
LESSON 1: What’s Your Question?   •   M5-7

LEARNING GOALS
• Recognize and design statistical questions and 

anticipate variability in data related to the question.
• Differentiate between surveys, observational 

studies, and experiments.
• Describe the four stages of the statistical process.
• Discuss the different types of data that can be 

collected, displayed, and analyzed.
• Analyze and interpret bar graphs and circle graphs.

KEY TERMS

You have been solving mathematical problems throughout this course. Now, you are going 
to study statistical problems. How are mathematics and statistics similar and different?

WARM UP
Ms. White asked the 25 sixth 
graders in her class, “How many 
pets do typical 6th graders in our 
class have?” Ms. White summarized 
the responses in the table.

Number of 
Students

Number of 
Pets

8 0

10 1

4 2

2 3

1 38

1.  About how many pets does 
each sixth grader in Ms. White’s 
class own? How did you make 
your decision?

What’s Your 
Question?
Understanding the Statistical Process

1

• variability
• data
• statistical question
• statistical process 
• categorical data
• quantitative data
• population
• sample

• survey
• observational study
• experiment
• bar graph
• circle graph
• frequency
• mode
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M5-8   •   TOPIC 1: The Statistical Process

Getting Started

Statistical or Not, That Is the Question

Have you ever wondered, “How much money do professional athletes 
make?” Or, “How long are the books assigned to sixth graders?” If 
so, you have asked a statistical question. If you have sought out the 
answer to your question, you have engaged in the statistical process.

Cut out the questions provided at the end of the lesson. Read 
each question and sort them into as many groups as you would like. 
There must be more than one group and there must be at least two 
questions per group.

1. Record your groups and the questions in each group.

In this module, you will begin your formal study of statistics and the 
statistical process. Statistics is a problem-solving process, also called 
an investigative process, because the heart of statistics is about 
determining a possible answer to a question that has variability. 

Statistical problem solving begins with a statistical question. 
A statistical question is a question that anticipates an answer based 
on data that vary.

2. Which questions from your sort are statistical questions? 
Explain how you would expect the answers to those questions 
to vary.

In statistics, 

variability means 

that the value of 

the attribute being 

studied can change 

from one person or 

thing to another.

Data are categories, 

numbers, or 

observations 

gathered in response 

to a statistical 

question.

Keep your 
questions. 
You will need 
them later in 
the lesson.
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The statistical process has four components:

• Formulating a statistical question.

• Collecting appropriate data.

• Analyzing the data graphically and numerically.

• Interpreting the results of the analysis.

This lesson provides an overview of the statistical process, but you 
will continue to use the process throughout your study of statistics. 
Statistics is about posing interesting questions that you want to 
answer about varying attributes.

Analyze the questions posed by Bianca and Rajan.

Formulating Statistical 

Questions

ACTIVIT Y

1.1

1. Explain why Bianca’s questions are not statistical questions but 
Rajan’s are.

2. What kinds of answers do you expect from Rajan’s questions?

Bianca

“What clubs am I in?” 
“How many students 
are in the Chess 
Club?”

Rajan
“What clubs do my 
classmates belong to?” 
“How many members 
do the clubs at my 
school have?”
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M5-10   •   TOPIC 1: The Statistical Process

Answering a statistical question requires collecting variable data. 
You will learn about two types of data: categorical data and 
quantitative data. 

3. Would the answers to Rajan’s questions be categorical 
or quantitative?

4. Gather the statistical questions from the Statistical or Not 
activity. Which questions have categorical answers and which 
have quantitative answers?

5. For each question, determine if it is a statistical question. If it 
is not, rewrite it as a statistical question. Then, state if the data 
would be categorical or quantitative.

a. How many text messages did you send and 
receive yesterday?

b. What are the most popular school mascots?

c. How much time did you spend watching TV or playing video 
games last weekend?

Categorical data, or 

qualitative data, are 

data for which each 

piece of data fits into 

exactly one of several 

different groups or 

categories.

Quantitative data, 

or numerical data, 

are data for which 

each piece of data 

can be placed on a 

numerical scale and 

compared.

Just as 
graphs can be 
described as 
discrete or 
continuous, 
quantitative 
data can be 
described as 
discrete or 
continuous.
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LESSON 1: What’s Your Question?   •   M5-11

d. How many hours do 6th graders sleep each night?

e. What is your favorite sport?

6.  Write at least 2 additional statistical questions that you 
would be interested in answering. State if the data would be 
categorical or quantitative.

Some data, like 

area codes, are 

numbers but are not 

quantitative variables. 

This data serves as a 

label, or category.

Don’t worry 
about the 
answer to 
the question, 
if there even 
is one. What 
would you like 
to know?
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For this activity, let’s consider the topic of school lunches. 

