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5
General Outcome
• Use experimental or theoretical probabilities to represent and solve 

problems involving uncertainty. 

Specifi c Outcomes
SP4 Express probabilities as ratios, fractions and percents.
SP5 Identify the sample space (where the combined sample space 
has 36 or fewer elements) for a probability experiment involving two 
independent events.
SP6 Conduct a probability experiment to compare the theoretical 
probability (determined using a tree diagram, table or another graphic 
organizer) and experimental probability of two independent events.

By the end of this chapter, students will be able to:
 

ProbabilityProbability

Section Understanding Concepts, Skills, and Processes

5.1 ✓ fi nd the probability of an event in several different ways

✓ give answers as probabilities from 0% to 100%

5.2 ✓ explain how to identify an independent event

✓ determine the outcomes of two independent events 

✓ organize the outcomes of two independent events using tables and tree diagrams

5.3 ✓ solve probability problems involving two independent events

5.4 ✓ use tree diagrams, tables, and other graphic organizers to solve 
probability problems

5.5 ✓ conduct a probability experiment and organize the results

✓ compare experimental probability with theoretical probability

Assessment as Learning Supported Learning

Use the Before column of BLM 5–1 
Chapter 5 Self-Assessment to provide 
students with the big picture for this chapter 
and to help them identify what they already 
know, understand, and can do. You may wish 
to have students keep this master in their math 
portfolio and refer back to it during the chapter.

• As students complete each section of 
the chapter or complete the Chapter 5 
Review, have them review the related parts 
of BLM 5–1 Chapter 5 Self-Assessment, 
fi ll in the appropriate part of the During 
column, and report what they might do 
about any items that they have marked 
either red or yellow.
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Chapter 5 Planning Chart

Section 
Suggested Timing Exercise Guide Teacher’s Resource

Blackline Masters
Materials and 

Technology Tools

Chapter Opener
• 20–30 minutes

BLM 5–1 Chapter 5 Self-Assessment
BLM 5–2 Probability

• paper
• scissors
• stapler
• examples of games that 

use dice (optional)

5.1 Probability
• 80–100 minutes

Essential: 1, 2, 3 or 4, 5 or 6, 7, Math Link 
Typical: 1, 2, 3 or 4, 5 or 6, 7, 8 or 9, 10, 
Math Link
Extension/Enrichment: 1, 2, 10–12

Master 2 Two Stars and One Wish 
BLM 5–1 Chapter 5 Self-Assessment 
BLM 5–3 Section 5.1 Extra Practice
BLM 5–4 Section 5.1 Math Link

• ruler
• marbles or other coloured 

counters (optional)
• bag (optional)

5.2 Organize 
Outcomes
• 80–100 minutes

Essential: 1 or 3, 2, 4 or 5, 6 or 7, 8, 
Math Link
Typical: 1 or 3, 2, 4 or 5, 6 or 7, 8, 9 
or 10, 11, 12, Math Link
Extension/Enrichment: 1 or 3, 2, 13, 14

BLM 5–1 Chapter 5 Self-Assessment 
BLM 5–5 Section 5.2 Extra Practice
BLM 5–6 Section 5.2 Math Link

• coins—quarters, dimes, 
nickels, and pennies 
(optional)

• ruler

5.3 Probabilities of 
Simple Independent 
Events 
• 80–100 minutes

Essential: 1–4, 6, 8, 9
Typical: 1–4, 6, 8–11, 12 or 13
Extension/Enrichment: 1, 2, 13–15 

BLM 5–1 Chapter 5 Self-Assessment 
BLM 5–7 Section 5.3 Extra Practice

• ruler

5.4 Applications of 
Independent Events
• 80–100 minutes

Essential: 1–3, 5, 7, Math Link
Typical: 1–3, 5, two of 7, 8, 9, Math Link
Extension/Enrichment: 1, 2, 10, 11, 
Math Link

BLM 5–1 Chapter 5 Self-Assessment 
BLM 5–8 Section 5.4 Extra Practice
BLM 5–9 Crunch Time Game Board
BLM 5–10 Section 5.4 Math Link

• 2 dice
• ruler
• integer chips or coins

5.5 Conduct 
Probability 
Experiments
• 80–100 minutes

Essential: 1–4, 6, 8
Typical: 1–4, 6, 8–11
Extension/Enrichment: 1–3, 9, 11–13

BLM 5–1 Chapter 5 Self-Assessment 
BLM 5–11 Random Number Generator
BLM 5–12 Section 5.5 Extra Practice

• paper clip
• pencil
• compass or circular 

object to trace around
• 2 coloured pencils
• ruler

Chapter 5 Review
• 40–50 minutes

Have students do at least one question 
related to any concept, skill, or process 
that has been giving them trouble.

BLM 5–1 Chapter 5 Self-Assessment 
BLM 5–3 Section 5.1 Extra Practice
BLM 5–5 Section 5.2 Extra Practice
BLM 5–7 Section 5.3 Extra Practice
BLM 5–8 Section 5.4 Extra Practice
BLM 5–12 Section 5.5 Extra Practice

• ruler
• loading-strip model
• calculator

Chapter 5 
Practice Test
• 40–50 minutes

Provide students with the number of 
questions they can comfortably do in one 
class. Choose at least one question for each 
concept, skill, or process.
Minimum: 1, 3, 4, 8, 9

BLM 5–1 Chapter 5 Self-Assessment 
BLM 5–13 Chapter 5 Test

• ruler

Chapter 5 Wrap It Up!
• 40–50 minutes 

Master 1 Project Rubric
BLM 5–4 Section 5.1 Math Link
BLM 5–6 Section 5.2 Math Link
BLM 5–10 Section 5.4 Math Link 
BLM 5–14 Chapter 5 Wrap It Up!

• counters or coins
• 2 dice
• poster board or 

regular paper

Chapter 5 
Math Games
• 40–50 minutes

• paper bag
• red and blue counters 

of the same shape and 
equal sizes

Chapter 5 Challenge 
in Real Life
• 60–75 minutes

Master 1 Project Rubric 
BLM 5–15 System 1 Spinners 
BLM 5–16 Chapter 5 MathLinks 7 

Student Resource Answers 
BLM 5–17 Chapter 5 BLM Answers
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Chapter 5 Assessment Planner

Assessment Options Type of Assessment Assessment Tool

Chapter Opener Assessment as Learning (TR pages i, 157) BLM 5–1 Chapter 5 Self-Assessment
Chapter 5 Foldable

5.1 Probability Assessment as Learning (TR pages 160, 
162, 164)

Assessment for Learning (TR pages 160, 
161, 163, 164)

Math Learning Log (TR page 164)
BLM 5–1 Chapter 5 Self-Assessment

5.2 Organize Outcomes Assessment as Learning (TR pages 167, 
168, 170)

Assessment for Learning (TR pages 168, 
169, 170)

Master 2 Two Stars and One Wish
Math Learning Log (TR page 170)
BLM 5–1 Chapter 5 Self-Assessment

5.3 Probabilities of Simple 
Independent Events

Assessment as Learning (TR pages 172, 
175, 176)

Assessment for Learning (TR pages 173, 
174, 175)

Math Learning Log (TR page 176)
BLM 5–1 Chapter 5 Self-Assessment

5.4 Applications of 
Independent Events

Assessment as Learning (TR pages 178, 
180, 182)

Assessment for Learning (TR pages 181, 182)

Math Learning Log (TR page 182)
BLM 5–1 Chapter 5 Self-Assessment

5.5 Conduct Probability 
Experiments

Assessment as Learning (TR pages 184, 
186, 189)

Assessment for Learning (TR pages 185, 
186, 187)

Math Learning Log (TR page 189)
BLM 5–1 Chapter 5 Self-Assessment

Chapter 5 Review Assessment for Learning (TR page 190)
Assessment as Learning (TR page 191)

Math Learning Log (TR page 191)
BLM 5–1 Chapter 5 Self-Assessment 

Chapter 5 Practice Test Assessment as Learning (TR page 192)
Assessment of Learning (TR page 193)

BLM 5–1 Chapter 5 Self-Assessment
BLM 5–13 Chapter 5 Test

Chapter 5 Wrap It Up! Assessment of Learning (TR page 192a) Master 1 Project Rubric

Chapter 5 Math Games Assessment for Learning (TR page 194)

Chapter 5 Challenge in Real Life Assessment for Learning (TR page 194a)
Assessment of Learning (TR page 194a)

Master 1 Project Rubric

You may wish to use one or more of the following materials to help you 
assess student readiness for Chapter 5.

Assessment for Learning Supported Learning

Method 1: Have students develop a 
journal to explain what they personally 
know about the topics and how they 
use fractions and percents, outcomes 
of events, and tally charts in their lives. 

Method 2: Have students complete 
BLM 5–2 Probability to check their 
conceptual understanding. Remind 
students that you are looking for the 
scope of their knowledge. 

• Students who require reinforcement of prerequisite 
skills may wish to complete the Get Ready materials 
available in the MathLinks 7 Workbook and at the 
www.mathlinks7.ca book site.
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What’s the Math?
In this chapter, students explore how to calculate the probabilities of two 
independent events. They begin by reviewing the concept of probability. 
Next, students use tables and tree diagrams to organize the possible 
outcomes when two independent events occur. This section of the chapter is 
very important for student success in learning about advanced probability 
theory at the senior high school and post-secondary level. Students then 
calculate the probabilities of two independent events. At the end of the 
chapter, students complete an active study to compare the difference 
between experimental and theoretical probabilities. 

Activity Planning Notes
Consider reading the introduction as a class, and then discuss other 
connections between weather and probability.

There are many weather phenomena in which probability plays an important 
role in the decisions made by affected citizens. The uncertainty which 
surrounds catastrophic events such as hurricanes and tornadoes, requires 
people to make important decisions about where they live and what type 
of preparations they need to make for emergencies. On a daily basis, the 
probability of certain types of weather helps people determine the type of 
clothing they wear and the type of activities in which they engage.

The picture in the student resource illustrates the eye of Hurricane Rita 
as it passed over different regions of the Gulf States. During such weather 
conditions, people in the area rely on probability models to help them make 
decisions regarding their well-being. 

Key Words
probability
outcome
favourable outcome
independent events
sample space
tree diagram
random
experimental probability
theoretical probability

Suggested Timing
20–30 minutes

Materials
• paper
• scissors
• stapler
• examples of games that use 

dice (optional)

Blackline Masters
BLM 5–1 Chapter 5 Self-

Assessment

Math Link
Use the Math Link to initiate a student-centred discussion about 
probability in games. Students will most likely be familiar with 
diff erent board games that use dice. Yahtzee™ and Monopoly™ are 
two examples. A variety of sums are possible when you add the 
numbers on the faces of two dice. Students may not necessarily 
realize that diff erent sums have diff erent probabilities of occurring.

You may wish to read the Wrap It Up! for this chapter problem, 
which is on page 193. Students could start to think about the 
game they will develop, while they work on the rest of the chapter. 
At the end of the chapter, students develop a board game and 
write a report that includes strategies for improving the chances 
of winning.

Supported Learning

Learning Style and Motor
• Create a Foldable ahead of time 

to use as a model. 
• Creating the Foldable is a good 

hands-on activity for tactile and 
visual learners.

ESL, Language, and Memory
• Some English language learners 

may have a diffi  cult time working 
independently on the Math Link. 
You might have students start the 
Math Link as a group brainstorm 
or project. 

• Consider displaying the Key 
Words on a math word wall. 
Students may also create their 
own vocabulary/picture dictionary. 
Matching a visual with a defi nition 
helps students consolidate their 
understanding of the key terms.

ESL
• Explain terms such as satellites, 

underestimated, probability, and 
luck to English language learners. 
Have students add any new terms 
to their dictionary.
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Have students think of other applications of probability that help keep 
people safe. For example, students could explore how speed limits and
seat belts reduce the probability of serious injury in auto accidents.

Supported Learning

Meeting the Needs of
All Learners
• Consider inviting a community 

elder to talk about games of 
chance. Historically, adults in some 
communities encouraged these 
games as they required the players 
to develop their skills. For example, 
many First Nation communities 
continue to play these games. 
Some games of chance played by 
the Plains Indians include hand 
games, bone dice, wooden dice, 
and stick games. You may also
wish to have students research 
how probability and chance were 
used in the past.

