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Develop a fundamental
understanding of probability
theory and statistics using
the delightfully interactive
iPad app. Probability Toolkit
is an interactive tool with a
variety of simulated
experiments. The results of
each experiment are shown
in a table and can be
instantly studied as a bar
graph or circle graph. This
comprehensive teacher’s
guide is designed to help
teachers lead their students
to important mathematical
discoveries.

Section 1

Introduction

Topics
1. Understanding Probability
2. Using Computer Technology
3. Student-Centered Learning
4. Active Teaching and Active Learning
5. Examples of Tools

Understanding Probability
For many people, probability is the most familiar branch of
statistics since it deals with determining the chance of some
event occurring. Frequently people talk about statistics and
probability. For example, people often ask questions like,
“What are the chances of it raining on the day of the picnic?” or
“What are the chances that the home team will win the
basketball game?” Most people find that talking about this type
of probability is very interesting, but this is not the type of
probability dealt with in the Probability Toolkit. Using this tool
students examine a branch of statistics called classic probability
or sometimes it is referred to as frequency theory. Classic
probability deals with the study of events which can be
repeated over and over again. Each event is independent of
previous events and has no bearing on future events. All
events occur under the same conditions.
Tossing a coin or rolling dice are examples of two types of
events which can be studied with probability theory. When a
coin is tossed each event has an equal probability of occurring
(assuming that the coin is not fixed or weighted). In a typical
deck of cards there are 52 unique cards. Since there are 13
cards in each of the four suits (hearts, clubs, diamonds, and
spades) and there are two colors used in the standard deck
(red and black), the probability of drawing a specific card for
example, the jack of diamonds, is 1 out of 52. The probability
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of drawing any jack is 4 out of 52 or 1 out of 13. The Probability
Toolkit simulates six types of experiments so that classic
probability can be appropriately studied in the classroom.
The kinds of events simulated in the Probability Toolkit form a
basic set of learning experiences from which a student’s
understanding of key concepts in probability theory and
statistics is developed. These fundamental concepts can be
modeled and investigated more deeply using the learning
environments provided in the Probability Toolkit app.
Using Computer Technology
The availability of computer technology in many schools and
classrooms enables teachers to create learning environments
that encourage the development of critical thinking skills and
problem solving abilities. The context in which these vital
learning skills develop are a series of investigations which
include the use of a variety of models. In an ideal situation,
students would work together in small, cooperative groups and
freely share their thoughts and ideas, collaborating with their
peers to come up with a viable approach for each investigation.
In this kind of learning environment the problem solving
experiences and critical thinking activities help to relate
fundamental math concepts to real world situations.

In the primary grades, the Probability Toolkit app can be used to
model a series of random events and to have the children
practice basic math skills such as counting, comparing and
finding the difference. These math skills will develop as the
result of discussing the observations made while conducting
probability experiments. In the early grades we stress
developing a working definition of probability as the chance that
something will happen. Investigations involve record keeping
using a tally table. The mathematical concepts related to each
of the probability experiments are relevant to problem solving
situations presented in the curriculum. Students begin to learn
how to analyze a situation to determine the probability that a
particular event will occur.
Student-Centered Learning
Teachers will find that fairness in games is important to most
children. By learning to analyze situations involving outcomes
with varying probabilities, students can begin to understand
when a situation is fair and when it is not. By giving students
direct control over the variables that influence the outcome of a
random event they learn how different probabilities can result
by increasing the chances of a favorable event or by
decreasing the number of possible events. The Probability
Toolkit app makes it possible for problem solving activities and
probability investigations to be an integral part of classroom
instruction. Students gain confidence in doing mathematics
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and develop a level of inquisitiveness regarding other
mathematical concepts as a result of open-ended explorations.
The curriculum for the Probability Toolkit is designed to help
children develop their ability to communicate mathematical
ideas and concepts and to use higher-level thinking skills and
processes in analyzing mathematical situations.

apply their mathematical skills and knowledge in unique ways.
The investigations involve chance events, data collection,
graphing, estimation, prediction, and writing descriptions of
mathematical events. Learning how to conduct the simulations
represented in this app help students expand their
understanding of important mathematical concepts.

Active Teaching and Active Learning

Examples of Tools

Probability Toolkit is designed to help teachers who work at all
grade levels from kindergarten through grade eight explain the
concepts related to probability, statistics and interpreting tables
and graphs. These concepts at the primary level most often
deal with understanding chance, record-keeping using a tally
method and reading and interpreting tables and graphs. In the
upper grades students need to develop a deeper understanding
of probability theory including how ratios and percents are used
to describe chance events. Because the use of the Probability
Toolkit encourages investigative experimentation and inquiry
approaches it helps in the development of critical thinking skills.
The active teaching and active learning approach implemented
in this curriculum tool involves the use of real world models of
chance events: coin toss, colored gum balls, dice, random
numbers, and a binomial distribution simulator.

The coin toss simulation students work with a chance event
where there is a even probability of a coin landing on heads or
tails. The gum balls simulations lets students control the ratios
between for sets of colored balls (red, yellow, blue or green).
The spinners simulation uses circular spinners that are divided
into either 4 or 8 sections. The odds of getting a particular color
depend on how many sections are that specific color. The dice
roll simulation involves investigating the probability of getting a
certain outcome that is determined by two independent random
events. The random number experiments brings number
theory concepts into the learning experience as teachers are
encourage to as students to find the probability that certain
types of numbers will be randomly selected from a specific set
of numbers. For example, how many prime numbers are in the
set of numbers from 1 to 20. The binomials machine simulates
a ball falling through an array of pegs arranged in the pattern of
Pascal’s Triangle. Similar to answering a ‘yes’ or ‘no’ question,
the ball can fall either to the right or left of each peg. Taken as

A number of important skills are developed through these
investigative activities. In order to run the experiments
simulated in the Probability Toolkit students will often need to
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a group of activities, the Probability Toolkit app gives teachers a
variety of ways to present fundamental concepts in probability
theory and statistics.
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Section 2

Teaching
Probability Theory
Topics
1. Beyond Memorization
2. Working as a Team
3. The Importance of Using Technology
4. Extensions to the Home
5. Other Curriculum Areas

Beyond Memorization
Math educators have recognized the importance of
emphasizing learning activities dealing with data and chance.
This emphasis represents a departure from a mathematics
curriculum that heavily focuses on the memorization of facts.
Today the role of data and chance in school mathematics is
chancing in terms of its importance and also the extent to which
these concepts are included in other subjects areas. People
have a natural approach to understanding the role of data and
chance since it is a part of everyday life. The informal
understanding that children have can become the basis for
more specific explorations which are designed to enhance the
students ability to mathematically analyze situations involving
probability in a more formal way. The approach taken involves
the implementation of instructional strategies which focus on
five themes:
Data Collection - Students conduct experiments and
make observations then record the results in a tabular
form.
Communication - Through small group instructional
approaches students learn to discuss mathematical
concepts related to probability. Graphs, for example, are
one way in which students learn how to describe
mathematical events.
Problem Solving - The role that an understanding of
probability plays in enhancing problem solving skills

6

involve problem solving using an understanding of
probability to evaluate whether an answer is reasonable.
Reasoning Skills - Students (and adults) often make
errors in reasoning when analyzing chance events. For
example, many people would erroneously say that a coin
toss is more likely to result in ‘heads’ after a long series of
events that resulting in ‘tails’ have occurred.
Connections - The concepts involved in probability,
chance and data analysis relate directly to many
curriculum areas other than mathematics. Through the
development of an understanding of the principles
involved in probability theory students will have a greater
ability to think critically about certain concepts in science,
social science, art and literature.
With very young children probability can be approached by
discussing whether an event is certain or uncertain. As the
child matures the understanding of certainty and uncertainty
can be discussed in terms of probability or likelihood. Games
are one very good way to discuss probability. A child’s sense of
“fairness” is related to the child’s ability to sense in a certain
situation that events are equally likely to occur. Usually by first
grade students have the ability to understand that a coin toss is
a fair way to decide who should go first in a game. Children
informally develop methods for studying situations and
analyzing data in order to make evaluations and judgements

about the fairness of a situation. Using this informal approach
they can estimate the likelihood of winning or losing under
certain conditions.
As students become more mature in their thinking ability about
probability they are able to determine precisely the
mathematical probability for specific outcomes. Generally,
upper elementary and middle school age students will be able
to roughly describe the likelihood of a certain outcome in
mathematical terms.
Working as a Team
One way to foster the development of mathematical abilities
and communication skills is to have students work in small
groups as investigative teams exploring an issue or topic.
Teachers will want to encourage the teams to remain focused
and can facilitate the group experience by keeping the sessions
task oriented and short in duration. The more specific each
group assignment is, the more likely each will be able to
complete the task successfully. Teachers who are experienced
in instructional approaches that incorporate cooperative
learning have found that the group experience can be
structured in a variety of ways but should include these
essential elements:
• a clear sense of purpose
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• a task/project orientation
• a time limit
Effective group sizes range from 2 to 6 students. Teachers will
want to monitor the interaction of the personalities in each
group to make sure that all the students in the group have the
opportunity to participate. Through careful planning teachers
will be able to assign students to groups in such a way that
each group is productive and discussion within the group is
encouraged. Assigning students randomly to groups can make
for a lively teaching day and may more closely mimic real world
conditions. Some teachers prefer to randomly assign students
to groups and then adjust the groups if necessary.
The Importance of Using Technology
Computer technology is an important tool for investigating many
mathematical concepts including those associated with
probability theory and statistics. Since the early days in the
history of computing with machines people have recognized the
computer as the ultimate tool for assisting in the processes of
data analysis and visualization. Professional organizations
dedicated to math education call for the use of computational
devices as part of effective instructional practices. The
Probability Toolkit is different than many of the apps that are in
the math curriculum area. It doesn’t offer drill and practice. It
incorporates several principles of software design in an effort to

