
MDM4U%–%Module%3:%Statistics%!–!Unit!5:!Collecting!and!Presenting!Data!–!Lesson&0! !!!!!!!Date:___________!

!

The%Power%of%Data%%:%The%Media%
!

Statistical!information!is!often!presented!in!graphical!form.!Unfortunately,!graphs!can!also!be!used!to!deceive.!

There!are!ways!in!which!a!graph!may!be!used!to!create!a!false!impression!of!the!data!that!it!represents.!

!

Ex.%1:!! Each!of!the!graphs!below!represents!the!data!found!on!the!following!table:!

!

!

!

!

!

!

!

!

!

!

!

!

What!are!some!observations!about!the!three!graphs!as!compared!to!the!table?!

!

!

!

Although&graphs&are&used&to&present&statistical&information&because&of&the&simple&picture&that&they&can&give&of&
the&patterns&it&contains,&they&can&also&be&deliberately&drawn&to&give&a&false&impression.&And&even&a&graph&that&is&
meant&to&give&an&honest&representation&con&be&misinterpreted.&
!

Ex.%2:!! The!shaded!slices!of!these!circle!(or!“pie”)!

graphs!show!the!parts!of!the!population!of!the!

United!States!in!1900!and!1980!that!were!less!

than!nineteen!years!old.!

!

!

a)!! In!which!year!was!a!greater!percentage!of!the!population!less!than!nineteen!years!old?!

!

!

b)!! Does!it!follow!that!there!were!more!people!in!the!United!States!less!than!nineteen!years!old!in!

that!year!than!the!other?!Explain.!

!

!

!

!

Ex.%3:!! This!graph!appeared!several!years!ago!in!a!bulletin!for!employees!of!

a!large!company.!It!compared!the!number!of!absences!on!four!

consecutive!Mondays,!the!last!preceding!a!legal!holiday.!

!

a)!! What!impression!does!the!graph!seem!to!intend!to!convey?!

!

!

!

Year%
Profits%in%
millions%

1970! 403!

1971! 429!

1972! 458!

1973! 491!

1974! 515!

1975! 536!

1976! 574!

1977! 620!

1978! 677!

1979! 734!

1980! 811!



!

b)!! The!actual!numbers!of!absences!on!these!four!days!were!566,!517,!501,!and!689.!Do!the!

lengths!of!the!four!bars!make!this!obvious?!

!

!

!

!

c)!! Why!does!the!graph!give!the!impression!that!it!does?!

!

!

!

Ex.%4:! Which!pictograph!is!misleading?!Why?!

!

! ! ! ! ! ! ! !

!

!

!

!

!

%
Picture&graphs,&frequently&used&to&make&comparisons,&can&be&easily&misinterpreted.&

%
Ex.%5:!! Suppose!that!Peter!has!twice!as!many!clams!as!B.!C.!and!that!we!

decide!to!show!this!with!two!bags!of!clams,!one!drawn!twice!as!tall!

as!the!other.!

!

!

a)!! Does!the!larger!bag!look!as!though!it!contains!exactly!twice!as!many!clams!as!the!smaller!one?!

!

!

b)!! Rather!than!comparing!the!heights!of!the!two!bags,!someone!might!

compare!the!areas!covered!by!them.!How!do!you!think!their!areas!

compare?!!

!

!

!

c)!! If!the!number!of!clams!that!each!bag!contains!is!determined!by!its!

volume,!how!do!you!think!their!volumes!compare?!

!

!

Ex.%6:!! What’s!wrong!with!this!graph?! !
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Data Analysis with Graphs 

A. Definitions 
The study of statistics can be very rewarding given the patience and precision it deserves.  To begin this unit, 
we’ll  first  look  at  some  statistical  language  that  we  need  to  understand  before  we  continue.     
 