• Students may fi nd the discussion 
about hurricanes interesting, 
especially if you make connections 
with the probability of blizzards 
occurring.

• You may wish to discuss air, 
boat, and ATV safety in terms 
of probabilities. Remember 
that not all of the rules and 
infrastructure are common in 
some communities. Gravel roads 
and stop signs may be the norm.

Have students make the Foldable in the student resource to keep 
track of the information in the chapter. If you have a large stapler, 
you could have students open up their folded papers and place three 
staples in the middle fold.

You may wish to have students keep track of Key Words using 
a design specifi cally for that purpose. Students can make the 
following Foldable and write vocabulary terms on the front of each 
tab. Have them use the space beneath the tab to write defi nitions and 
provide examples.

Step 1 Fold a sheet of notebook paper in half along 
the long axis with the crease to the right.

Step 2  Measure the height of the page and draw lines 
to divide the height into nine equal parts. Cut 
every part as far as the fold, creating tabs as 
you go. This will create nine tabs.

Step 3  Label each tab with a math term. Write 
defi nitions and give examples underneath 
the tabs.

Students could store Key Words Foldables in a large envelope or 
clear plastic folder in their binder.

FOLDABLES TM

Study Tool

Assessment as Learning Supported Learning

Chapter 5 Foldable
As students work on each section in 
Chapter 5, have them keep track of 
any problems they are having under 
the What I Need to Work On tab in 
their chapter Foldable.

• As students complete each section, have them review 
the list of items they need to work on and then have 
them check off any that have been handled.
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5.1

Specifi c Outcomes
SP4 Express probabilities as ratios, fractions and percents.

Probability
Suggested Timing 
80–100 minutes

Materials
• ruler
• marbles or other coloured counters (optional)
• bag (optional)

Blackline Masters
Master 2 Two Stars and One Wish

BLM 5–1 Chapter 5 Self-Assessment 

BLM 5–3 Section 5.1 Extra Practice

BLM 5–4 Section 5.1 Math Link

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓

✓

✓

 1. A pair of boots regularly cost $39.99. They are on 
sale for 25% off. Estimate and then calculate their 
sale price.

 2. In one store, 35 of 72 magazines are sports 
magazines. In another store, 48 of 94 magazines 
are sports magazines. Estimate which store has the 
greater percent of sports magazines.

 3. Calculate the area of 
this fi gure.

 4. Add: 37.64 cm + 59.32 cm 
+ 83.5 cm + 101.1 cm.

 5.  Show using bar notation: 
0.1877777…

Mental Math
Show your thinking for each of #6 to #8.

 6. Estimate 50% of 46.5.

 7. Calculate 70% of $45.

 8. Estimate the area of the following triangle: 
b = 3.2 cm, h = 5.89 cm

Use estimation to place the decimal point in the answers 
for #9 and #10.

 9. $9.38 + $7.35 + $0.10 + $25.00 = $41830

 10.  54.8 × 0.8 = 4384

Warm-Up

8.4 cm

3.6 cm

6.2 cm
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Activity Planning Notes
Use the illustration in the student resource to discuss 
the range of probabilities for an event from impossible 
(0% likelihood of occurring) to certain (100% likelihood 
of occurring).

Discuss the Math
Students use a number line to help compare probabilities 
of different events. Have students copy the number line 
in #1 into their notebook, and then work individually to 
answer #3. Allow students to compare their answers with 
a classmate and note any differences. Discuss the fi ndings 
as a class and demonstrate how to place each event correctly 
on a number line. Have students correct their copy. 

Answers

Warm-Up 

 1. Estimate: 25% =   1 _ 4  ; divide by 4. Discount is about $10. 

 Sale price is about $30.
Calculate: $29.99

 2. 35 of 72: 50% = 36   A little high
48 of 94: 50% = 47   A little low
The second store has the greater percent.

 3. Area of rectangle = 6.2 × 3.6 = 22.32 cm2

Area of triangle = (8.4 - 6.2) × 3.6 ÷ 2 = 3.96 cm2

22.32 cm2
+ 3.96 cm2

= 26.28 cm2

 4. 281.56 cm 5. 0.18 
−

 7   6. 46 ÷ 2 = 23

 7. 10% of $45 = $4.50
7 × $4.50 = $28 + $3.50 = $31.50

 8. 3 × 6 ÷ 2 ≈ 9 cm2

 9. $41.830 10.  43.84

Discuss the Math

 2. Decimal: 0, 0.25, 0.5, 0.75, 1; Percent: 0%, 25%, 50%, 
75%, 100%

 3. A:   1_2  ; B: 0; C: 1; D:   1_4  ; E:   1_8  ; F:   1_4  ; G:   1_2
 4. a) Answers may vary. For example: The sun will rise in 

the morning.
b) Answers may vary. For example: Choosing a piece of 

paper with “Friday” written on it from a cup containing 
seven pieces of paper each with one of the seven days 
of the week written on it.

c) Answers may vary. For example: It will snow on 
December 25.

 e) Answers may vary.
f) Answers may vary. Look for the idea that probabilities 

can’t be less than 0 or more than 1.

Supported Learning

ESL and Language 
• Draw students’ attention to the Literacy Links on page 159

that explain die, dice, vowels, and consonants.

Meeting the Needs of All Learners
• As an alternative to the illustration on page 158, discuss the 

probabilities of certain and impossible events of two people 
jigging for fi sh, with one person catching a small fi sh and 
the other one catching a fi sh that is too large to pull out 
of the ice-fi shing hole. 
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Answers

Show You Know: Example 1

a)   1 _ 4   or 1:4 or 25%

b)   
3
 _ 4   or 3:4 or 75%

c) 0 or 0%

Supported Learning

Learning Style
• Encourage concrete and kinesthetic learners to use a 

spinner, marbles (or counters), letter tiles, and a bag to 
carry out each of the events described in Examples 1 and 2 
and the Show You Know questions.

Motor
• Encourage students to use a ruler to draw the number 

line. Consider modelling how to draw the line and space 
the intervals.

Meeting the Needs of All Learners
• Have students work with manipulatives where possible. 

Have them start by predicting the correct answer, and then 
check their prediction using the manipulatives.

Example 1 encourages students to represent probabilities using fractions, 
ratios, and percents. Ensure students understand the meaning of the terms 
outcome and favourable outcome, as described in the student resource. 
Draw students’ attention to the thought bubbles, which provide additional 
information to help answer the questions.

Assessment for Learning Supported Learning

Example 1
Have students do the 
Show You Know related to 
Example 1.

• You may wish to provide additional questions for students 
who would benefi t from them: Letter tiles for the word 
HOUSE are placed in a bag.
a) What is the probability of drawing a letter H from the bag? 

(P(H) = 1:5 or 20%. Since there is only one H, students 
count the number of letters in the word.)

b) What is the probability of drawing a vowel from the bag? 
(P(vowel) = 3:5 or 60%. The vowels include O, U, and E.)

 Coach students through a), and then have them try b) on 
their own.

Assessment as Learning Supported Learning

Refl ect on Your Findings
Listen as students discuss and demonstrate 
each event to a classmate. During this process, 
they are generalizing what they learned during 
Discuss the Math.

• Some students may need to use the events 
and answers from #3 as models to help them 
answer #4.

• For a   1 _ 7   chance, encourage students to 

 consider an event that happens once a week.
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Example 2 provides an opportunity for students to actually choose items from 
a bag and explore the concept of probability. You may wish to demonstrate 
this example using marbles (or other coloured counters) in a bag. Have 
students take turns choosing an item to demonstrate how probability works. 

Answers

Show You Know: Example 2

a)   2 _ 8   or 2:8 or 25%

b)   4 _ 8   or 4:8 or 50%

c) 1 or 100%

Assessment for Learning Supported Learning

Example 2
Have students do the 
Show You Know related 
to Example 2.

• Consider having students use the loading-strip model from 
Chapter 4 if they need help converting fractions to percent.

• You may wish to provide additional questions for students 
who would benefi t from them: Letter tiles for the word 
CANADIAN are placed in a bag.
a) What is the probability of drawing a letter A from the 

bag? (P(A) = 3:8 or 37.5%. Students show the ratio of the 
number of As to the number of letters. They could show 
the percent to one decimal place or round up to 38%.)

b) What is the probability of drawing a consonant from the 
bag? (P(consonant) = 4:8 or 50%. Consonants include 
letters that are not A, E, I, O, or U. Encourage students to 
memorize the percent equivalent for the common fractions 
that show one half.)

 Coach students through a), and then have them try b) on 
their own.
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Answers

Communicate the Ideas

 1. a)   2 _ 6   or 2:6 or 33.3% b)   1 _ 6   or 1:6 or 16.7% 

 2. a) Answers may vary. For example: January 1 will come 
after December 31. 

  b) Answers may vary. For example: There will be two 
Mondays this week.

Key Ideas
The Key Ideas emphasize how to write a probability as a percent, a ratio, 
or a fraction, and that probability ranges from 0 to 1. Students could 
prepare their own list of Key Ideas and put it in their chapter Foldable. 
It is quite acceptable to have more or less than what is included in the 
student resource.

Communicate the Ideas
Both questions are important and allow students to show their understanding 
of writing probability as a fraction, a ratio, and a percent, and certain and 
impossible events. 

Supported Learning

ESL and Language
• Encourage English language 

learners and students with 
language diffi  culties who have 
stronger oral than written skills to 
share the Key Ideas with a partner 
or during group discussion.

For a site in which students 
use fl ash media to fi nd the 
probability of events like tossing 
a coin, spinning a spinner, and 
picking items out of a bag, go to
www.mathlinks7.ca and follow 
the links. 

Assessment as Learning Supported Learning

Communicate the Ideas
Have students complete the 
questions individually or as 
a class, before summarizing 
the main points in a class 
discussion.

• Have students record the real-world examples for #2 in their 
chapter Foldable.

• Work with the class to develop criteria for judging each 
answer. For example, criteria for #1 might include:
– expresses probability as a fraction, a ratio, and a percent
– shows how a fraction, ratio, and percent are related

• Use Master 2 Two Stars and One Wish to have students 
critique other students’ writing pieces. This master allows 
them to write two things they like about a piece and one 
thing they would like to see improved.
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Practise
Ensure students understand that #5, #6, and #7 refer to the probability of an 
event not occurring. Clarify that all other events are considered favourable.

Common Errors

• Students may be confused about the concept of the 
likelihood of an event not occurring, such as the pink 
marble not being selected in #5c).

Rx Coach students to fi nd the number of favourable 
outcomes by counting those events that are not P(pink).

Supported Learning

Learning Style and Memory
• Provide BLM 5–3 Section 5.1 Extra Practice to students 

who require extra practice.

Learning Style
• Encourage students to use spinners and counters to help 

them answer the questions.

Meeting the Needs of All Learners
• Encourage students who struggle with reading and 

writing to communicate their understanding by using a 
combination of diagrams, oral explanations, and actual 
demonstrations.

• Partner English language learners with students who can 
provide them with good one-on-one discussion. This 
facilitates comprehension of vocabulary.

• Invite a community elder to teach students how to play 
hand games. These games are very enjoyable and are 
common for Plains Indians and many other First Nation 
communities.

Category Question Numbers

Essential (minimum questions to cover the 
outcomes)

1, 2, 3 or 4, 5 or 6, 7, Math Link

Typical 1, 2, 3 or 4, 5 or 6, 7, 8 or 9, 10, Math Link

Extension/Enrichment 1, 2, 10–12

Assessment for Learning Supported Learning

Practise
Have students do #3 and #5. 
Students who have no problems 
with these questions can go on 
to the Apply questions.

• Students who have problems with #3 will need additional 
coaching with Example 1. Work with them to correct their 
answers to #3, and then assign #4.

• Students who have problems with #5 will need additional 
coaching with Example 2. Work with them to correct their 
answers to #5, and then assign #6.

• Check back with them several times to make sure that they 
understand the concepts.

