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Repeated Chance
Experiments
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Learning Goal

Predict, repeat, record, compare and explain

to investigate chance outcomes with evidence.
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Possible Outcomes

An outcome is something that can happen.

Coin: heads or tails

Die: 1, 2, 3, 4, 5 or 6

Spinner: one of its labelled sections
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Likelihood Is Not Certainty

impossible → unlikely → even chance → likely → certain

A likely outcome can still fail to happen.
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The Experiment Cycle

PREDICT → REPEAT → RECORD → COMPARE → EXPLAIN
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Why Repeat?

One trial is weak evidence.

Many fair trials reveal patterns — and natural variation.
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Keep It Fair

Use the same chance device and method.

Change only the question you are testing.

Record every trial.
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Independent Outcomes

Five heads do not make tails ‘due’.

A fair coin is still 1/2 heads and 1/2 tails.

Past tosses do not control the next toss.
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Dependent Outcomes

A first event can change what remains.

Without replacement, the next probabilities change.
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Compare Repeated Results

Fair groups can get different totals.

Compare counts, describe variation and look for relationships.
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Games Reveal Relationships

Does going first matter?

Does a strategy change results?

Repeat the games before deciding.
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Plan an Investigation

Ask a testable question.

Choose enough fair trials.

Record every result.

Use the evidence to answer.
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Well Done!
What will you repeat,
record and compare?
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Repeated Chance
Experiments Quiz
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Question 1
Why repeat a chance experiment?

A. Guarantee one result

B. Collect evidence about outcomes

C. Change the rules each time

D. Avoid recording
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Answer 1

B. Collect evidence about outcomes.

Repeated trials give us data to compare.
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Question 2

True or false?

After five heads, a fair coin is more likely to land tails next.
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Answer 2

False.

Each fair coin toss is independent.

The next toss is still 1/2 heads and 1/2 tails.
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Question 3

List every possible outcome

when rolling a standard six-sided die.
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Answer 3

1, 2, 3, 4, 5 and 6
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Question 4
Which event is dependent?

A. Tossing a fair coin twice

B. Rolling a fair die twice

C. Drawing a second counter without replacing the first

D. Spinning a fair spinner twice
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Answer 4

C. Drawing without replacement.

The first draw changes what remains.
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Question 5

Trial A: 12 heads, 8 tails

Trial B: 9 heads, 11 tails

State one similarity and one difference.
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Answer 5

Similarity: both trials used 20 flips and were close to even.

Difference: their exact totals varied.
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Question 6

True or false?

Different results from two fair repeated experiments

automatically prove the device is unfair.
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Answer 6

False.

Variation is expected in repeated chance experiments.
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Question 7
Which is the fairest test?

A. Change the spinner halfway

B. Use the same spinner and method for 40 spins; record every result

C. Stop when a favourite colour wins

D. Skip results that look unusual
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Answer 7

B. Keep the conditions consistent

and record every trial.
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Question 8

Why might a small number of trials

not match the expected pattern?
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Answer 8

Chance variation is stronger in small samples.

More fair trials provide better evidence.
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Question 9
First players won 16 of 20 games. What is the best conclusion?

A. The first player will always win

B. Going first may matter and should be tested again

C. The game is impossible to study

D. Only the last game counts
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Answer 9

B. The evidence suggests a relationship.

Another repeated set would strengthen the conclusion.
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Question 10

Name the five steps

in the investigation cycle.

PREVIEW



Answer 10

PREDICT → REPEAT → RECORD → COMPARE → EXPLAIN
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Quiz Complete!
Use evidence,
not guesses.
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Experiments
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Learning Focus

• Predict outcomes before collecting data.

• Conduct the same chance experiment many times.

• Record frequencies accurately.

• Compare experimental results with theoretical probability.

• Explain variation using sample size.
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Key Language

Chance experiment — an action with an uncertain result.

Event — an outcome or group of outcomes we are interested in.

Outcome — one possible result.

Trial — one repetition of the experiment.
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Expected and Observed

Theoretical probability predicts likelihood from the possible outcomes.

Experimental frequency counts what actually happens.

Relative frequency = frequency ÷ total number of trials.
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Predict Before You Test

1. List all possible outcomes.

2. Decide whether the outcomes are equally likely.

3. Write a probability or expected frequency.

4. Test the prediction with repeated trials.
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A Fair Coin

Possible outcomes: Heads and Tails.

P(Heads) = 1/2     P(Tails) = 1/2

In 20 tosses, 10 Heads is expected — but another total can occur.
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Relative Frequency

If Heads occurs 18 times in 30 tosses:

relative frequency of Heads = 18/30 = 3/5 = 0.6

It describes the observed result, not a guarantee for the next toss.
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Why Samples Vary

Two groups can repeat the same fair experiment and record different totals.