create an exploratory environment in which children can easily
control variables and set parameters for investigating
probability. The app uses computer graphics and digital sound
to generate interactive simulations of chance events. As
students manipulate the variable in order to control an
experiment, the implications of the manipulations in terms of
probability theory become clearer. Through this process of
interactively playing with probability experiments and making
observations of tables and graphs where the results of the
experiments are reported, students develop an intuitive
understanding of the underlying concepts pertaining to
probability theory and statistics.
Extensions to the Home
Many of the activities suggested in the guide involve the use of
probability experiments and devices which may be familiar to
students in grades K-8. Teachers will find that the
meaningfulness of each lesson can be enhanced by providing
the students with an opportunity to explore other real world
situations where related probability concepts are represented.
For example, it would be exciting for the students to investigate
the probability that two children in the class might be wearing
the same color socks. Begin by making a list of some events
where the outcomes are determined by chance. This type of
assignment extends the excitement of what students are
learning in class to their home and also encourages students to
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communicate the results of various project to parents. Teachers
will find that by extending these projects outside the classroom
they become more meaningful to students. Investigations of
the concepts of probability as represented through this set of
simulations can be very exciting to students where their parents
and siblings become involved in the discussion. For example,
one worthwhile instructional approach is for students to conduct
probability experiments at home with a parent or sibling helping
in the process of data collection. Including family members in
math activities stimulates interest and motivates students to
continue their success in studying mathematics.
Other Curriculum Areas
The design of the Probability Toolkit makes the app useful in
curriculum areas other than math. In science, for example,
students can use the knowledge that they have gained in
reading and interpreting graphs to help understand graphs that
result from tables that show data collected during science
experiments. Creative teachers will find a variety of ways to
investigate many different types of scientific phenomena and to
produce similar types of graphs. Students will find it interested
to compare a graph produced by randomly generated data to a
situation where a variable is controlled by a physical law or
principle.
Writing teachers will find that helping students learn how to
describe the way that probability theory explains the outcomes

of a chance event is a valuable learning experience. Learning
to write descriptions of the factors that influence the outcomes
of each experiment encourages students to think procedurally
about what they are doing.
Teachers may enjoy setting up a creative writing experience
where students use probability to determine the variables in a
story. Making connections between literature and mathematics
can be challenging an rewarding. For example, students may
enjoy writing a story where a spinner or a cube is used to
determine the characters, setting, conflict and resolution.
Finding ways to integrate math, science, language arts and
creative arts is challenge but also rewarding. Creative teachers
always find ways to stimulate learning and motivate students to
achieve their best.
Effective teachers often rely on a variety of materials for
teaching math and science. Sound teaching strategies usually
involve a variety of active teaching and active learning
approaches. The investigations discussed in the instructor’s
guide include simulations of activities that could be carried out
with physical devices such as coins, spinners, dice, cards and
other manipulative devices. We have found that the
convenience of simulating these devices supplements and
enhances the curriculum. Providing students with instant
visualizations of data tables and graphs related to the outcomes
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of the probability experiments is also a beneficial to the overall
learning process.

10

Instructional
Components

2

The Probability Toolkit
consist of several
components which as a
whole create a
comprehensive tool for
teaching the main concepts
of probability theory and
statistics that are
appropriate for the K-8
level. Each component
serves a different purpose
and can be used
independently.

Section 1

The Toolkit

Experiments
1. Coin Toss
2. Gumball Machine
3. Dice Roll
4. Random Number

Coin Toss
For each trial in the Coin Toss
experiment students select the
number of coins to be tossed on the
iPad screen (1-50). The coins land
with either the heads or tails side
facing up. As the coins are tossed a
table is built showing the results of each trial. A bar
graph is used to compare the number of heads versus
tails. The data can also be shown in a circle graph.
Coins from the United States, Canada, Australia or
Great Britain can be used in the experiment. The
experiment shows a situation with two possible
outcomes and each outcome has an equal probability.

5. Spinner
6. Binomial Machine

Gumball Machine
In setting up the Gumball Machine
experiment students can control how many
of each color gum ball can be put into the
machine. As the experiment runs randomly
selected gum balls are removed from the
machine. In analyzing this experiment
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students are asked to find the theoretical probability of
getting a certain color gum ball. When the experiment is
complete students compare the experimental probability
with the theoretical probability. Tables, bar graphs and
circle graphs are used to communicate the results of the
experiments. This experiment shows a situation where
the ratio of colored gum balls is used to determine the
probability of any specific color being selected.
Dice Roll
This experiment involves simulating
the roll of a pair of dice. The roll of
each die represents an independent
event. The probability of getting a
specific number when a pair of dice is
rolled is determined by analyzing a table showing the
number of times the specific number can occur
considering all possible outcomes. Tables, bar graphs
and circle graphs are used to communicate the results
of the experiments.

Random Number
The Random Numbers experiment
lets students control the range of
numbers from which random numbers
are selected. Number theory and
probability theory concepts are involved in this
experiment because students are asked to determine
the probability of getting an even, odd, prime,
composite, square or palindrome based on the range
setting. For example, if the range is numbers from 1-10,
then the chances of getting an even number is 0.50
since one-half of the numbers in the range are even.
Tables, bar graphs and circle graphs are used to
communicate the results of the experiments.
Spinners
The Spinners experiment lets the students
select one of eight different spinner. Each
spinner represents different ratios of
green, blue, red, yellow, orange, purple,
black or white sections. By studying the
spinners the students determine the theoretical
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probability of each color occurring. While running the
experiments students will compare the theoretical
probability to the actual outcomes. Tables, bar graphs
and circle graphs are used to communicate the results
of the experiments.
Binomial Machine (Galton Board)
Probability theory and statistics define the
binomial distribution as a discrete
probability distribution based on the
number of successes in a sequence
of n independent yes/no
experiments. In this experiment a ball is dropped
through a set of pegs that are placed in the shape of
Pascal's Triangle. At each peg the ball has a 50/50
chance of falling to the right or left. A binomial
distribution results and this important concept is the
basis for the popular binomial test of statistical
significance.
As the balls fall they hit one of the pegs in each row, it
can bounce right (or left) with some probability p (and q
= 1 - p). Provided that the pegs are symmetrically placed

pegs, the probability that the balls will bounce left or
right is equal, so p = q = 1/2 . If the rows are numbered
from 0 to N - 1, the path of each falling ball is a Bernoulli
trial consisting of N steps. Each ball crosses the bottom
row hitting the nth peg from the left (where 0 ≤ n ≤ N-1) it
has taken exactly n right turns, which occurs with
probability:

This process therefore represents the mathematics of a
binomial distribution in the number of balls in the ending
positions and this can be shown with a bar graph.
If the number of balls is sufficiently large and , then
according to the weak law of large numbers, the
distribution of the balls in the ending positions will
approximate a normal distribution.
This probability experiment is based on a physics
simulation of a Galton Board which is also known as a
bean machine or quincunx.
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The device was invented by Sir Francis Galton to
demonstrate the central limit theorem, in particular that
the normal distribution is approximate to the binomial
distribution.
Settings
The settings screen provides control over sound
features in the app and also which coins are
used in the Coin Toss experiment. The sound
options are for ‘sound effects’, ‘speech
enhancements’ and ‘say numbers’ to be on or off,
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Section 2

Coin Toss
Experiment
Components
1. Control Panel
2. Power Switch
3. Outcomes Table
4. Bar Graph
5. Circle Graph
6. Instructional Applications

Control Panel
One of the objectives for using the Coin Toss experiment
is to help students learn that the larger the sample the
higher the likelihood that the experimental results will be
similar to the theoretical prediction.
The slider for the Coin Toss experiment provides control
over the number of coins tossed in the experiment.
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Power Switch

Swipe the slider to the right to increase and swipe to the
left to decrease the number of coins that are tossed in
each trial. Coins from four different countries can be
selected for the coin toss experiments. At the opening
screen tape the settings icon to open the setting screen.
Coins from Different Countries

United States

United Kingdom

Canada

Australia

Tap the power switch to start the
experiment. The specified number of coins
are automatically tossed onto the screen.
The number of heads and tails is shown on
the control panel.
Outcomes Table
Tap the Outcomes Table icon to
display number of heads and tails in a
tabular format. Each time the power
switch is tapped a new trial in the
experiment is generated. Up to 10
trials can be included in the entire
experiment before it needs to be reset by tapping the
eraser. The first time the table is shown the column
highlight will be in the last column.
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Any of the columns in the table can be selected by
tapping the column. The percent symbol above the last
can be tapped to change the display to the sum across
all trials and tapping again restores the percentages
display.
Percents
Sums
The outcomes table can be moved by dragging
the indicator at the top and center of the table.
Tap the red x icon to close the outcomes table.

Bar Graph
The results of the Coin Toss
experiment can be displayed with a
bar graph. Tap the Bar Graph icon to
display a bar graph for the column of
data selected in the Outcomes Table.
Bar graphs for different trials can be
graphed by moving the highlight in the Outcomes Table.
To display a graph for the summary data in the
experiment,
tap the last
column in
Outcomes
Table.
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Circle Graph

Instructional Applications
Tapping the Circle Graph icon brings
to the screen a circle graph showing
the data from the experiment for the
column selected in the Outcome
Table.

There are many instructional applications for the coin
toss experiment. Students can use it to conduct
experiments to better understand probability theory. In
addition teachers can use the coin toss experiment in a
variety of ways. For example, set n, the number of coins
tossed in each trial to 10. Ask the students to record the
number of heads and tails as additions facts, for
example, 4+6=10. Use the Coin Toss experiment to
explore the meaning of greater than, less than and
equal. Set n to 20 and record the results of each
experiment by comparing the number of heads to tails
using the symbols: greater than (>), less than (<) and
equal to (=).
The coins tossed on the screen can be moved by
dragging them to a new position. Ask the students to
toss 10 coins and then rearrange them in the format of a
pictograph.
Learn to use tally marks to record the outcomes of a
coin toss experiment.
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Section 3

Gumball Machine
Experiment
Components
1. Control Panel
2. Power Switch
3. Outcomes Table
4. Bar Graph
5. Circle Graph
6. Instructional Applications

Control Panel
In the Coin Toss experiment the chances of get heads or tails
were even. In the Gumball Machine experiment students can
experiment with situations where the probability of getting a
particular color can be different from the probability of getting
another color.
When the Gumball Machine is first shown the number of red,
yellow,, green and blue gum balls are all set to 10. When the
power switch is flipped the machine is loaded with 40 gum
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balls, 10 of each color. On the first draw there is an equal
probability that any particular color will be selected, for
example, the chance of getting red is 1 out of 4. As the
experiment is run the probabilities chance because gum balls
are removed from the machine as they are selected.