For a site that describes how to 
play games of the Plains Cree, 
go to www.mathlinks7.ca and 
follow the links.
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Answers

Math Link
a) Answers will vary.

b) 1_8   or 0.125 or 12.5%

c) 
6_

12   or 0.5 or 50% 

Apply and Extend
The Extend problems require signifi cantly more analysis 
than those in the Apply section, and generally involve 
multiple steps to solve. For #11, ensure students 
understand that the word between has to be used carefully 
in mathematics. If someone is asked to choose a number 
between 1 and 10, it is assumed that 1 and 10 are included. 
In addition, ensure students understand that the area 
between 12 and 1 is the same as the area between any 
two consecutive numbers on a 12-hour traditional clock. 

Assessment 
as Learning Supported Learning

Math Learning Log
Have students 
answer the following 
questions:
• What is the purpose 

of learning how to 
calculate probability?

• How might 
understanding 
probability affect your 
life as a teenager? as 
an adult?

• Encourage students to 
recognize the importance of 
probability in everyday life.

• Have students check the 
What I Need to Work On 
tab of their chapter Foldable. 
Encourage them to keep 
track of the items that are 
giving them diffi culty and to 
check off each item as the 
problem is resolved.

• Keep a record of student 
refl ections in their learning 
portfolio. You may wish to 
have them return to these 
refl ections at the end of 
the chapter.

• You may wish to have 
students review the part 
related to Section 5.1 in 
BLM 5–1 Chapter 5 
Self-Assessment, fi ll in 
the appropriate part of the 
During column, and report 
what they might do about any 
items that they have marked 
either red or yellow.

Math Link
The Math Link provides students 
with an opportunity to explore 
probabilities and diff erent dice 
shapes. Use the examples of an 
icosahedron and a tetrahedron 
on page 164 to spark students’ 
interest. Consider collecting dice 
with diff erent numbers of sides to 
help students complete the activity.

Assessment 
for Learning Supported Learning

Math Link
The Math Link on 
page 164 is intended 
to help students work 
toward the chapter 
problem titled Wrap It 
Up! on page 193.

• You may wish to have students do this Math 
Link in order to provide them with additional 
practice with probability.

• Students who are having diffi culty getting 
started could use BLM 5–4 Section 5.1 
Math Link, which provides scaffolding for 
this activity.
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Specifi c Outcomes
SP4 Express probabilities as ratios, fractions and percents.
SP5 Identify the sample space (where the combined sample space has 36 or fewer elements) for 
a probability experiment involving two independent events.

Organize Outcomes5.2
Suggested Timing 
80–100 minutes

Materials
• coins—quarters, dimes, nickels, and pennies (optional)
• ruler

Blackline Masters
BLM 5–1 Chapter 5 Self-Assessment 

BLM 5–5 Section 5.2 Extra Practice

BLM 5–6 Section 5.2 Math Link

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓

✓
✓

✓

The following letters are placed in a bag: S, C, H, O, O, L. 
Use the letters to answer #1 to #4.

 1.  What is the probability 2. What is the probability
of drawing a letter S   of drawing a letter O
from the bag?  from the bag?

 3. What is the probability  4. What is the probability
of drawing a consonant   of drawing a letter
from the bag?  from the bag?

 5. Draw a coordinate grid. Draw a square on your 
grid, using more than one quadrant. Identify the 
coordinates of each corner of the square.

Mental Math
 6. Use estimation to decide which is greater: 

75 out of 164 or 82 out of 192.

 7.  Mentally calculate 90% of $123.

 8.  Estimate the area of the following parallelogram: 
b = 12.9 m, h = 20.2 m

Use estimation to place the decimal point in the answers 
for #9 and #10.

 9. $135.89 - $25.94 = $10995

 10. 2440.68 ÷ 12.9 = 18920

Warm-Up
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Activity Planning Notes
This section focuses on organizing outcomes to solve 
probability problems. Consider asking students to fi gure 
out the largest and smallest amounts that could result 
from the game described on page 165 (35¢ and 6¢). Point 
out that one amount is even and one is odd. Ask students 
to predict how many combinations of two coins will be 
even and how many will be odd. 

Discuss the Math
Have students work through the questions individually or 
in small groups. For #1, consider guiding students about 
the number of lines needed for the table by discussing the 
number of possible combinations of coins. 

As a class, review the completed table. Ask how students 
know that the table is complete. Point out the importance 
of fi lling in the table in a systematic way to ensure that all 
possible outcomes are listed.

Example 1 demonstrates representing outcomes with 
a table. Ensure students understand the meaning of 
independent events and sample space. Encourage students 
to try this problem using actual coins. 

Answers

Warm-Up

 1. P(S) = 1:6,   1 _ 6   , or 0.1 
−

 6 % 

 2. P(O) = 2:6,   2 _ 6   or   1 _ 3  , or 0.3 
−

 3 % 

 3. P(consonant) = 4:6,   4 _ 6   or   2 _ 3  , or 0.6 
−

 6 % 

 4. P(letter) = 6:6,   
6
 _ 6  , or 100%

 5. Answers will vary. Ensure that students’ coordinates
are correct.

 6. 75 out of 164: 50% = 82; 10% = 16.4; 5% = 8.2
50% = 82   A little high
45% = 73.8   A little low
Between 45% and 50%, but closer to 45%.
82 out of 192: 50% = 96; 10% = 19.2; 5% = 9.6
40% = 76.8  A little low
45% = 86.4  A little high
Between 40% and 45%, but closer to 45%.
75 out of 164 is greater.

 7. 10% of $123 = $12.30
90% = $123 - $12.30 = $123 - $10 - $2 - $0.30 

  = $110.70

 8. 13 × 20 = 260 m2 9. $109.95 10. 189.20

Discuss the Math 

 1. 

 2. a) 16 b) 10 c) 6

 3. a)   
10

 _ 16   or 0.625 or 62.5% b)   
6
 _ 16   or 0.375 or 37.5% 

 4.  a)–c) Answers will vary.

Show You Know: Example 1
a) 

b) 8

c) (H, 1), (H, 2), (H, 3), (H, 4), (T, 1), (T, 2), (T, 3), (T, 4)

Value of 
First Coin

Value of 
Second Coin Sum

25¢ 25¢ 50¢

25¢ 10¢ 35¢

25¢ 5¢ 30¢

25¢ 1¢ 26¢

10¢ 25¢ 35¢

10¢ 10¢ 20¢

10¢ 5¢ 15¢

10¢ 1¢ 11¢

5¢ 25¢ 30¢

5¢ 10¢ 15¢

5¢ 5¢ 10¢

5¢ 1¢ 6¢

1¢ 25¢ 26¢

1¢ 10¢ 11¢

1¢ 5¢ 6¢

1¢ 1¢ 2¢

Die

1 2 3 4

Coin Flip
Heads (H) H, 1 H, 2 H, 3 H, 4

Tails (T) T, 1 T, 2 T, 3 T, 4
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Jordan

Trudy
Shana
Saira
Kendra
Tracie

Trudy
Shana
Saira
Kendra
Tracie

Trudy
Shana
Saira
Kendra
Tracie

Trudy
Shana
Saira
Kendra
Tracie

Michael

Terrance

Sean

Trudy
Shana
Saira
Kendra
Tracie

Suni

Answers

Show You Know: Example 2
a) Team B           Team A b) (Jordan, Trudy), (Jordan, 

  Shana), (Jordan, Saira), (Jordan, 
  Kendra), (Jordan, Tracie), 
  (Michael, Trudy), (Michael, 
  Shana), (Michael, Saira), 
  (Michael, Kendra), (Michael, 
  Tracie), (Terrance, Trudy), 
  (Terrance, Shana), (Terrance, 
  Saira), (Terrance, Kendra), 
  (Terrance, Tracie), (Sean, Trudy), 
  (Sean, Shana), (Sean, Saira), 
  (Sean, Kendra), (Sean, Tracie), 
  (Suni, Trudy), (Suni, Shana), 
  (Suni, Saira), (Suni, Kendra), 
  (Suni, Tracie)

Supported Learning

Learning Style
• Have students use concrete materials such as coins to help 

them organize and count the possible outcomes. 

ESL
• Check that English language learners understand the 

terms odd and even. 

Motor
• Make sure that students use a ruler to draw the table in 

their notebook. Alternatively, consider allowing students 
to use a computer to create the table.

Common Errors

• Students may struggle with using a systematic approach to 
list the sample space. 

Rx Help students develop these skills by modelling. For 
example, if a coin is fl ipped and a spinner with numbers 
1, 2, 3, and 4 is spun, list all of the spins with heads fi rst, 
and then all of the spins with tails: (H, 1), (H, 2), (H, 3), (H, 
4), (T, 1), (T, 2), (T, 3), (T, 4).Example 2 introduces representing outcomes with a tree 

diagram. Refer to the lines that go from each outcome 
in the fi rst event to each outcome in the second event 
as branches. In the case of the spider diagram, each 
connection between possible outcomes is a leg of the 
spider. As a class, read the Literacy Link about reading 
a tree diagram.

Assessment 
as Learning Supported Learning

Refl ect on 
Your Findings
Listen as students 
discuss and 
demonstrate the 
questions. During 
this process, they 
are generalizing 
what they have 
learned during 
Discuss the Math.

• Develop a method for organizing outcomes 
with students to ensure that all possible 
combinations of coins are included in the table 
(e.g., use manipulatives for the coins). Help 
them organize the fi rst set of outcomes:
– quarter fi rst + quarter second = $0.50   Even
– quarter fi rst + dime second = $0.35  Odd
– quarter fi rst + nickel second = $0.30   Even
– quarter fi rst + penny second = $0.26  Even

 Then have them list the possible combinations for 
a dime.

• Ask students what the probability is that Payam

 will end up doing chores (  
10

 _ 16   or 0.625 or 62.5%). 

 Would they like to take a chance like that?
• Have students consider how Payam might revise 

this offer to either make it fair (50% probability) 
or to his advantage.
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Key Ideas
The Key Ideas emphasize the concept of independent 
events and using organizers to organize outcomes. Many 
students (and adults) do not realize that if a fair die is 
rolled fi ve times and the number 6 appears each time, the 
likelihood of the number 6 appearing on the next roll is 

still   1 _ 6   (no more and no less). Students could prepare their

own list of Key Ideas and put it in their chapter Foldable.

Communicate the Ideas
In #1, students reinforce their understanding of independent 
events. In #2 and #3, students reinforce their understanding 
of using tree diagrams and tables to organize outcomes. 
 

Assessment as Learning Supported Learning

Communicate the Ideas
Rather than asking students to 
complete all three questions, 
you may wish to assign #2 and 
have them choose one other 
question. Have students work 
in pairs to answer #1. Students 
could work individually or in 
groups to answer #2 and #3, 
before summarizing the main 
points in a class discussion.

• Check answers to #1. Make sure that 
students understand the concept.

• Tell students that the error in #3 
(incorrectly ordering an outcome) 
is common. Encourage students 
to explain the strategy for listing 
outcomes: list the result of the fi rst 
toss (T) and then list the result of 
the second toss (H). The outcome 
should be listed as T, H.

Assessment 
for Learning Supported Learning

Example 1
Have students 
do the Show You 
Know related to 
Example 1 on 
page 166.

• Have students create a table to help 
answer the questions.

• You may wish to provide additional 
questions to students who would 
benefi t from them:
a) A loonie is fl ipped and a six-

sided die labelled 1, 2, 3, 4, 5, 6 
is rolled. Answer questions a)–c) 
from Show You Know. (The table 
will look exactly like the one 
in Example 1 part a). There 
are 12 possible outcomes. The 
sample space is the same as 
the one in Example 1 part c).

b) A quarter is fl ipped and an eight-
sided die labelled 1, 2, 3, 4, 5, 6, 
7, 8 is rolled. Answer questions 
a)–c) from Show You Know. (The 
table will be similar to the one in 
Example 1 part a) except for the 
addition of headings 7 and 8, and 
4 cells: (H, 7), (H, 8), (T, 7), 
(T, 8). There are 16 possible 
outcomes. The sample space is 
(H, 1), (H, 2), (H, 3), (H, 4), 
(H, 5), (H, 6), (H, 7), (H, 8), 
(T, 1), (T, 2), (T, 3), (T, 4), (T, 5), 
(T, 6), (T, 7), (T, 8).)

 Coach students through a), and then 
have them try b) on their own.

Assessment 
for Learning Supported Learning

Example 2
Have students 
do the Show You 
Know related to 
Example 2 on 
page 167.

• Have students talk through their 
thinking with a partner.

