
Chapter 1
Exploring Data

Statistics is the Science of Data.  We begin our 

study of the subject by mastering the art of 

examining data.  In this chapter, we will learn how 

to make and interpret a number of  visual data 

displays as well as how to calculate and interpret 

numeric summaries of data.

Exploring Data:

  Describing Distributions 
with Graphs

  Describing Distributions 

with Numbers 
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AP STATS CHAPTER 1: EXPLORING DATA
"STATISTICAL THINKING WILL ONE DAY BE AS NECESSARY FOR 
EFFICIENT CITIZENSHIP AS THE ABILITY TO READ AND WRITE."
~ H. G. WELLS

 

Tentative Lesson Guide

Date Stats Lesson Assignment Done

Mon 9/4 Labor Day

Tues 9/5 Welcome! Rd Ch1 “Damn Lies”

Wed 9/6 Intro Activity Rd Ch1 “Damn Lies”

Thu 9/7 1.1 What is Statistics? Rd 4-7

Fri 9/8 1.1 Exploratory Data Analysis Rd 8-10 Do 1-6

!

Mon 9/11 1.1 Plots, Plots, and Plots Rd 11-16 Do 8,9,10

Tues 9/12 1.1 More Plots Rd 18-27 Do 15,16,20

Wed 9/13 Quiz Review and Quiz 1.1 Rd 27-34 Do 23,24,28

Thu 9/14 1.2 Measures of Center Rd 37-46 Do 31,34,36,39

Fri 9/15 1.2 Standard Deviation Rd 49-52 Do 40,41,43

!

Mon 9/18 1.2 Center and Spread Rd 53-55 Do 44,45,46

Tues 9/19 1.2 Comparing Distributions Rd 56-61 Do 48,49

Wed 9/20 Rev Decisions Through Data Rd 64-66 Do 60,63,66,67

Thu 9/21 Rev Review Chapter 1 Online Quiz 1 Due

Fri 9/22 Exam Exam Chapter 1 Homework Due

Note:
The purpose of this guide is to help you or-
ganize your studies for this chapter.
 The schedule and assignments may change 
slightly. 

Keep your homework organized and refer to 
this when you turn in your assignments at the 
end of the chapter.

Class Website:
Be sure to log on to the class website for 
notes, worksheets, links to our text compan-
ion site, etc.

http://web.mac.com/statsmonkey

Please register at our text companion site so 
you can take the online review quizzes.  Be 
sure to enter my email address correctly!

http://bcs.whfreeman.com/yates2e

My email address is:

jmmolesky@isd194.k12.mn.us
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Chapter 1 Objectives and Skills:

These are the expectations for this chapter.  You should be able to answer these questions and perform 
these tasks accurately and thoroughly.  Although this is not an exhaustive review sheet, it gives a good 
idea of the "big picture" skills that you should have after completing this chapter. The more thoroughly 
and accurately you can complete these tasks, the better your preparation.

 DESCRIBING DATA:
 Given a scenario, tell me: the variables of 

interest, the sample used, the population 
we want to describe. 
 Understand completely the idea of the 

“distribution” of a variable. What do we 
mean by a variable’s “distribution?” 
 Be able to verbally describe the distribu-

tion of a specific variable. The description 
must be in context of the real world situa-
tion it describes. You should be able to 
support your conclusions with numerical 
evidence. You should be able to make rele-
vant comparisons between two different 
variables.

 VISUAL DISPLAYS:
 Be able to construct and interpret by 

hand AND on the TI: box plots, dot plots, 
histograms, time plots, stem-leaf plots.

 INTERPRETING DATA,MAKING 
COMPARISONS AND CONCLU-
SIONS:
 Given a real-world situation, and a ques-

tion to answer, be able to choose an ap-
propriate variable to analyze. You should be 
able to construct an accurate and appro-
priate visual display for analysis. After the 
analysis, be able to construct a coherent, 
relevant real-world conclusion. 
 Compare the distribution of two different 

samples of data. You should be able to de-
scribe the relevant differences in their dis-
tributions, substantiate those differences 
with numerical / visual evidence, and make 
appropriate real-world conclusions based 
on your observations. 