Outcomes Table
Tap the Outcomes Table icon to display
number of gum balls of each color that
were selected in the experiment. The
data is shown in a tabular format. Each
time the power switch is tapped a new
trial in the experiment is generated. Up to
10 trials can be included in the entire experiment before it
needs to be reset by tapping the eraser. The first time the table
is shown the column highlight will be in the last column.

Small red up and down arrows are shown on the control panel.
Tapping the arrows increases or decreases the settings. The
variable n represents the number of gum balls that will be
drawn for each trial. The numbers below the gum balls
represent how many gum balls of each color will be initially
loaded into the machine.
Power Switch
Tap the power switch to start the experiment.
The specified number of gum ball are
automatically put into the gum ball
machine. Tap the knob to
randomly select a gum balls.

Any of the columns in the table can be selected by tapping the
column. The percent symbol above the last can be tapped to
change the display to the sum across all trials and tapping
again restores the percentages display.
Percents
Sums
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The outcomes table can be moved by dragging the
indicator at the top and center of the table.
Tap the red x icon to close the outcomes table.
Bar Graph

Circle Graph
Tapping the Circle Graph icon brings to
the screen a circle graph showing the
data from the experiment for the column
selected in the Outcome Table.

The results of the Gumball Machine
experiment can be displayed with a bar
graph. Tap the Bar Graph icon to display a
bar graph for the column of data selected
in the Outcomes Table. Bar graphs for
different trials can be graphed by moving
the highlight in the Outcomes Table. To
display a graph for the
summary data in the
experiment, tap the last
column in Outcomes
Table.
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Instructional Applications
The Gumball Machine is designed to give teachers a tool for
extending the concepts learned from the Coin Toss experiment.
When tossing a coin the theoretical probability of getting heads
or tails is equal. We describe a situation like this as an even
probability or a 50/50 chance. In the Gumball experiment the
probability of getting a certain color gum ball is determined by
number of each color and the total number of gum balls in the
set. The initial setup is 10 of each of the 4 colors of gum balls.
This means that there are 40 gum balls in the set (10 of each
color). The chance of getting any particular color is 1 out of 4,
or 1/4 or 25%.
Clicking the up or down red arrows increases or decreases the
number of gum balls of that color that are included in the
experiment. Set up a simple example where there are 15 gum
balls in the set, 10 red and 5 yellow. Set n to 1. What is the
probability that a red gum ball will be selected?
Setting up experiments like the one described above will help
students better understand how to apply probability theory to a
situation. In this case the students determine the likelihood of a
favorable event occurring when the chances between events is
not the same. To do this students must determine the number
of elements in a sample space and then find the likelihood of
favorable events.
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Section 4

Dice Roll
Experiment
Components
1. Control Panel
2. Power Switch
3. Outcomes Table
4. Bar Graph

Control Panel

5. Circle Graph

The control panel for the Dice Roll experiment has a
slider where the number of rolls for each trial can be set.
Drag the slider to the
right or left to increase
or decrease the number
of rolls in each trial. Tap
the power switch to
start the experiment.

6. Outcomes Matrix
7. Instructional Applications
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Power Switch
The first dice roll is displayed on the
screen. Swipe the dice for the next roll
and continue swiping until the number of
rolls for the trial has been reached. Once
the trial is complete, tap the power
switch to start a new trial.
Outcomes Table
Tap the Outcomes Table icon to
display the results of the dice roll
experiment. The data is shown in a
tabular format.
Each time the
power switch is
tapped a new
trial in the
experiment is
generated. Up
to 10 trials can
be included in
the entire

experiment before it needs to be reset by tapping the
eraser. The first time the table is shown the column
highlight will be in the last column.
Any of the columns in the table can be selected by
tapping the column. The percent symbol above the last
can be tapped to change the display to the sum across
all trials and tapping again restores the percentages
display.
Percents
Sums
Bar Graph
The results of the Dice Roll
experiment can be displayed with a
bar graph. Tap the Bar Graph icon to
display a bar graph for the column of
data selected in the Outcomes Table.
Bar graphs for different trials can be
graphed by moving the highlight in the Outcomes Table.
To display a graph for the summary data in the
experiment, tap the last column in Outcomes Table.
25

Instructional Application
Circle Graph
Tapping the Circle Graph icon brings
to the screen a circle graph showing
the data from the experiment for the
column selected in the Outcome
Table.

The Dice Roll experiment is designed to give teachers a
tool for understanding probabilities involving two
independent events. In order to compute the probability
of getting a specific number from 2 to 12 on the roll of a
pair of dice, students must consider two independent
events. A table can be displayed to show the frequency
for each outcome based on the two independent events.
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Instructional Applications
The Dice Roll experiment is designed to give
teachers a tool for understanding probabilities
involving two independent events. In order to
compute the probability of getting a specific
number from 2 to 12 on the roll of a pair of dice, students
must consider two independent events. A table can be
displayed to show the frequency for each outcome
based on the two independent events.
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Section 5

Random Numbers
Experiment
Components
1. Control Panel
2. Power Switch
3. Outcomes Table
4. Bar Graph
5. Circle Graph
6. Instructional Applications

Control Panel
The Random Number experiment involves picking
random numbers with in a given range. Once a number
is picked it is analyzed to determine if it is even, odd,
prime, composite, square, or palindrome. The control
panel for this experiment lets the student set the range
for the numbers by setting the minimum and maximum
number. Sliders and steppers are used to set the range.
Use the slider to get in the general vicinity of the desired
28

number and then use the stepper to fine tune the
selection.

even number and a composite number so both indicator
lights or lit.

Up to 100 numbers can be randomly generated for each
trial and up to 10 trials can be included in each
experiment.

Power Switch

Arrow buttons on the left and right side of the number
display allow the student to step through the set of

Tap the power switch to start the random
number experiment. Numbers will be
automatically picked that are within the
specified range. Each number is analyzed
and a tally is generated for the number of
even, odd, prime, composite, square and
palindromic numbers.
Outcome Table

random number generated for the most recent trial.
Light indicators show how each number was analyzed.
For example, the number shown above, 246, is both an

Tap the Outcomes Table icon to
display a chart showing how many of
each type of number was generated
during the experiment. This table is a
little different from the other tables
because odd/even are grouped, prime/composite are
grouped and square and palindrome are listed
separately.
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Bar Graph

Odd Numbers - Numbers that are not evenly divisible
by 2.
Even Numbers - Numbers that are evenly divisible by 2.
Prime Numbers - Numbers that are only divisible by 1
or themselves.
Composite Numbers - Numbers that can be divided
evenly by other numbers besides 1 or itself.
Square Numbers - Numbers that are the produce of
another number and itself.
Palindrome Numbers - Numbers that read the same
backward and forward such as 121.

Because the numbers generated by
the Random Number Machine can be
classified more than one way the table
and graphs are organized by sections.
An odd number cannot be even and
an even number cannot be odd so
one comparison that can be shown on
the bar graph is the number of odd and even numbers
generated in the experiment. Likewise prime and
composite numbers are mutually exclusive therefore
these numbers can be compared in a bar graph.
Square numbers can be palindrome, for example 121,
therefore these groups are graphed separately. The
results of the Dice Roll experiment can be displayed with
a bar graph.
Tap the Bar Graph icon to display a bar graph for the
column of data selected in the Outcomes Table. Bar
graphs for different trials can be graphed by moving the
highlight in the Outcomes Table. To display a graph for
the summary data in the experiment, tap the last column
in Outcomes Table.
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Tap either the odd or even row heading to select to show
a comparison of odd and even numbers in the bar
graph. Likewise tap the prime or composite row
headings to compare these types of of numbers. Tap
square or palindrome to show how many of these
numbers were randomly generated in the experiment.

Circle Graph
Tapping the Circle Graph icon brings
to the screen a circle graph showing
the data from the experiment for the
column selected in the Outcome
Table.
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Instructional Applications
The Random Numbers experiment gives teachers an
opportunity to talk about many aspects of probability
theory and statistic. It also enables teachers to
introduce several number theory concepts. For example
if we set the controls so that the minimum number in the
set is 1 and the maximum 10, there are 10 possible
numbers that can be randomly selected from the set.

of a number times itself. For example, 9 x 9 = 81. In the
set of 100 numbers from 1 to 100, how many of those
numbers are squares? Answer: 4, 9, 16, 25, 36, 49, 64,
81 and 100 are square numbers so there are 9 square
numbers. The is a 9% chance of getting a square
number when randomly picking a number between 1
and 100.
There are many questions like these that can be asked
when using the Random Numbers experiment. Other
examples are given in the Activities section of this
manual.

The set of possible numbers are: 1, 2, 3, 4, 5, 6, 7, 8, 9,
and 10. Ask students to find how many of these
numbers are prime numbers. Answer: 2, 3, 5, and 7 or 4
numbers are prime numbers. What is the probability of
getting a prime number? (4 out of 10) or 40%.
Consider setting the minimum to 1 and the maximum to
100. Square numbers are numbers that are the product
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Section 6

Spinners
Experiment
Components
1. Control Panel
2. Power Switch
3. Outcomes Table
4. Bar Graph

Control Panel

5. Circle Graph

Most kids are probably familiar with spinners from the various
board games that they play. In the Spinners Experiment
students learn about the probabilities associated with 8 different
spinners. The control panel lets the student set how many
spins are in a trial and also select a spinner with either 4 or 8
sections.

