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9.1 – Probability in Society 
   Focus: Explain how probability is used outside the classroom. 

 

Investigate 
 

From the statements below, identify the different probabilities that Jean-Guy considers in a day. List an 

assumption associated with each statement.  Explain how the situation would change if that assumption 

were not true.  

 

➤ Jean-Guy noticed that, in the last month, 70% of the time the bus was 3 minutes late. So, he takes his 

time with breakfast today. 

 

 

 

➤ Lately, Jean-Guy’s math teacher checks homework 4 days a week.  So, Jean-Guy makes sure he has 

time to complete his homework today. 

 

 

 

➤ At school, Jean-Guy and his friends agree that their lacrosse team has a 95% chance of making the 

finals. 

 

 

 

➤ In health class, Jean-Guy’s teacher reads a magazine that claims 172 out of 1000 male smokers 

develop lung cancer, but only 13 out of 1000 males who do not smoke develop lung cancer. 

 

 

 

 

Vocabulary:   
 

 Probability:  

_____________________________________________________________________________________

_____________________________________________________________________________________ 

 Theoretical Probability: 

 

_____________________________________________________________________________________

_____________________________________________________________________________________ 

Experimental Probability:  

 

_____________________________________________________________________________________

_____________________________________________________________________________________ 
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Subjective Judgement: 

_____________________________________________________________________________________

_____________________________________________________________________________________ 

 

Probabilities can be expressed as a fraction, decimal or as a percent. 

 

By collecting and analyzing data, predictions can be made about the probability that a certain event will 

occur in the future. 

 

 

Identifying Decisions Based on Probabilities and Judgments 
 

Ex. 1:  Explain how each decision is based on theoretical probability, experimental probability, 

subjective judgment, or any combination of these. 

 

      a)  It is Ausma’s experience that 4 out of 5 times the prize in the cereal box is found at the bottom of  

           the box. So, Ausma opens the bottom of the cereal box to find her prize. 

 

 

 

 

 

      b)  Two friends are rolling a die. Out of eight rolls made, a “4” came up 7 times. Amith predicts the  

next roll will likely not be a “4,” since each number has an equal chance of being rolled. Maria  

decides the die is unfair since 7 out of 8 rolls revealed a “4.” 

 

 

 

 

Explaining How Assumptions Affect a Probability 

 

Ex. 2:  In past baseball games, Alice made 2 hits for every 5 times she went up to bat. 

 

a) In the next game, suppose Alice goes up to bat. What is the probability that she 

will get a hit? What assumptions are you making? 

 

 

 

 

 

 

 

b) For each assumption, explain how the predicted outcomes might change if the assumption  

changes. 
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Using a Probability to Support Opposing Views 

 

Ex. 3:  Jon wants to learn how to snowboard but does not want to take lessons. His mother insists that 

Jon take lessons. Jon and his mother find an article that claims: 

 

 
Explain how both Jon and his mother can use this statistic to support their opinions. 
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  9.2 – Potential Problems with Collecting Data 
      Focus: Describe how the collection of data may be adversely affected. 

 

Vocabulary:  There are several factors that might lead to problems with data collection. 

 

Potential 

Problem 

What it means Example 

 

 

Bias  

The question influences 

responses in favour of, or 

against the topic of the data 

collection. 

Suppose a person asks: Don’t you think the price 

of a movie ticket is too high?  

 

This person has a bias against the current ticket price, and the bias 

influences how the survey question is written. 

 

 

Use of 

Language 

The use of language in a 

question could lead people to 

give a particular answer. 

If you ask: Don’t you think the price of a movie ticket is too high? 

 

The question may lead people to answer yes.  

 

A better question would be: Do you think the price of a movie ticket is 

too high, too low, or fair? 

 

 

Timing 

When the data are collected 

could lead to particular results. 

A survey is conducted to find opinions on the need for a vehicle to 

have winter tires. The results may be different if the survey is 

conducted in August instead of February. 

 

 

 

Privacy 

If the topic of the data 

collection is personal, a person 

may not want to participate or 

may give an untrue answer on 

purpose. Anonymous surveys 

may help. 