 NUMERIC SUMMARIES OF DATA:
 Understand the difference between a meas-

ure of center, a measure of location, and a 
measure of spread. Which numerical tools are 
measures of center? spread? relative location? 
 Be able to make conclusions and solve prob-

lems involving numerical measures of data: 
mean, median, pth percentile, quartiles, range, 
std. deviation, variance, inter-quartile range. 
This means that you must not only under-
stand their mathematical properties, you must 
reach conclusions to problems based on these 
formulas. 
 Understand how to change units to a set of 

data. Understand how changing units (or per-
forming other linear transformations) affects 
measures of center and spread.
 You should be able to use the TI 83 to enter 

data, create some visual displays, change units 
for data, and calculate numeric summaries for 
any set of data.
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Day 1 Activity: Everything I Ever Wanted to Learn About
APStatistics I Learned from a Bag of m&m’s

Suppose you were handed a bag of m&m’s.  Could you make a reasonable guess as to what the 
distribution of colors looked like without opening the bag?  What do you know about the color 
distribution of these candies?  Are all colors distributed equally, or is one more popular than the 
others?  Your goal is to use what you know about statistics to formulate a study, collect data, 
and make some conclusions about the color distribution of milk chocolate m&m’s.

Make a guess as to the distribution of colors in a bag of milk chocolate m&m’s.

Guess:

Bl Br Gr Or Rd Yl

How confident are you in your guess?  How could we test it?  Briefly describe a method we 
could use to explore the color distribution of milk chocolate m&m’s.

Proposed Method:

Observed Data:

Bl Br Gr Or Rd Yl

On the back of this sheet, collect data from the rest of the class.  Note any patterns and conclu-
sions below.  

! 4



m&m’s Color Distribution Dotplots

Blue

0 5 10 15 20 25 30

Brown

0 5 10 15 20 25 30

Green

0 5 10 15 20 25 30

Orange

0 5 10 15 20 25 30

Red

0 5 10 15 20 25 30

Yellow

0 5 10 15 20 25 30
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Statistical Thinking 

Statistical thinking can be broken into four parts--each of which will be covered in 
this course.  Each part is important in its own right, but also plays an important 
role in the other three.  

  Data Analysis
" Methods and strategies for exploring, organizing, and describing data using 
graphs and numerical summaries.  Only organized data can illuminate.

  Data Production
" Methods for producing data that can give clear answers to specific questions.  
Basic concepts about how to select samples and design experiments are the most 
influential ideas in statistics.

  Probability
" The language used to describe chance, variation, and risk.  Because variation 
is everywhere, probabilistic thinking helps separate reality from background noise.

  Statistical Inference
" This moves beyond the data in hand to draw conclusions about a wider uni-
verse, taking into account that variation is everywhere and that conclusions are 
uncertain.

! 6



Exploratory Data Analysis

Statistical tools and ideas can help you examine data in order to describe their main fea-
tures.  This examination is called an exploratory data analysis (EDA).

Like an explorer crossing unknown territories, we must first simply describe what we 
see.  When dealing with a set of data, we will often have some background information 
to help us, but our emphasis is on examining the data.  To organize our exploration, we 
want to:

  Examine each variable by itself
" ...then move on to study relationships among the variables.

  Begin with a graph or graphs (dotplots, stemplots, histograms, etc.)
...then add numeric summaries of specific aspects of the data (mean, median, 

standard deviation, IQR, etc.)

Always always always always always plot your data....always.

Don’t forget your SOCS!
S
O
C
S
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AP Statistics - 1.1:  Drawing Histograms Practice
Adapted from “Introduction to Statistics and Data Analysis” Peck, Olsen, Devore.

Radioactive Beagles

Americium 241 (241Am) is a radioactive material used in the manufacture of smoke detectors.  
The article “Retention and Dosimetry of Injected 241Am in Beagles” (Radiation Research (1984): 
564-575) described in a study in which 55 beagles were injected with a dose of 241Am (propor-
tional to the animal’s weights). Skeletal retention of 241Am (µCi/kg) was recorded for each bea-
gle, resulting in the accompanying data.

.196 .451 .498 .411 .324 .190 .489 .300 .346 .448 .188

.399 .305 .304 .287 .243 .334 .299 .419 .236 .315 .292

.447 .585 .291 .186 .393 .419 .335 .332 .292 .375 .349

.324 .301 .333 .408 .399 .303 .318 .468 .441 .306 .367

.345 .428 .345 .412 .337 .353 .357 .320 .354 .361 .329

a) Construct a frequency distribution for this data, and draw the corresponding histogram.
b) Write a short description of the important features of the histogram (SOCS).
c) What conclusions can you make regarding beagles’ skeletal retention of Americum 241?
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AP Statistics 1.1: Everything You Ever Wanted to Know 
about Plotting Data, But Were Afraid to Ask

When carrying out an Exploratory Data Analysis, you should always, always, always, always, 
always _________ __________ _________ . Always.  A plot of the data gives us a quick 
glance at the distribution of the variable - the values it takes on and how often it takes on 
those values.