6. Instructional Applications
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Power Switch
The power switch is used to start an experiment.
Swiping the spinner starts the arrow moving.
When the spinner stops the outcome will be
automatically tracked.

Outcomes Table
Tap the Outcomes Table icon to
display a chart showing how many
times each color was selected during
the experiment. This table shows the
frequency that each color was picked.

Bar Graph
The spinner works in a similar way to
the spinners that children are familiar
with from playing board games. The
helps to make spinners a good tool
for teachers to use to help students
better understand probability.
Graphs are used to provide insight into data. The
results of experiments with spinners can be shown on a
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bar graph. Tap the bar graph icon to show a bar graph
for the highlighted column in the outcomes table.

Circle Graph
A circle graph can also be used to
compare the outcomes of an
experiment with the spinners. Tap
the circle graph icon to show the
graph for the column that is
highlighted in the outcomes table.
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Instructional Applications
For some of the spinners each color
has an equal probability of
occurring. For example, the first
spinner has four equal sections
and each section a different
color so every color has the
same chance of being
selected.For other spinners some
colors are more likely to be selected.
For example, in this spinner three of the sections are
color orange, two are yellow, and red, green and purple
only occur once.
The chance of spinning orange is 3/8 or 37.5%. This is
the most likely outcome. As part of the lesson strategy
students will determine the probabilities for each color
on various spinners.
Probabilities are usually expressed as fractions or
percents. So many of the activities related to spinners
will be appropriate for students who are learning to work
with fractions, decimals and percents.
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Section 7

Binomial Machine
Experiment
Components
1. Control Panel
2. Power Switch
3. Outcomes Table
4. Bar Graph
5. Circle Graph
6. Instructional Applications

Control Panel
The Control Panel only
has one option, the
number of balls in a trial.
Use the slider to set how
many balls will be
dropped in each trial.

Power Switch
Tap the power switch to start the
experiment and drop the first ball. At each
peg it has a 50% chance of falling either
right or left. Once the ball hits the last row
it is tallied and a new ball appears. Tap
the ball to begin the process again and continue until all
the balls in the trial have been dropped.
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Outcomes Table
Tap the Outcomes Table icon to
display a chart showing how many
of each type of number was
generated during the experiment.
This table shows the frequency that
each color was picked.

Bar Graph
The way that the Binomial Machine might be new to
students but it demonstrate an important concept in
probability theory. The helps to make
spinners a good tool for teachers to
use to help students better
understand probability.
Graphs are used to provide insight
into data. The results of experiments
with spinners can be shown on a bar
graph. Tap the bar graph icon to show a bar graph for
the highlighted column in the outcomes table.
By increasing the number of balls used in the
experiment teachers will be better able to demonstration
the principle of the Galton Board and show more
accurately approximate a normal distribution
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Circle Graph
A circle graph can also be used to
compare the outcomes of the
binomial distribution experiment.
Tap the circle graph icon to show
the graph for the column that is
highlighted in the outcomes table.

Instructional Applications
There are many applications for the Binomial Machine
Experiment. Teachers may find it interesting to begin
the study of the Binomial Machine by relating the story
of Galton’s ‘wisdom of crowds’ demonstration.
According to the story, Sir Francis Galton was surprised
that the crowd at a county fair accurately guessed the
weight of an ox. He found that when their individual
guesses were averaged the guesses were closer to the
ox’s true weight. By averaging the estimates of most
crowd members a more accurate value was found,
better than any of the separate estimates made by cattle
experts.

It is important for students of probability and statistics to
understand the concept that a large population the
measurement of a variable will vary in a 'normal
distribution'. The idea of a normal distribution is
frequently used in statistics. Technically the Binomial
Machine is actually demonstrating a 'binomial
distribution'. However, since the binomial and normal
distributions are so much alike, we can mathematically
treat the distributions derived from the Binomial Machine
as if they were normal distributions.
The Binomial Machine is a valuable tool because it
makes it possible for a teacher to quickly simulate
processes or tests that would be impractical to perform
in real life. The Binomial Machine has the ability to
generate data and is like a “factory in box”. The machine
performs three basic functions:
1. Generating real data
2. Visually display the data.
3. Automatically tally and graph the results.
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Activities

3

This section of this manual
provides activities to help
classroom teachers in
leading investigations of
probability to help
classroom teachers in
planning and in effectively
using the Probability
Toolkit with students.
Classroom teachers may
find it helpful to project
these activity pages for use
with their classes.

Section 1

Level K!

Activities

Coin Toss Counting
In the Coin Toss Counting activity we encourage
students to practice grouping and counting objects. The
simulation tosses a random number of heads and tails
each time the power switch is flipped. We limit the
number of coins and ask the students to count the
number of heads and number of tails.

Greater Than / Less Than
1. Coin Toss Counting
2. Greater Than / Less Than
3. Coin Cutouts
4. Pictograph Grid
5. Coin Pictographs

The Greater Than / Less Than activity uses the coin toss
simulation to toss an odd number of coins. For each
trial students write the number of heads and tails. Once
the coins have been tossed they can be dragged on the
screen to make two groups. Group the heads and tails
separately then ask the students to circle which set is
greater. As an alternate activity students can use
comparison symbols to show greater than or less than.
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Coin Cutouts
Print images of coins on sheets of sticky paper to make
stickers to be used in making bulletin boards and
posters.

Pictograph Grid
Use the pictograph grid with the coin cutouts to make a
pictograph of the experiment.

Coin Pictograph
Use the coin cutouts and grid to make a pictograph
showing the results of a coin toss experiment.
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Coin Toss Counting (U.S.)
Use the coin toss simulation for this activity. Set the
number of coins (n) to 5. Write the number of heads and
the number of tails for each trial.

Heads =

1. Heads =

2. Heads =

3. Heads =

4. Heads =

Tails =

5. Heads =

Tails =

6. Heads =

Tails =

7. Heads =

Tails =

8. Heads =

Tails =

9. Heads =

Tails =

10.Heads =

Tails =

Tails =

Tails =

Tails =

Tails =
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Coin Toss Counting (U.K.)
Use the coin toss simulation for this activity. Set the
number of coins (n) to 5. Write the number of heads and
the number of tails for each trial.

Heads =

1.

2.

3.

Heads =

Heads =

Heads =

4.

Heads =

Tails =

5.

Heads =

Tails =

6.

Heads =

Tails =

7.

Heads =

Tails =

8.

Heads =

Tails =

9.

Heads =

Tails =

10. Heads =

Tails =

Tails =

Tails =

Tails =

Tails =
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Coin Toss Counting (Australia)
Use the coin toss simulation for this activity. Set the
number of coins (n) to 5. Write the number of heads and
the number of tails for each trial.

Heads =

1.

2.

3.

Heads =

Heads =

Heads =

4. Heads =

Tails =

5. Heads =

Tails =

6. Heads =

Tails =

7. Heads =

Tails =

8. Heads =

Tails =

9. Heads =

Tails =

10. Heads =

Tails =

Tails =

Tails =

Tails =

Tails =
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Coin Toss Counting (Canada)
Use the coin toss simulation for this activity. Set the
number of coins (n) to 5. Write the number of heads and
the number of tails for each trial.

Heads =

1.

2.

3.

Heads =

Heads =

Heads =

4.

Heads =

Tails =

5.

Heads =

Tails =

6. Heads =

Tails =

7. Heads =

Tails =

8. Heads =

Tails =

9. Heads =

Tails =

10. Heads =

Tails =

Tails =

Tails =

Tails =

Tails =
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Greater Than / Less Than (U.S.)

Greater Than / Less Than (U.S.)

Use the coin toss simulation for this activity. Set the
number of coins to 7. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Use the coin toss simulation for this activity. Set the
number of coins to 9. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Heads

4

Heads

5

3

Tails

Heads

Tails

4.

1.

Heads

Tails

Tails

Heads

Tails

5.

2.

Heads

Tails

Tails

Heads

6.
3.

Heads

Tails

Heads

Tails

Heads

Tails

4

5.

2.

Heads

Tails

4.

1.

Heads

3.

Heads

Tails

Heads

Tails

Tails
6.
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Greater Than / Less Than (U.K.)

Greater Than / Less Than (U.K.)

Use the coin toss simulation for this activity. Set the
number of coins to 7. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Use the coin toss simulation for this activity. Set the
number of coins to 9. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Heads

4

Heads

Tails

Heads

Heads

6.

Tails

Heads

Tails

3.

Heads

Tails

Heads

Tails

Heads

Tails

4

5.

2.
Heads

Tails

Tails

Tails

4.
Heads

Tails

5.

2.

Heads

Tails

1.
Heads

Tails

5

3

4.

1.

3.

Heads

Heads

Tails

Tails

6.
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Greater Than / Less Than (Australia)

Greater Than / Less Than (Australia)

Use the coin toss simulation for this activity. Set the
number of coins to 7. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Use the coin toss simulation for this activity. Set the
number of coins to 9. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Heads

4

Heads

Heads

Tails

Heads

6.

Tails

Heads

Tails

Heads

Tails

Heads

Tails

Heads

Tails

4

Tails

5.
Heads

3.

Tails

4.

2.
Heads

Tails

Heads

Tails

5.

2.

5

1.
Heads

Tails

Heads

3

4.

1.

3.

Heads

Tails

Tails

Tails

6.
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Greater Than / Less Than (Canada)

Greater Than / Less Than (Canada)

Use the coin toss simulation for this activity. Set the
number of coins to 7. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Use the coin toss simulation for this activity. Set the
number of coins to 9. Flip the power switch to the ‘ON’
position for each example. Write how many heads and
how many tails. Circle which is greater: Heads or Tails.

Heads

4

Heads

Tails

1.

Tails

5.

2.
Heads

6.

Tails

Heads

Tails

Heads

Tails

Heads

Tails

Heads

Tails

4

Tails

5.
Heads

3.

Tails

4.

