson 12 Flower Power 781
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8. How can you use the MAD to Mean: 70.1 MAD: 8.3
H H [ ] [ ]
determine how different two . o oo
populatlons are? [ LX) 000 000000000000 00O0 O
< I I I I I >
40 50 60 70 80 90 100

Use the data from Median _ _
Middle School if it helps with Minutes of Homework Per Night: 6th Grade

your thinking.
Mean: 74.5 MAD: 8.1

40 50 60 70 80 90 100
Minutes of Homework Per Night: 7th Grade

»
>

Summary

Comparing two individuals or objects is fairly straightforward. For example, you can
answer the question, “Which 7th grader is taller?” by measuring the heights of two

/th grade students and comparing them directly. But comparing two populations or two
data sets requires some additional analysis. For example, to answer the question, “Do
elementary school students sleep longer than middle school students per night?” you
need to use the measures of center and the variability of both samples.

When you're trying to decide whether two sets of data are very different from each other,
you can look for the amount of overlap on their graphs, or you can calculate the difference
in their means and express it as a multiple of the mean absolute deviation (MAD).

Generally, we can say that two data sets are very different from each other if the
difference in their means is more than 1 times the larger MAD.

Lesson 14 School Newspaper 795
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10. Select one question to answer:

a How can statistics and sampling help us make sense of topics like air quality?

b What other questions might you ask to investigate this topic more?

Summary

Sometimes you can use samples to ask questions about our world. Statistics and
sampling, along with visual representations of the data, allow you to make sense of
real-world topics such as the air quality in different geographical locations. The more we
understand the world around us, the more we can take action to improve it.

Let's say you want to compare the average daily high temperatures of Chicago and Mexico
City throughout a whole year. The mean and median tell one story about the temperature
in each location. Including measures of spread, like IQR and MAD, show a fuller picture

of how the temperature in each location compares. Using representations, such as box
plots, also allows for a visual comparison. In this instance, while Chicago and Mexico City
may have similar means and medians, looking at the spread of the data would tell a much
different story.

802 Uunit 8 Probability and Sampling
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Explain how you can use a sample space to help
you determine the probability of an event.

Summary

The probability of an event is a number that represents how likely the event is to occur.
One way to calculate the probability is to look at all of the possible outcomes for an
experiment, which is known as the sample space.

When all of the outcomes are equally likely, the probability number of favorable outcomes
. . total possible number of outcomes
of an event is a ratio.

Probabilities are numbers between 0 and 1 written as fractions, decimals, or percentages.
A probability of 1 means the event will always happen. A probability of 0 means the event
will never happen.

Here are several examples of events and their probabilities.

Example Probability
Picking a green marble out of a bag that contains only red and | 0
yellow marbles.
Rolling a1 on a number cube. %(or equivalent)
Tossing a coin and it landing heads up. 50% (or equivalent)

Picking a yellow marble from a bag of 10 marbles, where 8 of the

marbles are yellow. 0.8 (or equivalent)

Picking a green marble in a bag that only contains green marbles. 1

Lesson 2 Prob-bear-bilities

703



E Synthesis ..........................................................................................................................................................

Describe how you can use results from a repeated Total Picks: 40
experiment to make predictions. 34

Use the results shown if that helps with your thinking.

6
Purple Red
- —_—

Summary
In situations where you don’t know the sample space, you can - ——
use data from experiments and proportional reasoning to predict
what the sample space will be. The number of repeated experiments ‘
can affect how accurate your prediction may be. ® ®
There is a mystery bag that has 8 marbles in it, 2 red marbles
and 6 blue marbles.
Here are the results from picking a marble out of the bag Total Picks: 10
10 times. °
Only 1 out of the 10 marbles was red, so the constant of
proportionality is 0.1.
1

Multiplying 0.1 times the number of marbles in the bag (8), 0 0
may lead someone to predict that there isonly 0.1 « 8 = 0.8 Purple Green Red Blue
or 1 red marble in the bag.
Here are the results from 50 picks. Total Picks: 50

38

The constant of proportionality 0.24 times the number of
marbles in the bagis 0.24 « 8 = 1.92 which is close to 2.

This is a more accurate prediction of the number of red 12

blocks in the bag. 0 0

Purple Green Red Blue

Lesson 3 MysteryBag 711
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Fraction of Flips That Land

Describe how you can use a repeated
experiment to decide whether an object
is fair.

Use the results of these experiments
if they help with your thinking.

30
25
20
15
10

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Heads Up

50 100 150 200

Number of Flips

Number of Rolls

2 3 4 5
Side Rolled

Summary

Repeated experiments can help you decide if an object is fair.

If an experiment is repeated only a few times, the results may not be what you expect,
even if the object is fair. The more times you repeat the experiment (i.e., hundreds or
thousands of times), the closer the probability in the experiments should get to the
expected probability. This can allow you to make a better decision about whether the

object is fair.

For example, here is a fair coin. The probability of this coin landing

heads up is 3.

If the coin is tossed only 3 times, it may land heads up all 3 times,

leading to the belief that the coin is heads on both sides, or is unfair.

However, if this coin is tossed 1,000 times, it is expected to land heads up about half
of the time because the sample space of this event is “heads” and “tails”.

Lesson 5 Is It Fair?
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Here are three representations of the sample space
for this pair of spinners.

Choose a representation and describe an advantage
and a disadvantage.

List Table

o Left:1, Right:1 o Left: 3, Right: 1 1 2 3 4 5

o Left:1, Right: 2« Left: 3, Right: 2

o Left:1, Right: 3« Left: 3, Right:3 1|1,1(1,2]1,3|1,4]|15

o Left:1, Right: 4 o Left: 3, Right: 4

o Left: 1, nght 5 o Left: 3, nght 5 212,112,2(2,3(2,4|2,5

e Left: 2, Right:1 o Left: 4, Right: 1

o Left: 2, Right: 2« Left: 4, Right:2 3|31]3,2(3,3]3,4|3,5

e Left: 2, Right: 3« Left: 4, Right: 3

o Left: 2, Right: 4 o Left: 4 Right:4 414,114,2|4,3|4,4|4,5
5

« Left: 2, Right: 5« Left: 4, Right:

Tree Diagram

S opwNhE ORhWNE OORWNE OphwWNhH

AARAS WWWWW NNNRN EE

Summary

There are several different ways to make sense
of compound events, or events that involve
multiple steps.

Here is one example: Let's spin a spinner and toss a
fair coin. There are 6 outcomes in the sample space
of this multistep event, which you can see in a list,
atable, and a tree diagram.

List Table
1, Heads 1, Tails H T
1L,H|LT
2, Heads 2, Tails 1
212,H|12, T
3, Heads 3, Tails 3(3,H|(3,T

Tree Diagram

1

1,H
1, T
2,H
2, T
3,H
3, T

Lesson 6 Fair Games
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Describe how simulations can be designed and used
to estimate the probability of a real-world event.

Use these spinners if they help with your thinking.

.Y

1 day of rain

Summary

Simulations are experiments that are used to estimate the probability of a real-world
event. In order to design a good simulation, first determine the probability of the individual
events occuring.

For example, you could use a coin, number cube, or spinner to simulate a 50% probability
of rain.

Flipping a Coin Rolling a Number Cube Using a Spinner
Landing heads up Rolling an even number Spinning a raindrop
1 3 5
(§= 50%) (6= 50%) (ﬁ= 5"%)

#

To simulate the probability of rain over three days where each day has a 50% chance
of rain, you can use three coins, number cubes, or spinners and repeat the experiment
many times.

Lesson 7 Weather or Not
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