Once plotted, you should not the ___ ___ ___ ___ ___ of the data on hand.

We have several types of plots to choose from when setting out on an EDA. The plot that you 
choose depends on the type and amount of data you are dealing with...

 Categorical Data:

  Quantitative Data: 

!

Dotplots:

!

When to use:

Step 1:

Step 2:

Step 3:

Everything You Ever Wanted to Know About Plotting Data, But Were Afraid to Ask.

When carrying out an Exploratory Data Analysis, you should always, always,

always, always, always, always, ______ _______ _______…..always.  A plot of the data

gives us a quick glance at the distribution of the variable – the values the variable takes

and how often it takes on those values.

Once plotted you want to make sure to note the ___ ___ ___ ___ of the data on hand.

We have several different types of plots to choose from when setting out on an EDA.

The plot that you use will depend on the type and amount of data you are dealing with…

Categorical Data: 1)

2)

Quantitative Data: 1)

2)

3)

Dotplots:

When to use:

Step 1:

Step 2:

Step 3:

Practice: The accompanying data on gender and birth weight (kg) of foals born to 15

thoroughbred mares appeared in the article “Suckling Behavior Does Not Measure Milk

Intake in Horses” (Animal Behaviour (1999): 673-678).   Construct two comparative

dotplots of the birth weights by gender.

Gender:   F      M      M      F      F      M      F      F      M      F      M      F      M      F      F

Weight:  129   119    132   123   112  113    95    104  104    93    108    95    117  128  127

Describe the SOCS of the data:

Plot the data using a dotplot and describe the SOCS.
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Stemplots (Stem-and-Leaf Plots):
!When to use:

Step 1:

Step 2:

Step 3:

Step 4:

Stemplots (Stem-and-Leaf Plots):

When to use:

Step 1:

Step 2:

Step 3:

Step 4:

Practice: The accompanying observations are maximum flow rates (at 80 psi) for 34

different shower heads evaluated in a Consumer Reports article (July 1990). Construct

two stemplots (one without splitting and one with split stems) and describe the most

prominent features of the display.

2.9 2.8  2.0  3.6  2.7  2.5  2.6  2.9  2.7  2.8  2.5  2.8  2.2  2.5  2.5  2.8  1.8  2.7  2.7  4.7

2.8  2.7  3.1  2.9  3.4  2.6  2.6  2.7  2.4  2.5  5.4  4.9  2.8  2.5

Without Splitting Stems Split Stems

Histograms:

When to use:

Step 1:

Step 2:

Step 3:

How many intervals should be used?

Practice: The authors of the article “Behavioral Aspects of the Raccoon Mating System:

Determinants of Consortship Success” (Animal Behaviour (1999): 593-601) monitored

raccoons in southern Texas during the 1990-1992 mating seasons in an effort to describe

mating behavior. 29 female raccoons were observed, and the number of male partners

was recorded.  The resulting data are as follows:

1 3  2  1  1  4  2  4  1  1  1  3  1  1  1  1  2  2  1  1  4  1  1  2  1  1  1  1  3

Construct a frequency distribution for the data and draw a histogram:

# Partners Frequency Relative Freq Histogram

Histograms:
!When to use:

Step 1:

Step 2:

Step 3:

How many intervals should be used?

Consider the following data on the Survey of Study Habits and Attitudes (SSHA) scores for 18 
female college students.  The test evaluates motivation, study habits, and attitudes toward 
school.  Make a histogram and interpret the SOCS of the data.

154 109 137 115 152 140 154 178 101

103 126 126 137 165 165 129 200 148

Category! Frequency! ! ! Histogram
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Am I Getting What I Paid For?
Mean and Standard Deviation of m&m Bags Labeled 1.69 oz.

! Do m&m bags labeled 1.69 oz. actually contain that weight?  If not, what is a typical weight and 

how much variability is there from bag to bag?  To answer those questions, we will collect data on ten 

bags of m&m’s.  Your teacher or a volunteer will weigh each bag and report the weights.  Your task is to 

use the tables below to calculate and interpret the mean and standard deviation for the weights of bags 

labeled 1.69 oz.  

As the data is collected, construct a dotplot and fill in the table below.

1.5 1.55 1.6 1.65 1.7 1.75 1.8

Weights of “1.69 oz” Bags of m&m’s

Bag # x (x ! x ) (x ! x )
2

1

2

3

4

5

6

7

8

9

10

n=10 x! = _____ (x ! x )" (x ! x )"
2

x = _____ = ______ = ______

Standard Deviation s=
(x ! x )

2

"
n !1

s=________________.
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AP Statistics - 1.2: More Standard Deviation Practice

Standard Deviation:

Formula:

Consider the following data on sample weights of dog food.  Sample 1 describes the ac-
tual weight (oz) of cans of pet food labeled as containing 8 oz.  Sample 2 describes the actual 
weight (lb) of bags of dog food labeled as containing 50 lb.  Use this information to calculate the 
standard deviations of each sample and compare variabilities.