 

People may not want to participate in a study on weight if it means 

stepping on a scale in front of other people. 

 

 

Cultural 

Sensitivity 

Cultural sensitivity means that 

you are aware of other 

cultures. You must avoid being 

offensive and asking questions 

that do not apply to that 

culture. 

Suppose you wanted to know the favourite method of cooking ham, 

and you asked: Please circle your favourite method:  

                BBQ         Bake         Fry 

 

This question does not apply to everyone because many people do not 

eat ham. 

 

A better question would be: 

If you eat ham, name your favourite method of cooking it. 

 

 

 

Ethics 

Ethics dictate that collected 

data must not be used for 

purposes other than those told 

to the participants. Otherwise, 

your actions are considered 

unethical. 

 

Suppose you tell your classmates that you want to know their favourite 

snacks to help you plan your birthday party. If you then use the 

information to try to sell your classmates their favourite snacks 

between classes, your actions would be unethical. 

Cost The cost of collecting data 

must be taken into account. 

If you need to pay for printing the questionnaires, or to pay people to 

collect the data, the cost may be more than you can afford. 

 

Time The time needed for collecting 

the data must be considered. 

A survey that takes an hour to complete may be too long for most 

people. This would limit the number of people willing to participate. 
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Identifying and Eliminating Potential Problems 

 

Ex. 1:  For each survey question, explain why a problem may occur and the effect it would have on the 

results. Suggest how each problem could be avoided.  

 

a) A survey is conducted to find out if citizens think the local government should provide more 

money for youth activities. The question asked was: 

 

“Would you support an increase in taxes to create more skate parks?” 

 

 

 

 

 

 

 

 

 

b) A survey is conducted to find out the level of school spirit. Students are polled about their level  

 of school spirit after the soccer team wins the championship. 

 

 

 

 

 

 

 

 

 

Analyzing Data Collection for Problems 

 

Ex. 2:  Kublu and Irniq plan to open a shop in Saskatoon that would sell traditional Inuit crafts. To ensure 

Saskatoon is the best place for their business, they want to survey residents to find out how popular Inuit 

crafts are. Kublu knows that they would get the most accurate results if each household in Saskatoon is 

surveyed, but Irniq points out that this is problematic. Explain why. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 6

Overcoming Potential Problems of Data Collection 

 

Ex. 3:  Antonia wants to find out if there is a relationship between household income and how much 

people spent on Christmas presents. Identify potential problems Antonia may encounter, and explain how 

she could deal with the problems 
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  9.3 – Using Samples and Populations to collect Data 
      Focus: Select and defend the choice of using a population or a sample. 

 

Vocabulary:   
 

Population: 
_____________________________________________________________________________________ 

 

Census: 
_____________________________________________________________________________________ 

 
A census can be costly, time consuming, and difficult or impossible to complete. So, a census is only used 

when an issue is important or when the population is small. 

 

 

Sample: 
_____________________________________________________________________________________ 

 

Valid Conclusion: 
_____________________________________________________________________________________ 

 

Care must be taken when determining the appropriate size of the sample. If the sample is large, the data 

collection could be costly or time consuming. If the sample is small, then it may not be representative of 

the population. 

 

 

 

Explaining Why Data Are Collected from Populations 

 

Ex. 1:  In each case, explain why a population was surveyed instead of a sample. 

 

      a)  To determine the average number of siblings of his classmates, Carlos surveyed each person in     

           the class. 

 

 

 

 

 

     b)  Every 5 years, Statistics Canada conducts a census. One question in the survey is used to 

          determine the ages of the people in each household. 
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Reasoning Why and When Samples Should Be Used 

 

Ex. 2:  The student leadership team is planning a school dance. To attract grade 9 students to the dance, 

the team decided to collect data about the preferred music of the grade 9 students. The team set up in the 

hallway to collect the data. By the end of the day it had surveyed 72% of the grade 9 students. 

 

a) Why do you think the data were collected from a sample instead of the entire population? 

 

 

 

 

 

b) Will the opinions of the sample likely reflect those of the population? Explain. 