2.
Heads

Tails

Heads

Tails

1.
Heads

Tails

5

3

4.
Heads

3.

Heads

Heads

Tails

Tails

6.
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Coin Cutouts
Cut out these coins. Use them in graphing projects.
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Coin Pictograph
Use the pictograph grid to make a graph.
Example: This pictograph shows 4 heads and 5 tails.

Use the grid to make a graph. Show 5 heads and 3 tails on the pictograph.
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Coin Toss Addition
Use the coin toss simulation for this activity. Set the
number of coins to the sum shown in each item. Write
two addition statements for each item.
Example:

1 + 3 =4
3 + 1 =4
+
+

=6
=6

+
+

= 10
= 10

+
+

=8
=8

+
+

= 12
= 12

+
+

=9
=9
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Counting with Tally Marks
One way to
record the
results of an
experiment is
to use tally
marks. This
example
shows 4 heads and 5 tails
using tally marks.

For each item
toss 20 coins.
Use tally
marks to show
the number of
heads and
tails.

4
5
Total 9

Total

Total

Total
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Section 2

Level 1

Activities
1. Counting Gum Balls with Tally Marks
2. Making a Bar Graph

Counting Gum Balls with Tally Marks
In the Counting Gum Balls with Tally Marks activity
students learn to use tally marks to record the results of
an experiment. Tally marks are often used as a way to
collect data in experiments. In this activity encourage
students to ask what are the chances of getting a gum
ball of a certain color given the set up for each
experiment.

Making a Bar Graph

4. Race to the Goal!

As the Gumball Machine runs data is automatically
collected in a table. In this activity students study the
table and then draw a bar graph to show the outcomes.

5. Would the Game Be Fair?

What Are the Chances?

3. What Are the Chances?

In the Spinner Experiment there are 8 different spinners.
Each spinner creates a situation with different
probabilities that a certain color will be picked. In this
activity students study a spinner and determine the
probability that a specific color will be randomly
selected.
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Race to the Goal!
This activity lets the students play a simple board game
using the spinner. The object is to be the first player to
cross the finish line.

Would the Game be Fair?
Having played the Race to the Goal Game, in this
activity students are asked to determine if the game
would be fair if a different spinner is used.
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Counting Gum Balls with Tally Marks
Set up the Gumball Machine Experiment so that 10 of
each color gum ball is in the machine. Set the number of
gum balls to be picked to 20.

Trial #2
Red

Yellow

Green

Blue

Yellow

Green

Blue

Yellow

Green

Blue

Trial #3
Red
Flip the power switch to ‘ON’ and then tap the knob on
the machine to pull a gum ball. Make tally marks on the
table below to record the outcomes for this experiment.

Trial #4

Trial #1
Red

Yellow

Green

Blue

Red
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Making a Bar Graph
Tap the table icon to show the results
of the Gumball Machine experiment.
Each column shows the results for a
trial. Each row shows how many of
each color was selected.

Bar Graph
Draw bars on the graph below to show the results of
your experiment.

Copy the results for your experiment to this table.

Which color was selected the most? ____________
Which color was selected the least? ____________

Red

Yellow Green

Blue
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What Are the Chances?

Now study this
spinner and
answer these
questions to
complete this
activity.

Study this
spinner and
answer these
questions.
1. How many
spaces are on the spinner? _____
2. How many spaces are red? ____
3. The probability of getting red is _____ out of _____.
4. What is the probability of getting green? ____ out of
_____

6. How many spaces are on the spinner? ______
7. How many spaces are red?
8. The probability of getting red is _____ out of _____.
9. What is the probability of getting yellow? _____ out of
______.
10.The probability of getting blue is _____ out of _____.

5. The probability of getting blue is _____ out of _____.
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Race to the Goal!
This game is for 2 to 4 players. The object of the game
is to be the first player to cross the finish line. Begin by
picking one color for each player.

Color
Player

Red

Color
Player

Yellow

Color
Player
Color
Player

Blue
Green

In the control panel set the number of spins to 10. Take
turns spinning. Advance your marker the number of
times your color shows up on the spinner.
Add one to your move if you land on a space with a star.
Go back two spaces is you land on a space with a sad
face. The first player to reach the finish line wins!
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Game Board

START

FINISH
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Would the Game Be Fair?
Study each of these spinners. Decide if the Race to the
Goal game would be fair if you used these spinners for
the game.

YES

Circle ‘YES’ or ‘NO’ for each item.

YES
NO

NO

YES
NO
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Fact Families

Write a Fact Family for each trial.

In this activity you will learn about fact families. Choose
the Coin Toss simulation to begin.

Trial #1

In this example a total of 20 coins were tossed. 13
landed ‘Heads’ and 7 landed ‘Tails’.

____ + ____ = 20
____ + ____ = 20

20 - ____ = ____
20 - ____ = ____

Trial #2

____ + ____ = 20
____ + ____ = 20

20 - ____ = ____
20 - ____ = ____

Trial #3
We can write four arithmetic facts about this experiment.
These facts make up a Fact Family.

13 + 7 = 20
7 + 13 = 20

20 - 7 = 13
20 - 13 = 7

Set the number of coins (n) to 20. Run the experiment
four times. Use the Outcomes Table to review the
results.

____ + ____ = 20
____ + ____ = 20

20 - ____ = ____
20 - ____ = ____

Trial #4

____ + ____ = 20
____ + ____ = 20

20 - ____ = ____
20 - ____ = ____
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Section 3

Level 2

Activities
1. Fact Families
2. The Random Numbers Experiment
3. Fractions and Spinners
4. Bar Graphs
5. Circle Graphs

Fact Families
For this activity we will use the Coin Toss simulation to
generate random sets of coins. Each coin toss can
represent a Fact Family. Students will write a Fact
Family for each trial.

The Random Number Experiment
In the Random Number Experiment students will
generate a set of numbers within a given range.
Number theory questions are asked about the set in
order to discuss the probability of getting a certain type
of number. For example, how many odd numbers are in
the set of numbers from 1 to 20? Or, how many prime
numbers are there between 1 and 100.

Fractions and Spinners

6. Dice Addition
7. Dice Addition Table

For this activity students will study how the sections of a
spinner represents a fraction and that the fraction
represents the probability that the spinner will land on a
specific color.
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Bar Graphs
Bar Graphs are used to make comparisons. In this
activity students will compare the number of heads to
the number of tails using a bar graph.

In this activity students will generate an addition table for
the sums of numbers from 1 to 6. Once the table is
complete questions regarding the probability of getting a
particular number can be asked.

Circe Graphs
Circle graphs like bar graphs are also used to make
comparisons, but in a different way. In this activity data
from the previous bar graph activity is used to make a
circle graph.

Dice Addition
Every dice roll represents an addition fact. In this
activity students use the faces of a pair of dice to
describe addition facts.

Dice Addition Table
To better understand the probability of getting a
particular number between 2 and 12 when rolling a pair
of dice, it is helpful to study a table that shows all
possible combinations.
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Fact Families

Write a Fact Family for each trial.

In this activity you will learn about fact families. Choose
the Coin Toss simulation to begin.

Trial #1

In this example a total of 20 coins were tossed. 13
landed ‘Heads’ and 7 landed ‘Tails’.

____ + ____ = 20
____ + ____ = 20

20 - ____ = ____
20 - ____ = ____

Trial #2

____ + ____ = 20
____ + ____ = 20
We can write four arithmetic facts about this experiment.
These facts make up a Fact Family.

13 + 7 = 20
7 + 13 = 20

20 - 7 = 13
20 - 13 = 7

Set the number of coins (n) to 20. Run the experiment
four times. Use the Outcomes Table to review the
results.

20 - ____ = ____
20 - ____ = ____

Trial #3

____ + ____ = 20
____ + ____ = 20

20 - ____ = ____
20 - ____ = ____

Trial #4

____ + ____ = 20
____ + ____ = 20

20 - ____ = ____
20 - ____ = ____
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The Random Number Experiment

2. How many numbers in this set are odd? ________

Use the Random Number Experiment for this activity. In
the control panel set the range to numbers from 1 to 10.

3. How many numbers in the set are even? ________
4. What is the probability of getting an odd number?
______
5. What is the probability of getting an even number?
______
Run the experiment by tapping the power switch.

1. Mark ‘Odd’ or ‘Even’ to indicate whether each number
is either odd or even.

Odd
Even

Odd
Even

Odd
Even

Odd
Even

Odd
Even

1

2

3

4

5

Odd
Even

Odd
Even

Odd
Even

Odd
Even

Odd
Even

6

7

8

9

10

6. How many random numbers in the trial were even?
_____
7. Is the number of even numbers more or less than how
many you would expect using probability theory?
___________
Run the experiment again by tapping the power
switch.
8. Now that 20 random numbers have been generated.
Is the number of even numbers more or less than how
many you would expect using probability theory?
__________
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Tap the eraser to reset the Random Numbers
Experiment. Set the range of numbers for
numbers from 1 to 20.

3. Make a bar graph to compare the number of odd
numbers to even numbers for your experiment.
Include a title, scale and labels.
Title: __________________________

Tap the power switch to start the experiment. Make a
list of the 10 numbers picked in the experiment.

1

2

3

4

5

6

7

8

9

10

Note: Tapping the right or left arrows lets you move
backward and forward through the list.

2. How many numbers in the set are even numbers?
________

Scale

1. How many of the numbers in this set are odd
numbers? ________

Labels
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Fractions and Spinners
This spinner has 4 equal sections. Each section is a
different color. The chances of landing in any section is
1 out of 4. This can be written as a fraction.

Red
Blue
Yellow
Red
Blue
Yellow

Color these spinners to show the fractions given in each
item.

Red

Red

Blue

Blue

Yellow

Yellow
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5. Make a bar graph to show the results of this
experiment.

Bar Graphs
Here are the results of a coin toss experiment.