Statistics –  
 
 
Raw Data –  
 
 
Datum –  
 
 
Variable –  
 
 
Continuous Variable –  
 
 
Discrete Variable –  
 
 
Interval (or Group) –  
 
 
Range –  
 
 
Bar Graph –          Histogram –  
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Polygon –       Relative Frequency Histogram –  
 

  Cumulative Frequency Polygon –  
  
 
 
 
 
 
 
 
 
B. Examining Data and Constructing Graphs 
When presented with a set of data, there are a number of questions we must pose before analysis can continue.  
One needs to consider the nature of the data, is it continuous or discrete?  This will determine the type of graph we 
create.  We should also ask if we should use a grouped or ungrouped format to display the data and determine a 
suitable range and interval size.  
 
Ex. 1: Consider the following list of daily high temperatures in July for Waterloo, ON. 
 

July 1 2 3 4 5 6 7 8 9 10 
Temp (qC) 27 25 24 30 32 31 29 24 22 19 

  
July 11 12 13 14 15 16 17 18 19 20 

Temp (qC) 21 25 26 31 33 33 30 29 27 28 
 

July 21 22 23 24 25 26 27 28 29 30 31 
Temp (qC) 26 27 22 18 20 25 26 29 32 31 28 
 

a) Is temperature a discrete or continuous variable?  Explain. 
 
 
 
 

b) Should this data be presented in a grouped (i.e. intervals) or ungrouped (i.e. classes) format? 
 
 
 
 

c) Determine a range and suitable interval size. 
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d) Complete the following frequency table.   
 

Temperature 
Intervals 

Midpoint Tally Frequency Cumulative Frequency Relative Frequency 

      

      

      

      

      

      

      

      

 
e) Using Excel, recreate the frequency table above, but populate the cells using appropriate formulas.  

Then construct a frequency histogram, a relative frequency histogram and a cumulative frequency 
polygon. 

 
 
 
 
 

f) Use the graphs to answer the following questions: 
i. On how many days was the maximum temperature 25qC or less? 

 
 

ii. What proportion of days was the temperature greater than or equal to 30qC? 
 
 
 
 
 
 
 

 

 

 

 

CW: p. 101 # 1, 2, 5, 13, 15  
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Data Analysis with Graphs II 

A. Practice Using Excel 
Working with Excel, complete the following two questions.  Answer all parts and print the answers for your 
notes.  This lesson will give you practice working with data and its organization in Excel. 
 
Ex. 1:  For a science project, a student tested how long heavy-duty batteries would power an MP3 player.  The 
student tested 16 different sample batteries and recorded the running time of the MP3 player in hours.  The 
running times are listed here: 
 

29, 26, 23, 22, 22, 17, 27, 25, 22, 19, 23, 22, 27, 23, 24, 26 
 

a) Determine the range for these data. 
 
 
 
 

b) Determine a reasonable interval size and the number of intervals. 
 
 
 
 

c) Produce a frequency table for these data. 
 
 
 
 

d) Complete a frequency histogram, a relative-frequency histogram and a cumulative-frequency polygon.   
 
 
 
Ex.2:  Here is a set of wind speed measurements (in kilometres per hour) recorded hourly on a relatively calm 
weekend.  Prepare a frequency table and appropriate histograms for these data.  Remember to calculate the 
range and select an appropriate interval size. 

6 8 10 12 4 
4 5 7 7 8 

10 5 6 5 6 
8 8 8 11 9 
7 8 4 4 4 
8 10 8 3 4 
5 11 9 6 8 

10 11 10 5 7 
7 8 7 6 6 
9 9 7 9 10 

 

 

CW: p. 101 # 7 and 9 (use Excel for both) 
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Sampling Techniques 

 

A.  Gathering and Obtaining Data 

Now that we have been introduced to simple graphical tools that will help us summarize data, we will consider the 

planning of simple sample surveys.  A large part of statistics is gathering information; mathematicians and 

statisticians not only analyse data, but also collect it.  Statistics Canada is the body within the Canadian Government 

responsible for this collection. 

 

A survey is used to estimate attributes of human populations.  A census is a survey that examines every unit of the 

population, such as the Canadian Census Survey conducted every 5 years.  Although conducting a census is a very 

accurate method of acquiring data, it is very costly and time-consuming. 