 

 

 

 

 

 

Identifying and Critiquing the Use of Samples 

 

Ex. 3:  In each case, identify if data were collected from a sample or a population. Wherever a sample  

was used, explain if you think the conclusion would be valid. 

 

a) A province considers banning cell phones in all of its schools. To determine the opinions of students 

on this issue, you poll each student in your school. 

 

 

 

 

 

 

 

b) To determine which politician is expected to win the municipal election, every person over 18 and 

who is eligible to vote in the election is polled. 

 

 

 

 

 

c) To determine the average lifetime of a type of light bulb, 150 light bulbs were selected randomly  

from the production line and tested. 
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9.4 – Selecting a Sample 
Focus: Understand and choose an appropriate sample. 

 

 

Method What it means Example 

 

Simple random 

sampling 

 

Each member of the population 

has an equal chance of being 

selected. 

 

To select a random sample of 5 students from your  

math class, each student is assigned a number and 5 

numbers are drawn from a hat. 

 

 

Self-selected 

sampling 

 

Only members who are interested 

and volunteer will participate. 

 

If a radio station conducts a telephone survey, only 

people who are interested will call. 

 

 

Systematic or 

interval 

sampling 

 

Every nth member of the 

population is selected. This 

method is often used in 

manufacturing 

 

 

Every 20th product in an assembly line is tested for 

quality. If the item is destroyed or unusable after 

being sampled, then the sample is a destructive 

sample. 

 

Convenience 

sampling 

 

Only members of the population 

who are convenient to include are 

selected. 

 

 

For a survey about grocery shopping habits, people in 

a grocery store are approached and questioned. 

 

Cluster 

sampling 

 

Every member of each randomly 

chosen group of the population is 

selected. 

 

Each grade represents a group of the school 

population. One grade in your school is chosen 

randomly, and all students in that grade are selected. 

 

 

Stratified 

random 

sampling 

 

Some members from each group 

of the population are randomly 

selected. 

 

5 randomly chosen students from each grade in a 

school could be selected, even if each grade has a 

different number of students. 

 
 

 

Identifying Appropriate Samples 

 

Ex. 1:  The student leadership team wants to find out if students would like the cafeteria to have longer 

hours. Several sampling methods were suggested. Identify the sampling method and explain whether each 

sample is appropriate. 

 

a)  Every student’s name is put into a box, and 100 names are selected randomly to be surveyed. 
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b)  Every 5th person entering the school is selected. 

 

 

 

 

 

 

c)  Each person on the leadership team asks her or his friends. 

 

 

 

 

 

 

d)  An announcement is made asking anyone who wishes to participate to fill in a ballot. 
 
 
 
 
 
 
 
 

Choosing Appropriate Samples 

 

Ex. 2:  A company packages boxes of granola bars. The quality-control manager inspects the first 5 boxes 

each morning to ensure that each has the same number and types of granola bars. 

 

a)  Is this a good way of ensuring quality control? Explain. 

 

 

 

 

 

 

b)  Suggest 2 other methods of sampling that would be appropriate. Explain why each is appropriate. 
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9.5 – Designing a Project Plan 
Focus: Develop a project plan for data collection. 
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Here are 5 possible steps to consider when you design a plan for data collection: 

 

1. Prepare a question.  

The wording should avoid biases, and be culturally sensitive. If the survey question is personal, the 

participants should be anonymous. 

 

2. Identify the population, and possibly choose a sample.  

If you select a sample, ensure it represents the population. Consider the time and cost involved in  

collecting data from your population or sample. 

 

3. Collect the data.  

Consider the timing of your data collection: does it avoid potential problems? 

 

4. Analyze and display the data.  

Choose an appropriate display for the data, such as a table, circle graph, bar graph, or line graph. 

 

5. Design a rubric.  

This should help you evaluate the important components of your project. 
 

 

Designing a Project Plan 

 

Ex. 1:  Suppose a frozen yogurt company considers adding a new flavour to its menu. Decide how to  

conduct a survey to determine whether the new flavour should be added to the menu. 
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