• You may wish to provide additional 
questions to students who would 
benefi t from them:
a) A coin is fl ipped and a four-sided 

die is rolled. Use a tree diagram 
to show all the possible outcomes. 
Write the sample space. (Look 
for a tree diagram set up similarly 
to the one in Example 2 part a) 
except for replacing the second 
column head with Die and using 
numbers 1, 2, 3, 4. The sample 
space is (H, 1), (H, 2), (H, 3), 
(H, 4), (T, 1), (T, 2), (T, 3), (T, 4).)

b) Think of another diagram that 
could be used to show the 
outcomes. (Students might draw 
a spider diagram.) 

 Coach students through a), and 
then have them try b) on their 
own. Encourage them to use the 
organizer that they prefer.
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Practise
Allow students to use abbreviations for listing the sample space when 
appropriate.

Apply and Extend
The Apply questions provide a variety of fairly straightforward contexts. For #8, 
the sums are not equally distributed. By direct counting, students can determine 
which sum occurs most frequently. For #12, students may need to be 
reminded that product refers to the result of multiplying two or more numbers.

The Extend problems require more analysis than those in the Apply section. 
In #13, there are eight equally likely branches for the third fl ip of the coin. You 
may wish to point out that the total number of possible outcomes (8), results 
from two options for each of three identical trials: 23 = 8.

Answers

Communicate the Ideas

 1. a) independent
  b) not independent
  c) independent

 2. Answers will vary. Look for a tree diagram with two branches 
for the coin fl ip and two sets of six branches for the die.

 3. Kevin is correct. The result of the fi rst toss is listed fi rst in 
each pair of outcomes in the table. The result of the fi rst 
toss for this outcome is tails; the result of the second toss 
is heads. The outcome should be listed as T, H.

Supported Learning

Learning Style and Language
• Encourage students to share their understanding of the Key 

Ideas during group discussion.

Learning Style
• Post examples of tables and tree 

diagrams for students to use as 
guides. Label the diff erent parts 
of the tables and tree diagrams. 
Encourage students to refer to the 
organizers to help them. 

• Encourage students to use 
manipulatives, if necessary, to help 
them record possible outcomes.

Common Errors

• Tree diagrams can be arranged 
both vertically (down) and 
horizontally (right). Some students 
may get confused with one or both 
of the arrangements.

Rx Ensure that students practise 
both ways of organizing the tree 
diagram branches.

Assessment for  Learning Supported Learning

Practise
Have students do #4 and # 6. 
Students who have no problems 
with these questions can go on 
to the Apply questions.

• Students who have problems with #4 will need additional 
coaching with Example 1. Review this material with them, 
coach them as they correct #4, and then have them do #5 on 
their own. Check back with students several times to make 
sure that they understand the concepts.

• Students who have problems with #6 will need additional 
coaching with Example 2. Review this material with them, 
coach them as they correct #6, and then have them do #7 on 
their own. Check back with students several times to make 
sure that they understand the concepts.

Category Question Numbers

Essential (minimum 
questions to cover the 
outcomes)

1 or 3, 2, 4 or 5, 6 or 7, 8, 
Math Link

Typical 1 or 3, 2, 4 or 5, 6 or 7, 8, 
9 or 10, 11, 12, Math Link

Extension/Enrichment 1 or 3, 2, 13, 14
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Math Link
The Math Link provides students 
with an opportunity to explore 
the results of rolling two dice. 
You may wish to have students 
discuss their results as a class. 

Answers

Math Link

 1. a) Look for a tree diagram or a table.

b) 7 c) 2 and 12

 2. a) Look for a tree diagram or a table.

b) 5 c) 2 and 8

Supported Learning

Learning Style and Memory
• Provide BLM 5–5 Section 5.2 Extra Practice to students 

who require extra practice.

Die 2

1 2 3 4 5 6

Die 1

1 1, 1 1, 2 1, 3 1, 4 1, 5, 1, 6

2 2, 1 2, 2 2, 3 2, 4 2, 5 2, 6

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6

5 5, 1 5, 2 5, 3 5, 4 5, 5 5, 6

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6

Die 2

1 2 3 4

Die 1

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

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

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

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

Assessment 
as Learning Supported Learning

Math Learning Log
Have students 
answer the following 
questions:
• What method 

do you prefer 
for organizing 
outcomes? Why?

• What do you fi nd 
interesting about 
this work on 
probability?

• What is causing 
some confusion? 
What can you do to 
solve this problem?

• Encourage students to explain which organizer 
they prefer to use.

• Have students check the What I Need to Work 
On tab of their chapter Foldable. Encourage 
them to keep track of the items that are giving 
them diffi culty and to check off each item as 
the problem is resolved.

• Keep a record of student refl ections in their 
learning portfolio. You may wish to have 
them return to these refl ections at the end 
of the chapter.

• You may wish to have students review the part 
related to Section 5.2 in BLM 5–1 Chapter 5 
Self-Assessment, fi ll in the appropriate part of 
the During column, and report what they might 
do about any items that they have marked 
either red or yellow.

Assessment 
for Learning Supported Learning

Math Link
The Math Link 
on page 170 
is intended to 
help students 
work toward the 
chapter problem 
wrap-up titled 
Wrap It Up! 
on page 193.

• Consider providing students with 
dice and have them use the dice to 
help fi nd all the possible outcomes.

• Students who are having diffi culty 
getting started could use BLM 5–6
Section 5.2 Math Link, which 
provides scaffolding for this activity.
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Probabilities of Simple 
Independent Events

Specifi c Outcomes
SP6 Conduct a probability experiment to compare the theoretical probability (determined using a tree 
diagram, table or another graphic organizer) and experimental probability of two independent events.

5.3
Suggested Timing 
80–100 minutes

Materials
• ruler

Blackline Masters
BLM 5–1 Chapter 5 Self-Assessment 

BLM 5–7 Section 5.3 Extra Practice

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓

✓
✓

✓

Use the following spinners for questions #1 to #5.

Spinner A Spinner B

 1. What is the probability  2. What is the probability
of spinning a letter on  of spinning a number
Spinner A?  on Spinner A?

 3. What is the probability of spinning 4 on Spinner A?

 4. Show all of the possible outcomes for spinning 
Spinner A and then Spinner B.

 5. What is the sample space for #4?

Mental Math
 6. Find the percent mentally. Show your thinking.
  a) 95% of 42 b) 20% of 2048

 7. Estimate the following. Show your thinking.
  a) 3.45 × 2.1 b) 125 × 22.4 

 8. Estimate a discount of 33  1 _ 3  % on a coat costing $65.99.

 9. One bag of apples has a mass of 5 kg. Another is 1.6 
times that size. Estimate the mass of the second bag. 
Show your thinking.

 10. Estimate to place the decimal point. Show your 
thinking. 336.096 ÷ 19.45 = 1728

Warm-Up

1

3
24

2
3

4

For a site with stories from diff erent cultures with math 
in them, go to www.mathlinks7.ca and follow the links. 
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Activity Planning Notes
This section focuses on using organizers to determine probabilities. The concept 
of random is important to develop. Discuss what it means for Goldilocks to 
choose a bowl of porridge or chair randomly. 

Discuss the Math
As a class, read the introduction, and then have students construct a tree 
diagram to organize all of the outcomes for choosing a bowl of porridge 
and a chair. As you circulate through the class, assist students who need 
help with completing the tree diagram. When everyone has had a chance to 
complete the diagram, ask a volunteer to draw his/her diagram on the board. 
Ask if anyone has organized their tree diagram in another way. Explore the 
alternate tree diagram where the order of the porridge and chairs is reversed. 
Point out that there are nine outcomes in either case.

You may wish to have students draw both a tree diagram and a table for #1 
of Discuss the Math. Have them compare the two organizers and discuss the 
advantages of each.

Answers

Warm-Up 

 1. P(letter) = 0%

 2. P(number) = 100%

 3. P(4) = 1:4 or   1 _ 4   or 25%

 4. Students can use a table, tree diagram, or other organizer.

2 3 4

1 1, 2 1, 3 1, 4

2 2, 2 2, 3 2, 4

3 3, 2 3, 3 3, 4

4 4, 2 4, 3 4, 4

 5. The sample space is (1, 2), (1, 3), (1, 4), (2, 2), (2, 3), 
(2, 4), (3, 2), (3, 3), (3, 4), (4, 2), (4, 3), (4, 4).

 6. a) 10% = 4.2; 5% = 2.1; 95% = 42 - 2.1 
= 42 - 2 - 0.1 = 39.9

  b) 10% = 204.8; 20% = (200 × 2) + (4 × 2) + (0.8 × 2) 
= 400 + 8 + 1.6 = 409.6

 7. a) 3 × 2 ≈ 6 or 3.5 × 2 ≈ 7
  b) 100 × 20 ≈ 2000 or 120 × 20 ≈ 2400

 8. $66 ÷ 3 = $22

 9. 5 × 2 = 10 kg or 5 × 1.5 = 5 + 2.5 = 7.5 kg 

 10. 100 ÷ 20 = 5 × 3 = 15 (There are fi ve 20s in each 100.) 
17.28

Supported Learning

Learning Style
• Provide students with many visual 

examples and hands-on learning 
activities to help them learn 
the concepts.

 ESL and Language
• Have students work with a partner 

to complete the Discuss the Math.

Meeting the Needs of
All Learners
• Some students may not be familiar 

with the story Goldilocks and the 
Three Bears. Consider reading a 
simple version of the story to the 
class. Alternatively, ask a volunteer 
to share the storyline with the class 
and explain the term porridge.

Assessment as Learning Supported Learning

Refl ect on Your Findings
Listen as students discuss their ideas 
on how Goldilocks chose the chair 
and the porridge. Have students 
conclude their fi ndings.

• Review the meaning of random and the plot of the 
Goldilocks story. They may remember that Goldilocks 
chose the large chair and bowl fi rst, then the medium-
sized ones, and then the small ones. Ask if Goldilocks 
made random choices. 
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S

M

L

L

S

M

L

M

S (S, S)

(L, L)

(L, M)

(L, S)

(M, L)

(M, M)

(M, S)

(S, L)

(S, M)M

L

S

Porridge Chair Outcome

Example 1 models using a tree diagram to determine probabilities. 
Explain that this example is an application of converting fractions to 
decimals and percents, which students learned in Chapter 4. You may 
need to review converting decimals to percents.

Answers

Discuss the Math 

 1.    2. 9

     3. 1 

     4.   1 _ 9   or 11.1%

 5. a) Answers will vary.
  b) Answers will vary. For example: If she did not choose

at random, the probability could be 1 because she 
would have tried all the possibilities before she made 
her choice.

Show You Know: Example 1
a)   b)   1

 _ 10   or 10%

Assessment for Learning Supported Learning

Example 1
Have students do the 
Show You Know related 
to Example 1 on page 172.

• Note that students are asked to determine the probability. 
Ensure they express the probability as a fraction, a decimal, 
and a percent.

• You may wish to provide additional questions to students 
who would benefi t from them:
a) Create a tree diagram to show all the possible outcomes 

when a coin is fl ipped and a spinner with four equal 
sections labelled front, back, left, and right is spun. (The 
tree diagram will follow the same format as the one in 
Example 1 part a), except that the Gender column will 
be titled Coin and show a head and tail choice. The Door 
column will be headed Spinner and show choices front, 
back, left, and right. The Outcome column will show the 
following: (H, front), (H, back), (H, left), (H, right), 
(T, front), (T, back), (T, left), (T, right).)

b) What is the probability a student would fl ip a tail and spin 
the spinner to land on left? (Once students have the correct 
tree diagram, have them look at the sample space to check 
this probability. It would be 1:8 or 12.5%.)

 If students are having problems drawing a tree diagram, coach 
them through a), and then have them do b) on their own.

Supported Learning

Motor
• Students may have diffi  culty 

drawing tree diagrams effi  ciently. 
You may wish to allow them to use 
virtual manipulatives.

• The buttons on most calculators 
are typically too small and close 
together for students with motor 
diffi  culties to use accurately. 
Students may benefi t from using a 
calculator with oversized keys. 

Common Errors

• When converting a fraction to 
a decimal, some students may 
incorrectly divide the denominator 
by the numerator.

Rx Encourage students to apply 
number sense to the result. If the 
original fraction was proper, the 
resulting decimal should be less 
than 1.