1. Write three statistical questions that you can ask about 
school lunches. 

a.

b. 

c.

The second component of the statistical process is to collect the 
data to answer the statistical question. 

A statistical question can be answered by collecting data from 
an entire population or, more commonly, from a sample of the 
population. A population is an entire set of items from which data 
are collected. A sample is a selection from a population. 

For example, to answer the question “How tall are 6th graders?” 
using the population of all 6th graders, you would need to 
determine the heights of every 6th grader in the world. However, 
you could choose to answer the question by collecting data from a 
sample of 6th graders—the 6th graders at your school.

Three common methods of data collection are surveys, 
observational studies, and experiments. In a survey, people are 
asked one or more questions. Similarly, in an observational study, 
the researcher (you!) collects data by observing the variable of 
interest. In an experiment, the researcher imposes a condition and 
observes the results. 

Methods of Data Collection 
ACTIVIT Y

1.2
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LESSON 1: What’s Your Question?   •   M5-13

You could conduct an experiment to investigate if 6th graders 
perform better on an assessment if they read a textbook or watch a 
video about the material. You would randomly assign half the students 
to read the text and half the students to watch the video. All students 
would be given the same assessment. You would compare the scores 
of the students in the two groups. 

2. For each statistical question you wrote in Question 1, identify 
the population and sample of interest.

a.

b. 

c.

3. Do you think a survey, observational study, or experiment 
would be the best way to collect the data to answer your 
statistical questions? Explain your reasoning.

a.

b. 

c.

If you 
have ever 
completed 
a science 
project, you 
have probably 
conducted an 
experiment.
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Suppose you are interested in characteristics of sixth graders at 
your school.

1. Formulate three categorical statistical questions and survey 
your class to obtain a sample.

In the statistical process, after you collect the data, it is time to 
analyze and interpret the results. Analysis includes selecting the most 
appropriate graphical display and numerical summaries for your 
question and your method of data collection.

You already have experience displaying and summarizing categorical 
data using bar graphs and circle graphs. 

A bar graph displays categorical data using either horizontal or 
vertical bars on a graph. The height or length of each bar indicates 
the value for that category.

A circle graph, often called a pie chart, displays categorical data 
using sectors, or “wedges,” of a circle. It shows how parts of the 
whole relate to the whole and how parts of the whole relate to the 
other parts. The area of each sector corresponds to the percentage 
of the part in relation to the whole. 

Analyzing and 

Interpreting Data   

ACTIVIT Y

1.3

Formulating a statistical 

question is Part 1 of the 

statistical process.

Collecting data is 

Part 2 of the statistical 

process.

Analyzing the collected 

data is Part 3 of the 

statistical process.
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2. How are the graphs similar? How are they different?

Neal

0
1
2
3
4
5
6
7
8
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ketb
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ba l l
Tra

ck

Swim
ming

Nicole

Football

Softball

Basketball

BaseballWrestling

Gymnastics

Volleyball

Track
Swimming

Favorite Sports

Nicole and Neal were interested in the favorite sports of 6th graders. 
They surveyed their class of 30 students. Then, they displayed their 
class’s data in different ways. Analyze each graph.
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In order to create the graphs, Nicole and Neal determined the 
frequency of each response and recorded the frequencies in a 
frequency table. A frequency is the number of times an item or 
number occurs in a data set. Once the frequency is known, you can 
determine the mode. The mode is the value or values that occur most 
frequently in a data set.

Sport Frequency (f)

Football 4

Softball 3

Basketball 7

Baseball 2

Wrestling 1

Gymnastics 5

Volleyball 3

Track 3

Swimming 2

3. What conclusions can you make about the most popular sport 
in Nicole and Neal’s class? Use the table and graphs to explain 
your reasoning.

Interpreting the data, 

or drawing conclusions, 

is Part 4 of the 

statistical process.
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4. Compile your class’s responses to the 3 survey questions you 
asked in Question 1. Record the frequency of each response in 
a table.

5. Create a graphical display for your assigned survey question. 
What conclusions can you make about your class based on 
your graph?

Would your 
conclusions 
be different 
if you 
changed the 
order of the 
categories?
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TALK the TALK

(Graphically) Organizing the Process

Complete the graphic organizer for the statistical process. In each 
section, summarize what you know about the component and 
provide examples.

1.  Formulate 
a Statistical 
Question

3.  Analyze 
the Data

2.  Collect 
Data

4.  Interpret 
the Results

STATISTICAL
PROCESS
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✂

A

What is your favorite 
sport?

B

How many TVs are in 
your house?

C

What is the most 
popular favorite color 
in the school?

D

How far do I travel to 
school?

E

What grade did I earn 
on my last math test?

F

How many siblings do 
I have?

G

How many siblings do 
6th graders have?