10
9

Coin Toss Experiment

8
7
1. How many of the coins landed ‘Heads’? _____
2. How many coins in all were tossed? _________
3. Write the fraction that tells how many heads in all.
_______
4. Which symbol, <, >, or = can be used to compare the
number of heads to tails?

Heads

6
5
4
3
2
1
Heads

Tails

Tails
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Circle Graphs
Here are the results of a coin toss experiment.

5. Make a circle graph to show the results of this
experiment. Color sections of this graph. Use red for
heads and yellow for tails.

Coin Toss Experiment

1. How many of the coins landed ‘Heads’? _____
2. How many coins in all were tossed? ________
3. Write the fraction that tells how many heads in all.
_______
4. Which symbol, <, >, or = can be used to compare
the number of heads to tails?

Heads

Tails

Heads
Tails
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Dice Addition
Write an addition problem for each example. Find the
sum.
Example:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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Show all the possible combinations when rolling a pair of
dice by completing this table.

Count the number of times each
number occurs in the table:
1. How many outcomes are
possible?______
2. How many ways can a 10
occur? _______
3. Which number is the most likely?
_______
4. Is rolling a 5 more likely than
rolling an 11? _______
5. Which two numbers are the least
likely to occur? _________
6. How many ways can rolling
doubles occur? ________

2
3
4
5
6
7
8
9
10
11
12
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Section 4

Level 3

Activities

Exploring Probability
Exploring Probability uses the Coin Toss Experiment to
introduce a definition of probability as the number of
favorable outcomes over the number of possible
outcomes. This activity is set up as a two player game
so students should be grouped in pairs and work
together to complete the exercise.

Spinner Probability
1. Exploring Probability

4. Dice Multiplication

In this activity we continue developing an understanding
of probability as the number of favorable outcomes over
the number of possible outcomes. The activity uses a
spinner with six sections.

5. What Are the Chances?

Fair Games

2. Spinner Probability
3. Fair Games

6. Check Your Understanding of Probability
7. Combinations
8. Gumball Machine Experiments

An activity or game is fair when everyone has an equal
chance to win. In this exercise students analyze a
situation to decide if a game is fair or not.

9. Exploring Probability with Spinners
10.What is Probability?
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Dice Multiplication

Gumball Machine Experiments

This activity provides practice with multiplication using
dice to generated the numbers for the exercise.

Probability is the chance that a given event will occur. In
this exercise we compare the difference between
experiments with and without replacement.

What Are the Chances?
This activity uses the Gumball Machine Experiment to
further develop an understanding of probability as the
number of favorable outcomes over possible outcomes.

Check Your Understanding of
Probability
Probability is the chance that some event will happen.
In this activity students study a set of cards to determine
the likelihood that a specific card will be drawn.

Exploring Probability with Spinners
By examining spinners with 4 sections, students
determine the likelihood that a particular color will be
selected.

What is the Probability?
In this activity we use spinners with 8 sections. Some
spinners have more than one section that is the same
color.

Combinations
This activity helps students understand how to analyze
combinations.
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Exploring Probability
Probability is the chance that something will happen.
For example, when you toss a coin there is an equal
chance that it will land on either heads or tails.

Open the Outcomes Table by tapping the icon. Tap the
percent to change the display to show the sum for each
row.

In the example shown above the player who chose tails
won the first round. Continue toss coins for ten trials.
The player with the highest score wins the game.

Play this game with a partner. Use the coin toss
simulation. Choose either heads or tails. Use the control
panel to toss 10 coins.
The chances are 1 out of 2 that the coin
will land on heads. The chances are 1
out of 2 that the coin will land on tails.
Toss the first set of coin by tapping the
power switch.

Here for example, the player
who chose heads won the
game with a score of 49.
Tap the bar graph icon to
compare the scores.
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5. What is the probability it will stop on a consonant?
__________

Spinner Probability
The chance that an event
will occur is its
probability. This
spinner is divided
into 6 equal parts.
The probability that
the spinner will stop
on the letter A is 1
out of 6.

E
D

1. What is the probability
that the spinner will stop on
the letter C? __________

F

A
B

C

This spinner is divided
into 10 equal sections.
Each section has
one shape. The
shapes are different
colors. Study the
spinner then answer
these questions.

6. What is the probability of
spinning a red square? __________

2. What is the probability it will stop on D or E?
__________

7. What is the probability of spinning a yellow shape?
__________

3. What is the probability it will stop on A, B or C?
__________

8. What is the probability of spinning a square?
__________

4. What is the probability it will stop on a vowel?
__________

9. What is the probability the spinner will stop on yellow
triangle? __________
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Spinner Probability
An activity or game is
fair when everyone
has an equal chance
to win. These
players are going to
play a game with
this spinner.
Alice Betty Cathy &
Dave

8

1

7

2

6

3
5 4

Rules:
Alice wins if the spinner stops on an even number
Betty wins if the spinner stops on an odd number.
Cathy wins if the spinner stops on a number greater
than 4.
Dave wins if the spinner stops on a number less
than 5.

Write in the table
the names of the
players who would
win if the number
shown is spun.

1
2
3
4
5
6
7
8

Is this game fair? Explain your answer.

(There can be more than one winner each spin.)
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Dice Multiplication
Write a multiplication fact for each set of dice. Find the
product.

3 × 4 = 12
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What Are the Chances?

Use this set of gum balls to answer these questions:

Probability is the chance that some event will happen.

6. How many gum balls are in the set? _________
7. What is the probability of getting a red or blue gum
ball? _________
Use this set of gum balls to answer these questions:
1. How many gum balls are in the set? _________
2. What is the probability of drawing a blue gum ball?
_________
3. What is the probability of drawing a green gum ball?
_________
4. What is the probability of drawing a yellow gum ball?
_________

8. What is the probability of getting a yellow gum ball?
_________
9. Tell how many of each gum ball would need to be
added to the set so that all colors had the same
chance of being picked.
%

Green % _________

%

Red %

_________

%

Blue %

_________
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Check Your Understanding of
Probability

Use this set of cards to complete this paragraph:

Probability is the chance that some event will.

This set of __________ cards are marked with
__________ squares, __________ circles and
__________ triangles. If all the cards are shuffled and
one card is drawn from the deck, the probability of
getting a circle is __________. It is most likely that a
__________ will be drawn. The least likely card to be
drawn is a __________.
Complete this table to show
the probability of drawing each
card.

81

Combinations

Red Gloves

Making a list can help you solve a problem. This chart
shows the how many the colors of shirts, pants and
gloves that are in a closet.

Yellow Gloves
Blue Gloves

How many different outfits can be worn from this set of
clothes?
1.
2.
3.
4.
5.
6.
7.
8.

Red
Red
Red
Yellow
Yellow
Yellow
Blue
Blue

9. Blue

Shirt
Pants
Gloves
Shirt
Pants
Gloves
Shirt
Pants
Gloves

A sketch or diagram can help you solve a problem.
Study this diagram. It shows that starting with a red shirt
three possible outfits can be selected.

Red Shirt

Red Pants

Red Gloves

Yellow Pants

Yellow Gloves

Blue Pants

Blue Gloves
Red Gloves
Yellow Gloves
Blue Gloves

Make a sketch to answer these questions:
1. How many outfits are there in all for this set of
clothes? _________
2. Write a number sentence to show how many outfits in
all. ______________________________
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Gumball Machine Experiment

1. How many gum balls are in the machine? _____

Probability is the chance that a given event will occur.
There are 5 gum balls of each color in this gum ball
machine.

2. What is the probability of drawing a red gum ball?
_________
3. After the first gum ball is drawn, how many gum balls
are now in the machine? __________
4. If the first gum ball was not red, what is the probability
that the second gum ball will be red? _________
5. If twelve gum balls are drawn from the machine, how
many would you expect to be red? _________
Imagine that every time a gum ball is drawn from the
machine it magically gets replaced.
6. Starting with 5 of each of the 4 colors, what is the
probability that the first gum ball will be yellow?
_________
7. Now after the first gum ball is drawn, what is the
probability that the second gum ball will be red?
_________
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Exploring Probability with Spinners
The Probability Toolkit has 8 different spinners. Four of
the spinners have 4 sections.

Select one of the spinners with four
sections. Set the number of spins
to 10. Run the first trial. Record in
the table how many times each
color occurred.
Make a bar graph to show the
results of your experiment.

1

1

1

1

Complete this chart to show the probability of each color
for each spinner.

Color
Blue
Red
Green
Yellow

Spinner
1 2 3 4

10
9

Trial 1
Blue
Red
Green
Yellow

Spinner Experiment

8
7
6
5
4
3
2
1
Green

Blue

Red

Yellow
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%

What Is the Probability?
This spinner has 8 sections. The table shows the
probability of getting each color.
Red

4
8

or

1
2

Green

2
8

or

1
4

Yellow

2
8

or

1
4

%
%%
%
%
%

Red%%
Purple %
Yellow %
Green %

____
____
____
____

%

Red%%
Purple %
Yellow %
Green %
Orange%

____
____
____
____
____

%
%
%
%

Examine these
spinners. Tell the
probability of getting each
color.
%

Black %
% Green %
% Red %
% Orange%
% %

____
____
____
____

White % ____
Blue % ____
Yellow %____
Purple ____

%%
%
%

Red%%
____
Yellow % ____
Green % ____

%
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Section 5

Level 4

Dice Roll
Complete this addition chart to show the possible
combinations from rolling a pair of dice. Use the chart to
determine the probability for each possible outcome.

Graph Paper
Activities
1. Dice Roll Outcomes
2. Graph Paper
3. Odd and Even
4. Circle Graphs

Use Graph Paper to make a bar graph for dice roll
experiments.

Odd and Even
Study the probability of getting an odd or even number
when picking numbers at random from a specified set of
numbers.

Circle Graphs
Make a circle graph comparing the number of odd and
even numbers in a set by shading the appropriate
number of sections of a circle using a given set of
numbers.
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Dice Roll Outcomes
Complete this addition chart to show the possible
combinations from rolling a pair of dice.