H

Coin Spinner Outcome
run
skip
jump
twirl
twist

(H, run)
(H, skip)
(H, jump)
(H, twirl)
(H, twist)

T

run
skip
jump
twirl
twist

(T, run)
(T, skip)
(T, jump)
(T, twirl)
(T, twist)
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Example 2 models using a table to determine probabilities. Part b) asks 
students to determine the probability of choosing any colour marble and 
spinning any number but 3. Students need to understand that a successful 
spin would be 1, 2, or 4. As a class, read the Literacy Link on page 173 
about using abbreviations. Discuss what constitutes a reasonable 
abbreviation for different words. For example, if there are blue and black 
marbles, then the abbreviations B and Bl are not suffi cient to differentiate 
between the two colours.

Answers

Show You Know: Example 2
a) 

b)   1
 _ 20   or 5% 

c)   2
 _ 10   or 10% 

Communicate the Ideas

 1. a) No.
  b) Answers may vary. For example: Circle the outcomes 

that you are looking for and then divide that number 
by the number of possible outcomes.

 2. Answers will vary. Students should mention using 
an organizer such as a table or a tree diagram to help 
determine the probabilities.

Spinner

fly swim glide walk hop

Die

1 1, fly 1, swim 1, glide 1, walk 1, hop

2 2, fly 2, swim 2, glide 2, walk 2, hop

3 3, fly 3, swim 3, glide 3, walk 3, hop

4 4, fly 4, swim 4, glide 4, walk 4, hop

Assessment for Learning Supported Learning

Example 2
Have students do the 
Show You Know related to 
Example 2.

• You may wish to provide additional questions for students 
who would benefi t from them: A coin is fl ipped and a 
spinner divided into 3 equal sections labelled 1, 2, 3 is spun.
a) Create a table to show all of the possible outcomes when 

the coin in fl ipped and the spinner is spun.

1 2 3

H H, 1 H, 2 H, 3

T T, 1 T, 2 T, 3

b) What is P(H or T, 3)? (P(H or T, 3) = 2:6 = 33  1 _ 3  %.) 

c) What is P(H or T, odd number)? (P(H or T, odd number) 

 = 4:6 = 66  2 _ 3  %.)

 Coach students through drawing the table, assist them 
with b), and then have them do c) on their own.

Supported Learning

Learning Style, ESL, 
and Language
• Partner students for good one-

on-one discussion. This facilitates 
comprehension of vocabulary.

ESL and Language
• Be sure to explicitly teach using 

abbreviations in probability 
diagrams and tables. Some English 
language learners may not pick 
up on the short forms.
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Key Ideas
The Key Ideas emphasize the strategy of using tree 
diagrams and tables and directly counting outcomes to 
solve probability problems. This section of the chapter 
provides another opportunity to convert fractions, decimals, 
and percents. Students could prepare their own list of Key 
Ideas and put it in their chapter Foldable. 

Communicate the Ideas
The Communicate the Ideas questions on page 174 allow 
students to review solving probability problems. 

Practise
These questions give students additional practice in drawing 
and interpreting tree diagrams and tables to determine 
probability. In #4b), ensure students understand that (Head, 
hat) and (Head, coat) are both favourable outcomes.

Assessment 
as Learning Supported Learning

Communicate 
the Ideas
Have all students do 
both questions. Once 
they have fi nished, 
have them share 
their analysis in a 
class discussion. 

• Have students work in groups 
to answer the questions. 

• As you circulate, listen for 
students’ explanations and assess 
whether they have a basic 
understanding of how to solve 
probability problems.  

Category Question Numbers

Essential (minimum 
questions to cover the 
outcomes)

1–4, 6, 8, 9

Typical 1–4, 6, 8–11, 12 or 13

Extension/Enrichment 1, 2, 13–15

Assessment 
for Learning Supported Learning

Practise
Have students 
do #3, #4, and #6. 
Students who have 
no problems with 
these questions 
can go on to the 
Apply questions.

• Students who have problems 
with #3 and #4 will need 
additional coaching with 
Example 1. Work with them 
to correct #3 and #4, and then 
have them complete #5 on their 
own. Check back with students 
several times to make sure that 
they understand the concepts.

• Students who have problems with 
#6 will need additional coaching 
with Example 2. Work with them 
to correct #6, and then have them 
complete #7 on their own. Check 
back with students several times 
to make sure that they understand 
the concepts.

Supported Learning

Learning Style and Language
• Allow students to present their answers to Communicate 

the Ideas orally, in writing, or using a combination of both.
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Apply and Extend
Students able to complete #8 to #13 demonstrate a good understanding of 
solving probability problems using the material in this section.

For #14 and #15, students need to use the information provided to 
determine different probabilities and determine the sample space.

Assessment as Learning Supported Learning

Math Learning Log
Have students answer the 
following question:
• Why are tree diagrams 

a useful way to help 
determine probabilities?

• Encourage students to recognize the advantages of using tree 
diagrams to organize the outcomes in probability problems.

• Have students check the What I Need to Work On tab of 
their chapter Foldable. Encourage them to keep track of the 
items that are giving them diffi culty and to check off each 
item as the problem is resolved.

• You may wish to have students review the part related to 
Section 5.3 in BLM 5–1 Chapter 5 Self-Assessment, fi ll in 
the appropriate part of the During column, and report what 
they might do about any items that they have marked either 
red or yellow.

Supported Learning

Learning Style and Memory
• Provide BLM 5–7 Section 5.3 Extra Practice to students 

who require more practice.

Common Errors

• Students may be confused about the meaning of the word 
or in probability.

Rx Ensure students understand that the use of or in probability 
is inclusive. For example, when a spinner with the 
letters A, B, and C is spun and you are asked to fi nd the 
probability of spinning an A or B, then both of these 
letters are considered favourable outcomes.

Math7LinkTR-Chapter05.indd   Sec1:176Math7LinkTR-Chapter05.indd   Sec1:176 5/14/07   8:57:11 AM5/14/07   8:57:11 AM



Chapter 5  • MHR 177

5.4 Applications of 
Independent Events

Specifi c Outcomes
SP6 Conduct a probability experiment to compare the theoretical probability (determined using a tree 
diagram, table or another graphic organizer) and experimental probability of two independent events.

Suggested Timing 
80–100 minutes

Materials
• 2 dice
• ruler
• integer chips or coins

Blackline Masters
BLM 5–1 Chapter 5 Self-Assessment

BLM 5–8 Section 5.4 Extra Practice

BLM 5–9 Crunch Time Game Board

BLM 5–10 Section 5.4 Math Link

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving 

 Reasoning

 Technology

 Visualization

✓
✓
✓
✓
✓

✓

Use a coin and the spinner to answer #1 to #5.

 1. You fl ip a coin and spin the 
spinner. Draw a tree diagram 
showing the possible outcomes.

 2.  How many possible outcomes 
exist for #1?

 3. List an impossible outcome 
for #1.

 4. What is P(H, a number)?

 5. What is P(T, a letter)?

Mental Math
Show your thinking for each of #6 to #10.

 6. Estimate 55% of 109.

 7. Calculate 75% of $64.

 8. Estimate the area of the following triangle: 
b = 6.9 m, h = 15.2 m

 9. Estimate the change from $20 for a purchase 
of $15.83.

 10. Estimate the number of items worth $0.49 you 
could buy for $6.

Warm-Up

1

3
24

For a game called Piggy, go to www.mathlinks7.ca 
and follow the links. 

Math7LinkTR-Chapter05.indd   Sec1:177Math7LinkTR-Chapter05.indd   Sec1:177 5/14/07   8:57:12 AM5/14/07   8:57:12 AM



178  MHR  •  Mathematics 7:  Teacher’s Resource

T

1 (H, 1)
(H, 2)
(H, 3)
(H, 4)
(T, 1)
(T, 2)
(T, 3)
(T, 4)

2
3
4
1
2
3
4

H

Coin Number Outcome

Activity Planning Notes
Carefully explain the rules of the game Sit and Save 
to students. Students will learn the game quickly. It is 
important that they play the game to get a feel for the 
likelihood of a six being rolled.

Answers

Warm-Up 

 1. 

 2. 8 3. Answers may vary. For example: H, 5. 

 4. P(H, a number) = 4:8 or    4 _ 8   or   1 _ 2    or 50%

 5. P(T, a letter) = 0%

 6. 50% ≈ 55; 10% ≈ 5.5; 5% ≈ 2. 55% ≈ 55 + 2 ≈ 57

 7. 25% = $64 ÷ 4 = $16. 75% = 3 × $16 = $48

 8. 7 × 15 ÷ 2 = (7 × 10 + 7 × 5) ÷ 2 = (70 + 35) ÷ 2 
= 105 ÷ 2 = 52.5 m2

 9. $20 - $16 = $4   A little low

 10. Use a pattern: $1 = 2 halves; $2 = 4 halves; $3 = 6 halves; 
$4 = 8 halves; $5 = 10 halves; $6 = 12 halves

Explore the Math

 1. a) 10 b) 29

 2. Outcomes of the games will vary. 

 3. 

 4.   1 _ 6  ;   1
 _ 36  

 5.  a), b) Strategies will vary. 

Assessment
 as Learning Supported Learning

Refl ect on 
Your Findings
Listen as students 
discuss and test 
their strategies. 

• Ask students who do well to 
share their strategy with the 
class. Discuss each strategy 
and how well it works.

• Have students test various 
strategies. Encourage them to 
keep to one strategy for each 
game, rather than jumping 
from strategy to strategy.

Die 2

1 2 3 4 5 6

Die 1

1 1, 1 1, 2 1, 3 1, 4 1, 5 1, 6

2 2, 1 2, 2 2, 3 2, 4 2, 5 2, 6

3 3, 1 3, 2 3, 3 3, 4 3, 5 3, 6

4 4, 1 4, 2 4, 3 4, 4 4, 5 4, 6

5 5, 1 5, 2 5, 3 5, 4 5, 5 5, 6

6 6, 1 6, 2 6, 3 6, 4 6, 5 6, 6

For a guessing game called Lahal played by Aboriginal people 
on the west coast of Canada, go to www.mathlinks7.ca and 
follow the links. 

Explore the Math
Review the sample chart for May with students. Ask 
students to predict the likelihood of a six being rolled. 
Explain how to keep score for the game in their notebook. 
Play the game Sit and Save a few times with the entire 
class. Again, ask students to predict the probability of 
rolling a six. As a class, create a chart indicating all of 
the possible outcomes for rolling two dice. Using the 
chart and direct counting, have students determine the 
probability of a six being rolled. Compare this value with 
students’ earlier prediction.
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Example 1 illustrates how to interpret outcomes in a tree 
diagram. Ensure students realize that some outcomes 
appear more than once, and that each favourable outcome 
must be counted.

Example 2 illustrates how to interpret outcomes in a table.

Supported Learning

Learning Style
• Students who prefer to learn visually will appreciate 

the opportunity to play a game and test their strategy. 
Encourage them to develop their skills in this area.

ESL
• Explain terms such as opponents, round, roll, highest, 

frequently, and maximize to English language learners 
who may have diffi  culty with these terms. Have students 
add any new terms to their dictionary.

Common Errors

• Students may be confused about the increasing 
complexity of outcomes in many probability experiments.

Rx Remind students to record each outcome for each face 
of a die or section of a spinner, even if it is the same 
outcome (e.g., a spinner with A, B, C, and C).

TECH LINK
You may wish to have students 
play Lahal, which is described in 
the Web Link on page 178, and 
organize their fi ndings using a 
tree diagram or a table.
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Key Ideas
The Key Ideas emphasize using tables and tree diagrams to organize the 
outcomes of complex independent events. Stress that as the number of 
possible outcomes increases, students need to be careful to count favourable 
and possible outcomes. Generally, tables are more appropriate than tree 
diagrams when there are more than 20 possible outcomes. Students could 
prepare their own list of Key Ideas and put it in their chapter Foldable.

Communicate the Ideas
These questions allow students to explain their understanding of calculating 
the probability of two independent events.
 

Answers

Communicate the Ideas 

 1. a) Predictions will vary. For example: 25%
  b) Answers may vary.

  c)   
6
 _ 24   or 25%

 2. Answers will vary. 

Supported Learning

ESL
• For #2, pair English language 

learners with students who have 
a good understanding of the 
terminology. 