H

How tall are 6th 
graders?

I

How many TVs are in a 
U.S. household?

J

What is your favorite 
color?

K

How many clubs are at 
my school?

L

How tall am I?

M

What kinds of sports 
do 6th graders prefer?

N

How far do the students 
at my school travel to 
get to school each day?

O

What grades were 
earned on the last 
math test?
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Write
Match each definition to its corresponding term.

 1.  an entire set of items from which data can 

be selected

 2.  the information that is collected from an 

experiment, study, or survey

 3. a question that anticipates variability

 4. imposing a condition to test a specific result

 5.  a method for collecting information by asking one 

or more questions

 6.  a method for collecting information by observing a 

phenomenon in action

 7. a subset of a population

 8.  the value of an attribute, or quality, being studied 

can change from one person or thing to another

 9.  data for which each piece of data fits into exactly 

one of several different groups or categories

10.  data which can be placed on a numerical scale 

and compared,  and can consist of discrete or 

continuous variables

11.  a graph that shows how parts of the whole relate to 

the whole and how parts relate to other parts

12.  a way of displaying categorical data by using 

either horizontal or vertical bars so that the height 

or length of the bars indicates the value for 

that category

13.  the number of times an item or number occurs in a 

data set

14. the observation or value that occurs the most

a. data

b. experiment

c. bar graph

d. variability

e. statistical question

f. categorical data

g. circle graph

h. survey

i. observational study

j. population

k. sample

l. frequency

m. mode

n. quantitative data

Remember
There are four components to the statistical process:

• Formulate a statistical question.

• Collect data.

• Analyze the data using graphical displays and numerical summaries.

• Interpret the results in terms of the original statistical question and context.
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Practice
1. Determine whether each given question is a statistical question. If not, rewrite it to make it a statistical question.

a. How many people in your class like to play video games?

b. Is pizza your favorite food?

c. What time do you go to bed on school nights?

2. Determine whether a survey, observational study, or experiment would be the best way to answer each 

given statistical question.

a. “How many of the students in your class ate breakfast this morning?”

b. “Which students in your school can run a 40-meter sprint the fastest?”

c. “How many students in your class can type at least 30 words per minute?”

d. “How many students in your class ride the bus to school each day?”

3.  Determine whether each set of given data are categorical or quantitative. If the data are quantitative, 

determine whether they are discrete or continuous.

a. Each student in your math class records their height.

b. The members of the Horse Club list the types of horses they have.

c. The members of the Horse Club list the numbers of horses they each have.

4. Tamara claims that Sweet Grove apple juice tastes better than Juicy Bushels apple juice. Isaac claims that 

there is no difference between the 2 types of apple juice. Tamara and Isaac would like to find the answer 

to the following question: Do more 6th graders prefer Sweet Grove apple juice or Juicy Bushels apple 

juice? 

a. Is this a statistical question? Explain your reasoning.

b. Explain how this question can be answered with an experiment.

5.  The circle graph shows the results of the vote for the new 

school mascot.

a. If 400 students voted, how many students voted for the Cheetahs?

b.  Create a bar graph to display the information, in terms of 

frequency, of each mascot.

c. What conclusions about the question of what mascot should be 

adopted can you make based on the graphs?

Mascot Vote

Bears
30%

Cheetahs
20%Mustangs

15%

Tigers
35%
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Review
1. Choose the graph that best represents each scenario. Explain your reasoning.

a. Carla fills a mug with tea. Every few minutes Carla takes a drink from the mug.

  A.       B.       C. 

b.  When Jamal rides his bike up a hill, his speed decreased. When he rides down a hill, his 

speed increased. 

  A.       B.       C. 

2. Use absolute value equations to justify each answer.

a.  Determine the distance between the horizontal lines that contain points A (7, 5) and B (24, 28). 

b. Determine the distance between the vertical lines that contain points A (7, 5) and B (24, 28). 

3. Insert a ., ,, or 5 symbol to make each number sentence true.

a. 29   1 __ 8     29.4   b. 0.006  1%

Stretch
In 1945, George Polya published a book about mathematical problem solving. He outlined a four-step 

process for problem solving:

1. Understand the Problem

2. Devise a Plan

3. Carry out the Plan

4. Look Back

Research the four steps and explain how the four-component statistical problem-solving process is similar to 

and different from Polya’s four steps for mathematical problem solving.

C01_SE_M05_T01_L01.indd   23C01_SE_M05_T01_L01.indd   23 4/7/17   5:57 PM4/7/17   5:57 PM



C01_SE_M05_T01_L01.indd   24C01_SE_M05_T01_L01.indd   24 4/7/17   5:57 PM4/7/17   5:57 PM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus MediaWorks settings for Acrobat Distiller 8.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