How many times does each number
occur? Tell how many times each
possible outcome occurs by completing
this table.
Total number of
possible outcomes?

2
3
4
5

1. What is the probability of rolling a 7?

6
7

2. Which numbers are the least likely to
occur?

8

3. What is the probability of rolling an
even number?

9
10
11
12

4. What is the probability of rolling a
number less than 10?

5. This table shows the results of rolling the dice 100
times. Make a bar graph to show the results of this
experiment.
2

3

4

3

7

7

5

6

Trials
7
8

9

12 14 17 14 11

10

11

12

8

6

1
87
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Graph Paper

Odd and Even
Set the Random
Number Experiment
to generate only
two-digit numbers.
1. How many odd numbers are there between 10 and
99? ___________
2. How many even numbers are between 10 and 99?
__________
3. Use the Random Number Experiment to generate 10
random numbers between 10 and 99. Write the
numbers in the table and put a check mark to show if
the number is odd or even.
4. What are the chances of getting an odd number?
_________
5. What are the chances of getting an even number that
is greater than 90? __________

Random
Numbers

Odd

Even

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
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Circle Graphs
Make a circle graph for each set of numbers to compare
the number of odd numbers to even numbers.

22

22

98

68

34
57

38

16
40

54

34
88

34

52

92

25

63

63

63

40

22

37
12

34
19

44

55
53
82

52

77

37

91

52

74

16
29

74

18
25
90

Section 6

Level 5

Probability and a Class Field Trip
In this activity the class is planning a hypothetical field
trip. The trip involved different places and different
modes of transportation. The trip will be selected by
random drawing. The activity involves determining the
likelihood of different scenarios.

Activities
1. Probability and a Class Field Trip
2. Creative Writing
3. Prime Numbers and Composites

Creative Writing
As a way of stimulating creative writing, this activity
involves making a cube with different characters on each
of the faces. Students will roll the cube to get the main
character for a short story writing assignment.

Prime and Composite Numbers
In this activity students use a hundreds chart to mark
composite numbers and to reveal the primes. Based on
this information the students are asked to determine the
probability of getting a prime or composite number.
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Probability and a Class Field Trip
The class is planning to take a field trip and can choose
where to go.

The class will decide which field trip to take by writing
the choices on slips of paper and drawing a slip from a
hat. It is equally likely that the class will pick any one of
the the choices.

probability =

number of favorable outcomes
number of possible outcomes

1. What is the probability that the class will go to the
beach? ____________
2. What is the probability that the class will walk on the
trip? ____________
Place

Transportation

Art Museum

Bus

Natural History Museum

Bus

Tide Pools/Beach

Bus

Movie Theater

Walk

Park

Walk

Ice Cream Factory

Walk

Fire Station

Walk

3. What is the probability that the class will go to a
museum? ____________
4. Take a survey. Ask 10 friends where they would like
to go on a field trip. Make a table and graph to show
your results.
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The faces of the cube show six characters. You will roll
the cube to get the main character for a short story.

Creative Writing
Make a random character cube by cutting out this
pattern. Fold and paste to make a cube.

Friendly Firebreathing Dragon

Clumsy Robot

Timid Mouse King

Note: Duplicate this
page using card
stock for best results.

Detective Dog

After completing the
activities on the next
page, roll the character
cube and write a story
using the character
that comes up.

Curious Elf

Talkative Teddy Bear

Study the character cube. Answer these questions.
1. What is the probability of getting the curious elf as
the main character? _________
2. What is the probability of getting an animal as the
main character? ________
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Section 7

Level 6

Activities
1. Prime and Composite Numbers
2. Dependent and Independent Events
3. Graphing Project #1
4. Graphing Project #2
5. Graphing Project #3
6. Graphing Project #4
7. Probability Scale
8. What is the Probability?
9. Find the Probability

Prime and Composite Numbers
In this activity students investigate prime and composite
numbers using the Random Number Experiment.
Before running the experiment students mark a
hundreds chart to find the prime numbers between 1
and 100. Questions regarding the likelihood of getting
certain random numbers are asked as part of the
activity.

Dependent and Independent Events
In this activity students learn the different between
dependent and independent events. Independent
events are a series of events where one event does not
effect another event. With dependent events, one event
has an affect on another event.
Graphing Project #1
For this project the students use the Gumball Machine to
conduct an experiment. When the experiment is
complete students use the data from the experiment to
make a circle graph.
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Graphing Project #2

What is the Probability?

Students use a spinner for this project. They begin by
running the spinner experiment 10 times. They collect
data in a chart and then make a bar graph to show the
results.

In this activity several different experiments are
described and students are asked to calculate the
probability of various outcomes.

Graphing Project #3
In this project students run a coin tossing experiment
and use the data from the experiment to make a table.
The data from the table is used to make a bar graph
comparing the number of heads to tails.

Find the Probability
This activity uses a spinner with numbers and colors.
The students analyze the experiment and determine the
probability of certain events occurring.

Graphing Project #4
This experiment is designed to help student see that
when the size of n increases in an experiment, the data
usually moves closer to the theoretical probability.
Probability Scale
In this activity we use fractions along a scale from 0 to 1
to discuss the likelihood of an event occurring.
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Prime and Composite Numbers
For this activity you will use the Random Number
Experiment to find out about prime and composite
numbers between 0 and 99.
Follow these instructions to identify all the prime and
composite numbers between 0 and 99.
1. Start at 0. Count by 2’s. Circle 2 and then cross out
each number with an X.
2. Start at 0. Count by 3’s. Circle 3 and then cross out
each number with an X.
3. Start at 0. Count by 5’s. Circle 5 and then cross out
each number with an X.
4. Start at 0. Count by 7’s. Circle 7 and then cross out
each number with an X.
5. Circle all the numbers that have not been crossed out.
The circled numbers are prime numbers. Prime
numbers are not evenly divisible by any numbers
except 1 and themselves.

0 1 2 3 4 5 6 7 8 9
10 11 12 13 14 15 16 17 18 19
20
30
40
50
60
70

21
31
41
51
61
71

22
32
42
52
62
72

23
33
43
53
63
73

24
34
44
54
64
74

25
35
45
55
65
75

26
36
46
56
66
76

27
37
47
57
67
77

28
38
48
58
68
78

29
39
49
59
69
79

80 81 82 83 84 85 86 87 88 89
90 91 92 93 94 95 96 97 98 99
Complete this table to find out the probability of
randomly picking a prime number from the set of
numbers from 0 to 99.

How Many? Probability
Primes
Composites
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Dependent and Independent Events
dependent event - an event where the outcome of one
event has an effect on the probability of the outcome of
another event.
independent event - an event that is not affected by the
outcome of a previous event.

1. If the cards are shuffled and you pick a card at
random. What are the chances of drawing a star?
__________
2. If three cards have been drawn and are shown face
up, what is the probability that the next card will be a
circle? ___________

Think about this sequence of 9 coin tosses.

1. Is it more or less likely that the tenth outcome will be
tails? Explain your answer.

3. If one card has been drawn and is face up. What is
the probability that the next card will be a star?
________

Now lets consider a set of 5 cards.
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Graphing Project #1
Use the Gumball Machine for this project. Set the
control panel so that 1 red, 2 blue, 3 yellow and 4 green
gum balls are in the set.
P

1. Complete the table by writing the
probability of getting each color of
gum ball.
2. Set up the experiment so that there are 10 red, 5
yellow, 5 green and 5 blue gum balls in the machine.

P

4. Complete the table by writing the
probability of getting each color of
gum ball for this experiment.

5. Predict how many of each color you
think will be drawn. Run the experiment and compare
the actual number to your prediction.
sample prediction

actual

10
5
5
5
6. Make a bar graph and a circle graph to show the
results of your experiment.

3. Complete the table by writing how many of each color
gum ball you think will be selected if 10 gum balls are
drawn.
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Graphing Project #2
Use the Spinners Experiment for this project. Study this
spinner. Complete this table by writing
how many sections are each color.

2. Make a bar graph to show how many times each color
was selected in your experiment. Write a title for your
graph.
Title ____________________
10

Color

Sections

9

red

8

purple

7

green

1. In this experiment you will run the
spinner 12 times. Predict how many times each color
will be chosen. Write your prediction in the table.
Run the experiment and record the actual results.
Find the difference.
Color

Probability

Prediction

Actual

Difference

frequency

yellow

7
6
5
4
3
2
1

red
purple
yellow

red

purple yellow
colors

green

green
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Graphing Project #3
If you toss a set of 10 coins you would expect about 5
coins to land heads. What if you toss 20 coins? What
about 30 coins? Let’s conduct an experiment to
compare your predictions to actual results.
Use the control panel to
set the number of coins to
10. Note: Coins for
different countries can be
selected from the Settings Screen.

1. Compete this table. Use probability theory to predict
how many ‘heads’ and ‘tails’ will occur in each
experiment.
%

n = 25
Outcome

Here is an
example of a
possible
outcome. Six
coins came up
‘heads’ and four
came up ‘tails’.

Actual

Difference

Prediction

Actual

Difference

Heads
Tails

%

n = 50
Outcome

Flip the power switch to ‘ON’ to run the experiment.

Prediction

Heads
Tails

2. Run the experiment and record the actual results.
3. Compare the actual results to your prediction by
finding the difference.

100

101

Graph Paper

Make a bar graph to show the results of your
experiment.

Graphing Project #4
1

2

3

4

5

6

7

8

9

10

Title ________________

∑

100

Heads
Tails

90

For this experiment you will toss 10 coins ten times.
Record the results in this table.
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In this table right the cumulative total after each trial. For
example, if the results for heads were 5, 4, 6, 3, the
cumulative totals would be 5, 9, 15, 18.

70

1

2

3

4

5

6

7

8

9

10

frequency

70

60
50

∑

40

Heads

30

Tails

20

Based on probability theory, the predicted cumulative
totals for this experiment are shown in this table.