Meeting the Needs of
All Learners
• Post examples of tables and tree 

diagrams in the classroom. Label 
the diff erent parts of the tables and 
tree diagrams. Encourage students 
to refer to the charts for help.

Spinner

apple banana banana cherry

Die 1

1 1, apple 1, banana 1, banana 1, cherry

2 2, apple 2, banana 2, banana 2, cherry

3 3, apple 3, banana 3, banana 3, cherry

4 4, apple 4, banana 4, banana 4, cherry

5 5, apple 5, banana 5, banana 5, cherry

6 6, apple 6, banana 6, banana 6, cherry

Assessment as Learning Supported Learning

Communicate the Ideas
Have students do both questions working 
individually or in groups. Consider having 
students work with a partner for #2 and then 
exchange problems with another group. 
Encourage them to share their answers and 
listen to each other’s explanations. Once they 
have fi nished, discuss the questions as a class. 

• For #2, pair students who have a similar 
understanding of probability. Students 
should be able to justify their choice of 
tool for determining the sample space.

• For #2, consider providing students with a 
die and spinner to help them make up 
a problem. 
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Supported Learning

Learning Style and Memory
• Provide BLM 5–8 Section 5.4 Extra Practice to students 

who require extra practice with the skills in this section. 

ESL
• Explain terms such as prime, composite, and initials to 

English language learners who may have diffi  culty with 
these terms. 

Practise
For #6c), students need to determine the sums of the numbers. Students 
may wish to record each sum inside each cell of the table in order to count 
the number of sums that are less than 6. Remind students that “less than 6” 
does not include 6.

Apply and Extend
The Apply questions provide a variety of fairly straightforward contexts 
for solving probability problems. For #8, stress that each thrown dart lands 
somewhere on the board.

The Extend problems require signifi cantly more analysis than those in the 
Apply section. For #10, remind students that 1 is not a prime number.

Category Question Numbers

Essential (minimum 
questions to cover the 
outcomes)

1–3, 5, 7, Math Link

Typical 1–3, 5 two of 7, 8, 9, 
Math Link

Extension/Enrichment 1, 2, 10, 11, Math Link

Assessment for Learning Supported Learning

Practise
Have students do #3 and #5. 
Students who have no problems 
with these questions can go on 
to the Apply questions.

• Students who have problems with #3 will need additional 
coaching with Example 1. Work with them to correct #3, 
and then have them do #4. Check back with students several 
times to make sure that they understand the concepts.

• Students who have problems with #5 will need additional 
coaching with Example 2. Work with them to correct #5, 
and then have them do #6. Check back with students several 
times to make sure that they understand the concepts.
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Math Link
Have students play Crunch 
Time to see how probability 
works out in a game situation. 
Provide integer chips or coins, 
pairs of dice, and copies of 
BLM 5–9 Crunch Time Game 
Board to play the game. When 
photocopying the blackline 
master, enlarge it to 200% and 
use 11 by 17 paper. The result 
should accommodate the chips 
or coins. 

Once they have played 
several rounds, have students 
analyse the probability of each 
sum, and then play the game 
again. Have students write a 
report that explains who wins in 
Crunch Time.

Assessment 
as Learning Supported Learning

Math 
Learning Log
Have students 
answer the 
following 
question:
• Did Crunch 

Time work 
out the way 
you expected? 
Explain why 
or why not.

• In Section 5.5, students conduct their 
own probability experiments. Have 
them begin to discuss that probability 
does not always work. For example, 
a player on #3 may have won Crunch 
Time, even when it is more probable 
for a player on #7 to win.

• Have students check the What I 
Need to Work On tab of their chapter 
Foldable. Encourage them to keep 
track of the items that are giving them 
diffi culty and to check off each item 
as the problem is resolved.

• You may wish to have students review 
the part related to Section 5.4 in BLM 
5–1 Chapter 5 Self-Assessment, fi ll 
in the appropriate part of the During 
column, and report what they might 
do about any items that they have 
marked either red or yellow.

Supported Learning

Learning Style, ESL, Language, and Motor
• Consider allowing students to use a computer to write the 

report for the Math Link.

Assessment 
for Learning

Supported Learning

Math Link
The Math Link on page 182 
is intended to help students 
work toward the chapter 
problem titled Wrap It Up! 
on page 193.

• As students create the table to show 
the sample space and determine the 
respective sums, stress the importance 
of counting all of the repeated sums. For 
example, the most commonly occurring 
sum will be 7, which can be generated 
by the following six arrangements: (1, 6), 
(2, 5), (3, 4), (4, 3), (5, 2), (6, 1).

• Students who are having diffi culty 
getting started could use BLM 5–10 
Section 5.4 Math Link, which provides 
scaffolding for the activity. 
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Conduct Probability 
Experiments

5.5

Specifi c Outcomes
SP6 Conduct a probability experiment to compare the theoretical probability (determined using a tree 
diagram, table or another graphic organizer) and experimental probability of two independent events.

Suggested Timing 
80–100 minutes

Materials
• paper clip
• pencil
• compass or circular object to trace around
• 2 coloured pencils
• ruler

Blackline Masters
BLM 5–1 Chapter 5 Self-Assessment

BLM 5–11 Random Number Generator

BLM 5–12 Section 5.5 Extra Practice

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓

✓
✓
✓
✓

Use the table below to answer #1 to #5.

Breakfast Lunch Snack Supper

Apple apple, breakfast apple, lunch apple, snack apple, supper

Pear pear, breakfast pear, lunch pear, snack pear, supper

Fig fi g, breakfast fi g, lunch fi g, snack fi g, supper

 1. The table shows outcomes from a probability 
experiment. Draw or describe what might have 
been used to get these results.

 2.  What is the probability of getting a fi g?

 3.  What is the probability of getting a fruit?

 4.  What is P(pear, snack)? 5.  What is P(carrot, snack)?

Mental Math
Show your thinking for each of #6 to #10.

 6. Calculate 65% of 126.

 7. Calculate 30% of $176.

 8. Estimate the area of the following parallelogram: 
b = 163.2 m, h = 24.6 m

 9. Estimate the change from $30 for a purchase 
of $27.12.

 10. Estimate how many items worth $0.74 you could 
buy for $15.

Warm-Up
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Answers

Warm-Up 

 1. Answers will vary. For example: One spinner has 3 equal 
sections: apple, pear, fi g. A second spinner has 4 equal 
sections: breakfast, lunch, snack, supper. Answers will vary. 
Instead of a spinner, students may suggest using two bags.

 2. P(fi g) = 4:12 or    1 _ 3   or 33. 
−

 3 % 3. P(fruit) = 100%

 4. P(pear, snack) = 1:12 or    1
 _ 12   or 0.08 

−
 3 % 

 5. P(carrot, snack) = 0%

 6. 50% of 126 = 63; 10% of 126 = 12.6; 5% of 126 = 6.3. 
65% = 63 + 12.6 + 6.3 = 81.9

 7. 10% of $176 = $17.60. 30% = $17.60 × 3 = ($17 × 3) 
+ ($0.60 × 3) = $51 + $1.80 = $52.80

 8. 160 × 20 ≈ 3200 m2

 9. $30 - $27 = $3   A little high

 10. 2 × $0.75 = $1.50. 10 × $1.50 = $15. 
You could buy about 20 items.

Supported Learning

ESL
• Some students may be unfamiliar 

with volleyball. If so, ask a volunteer 
to explain how to play the game 
and what a serve is.

Motor
• Students may fi nd it diffi  cult to 

create the spinner independently. 
Consider allowing them to use 
virtual manipulatives.

• Make sure that students use 
a ruler to draw the tally chart. 
Alternatively, consider allowing 
them to use a computer to create 
the chart.

Assessment as Learning Supported Learning

Refl ect on Your Findings
Listen as students discuss 
experimental and theoretical 
probability, and whether or 
not the two probabilities are 
the same.

• Ensure that students understand the difference between 
experimental probability and theoretical probability.

• Record class results. Encourage students to notice that 
experimental probability is different from theoretical 
probability. Discuss how the two might approach each other 
if you continued to conduct the experiment enough times. 
Some students may have diffi culty with this concept and 
may need to see it played out many times.

Activity Planning Notes
Read the introduction with the students. Make sure that students know what 
a serve is in volleyball. Ask students to predict what the probability is for 
Katie to successfully serve the ball twice in a row.

Explore the Math
Discuss how to create a spinner with four equal sections to simulate Katie’s 
success with serving a volleyball. On an overhead, show the class a spinner 
with four equal regions labelled Y, Y, Y, N. Explain that a successful serve 
occurs if a Y is spun. Have students work in pairs to design and construct the 
spinner using a round object to trace around, two coloured pencils, a paper 
clip, and a pencil. Prompt students to determine the central angle for each 
section (360° ÷ 4 = 90°). Have the students copy the tally chart on page 183 
into their notebook and then conduct the probability experiment 10 times and 
record the results. Then have students answer #4 and #5.
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Example 1 explores the concepts of experimental probability and theoretical 
probability. Work through the solution with students to ensure they 
understand the concepts. 

Example 2 explores the results of a random number generator. As a class, 
read and discuss the Tech Link about random number generators. Ensure 
that they understand that the numbers 0 and 1 in the computer screen shot 
refer to the gender of a child. 

Answers

Explore the Math 

 1. Spinners may vary. For example: A spinner divided into 
four equal sections labelled Y, Y, Y, N.

 2. Spin twice and record the outcomes.

 3. , 4. Answers will vary.

 5. a) Look for an organizer such as a table or a tree diagram.

  b)   
9
 _ 16   or 56.25% 

 6. a)–c)  Answers will vary.

Show You Know: Example 1
a) Answers will vary. For example: 27%

b)   1 _ 4   or 25% c) Answers will vary. 

Common Errors
• Students may be confused between theoretical and 

experimental probabilities.

Rx Emphasize that all of their work in the chapter prior to this
section has involved theoretical probabilities. When students
construct tree diagrams and tables to solve probability 
problems, they are calculating theoretical probabilities. 

Assessment 
for Learning Supported Learning

Example 1
Have students do the 
Show You Know related 
to Example 1.

• Ensure students know how to accurately complete a tally chart.
• You may wish to provide additional questions to students who 

would benefi t from them: Use the spinner you developed in 
Explore the Math. This time, spin the spinner 100 times. Use a tally 
chart to keep track of your results.
a) What is your experimental probability of two successful attempts? 

(You may wish to have the group of students work together to 
see how many times they have to spin the spinner to get the 

 experimental probability close to   
9
 _ 16   or 56.25%.)

b) What is the theoretical probability of two successful attempts? 

 (  
9
 _ 16   or 56.25%)

c) Compare the experimental probability with the theoretical 
probability. (Again, emphasize that experimental probability 
usually approaches theoretical probability when the experiment is 
repeated enough times. Some groups will get results that approach 
theoretical probability right away; others won’t.)

Spin 2

Y Y Y N

Spin 1

Y Y, Y Y, Y Y, Y Y, N

Y Y, Y Y, Y Y, Y Y, N

Y Y, Y Y, Y Y, Y Y, N

N N, Y N, Y N, Y N, N

Students will be familiar with the 
concept of doing experiments 
in science. In probability 
experiments, students generate 
experimental data and then 
compare the data with the 
expected probability, which is 
theoretical probability.

Supported Learning

ESL and Language 
• Some students may have diffi  culty 

understanding the scenario in 
Example 1. Consider asking a 
student to sketch the obstacle 
course on the board. Clarify the 
meaning of the word fork in the 
context of the obstacle course.

• Pair students to read Examples 1 
and 2.

Meeting the Needs of
All Learners
• Make sure that students understand 

the terms. Modelling examples 
will help ensure they understand 
the concepts. In addition, consider 
having students work in groups, 
use computers and manipulatives, 
or work out problems on the 
board to help them conduct 
probability experiments.
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Key Ideas
The Key Ideas emphasize the differences between 
experimental probability and theoretical probability. 
Remind students that these ratios are rarely identical in a 
probability experiment. Students could prepare their own 
list of Key Ideas and put it in their chapter Foldable. 

Communicate the Ideas
These questions allow students to reinforce their 
understanding of theoretical and experimental probability. 
You may wish to summarize the Key Ideas in a class 
discussion before having students attempt these questions.