Sample 1: Labeled as 8 oz! ! ! Sample 2: Labeled as 50 lb

7 | 1" " " " " " " " 47 | 0
7 | 5 6 6 7 7" " " " " " " 48 | 2 4 7 8
8 | 1 2 3 3" " " " " " " 49 | 
" " " " " " " " 50 | 3 4 6
" Key: 7 | 5 = 7.5 oz" " " " " 51 |"
" " " " " " " " 52 | 1 3  " Key: 48 | 2 = 48.2 lb

Sample 1! ! ! !       ! !  Sample 2
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AP Statistics - 1.2: Comparing Distributions Group Activity
Adapted from “Introduction to Statistics and Data Analysis” Peck, Olsen, Devore.

Blood cocaine concentration (mg/L) was determined both for a sample of individuals who had 
died from cocaine-induced excited delirium and for a sample of those who had died from a 
cocaine overdose without delirium.  The accompanying data is consistent with summary values 
given in the paper “Fatal Excited Delirium Following Cocaine Use” (J. of Forensic Sciences 
(1997):25-31).  Your group’s task is to use the following data to reach a conclusion about the 
relationship between cocaine concentration and delirium-induced deaths.  You will present your 
findings in a short presentation and report.  Use the following to guide your exploration. 
!

Excited Delirium:

0 0 0 0 .1 .1 .1 .1 .2

.2 .3 .3 .3 .4 .5 .7 .7 1.0

1.5 2.7 2.8 3.5 4.0 8.9 9.2 11.7 21.0

!

No Excited Delirium:

0 0 0 0 0 .1 .1 .1 .1 .2

.2 .2 .3 .3 .3 .4 .5 .5 .6 .8

.9 1.0 1.2 1.4 1.5 1.7 2.0 3.2 3.5 4.1

4.3 4.8 5.0 5.6 5.9 6.0 6.4 7.9 8.3 8.7

9.1 9.6 9.9 11.0 11.5 12.2 12.7 14.0 16.6 17.8

Determine the appropriate measures of center and spread for each of the two samples.  
Calculate and interpret these measures.

Determine whether or not there are any outliers in each sample.  Justify your work.

Construct side-by-side boxplots use them as a basis for comparing and contrasting the two 
samples. 

  Chapter 1: Exploring Data  13



AP Statistics: Textbook Website for Online Quizzes

As we proceed through the course, you may wish to use some additional resources to assist 
you in your studies and preparation for the AP Exam.  I have created a website with additional 
notes, resources, tips, downloads, etc. for your use.  See http://web.mac.com/statsmonkey 
for more details.

You may wish to bookmark this site, along with our textbook companion site as additional tools 
to help you with your understanding of statistics.  You will be required to log in to the text 
companion site once per chapter to take an online quiz.  Your score will be emailed directly to 
me upon completion of this quiz...due dates will be noted on your chapter guides.  See below 
for instructions for registration:

Registering for Student Access:
In order to take online quizzes, download datasets, view statistical applets, etc. you’ll have to reg-
ister on the yates,moore, starnes website.  To do so... 

Go to: http://bcs.whfreeman.com/yates2e

On the left side of the screen, click to register as a “Student”.

Fill in your information & create a password. (be sure to remember it!)

Carefully enter my email in “Instructor Email:”   jmmolesky@isd194.k12.mn.us  

Click “No” where it asks if you’d like to receive product updates.

You should now have “Basic Student Access”.  This allows you to take online quizzes, download 
datasets, view applets, etc.  We will be taking a number of quizzes on this website, so you may 
want to bookmark it.  

Taking an Online Quiz:
To take an online quiz, you’ll have to log in using your email address and password.  Make sure 
my email address is correct in the instructor email field.  Choose the chapter, take the quiz, and 
click “submit”.  You will see you results immediately along with a description of the correct an-
swers if you happened to miss any.  Once you hit submit, your score, start/finish time, etc. are 
emailed to me, so be sure you double-check your work before submitting! I will use the first 
score that is submitted as your grade, so don’t rush through it!

Downloading Datasets:
To download datasets, click on “Datasets” and select “TI-83 sets” for your particular platform.  
You’ll need a graphlink to put them on your calculator.  You may want to put only those sets for 
the current chapter on your calculator to save space.
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