10

1

2

3

4

5

6

7

8

9

10

∑

Heads

5

10

15

20

25

30

35

40

45

50

50

Tails

5

10

15

20

25

30

35

40

45

50

50

heads

tails

Compare your results to the predicted results.
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Probability Scale
Probability, P(event), is number that describes the
relationship between the number of favorable outcomes
and the number of possible outcomes. The likelihood of
the event or outcome occurring can be described by a
number. A probability of zero means the outcome is
impossible. A probability of one means the outcome is
certain.
impossible

unlikely

possible

1
2

0

Imagine that this pattern was folded to
make a cube. If the cube is
rolled what is the probability of
getting each shape. Write the
probability in the table.
Shape
Triangle
Circle

P(A)

likely

P(triangle) =

favorable outcomes
possible outcomes

For example, let’s say that rolling a triangle is a
favorable event. The cube has 6 faces and 3 of the
faces are triangles.

3 = 1
6
2

certain

1

1. Which outcome is the most likely? ___________
2. Which outcome is the least likely? ___________
3. If you were to roll this cube 100 times, how many
circles would you expect? ___________
4. Draw a triangle, circle and square on the range below
to show the probability of each outcome.
impossible

0

unlikely

possible

1
2

likely

certain

1

Square
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2. Describe an experiment where the probability of
getting a particular outcome is 1 out of 4.

What is the Probability?
1. Complete this table by writing the possible outcomes
and the probability for each experiment.
Experiment

Possible Outcome

Toss a coin into the air.

Coin lands heads up.

Toss two coins in the air.

Both coins land heads up.

Spin a spinner with for
equal sections (red,
yellow, blue and green).

Spinner lands on green.

Roll a pair of dice.

Get an even number.

Pick a random card from a
set of 5 cards labelled
(A,P,P,L,E).

Draw a card with a vowel.

Spin a spinner with for
equal sections (red,
yellow, red and green).

Spinner land on red.

Toss two coins in the air.

One coin lands on heads and
the other lands on tails.

Pick a random card from a
set of 5 cards labelled
(A,P,P,L,E).

Draw a card with a
consonant.

Roll a pair of dice.

Get a prime number.

Probability

3. Describe an impossible outcome that involves rolling
a pair of dice.
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Find the Probability

1. Spinning an even number. _______

This spinner has 8 sections. Each section is numbered
from 1 to 8. The sections are color different colors. Tell
the probability of each outcome.

2. Spinning a number less than 5. _______
3. Spinning a blue section with an even number.
_______
4. Spinning a number divisible by 3. _______
5. Spinning a number greater than 3. _______
6. Spinning a multiple of 4. _______
7. Spinning a number greater than 3 and less than 2.
_______
8. Spinning a prime number. _______
9. Spinning number less than 8. _______
10.Spinning a number greater than 8. _______
11.Spinning a 5. _______
12.Spinning a number greater than 2 in a blue
section._______
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Section 8

Level 7

Pascal’s Triangle
This activity introduces the mathematical patterns found
in Pascal’s Triangle. It includes some biographical
information on Blaise Pascal (1623-1662).

Flip-A-Win
Activities
1. Pascal’s Triangle
2. Flip-A-Win
3. Flip-A-Win Game Board
4. Impossible and Certain Events

In this activity students play a game using a game
board, coin and marker to learn more about how the
Binomial Machine works.

Impossible and Certain Events
Any set of events that have the same chance of
happening are called equally likely events. In this
activity students analyze events to determine their
probability.
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Pascal’s Triangle

2. Add across to find the sum of each row.

A special triangular arrangement of numbers in which
each row starts and ends with 1 is known as Pascal’s
Triangle. Each of the other numbers in the rows of the
triangle is the sum of the numbers above it.

%

Row 1 ____________

%

Row 2 ____________

%

Row 3 ____________

%

Row 4 ____________

%

Row 5 ____________

%

Row 6 ____________

%

Row 7 ____________

1
1
1
1
1
1

2
3

4
5

1
1
3
6

10 10

1
4

3. Study the pattern above. Predict the sum of the 8th,
9th and 10th rows.

1
5

1

%

Row 8 ____________

%

Row 9 ____________

%

Row 10____________

1. Predict the next row of numbers in Pascal’s Triangle.
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Biographical
Sketch: Blaise
Pascal was a
French scientist,
philosopher, and
mathematician.
As a child he
was tutored by
his father, who
first avoided
teaching
mathematics to
Pascal for fear it
might overstrain his young mind. But Pascal was
curious about geometry and taught it to himself. He
proved to be a math prodigy, and at the age of 16
discovered one of the basic theorems of projective
geometry. At 18, he invented the first mechanical adding
machine.

from an attempt to deal mathematically with a problem
involving gambling. While working on this, Pascal
investigated and wrote extensively on an arrangement of
numbers that we now call Pascal’s triangle.
Pascal’s triangle is a triangular array of numbers that
dates back to ancient China. Over the centuries,
mathematicians have discovered in this triangle many
different number patterns related to situations in
arithmetic, algebra, geometry and other branches of
mathematics. It is frequently used to determine
probabilities and to solve problems involving
permutations and combinations.

Working with his friend Pierre de Fermat, Pascal
formulated the modern theory of probability and
combinatorial analysis. Their probability theory arose
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Flip-A-Win
Here is an exciting game that uses the same idea as the
Binomial Machine.
Number of Players: 2-5
Materials: copy of game board shown on next page, a
coin, and a small marker.
Instructions:
1. Place the markers at the top of the game board.
2. Each player picks a letter position at the bottom of the
game board. Write the players names on the score
next to the letter they picked. Each letter is worth a
different number of points as shown on the
scoreboard.
3. Flip the coin for each move. If the coin lands on
heads move the marker to the right and down, if the
coin lands on tails move the marker to the left and
down.

4. Continue flipping the coin and moving the marker until
the last row is reached.
5. If the player has claimed that letter, tally one point on
the scoreboard for the player.
6. Repeat the play 10 times.
7. Determine the final score by multiplying the number of
points by the point value. For example if a player
choosing the letter C scored 3 times, the total score
for the player would be 21.
8. The player with the most points at the end of the
game wins.
Using the Probability Toolkit
Repeat this game using the Binomial Machine. Set the
number of balls to 10. Flip the power switch to ‘ON’ to
begin.
Discussion question: Is this game fair? Explain your
reasoning.
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Flip-A-Win Game Board
Player

Start

Tally

Points

A

25

B

16

C

7

D

2

E

1

F

1

G

2

H

7

I

16

J

25

Score

Note: Print this page.
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Impossible and Certain Events
Any set of events that have the same chance of
happening are called equally likely events. For
example, if a spinner is divided into 4 equal sections and
each section is labeled with a choice, the four choices
have an equal probability of being selected.

must happen is a certain event. Consider each event
described below. Mark the scale to show the probability
of the event.
1. Flip a coin and have it land ‘heads’ up.

0
impossible

chocolate

strawberry

vanilla

coffee

chocolate

strawberry

vanilla

coffee

50-50
chance

1
certain

2. Pick an odd number between 1 and 10.

0
impossible

If the sections on the spinner are unequal, then some of
the choices are more likely than others. The probability
for each item needs to be considered individually. An
event or choice that could never happen has a zero
probability and is impossible. An event or choice that

1
2

1
2
50-50
chance

1
certain

3. Pick a school day that begins with ‘S’.

0
impossible

1
2
50-50
chance

1
certain
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Section 9

Level 8

Dependent Events
This activity uses a set of cards to introduce the concept
of dependent events. The probability of an event
occurring depends on previous events.

Independent Events - Spinners & Dice
Activities
1. Dependent Events
2. Independent Events - Spinners & Dice
3. Independent Events - Coins & Dice

In this activity student learn that two events are
independent if one event has no effect on the other
event. The activity uses spinners and dice for the
experiments.

Independent Events - Coins & Dice
In this activity student learn that two events are
independent if one event has no effect on the other
event. The activity uses coins and dice for the
experiments.
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Dependent Events

2. If we know the first two cards, what is the probability
of guessing the third card? __________

This set of 5 cards has a different picture on each card.

If the cards are shown facedown there is a 1 out 5
chance of guessing the first card.

3. If the first three cards are revealed, what is the
probability of guessing the fourth card? __________
4. If four cards have been revealed, what is the
probability of guessing the last card? __________
Guessing cards this way is an example of dependent
events. Knowing the results of previous events changes
the probability for the next event.

1. What is the chance of guessing the second card
once the first card is revealed? __________
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Independent Events - Spinners & Dice
Two events are independent if one event has no effect
on the other event. For example, these two spinners are
used to pick a letter and a number. Multiply the
probability of each independent event to find the
probability of both events occurring.

Find the probability of each set of independent events
described below. Show your calculations.
1. The probability of getting ‘D’ and an even number.

2. The probability of getting ‘B’ or ‘C’ and an odd
number.

A

B

1

2

3. The probability of not getting ‘A’ and not getting ‘3’.

D

C

4

3

Use a set of dice to determine the probability of these
events.
4. The probability of getting an even number on the first
roll and a 4 on the second roll.

What is the probability of spinning an A on the first
spinner and a 3 on the second
1
1
1
=
x
spinner? Each event has a
4
4
16
probability of 1 out of 4, so the
probability is 1 out of 16.

5. The probability of getting a number less than 6 on the
first roll and a number greater than 2 on the second
roll.
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Independent Events - Coins & Dice
Consider flipping a coin and rolling a pair of dice.
Multiply the probability of each independent event to find
the probability of both
events occurring.
For each
problem show
your work.

3. Find the probability of flipping tails and rolling an odd
number. _________
4. Find the probability of flipping heads and rolling a
prime number. _________
For these questions
use a spinner
and a jar of
gum balls.

5. Find the probability of spinning orange and getting a
blue gum ball. _________
1. Find the probability of flipping heads and rolling a
number less than 10. _________
2. Find the probability of flipping tails and rolling a
number less than 3. _________

6. Find the probability of spinning yellow and getting a
red gum ball. _________
7. Find the probability of spinning red and getting a red
gum ball. _________
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