Answers

Show You Know: Example 2
a) Answers will vary. For example: 20% 

b)   1 _ 4   or 25%

c) Answers will vary.

Communicate the Ideas

 1. Answers may vary. For example: The chart probably 
provides information about experimental probability. 
The experimental outcomes have been collected in a 
tally chart and can be counted.

 2. Answers may vary. For example: Experimental 
probability is the probability of an event determined 
from experimental outcomes. Theoretical probability is 
the probability of an event determined from a list of all 
possible outcomes.

 3. Answers may vary. For example: Yes. As you increase 
the number of trials in an experiment, the experimental 
probability will approach the theoretical probability.

Assessment 
for Learning Supported Learning

Example 2
Have students 
do the Show You 
Know related to 
Example 2.

• Have students use BLM 5–11 
Random Generator to help answer 
the questions. Students may try 
this several times and compare 
their results.

Assessment 
as Learning Supported Learning

Communicate 
the Ideas
You may wish to have 
students answer these 
questions individually 
or as a class.

• Students who have a clear understanding 
of the differences between theoretical and 
experimental probability will be able to 
justify their thinking in #3. Those with a basic 
understanding may have diffi culty explaining 
when the two could be the same. Encourage 
students to consider what would happen if the 
experiment were conducted additional times.

Supported Learning

Learning Style and Gifted and Enrichment
• Students who are familiar with spreadsheet programs 

may wish to use the following information to get their 
spreadsheets to tally the results from the random number 
generator.
– Type “Number with two diff erent genders:” in cell A102. 
– Type “=countif(d2:d101,”Yes”)” in cell D102. This formula 

will count the number of families that have two children 
of diff erent genders. Note that the count may vary from the 
count shown, depending on what the random generator 
does for that experiment. Every time students enter new 
data, the spreadsheet recalculates all cells.

 Resample for another 100 families by holding down the 
CTRL key, and pressing “R”. Every time students do this, the 
spreadsheet recalculates all of the random numbers, and 
adjusts the total accordingly.
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Practise

Common Errors

• Students may have diffi  culty 
with the text-heavy nature of 
the questions in the Practise 
and Apply sections.

Rx Help students extract the 
information they need to answer 
each question. Alternatively, have 
students work in pairs.

Supported Learning

Learning Style, ESL, and Language
• Consider allowing students to answer the Communicate 

the Ideas questions orally.

Learning Style
• Use cooperative groups to explore, study, and discuss 

the concepts. Make sure to clearly identify concepts and 
terminology. Have students use guided practice until they 
can recognize patterns.

Meeting the Needs of All Learners
• Review the Key Words. Have students locate the words in 

the student resource and explain their meaning to the class 
or a classmate.

Category Question Numbers

Essential (minimum questions to cover the 
outcomes)

1–4, 6, 8

Typical 1–4, 6, 8–11

Extension/Enrichment 1–3, 9, 11–13

Assessment for Learning Supported Learning

Practise
Have students do #4 and #6. 
Students who have no problems 
with these questions can go on 
to the Apply questions.

• Students who have problems with #4 will need additional 
coaching with Example 1. Work with them to correct #4 
and then have them do #5. Check back with students several 
times to make sure that they understand the concepts.

• Students who have problems with #6 will need additional 
coaching with Example 2. Make sure that they understand 
how to read the spreadsheet. Work with them to correct 
#6, and then have them do #7. If computers are available, 
you may wish to have students use BLM 5–11 Random 
Number Generator to get new results for this question and 
redo the question using the new results. Check back several 
times to make sure that they understand the concepts.
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Apply and Extend
The Apply questions provide a variety of fairly straightforward contexts 
for solving problems involving experimental and theoretical probabilities. 
Note that #8 and #10 require students to conduct probability experiments.

Students must use a random number generator to conduct an experiment 
in #12. The most important answer for #13 involves increasing the number 
of trials. As the number of trials increases, the experimental data should 
more closely approach the theoretical outcomes.
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Supported Learning

Learning Style and Memory
• Provide BLM 5–12 Section 5.5 Extra Practice to students 

who need extra practice.

Gifted and Enrichment
• Encourage students to visit  www.mathlinks7.ca and 

follow the links to try various probability experiments.

Assessment as Learning Supported Learning

Math Learning Log
Have students answer the 
following question:
• What is the difference 

between experimental 
probability and theoretical 
probability? Explain.

• Have students check the What I Need to Work On tab of 
their chapter Foldable. Encourage them to keep track of the 
items that are giving them diffi culty and to check off each 
item as the problem is resolved.

• You may wish to have students review the part related to 
Section 5.5 in BLM 5–1 Chapter 5 Self-Assessment, fi ll in 
the appropriate part of the During column, and report what 
they might do about any items that they have marked either 
red or yellow.

For sites that allow students to calculate experimental 
probabilities and compare them to theoretical 
probabilities, go to www.mathlinks7.ca and 
follow the links. 

For a site with links to probability experiments, go to 
www.mathlinks7.ca and follow the links. 
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Activity Planning Notes
Have students work independently or in pairs to complete the review 
questions. If students encounter diffi culties, they could discuss strategies 
with other students. Encourage them to refer to the information in their 
chapter Foldable and then to the specifi c section in the student resource 
and/or their notebooks. Once they have found a suitable strategy, students 
should include it in the appropriate section of their Foldable.

Alternatively, you may wish to assign questions to reinforce skills and 
concepts in preparation for the Chapter 5 Test.

Suggested Timing 
40–50 minutes

Materials 
• ruler
• loading-strip model
• calculator

Blackline Masters
BLM 5–1 Chapter 5 Self-Assessment 

BLM 5–3 Section 5.1 Extra Practice

BLM 5–5 Section 5.2 Extra Practice

BLM 5–7 Section 5.3 Extra Practice

BLM 5–8 Section 5.4 Extra Practice

BLM 5–12 Section 5.5 Extra Practice

Supported Learning

Learning Style and Memory
• Students who require more practice on a particular 

topic may refer to BLM 5–3 Section 5.1 Extra Practice, 
BLM 5–5 Section 5.2 Extra Practice, BLM 5–7 Section 5.3 
Extra Practice, BLM 5–8 Section 5.4 Extra Practice, and 
BLM 5–12 Section 5.5 Extra Practice.

Learning Style
• Allow students to complete the Chapter 5 Review 

using any combination of oral and written answers, 
including diagrams.

Assessment for Learning Supported Learning

Chapter 5 Review
The chapter review provides an 
opportunity for students to assess 
themselves by completing selected 
questions in each section and checking 
their answers against the answers in 
the back of the student resource.

• Have students check the contents of the What 
I Need to Work On tab of their chapter Foldable. 
Have students do at least one question related to 
each item in that tab.

• Have students revisit any section that they are having 
diffi culty with prior to working on the Chapter 5 
Practice Test.
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Assessment as Learning Supported Learning

Math Learning Log
Once students have completed the chapter 
review, have students refl ect on their progress 
and complete a journal entry for each statement:
– I am comfortable with the following parts 

of the chapter ...
– I am having diffi culty with ...
– Here’s how I plan to address the areas I am 

still having diffi culty with ...

• Have students use the What I Need to Work On 
tab of their chapter Foldable and answer these 
questions from the contents of that section. 

• You may wish to have students refer to 
BLM 5–1 Chapter 5 Self-Assessment when 
they report on what they are comfortable 
with, what they continue to have diffi culty 
with, and what they plan to do about it.

Supported Learning

ESL, Language, and Memory
• Allow students to practise the vocabulary terms using fl ash 

cards. Have students work together to quiz each other on 
the Key Words for the chapter. 

Gifted and Enrichment
• Students may already be familiar with the skills handled 

in this review. To provide enrichment and extra challenge 
for gifted students, go to www.mathlinks7.ca and follow 
the links.

Meeting the Needs of All Learners
• You may wish to incorporate games from other cultures in 

this section. Encourage students to share simple games of 
chance that they know.
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5 Practice Test

Study Guide

Suggested Timing 
40–50 minutes

Materials
• ruler

Blackline Masters
BLM 5–1 Chapter 5 Self-Assessment

BLM 5–13 Chapter 5 Test

Question(s) Section(s) Refer to I  can …

1, 2, 3 5.1 Example 2 ✓ give answers as probabilities from 0% to 100%

4 5.2 Example 1 ✓ determine the outcomes of two independent events

5 5.5 Example 1 ✓ compare experimental probability with theoretical probability

6, 7 5.4 Examples 1, 2 ✓ use tree diagrams, tables, and other graphic organizers to solve probability problems

8, 9 5.4
5.1
5.2
5.3

Examples 1, 2
Example 2

Examples 1, 2
Examples 1, 2

✓ use tree diagrams, tables, and other graphic organizers to solve probability problems
✓ fi nd the probability of an event in several different ways
✓ give answers as probabilities from 0% to 100%
✓ organize the outcomes of two independent events using tables and tree diagrams
✓ solve probability problems involving two independent events

10 5.4

5.5

Examples 1, 2 
Example 1
Example 1

✓ use tree diagrams, tables, and other graphic organizers to solve probability problems
✓ conduct a probability experiment and organize the results
✓ compare experimental probability with theoretical probability

Assessment 
as Learning Supported Learning

Chapter 5 
Self-Assessment
Have students review 
their earlier responses 
on BLM 5–1 Chapter 5 
Self-Assessment.

• Have students use their 
responses on the Chapter 5 
Practice Test and work they 
completed earlier in the 
chapter to complete the After 
column of this self-assessment.

• Before students do the 
Chapter 5 Test, coach them 
in the areas in which they are 
having problems.
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Activity Planning Notes
The practice test can be assigned as an in-class or take-home assignment. 
These are the minimum questions that will meet the related curriculum 
outcomes: #1, #3, #4, #8, and #9.

Answers to the Chapter 5 Practice Test are provided on BLM 5–16 Chapter 5 
MathLinks 7 Student Resource Answers.

Supported Learning

Learning Style and Memory
• Consider using the report that 

students complete for the Wrap It 
Up! to assess the knowledge and 
skills of students who respond well 
to project work and struggle with 
formal tests. 

ESL, Language, and Memory
• Consider allowing students to 

use their chapter Foldable and/or a 
calculator during the practice test.

Assessment of Learning Supported Learning

Chapter 5 Test
After students complete the 
Chapter 5 Practice Test, you may 
wish to use BLM 5–13 Chapter 5 
Test as a summative assessment.

• Consider using the Math Games on page 194 or the 
Challenge in Real Life on page 195 to assess the 
knowledge and skills of students who have diffi culty 
with tests.
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Suggested Timing 
40–50 minutes

Materials
• counters or coins
• 2 dice
• poster board or regular paper

Blackline Masters
Master 1 Project Rubric

BLM 5–4 Section 5.1 Math Link

BLM 5–6 Section 5.2 Math Link

BLM 5–10 Section 5.4 Math Link

BLM 5–14 Chapter 5 Wrap It Up!

Assessment of Learning Supported Learning

Wrap It Up!
After students construct the game board, 
encourage them to play the game several 
times. Students should be able to justify the 
strategies that might increase their chances 
of winning. Master 1 Project Rubric 
provides a holistic descriptor that will assist 
you in assessing student work on this Wrap 
It Up! Page 193a provides notes on how to 
use the rubric for this Wrap It Up!

• Encourage students to create a game with 
simple rules. 

• If students have not completed the Math Links 
earlier in the chapter, you may wish to provide 
them with BLM 5–4 Section 5.1 Math Link, 
BLM 5–6 Section 5.2 Math Link, and 
BLM 5–10 Section 5.4 Math Link.

• Some students may benefi t from using 
BLM 5–14 Chapter 5 Wrap It Up!, which 
provides scaffolding for the chapter problem 
wrap-up.

Specifi c Outcomes
SP5 Identify the sample space (where the combined sample space has 36 or fewer elements) for a probability 
experiment involving two independent events.
SP6 Conduct a probability experiment to compare the theoretical probability (determined using a tree 
diagram, table or another graphic organizer) and experimental probability of two independent events.

Supported Learning

Learning Style and Language
• Students who struggle with writing 

could present their report orally. 

Motor
• Consider allowing students to use 

a computer to write their report.