Random variation is expected.

A short streak is possible and does not prove the equipment is unfair.
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Sample Size Matters

Small samples can vary widely.

As the number of trials increases, relative frequencies usually become more stable and move 

closer to theoretical probabilities.

They do not need to match exactly.
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A Fair Six-Sided Die

Outcomes: 1, 2, 3, 4, 5, 6

Each outcome has probability 1/6.

An even number has probability 3/6 = 1/2.
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Unequal Outcomes

Imagine a die labelled A, A, A, B, C, D.

P(A) = 3/6 = 1/2

P(B) = P(C) = P(D) = 1/6

A should occur most often over many rolls.
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Fair or Biased?

A fair spinner gives equal-sized regions to outcomes meant to have equal chances.

A biased spinner gives some outcomes a greater chance.

Use design evidence and repeated results together.
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Playing Cards

A standard deck has 52 cards.

P(red) = 26/52 = 1/2

P(heart) = 13/52 = 1/4

P(ace) = 4/52 = 1/13

Replacement keeps these probabilities constant.PRE
VIE
W



Marbles With Replacement

Bag: 5 red, 3 blue, 2 yellow marbles.

P(red) = 1/2     P(blue) = 3/10     P(yellow) = 1/5

Replace and mix after every pull so each trial begins the same way.
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Without Replacement

When an item is not replaced, the bag or deck composition changes.

The probabilities for the next trial change too.

Trials are no longer made under identical conditions.
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Compare Results

Ask:

• Which outcome occurred most and least often?

• How close were relative frequencies to theoretical probabilities?

• What variation appeared between rounds or groups?

• Would more trials strengthen the estimate?
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Design a Fair Test

• State a prediction.

• Use the same equipment and method every trial.

• Complete a suitable number of trials.

• Record every result in a tally or table.

• Compare relative frequencies with expected probabilities.
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Review

PREDICT possible results.

REPEAT the chance experiment.

RECORD frequencies accurately.

COMPARE observed and expected results.

EXPLAIN variation and the effect of sample size.
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Well Done!
Now conduct your own repeated 

chance experiments.
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Repeated Chance 
Experiments Quiz
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Question 1 — True or False

A chance experiment can have known possible outcomes even though the next result is 

unknown.

TRUE or FALSE?

PRE
VIE
W



Answer 1

TRUE

We can list the possible outcomes, but we cannot know which one will occur next.
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Question 2 — Multiple Choice

What is the theoretical probability of rolling an even number on a fair six-sided die?

A. 1/6

B. 1/3

C. 1/2

D. 2/3

PRE
VIE
W



Answer 2

C. 1/2

The even outcomes are 2, 4 and 6, so the probability is 3/6 = 1/2.
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Question 3 — Short Answer

A coin lands Heads 18 times in 30 tosses.

What is the experimental relative frequency of Heads?
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Answer 3

18/30 = 3/5 = 0.6
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Question 4 — Multiple Choice

Which spinner is biased?

A. Four equal colour sections

B. Two equal halves

C. Eight equal numbered sections

D. Sections sized 1/2, 1/4, 1/8 and 1/8
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Answer 4

D

The sections are unequal, so the outcomes do not have equal chances.
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Question 5 — True or False

Ten Heads in a row is impossible when tossing a fair coin.

TRUE or FALSE?
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Answer 5

FALSE

A long streak is unlikely, but it is possible.
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Question 6 — Short Answer

Two groups use the same fair spinner for 30 trials and obtain different totals.

Why can this happen?
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Answer 6

Random variation occurs in repeated chance experiments, especially with smaller samples.
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Question 7 — Multiple Choice

What usually happens when trials increase from 20 to 200?

A. Variation becomes impossible

B. Relative frequencies become more stable

C. Every outcome occurs equally

D. Theoretical probability changes
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Answer 7

B. Relative frequencies become more stable.

A larger sample usually gives a better estimate of theoretical probability.
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Question 8 — Short Answer

What is the probability of drawing a red card from a standard 52-card deck?
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Answer 8

26/52 = 1/2
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Question 9 — True or False

Replacing a marble after every pull keeps the bag composition and probabilities constant.

TRUE or FALSE?
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Answer 9

TRUE

Each trial begins with the same set of possible outcomes.
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Question 10 — Multiple Choice

Which procedure is the fairest test of a die?

A. Roll until a 6 appears

B. Roll 100 times in the same way and record every result

C. Ignore results that roll off the table

D. Change dice halfway through
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Answer 10

B

Use one consistent method, many trials and a complete record of results.
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Well Done!
You have completed the quiz.
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