 

Is there a way we can get highly accurate results without conducting a census? 

 

B.  Sampling Terminology 

 Population 
 
 
 

 Sampling Frame  
 
 
 

 Sample  
 

 

 

Ex. 1:  For your Data Management culminating activity, you wish to look at the effect that having a part-time job has 

on Ontario 12
th

 grader’s  school  grades.  Your principal will not let you survey students outside of your school, and 

your print account is almost empty (you only have enough to print out 30 surveys!). 

Identify the population, sampling frame and sample for your project. 

 

Population: 
 
 
Sampling Frame: 
 
 
Sample: 
 

 

C.  Sampling Techniques/Protocols 

 

Once you have identified the population, you need to decide how you will obtain your data.  If the population is 

small, you might be able to complete a census and survey the entire group.  For larger populations, it will probably 

be best to use an appropriate sampling technique.  If selected carefully, a relatively small sample can give quite 

accurate results! 

 

There are a number of sampling techniques that we will investigate in this lesson. They include simple random 

sampling, cluster sampling, convenience sampling, stratified sampling and systematic sampling. 



i) Simple Random Sampling (SRS) 
 

Technique Description Example 

Simple 
Random 
Sampling 

 

 
 
 
 
 
 
 
 
 
 

 

 
Ex. 2:  An MDM 4UI student is interested in studying the proportion of students in this class that take public 
transportation to get to school.  Since the student is very busy and does not want to ask everyone in the class, the student 
will conduct the survey only with those students who roll a _______, ______, or _______ on their die. 
 
a) Did the student use SRS?   
 
 
 
 
 
 
 
b) What is the population, sampling frame and sample? 

Population: 
 
 
 
Sampling Frame: 
 
 
 
Sample: 
 
 
 
c) Determine the sample proportion of students who use public transportation to get to school.  Compare this to the 
true proportion. 
 
 
 
 
 
 
 
 
 
CW:  Complete a table comparing the seven sampling techniques outlined on p. 114-116 in your textbook.  
 Practice questions on p. 117 #1-4, 8. 
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Bias in Surveys 
 
 
 
 

 

Statistical Bias is any factor that favours certain outcomes on responses, hence systematically skewing the 
survey results. Often  bias   is  unintentional,  but  as  we’ve  seen   from  the  comics,   some  people  deliberately  bias  
surveys in order to get the results they want. 
 
1. Sampling Bias:  

 

 
 

This type of bias is why we need to carefully choose a sampling technique! 

 
Ex. 1:  Identify the bias in each of the following surveys and suggest how it could be avoided. 
 
a) A survey asked students in a high school auto-shop whether they own their own car or not.  

 

 

b) Students handed out surveys in the school lobby Friday afternoon, asking questions about skipping school. 

 

 
 

2. Non-Response Bias:  

  

 
 

To avoid non-response bias, researchers often include questions that identify members of particular groups to 
verify that they are properly represented in the sample. (e.g. gender) 

 
Ex. 2:  A science class asks every fifth student entering the cafeteria to answer a survey on environmental issues.  
Less than half agree to complete the questionnaire.  The completed questionnaires show that a high proportion 
of the respondents are concerned about the environment and are well informed about environmental issues.  
How is this sample biased? 

 
 
 

 
 
  



3. Measurement Bias: 
 
 
 
 
Ex. 3: A highway engineer suggests that an economical way to survey traffic speeds on an expressway would be 
to have police officers patrol the highway and record the speed of the traffic around them every half hour.  How 
is this sample biased? 
 
 
 
 
 
 
4. Response Bias:  
 
 
 
 
 
Ex. 4: Common  instances  of  response  bias… 
 

a. Blood Donor Clinics 
 
 
 
 

b. University Professor Evaluations 
 
 
 
 
 

c. Teachers asking questions in class 
 

 
 
 
 
5. Wording:  
 
 
 

a. Leading Question: 
 
 
 

b. Loaded Question: 
 
 
 
 
 
CW: p. 123 # 1 - 4, 6, 8 