Activity Planning Notes
This chapter problem can be scaled up or down to meet the needs of 
your students. For example, you could have students create the game 
without an analysis. Introduce the problem and clarify the assessment 
criteria. Make the activity as real as possible by providing students with 
dice, construction materials, and other materials for the game. 
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Score/Level Holistic Descriptor Specifi c Question Notes

5
(Standard of 
Excellence)

❑ Applies/develops thorough strategies and 
mathematical processes making signifi cant 
comparisons/connections that demonstrate a 
comprehensive understanding of how to develop 
a complete solution

❑ Procedures are effi cient and effective and may 
contain a minor mathematical error that does 
not affect understanding

❑ Uses signifi cant mathematical language to explain 
their understanding and provides in-depth support 
for their conclusion

• provides a complete solution, with a minor 
mathematical, drawing, calculation, or 
communication error, which does not affect 
the fi nal conclusion

4
(Above 

Acceptable)

❑ Applies/develops thorough strategies and 
mathematical processes for making reasonable 
comparisons/connections that demonstrate a clear 
understanding.

❑ Procedures are reasonable and may contain a 
minor mathematical error that may hinder the 
understanding in one part of a complete solution

❑ Uses appropriate mathematical language to explain 
their understanding and provides clear support for 
their conclusion

• provides a complete solution, with one 
mathematical justifi cation or outcome missing 

or
• provides a complete solution, with no 
comparison between the theoretical and 
experimental probabilities

or
• provides a complete solution, with weak 
strategies for increasing the chances of 
winning

3
(Meets 

Acceptable)

❑ Applies/develops relevant strategies and mathematical 
processes making some comparisons/connections 
that demonstrate a basic understanding

❑ Procedures are basic and may contain a major 
error or omission

❑ Uses common language to explain their 
understanding and provides minimal support 
for their conclusion

• provides a complete solution for the fi rst 
four bullets, but justifi cation is weak or 
absent, or a comparison may be attempted 
but is vague or fl awed

or
• provides a report, with answers only, with 
no justifi cation

2
(Below 

Acceptable)

❑ Applies/develops some relevant mathematical 
processes making minimal comparisons/
connections that lead to a partial solution 

❑ Procedures are basic and may contain several 
major mathematical errors 

❑ Communication is weak 

• defi nes a comparison between theoretical 
and experimental probability, but fails to 
make any links using evidence from the 
game 

or
• provides a complete response to the fi rst 
and third bullets, but none of the possible 
outcomes are mathematically justifi ed or 
have many errors

1
(Beginning)

❑ Applies/develops an initial start that may be 
partially correct or could have led to a correct 
solution

❑ Communication is weak or absent

• takes a correct step to address the problem

The chart below shows Master 1 Project Rubric for tasks such as that in 
the Wrap It Up! and provides notes that specify how to identify the level 
of specifi c answers for the project.
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Suggested Timing 
40–50 minutes

Materials
• paper bag
• red and blue counters of the same shape 

and equal sizes 

Specifi c Outcomes
SP6 Conduct a probability experiment to compare the 
theoretical probability (determined using a tree diagram, 
table or another graphic organizer) and experimental 
probability of two independent events.

Activity Planning Notes
Have students play several rounds before they begin their analysis. See the 

Answers for the six outcomes. The probability of each outcome is   1 _ 6  . The 

probability that the outcomes will match is   2 _ 6   or   1 _ 3  . The probability that the 

outcomes will not match is   4 _ 6   or   2 _ 3  . This game is not fair since each player 

does not have an equal chance of winning. There are 12 outcomes in the 
sample space for the fair game: (red, blue), (red, red), (red, red), (red, blue), 
(red, red), (red, red), (red, blue), (red, red), (red, red), (blue, red), (blue, red), 

(blue, red). The probability of each outcome is   1
 _ 12  . The probability that the 

outcomes will match is   
6
 _ 12    or   1 _ 2  . The probability that the outcomes will not

 match is   
6
 _ 12   or   1 _ 2  . This game is fair since each player has an equal chance 

of winning.

Start

= red

= blue 1
3

1
3

1
3

1
2

1
2

1
2

1
2

1
2

1
2

Assessment 
for Learning Supported Learning

Is It a Match?
Have students 
play the game 
with a partner.

• After students have played several 
rounds of Match or No Match, 
brainstorm how to make the game 
fair. Answers may vary from placing 
a different number of counters in the 
bag to awarding a different score for 
a win. 

• Explain that a tree diagram helps to 
determine the sample space and the 
probability of outcomes within the 
sample space.

• After students have played several 
rounds of the game, consider 
collecting the experimental 
probability for that number of 
games, and then compare the 
difference between experimental 
and theoretical probability.

Common Errors

• Students may fi nd that the tree diagrams are awkward to 
draw as the number of counters in the bag increases.

Rx Make sure students leave adequate space for the 
tree diagrams.

Answers

Math Games

 2. a) 
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Challenge in Real Life

Specifi c Outcomes
SP4 Express probabilities as ratios, fractions and percents.
SP5 Identify the sample space (where the combined 
sample space has 36 or fewer elements) for a probability 
experiment involving two independent events.

Activity Planning Notes
You may wish to use the following steps to introduce and 
complete this challenge:

1. Read through Crack the Code and discuss where 
passwords are used (e.g., computer networks, online 
banking, online shopping) and why it is important to 
keep them private. Make sure that students understand 
the meaning of the terms sample space, probability, 
and outcome. Note that students may have an idea 
for improving the password system that increases the 
probability of guessing the password. At this level, 
however, do not have students work with a sample 
space that has more than 36 outcomes.

Suggested Timing 
60–75 minutes

Blackline Masters
Master 1 Project Rubric

BLM 5–15 System 1 Spinners 

Mathematical Processes

 Communication

 Connections

 Mental Mathematics and Estimation

 Problem Solving

 Reasoning

 Technology

 Visualization

✓
✓

✓
✓

Answers

Challenge in Real Life 
a) System 1

Sample space = 30

Probability of guessing the password in one try = 1:30 or   1
 _ 30  

 or ≈ 3.3%
 Ways of improving the password system might include 

adding a symbol or changing the password.

 System 2

 Numbers 10 – 45 = 36 numbers
 Sample space = 36

 Probability of guessing the password in one try = 1:36 or   
1
 _ 36   

 or ≈ 2.8%
 Ways of improving the password system might include 

adding letters or symbols, or changing the password weekly. 

 System 3

 Sample space for grade 7 = 26

 Probability of guessing the password in one try = 1:26 or   
1
 _ 26    

 or ≈ 3.8%
 Ways of improving the password system might include not 

using the grade as part of the password since someone who 
knows a student’s grade level would have an advantage, and 
adding double letters such as AA to JJ. 

1 2 3

A (A, 1) (A, 2) (A, 3)

B (B, 1) (B, 2) (B, 3)

C (C, 1) (C, 2) (C, 3)

D (D, 1) (D, 2) (D, 3)

E (E, 1) (E, 2) (E, 3)

F (F, 1) (F, 2) (F, 3)

G (G, 1) (G, 2) (G, 3)

H (H, 1) (H, 2) (H, 3)

I (I, 1) (I, 2) (I, 3)

J (J, 1) (J, 2) (J, 3)
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2. Consider reviewing how to use a tree diagram or other organizer by 
working through part a) for System 1 as a class. Consider using an 
overhead of BLM 5–15 System 1 Spinners to help you.

3. Have students work as a group to complete part a) for Systems 2 and 3, 
and then have them decide which system they prefer and why.

4. Have students work individually or in groups to develop their own 
password system and show its sample space and effectiveness.

5. Clarify that the task is to
• show the sample space and probability of each combination for 

Systems 1, 2, and 3
• assess three systems, recommend one system, and explain the 

reason why
• create another password system and show the sample space and the 

probability of guessing the password in one try
6. Review Master 1 Project Rubric with students so that they will know 

what is expected.

This challenge can be used for either Assessment for Learning or 
Assessment of Learning.
 

Assessment for Learning Supported Learning

Crack the Code
Discuss the challenge with the 
class. Have students work in 
small groups to develop their 
own password system. 

• Review with students how to determine the sample space.
• As a class or a small group, discuss which system is 

preferable.
• For a second challenge, complete with teaching notes 

and student exemplars, go to www.mathlinks7.ca, 
access the Teachers’ Site, go to Assessment, and then 
follow the links. 

Assessment of Learning Supported Learning

Crack the Code
Discuss the challenge with the 
class. Have students work in 
small groups to develop their 
own password system.

• Use Master 1 Project Rubric to assist you in assessing 
student work. Page 195a provides notes on how to use this 
rubric for this challenge.

• To view student exemplars, go to www.mathlinks7.ca, 
access the Teachers’ Site, go to Assessment, and then 
follow the links.

Answers
b) Answers will vary. Expect students 

to provide a reason. For example, 
they may prefer System 1 because 
it uses a letter combined with a 
number; System 2 because it has a 
greater sample space; or System 3 
because they like to include the 
grade level in the password.

c) Answers will vary. Look for the 
sample space and the probability of 
guessing the password in one try.

Supported Learning

Learning Style, ESL, 
and Language
• Encourage concrete and kinesthetic 

learners to use spinners to help 
them identify the sample space 
for each of the three systems. For 
System 1, students might use 
BLM 5–15 System 1 Spinners. 
Make sure that the sections of 
all spinners are the same size. 
Place the spinner at A on the fi rst 
spinner, and ask what numbers 
could come up on the second 
spinner. Record the pairs: (A, 1), 
(A, 2), and (A, 3). For System 2, 
students may pick the numbers 
from 10 to 45 out of a hat and 
record the sample space. System 3 
could be made concrete in a 
similar way. Note that this is not a 
theoretical experiment, but a way 
of showing outcomes concretely. 
This method may also be helpful 
for English language learners and 
students with poor language skills.

Gifted and Enrichment
• Encourage students to consider 

other ways of putting together a 
password with a sample space with 
no more than 36 outcomes.
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The chart below shows the Master 1 Project Rubric for tasks such as the 
Challenge in Real Life and provides notes that specify how to identify the 
level of specifi c answers for this project.

Score/Level Holistic Descriptor Specifi c Question Notes

5
(Standard of 
Excellence)

❑ Applies/develops thorough strategies and 
mathematical processes making signifi cant 
comparisons/connections that demonstrate a 
comprehensive understanding of how to develop 
a complete solution

❑ Procedures are effi cient and effective and may 
contain a minor mathematical error that does 
not affect understanding

❑ Uses signifi cant mathematical language to explain 
their understanding and provides in-depth support 
for their conclusion

• provides a complete solution, with weak 
communication 

or 
• provides a complete solution, with a 
sample space less than 36 done correctly

4
(Above 

Acceptable)

❑ Applies/develops thorough strategies and 
mathematical processes for making reasonable 
comparisons/connections that demonstrate a clear 
understanding.

❑ Procedures are reasonable and may contain a 
minor mathematical error that may hinder the 
understanding in one part of a complete solution

❑ Uses appropriate mathematical language to explain 
their understanding and provides clear support for 
their conclusion

• provides a correct and complete solution 
for parts a), b), and a signifi cant start to 
part c)

or 
• provides a complete solution, with 
communication missing for one of part a), 
b), or c)  

3
(Meets 

Acceptable)

❑ Applies/develops relevant strategies and 
mathematical processes making some comparisons/
connections that demonstrate a basic understanding

❑ Procedures are basic and may contain a major 
error or omission

❑ Uses common language to explain their 
understanding and provides minimal support 
for their conclusion

• provides a complete solution for the sample 
space and probability of all systems 

or 
• provides a complete solution for the sample 
space of Systems 2 and 3, with a complete 
explanation of preference

or 
• provides a complete solution for part c)

2
(Below 

Acceptable)

❑ Applies/develops some relevant mathematical 
processes making minimal comparisons/
connections that lead to a partial solution 

❑ Procedures are basic and may contain several 
major mathematical errors 

❑ Communication is weak 

• provides a complete solution for two of 
three sample spaces

or 
• provides a complete solution for one 
sample space, with one recommendation

1
(Beginning)

❑ Applies/develops an initial start that may be 
partially correct or could have led to a correct 
solution

❑ Communication is weak or absent

• makes a correct start to one part of 
the problem  
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