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Brief description

Flipping a coin one hundred times might sound mundane but it always produces truly
astonishing r esul tyesur clagsoby dorrdctly aentifyo ring svio really flipped a coin
one hundred times at home, and who faked their results. Your perplexed s tudents will be
motivated to do some  basic maths and graph their results on the accompanying worksheet to

find out how you did it

Duration: 60 - 80 minutes
Year level: Upper primary (some maths abili  ty required)
Topics: Probability, scientific method, mathematical average, graphing

Preparation: 5 minutes

Extensions: Write a short story about how a series of fortunate and/or unfortunate

random events can have serious impacts on our attitudes and dai ly lives
Overview
Whole class Distribute the '100 Coin Flip ' homework task and discuss the (15 96 20 min)
activity.
Homework Students flip a coin. If the result is heads, they flip a coin 100
times and record results. If the result is tails, they imagi ne

flipping a coin 100 times and record their imaginary results.

Whole Class Check each studentds results an (30 040min)
correctly identifying whether the results are real or imaginary
(6fakedd) .

Explain how you did it (see teacher notes). Re  turn homework
sheets for further coin flips and analysis.

Small groups Students who ‘'faked' results pair up with a student who really (15 6 20 min)
flipped coins. Students then complete their worksheets and
graphs individually.

Whole Class Discuss the activity (30 06 40 min)
Students will be keen to astonish their family and friends with

this activity so it is worth discussing how best to do this.

Your students may be keen to ta
to see if the averages approach the predicted fr equencies. If
S0, use a spreadsheet (on the interactive whiteboard if

available) to calculate the class averages.
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Materials and equipment

These quantities are for 6 separate groups

Total Quantity Description
30 Student Worksheets
30 10 or 20 cent coins
Preparation

Photocopy sufficient quantity of student worksheets for whole class.

This lesson requires the calculation of averages of data sets containing ten results. It is

strongly recommended that you read the student worksheet c arefully before deciding whether

you will use this lesson to teach or reinforce a prior lesson on how to calculate averages.

Alternatively, you could calculate the averages of ten results on the whiteboard, or on an

interactive whiteboard for the students to copy onto their worksheets.

Objectives

Science skills

Students will: .

Science concepts

Positive attitudes

Students will °

ABC
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Follow worksheet instructions to generate a series of one hundred coin

flip results (Activity 1)

Tally up clusters of consecutive heads or tails (Activity 2)

Calculate ave rage frequency of clusters from ten sets of one hundred coin
flips (Activity 3)

Graph the observed average frequency of clusters from ten sets of one

hundred coin flips (Activity 4)

Sufficiently large numbers of independent, random  events can contain
surprising clusters
The frequency of clusters in a series with known probabilities can be

calculated using mathematical rules

Develop an appreciation for statistics
Recognise the impact of samp le size on the reliability of statistics

Work cooperativ ely with partners/group members when sharing results
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®  Procedure
N

Day 1
Distribute and discuss Homework Activity (5 0 10 min)

e Distribute the worksheet = 'Homework Activity 1 ' and discuss.

e Demonstrate how students should flip their coin (toss a coin with your thumb so that it
spins during flight - catch the coin in your palm, place it on top of your other hand to
reveal the result)

e To speed up the process, students could ask a parent, guard ian or sibling to record the
results on their 'Homework Task ' worksheet

e Demonstrate how to generate the imaginary results by pretending to flip a coin (mime
the action, placing the pretend coin on top of your other hand to reveal the pretend
result)

e Emphasise that ‘imaginary ' data sets will be as important as the real results

e Itis worth admitting that you realise flipping a coin one hundred times is a fairly
mundane task. To motivate students to complete the task carefully, tell them that their
combined results will reveal astonishing facts about the science of chance and random

events in the next activity.

Day 2
Collect and discuss worksheets (15 820 min)

Identifying real and imaginary results is incredibly easy. See Teacher Notes (page 5) for s amples

of real and imaginary (fake) results. You will be able to tell the difference at a glance.

e Collect the Homework Activity worksheets

e Examine each studentds results and announce whe
ask the student if your a ssessmentis correct or epeat this for every st

e Your students will be astonished by the accuracy of your assessments!

e Ask if anyone knows how you were able to tell real and imaginary results apart

e Ask two students to transcribe a set of imaginary results onto the whiteboard o one
student calls out each result while the other places a tick in the heads or tails column

e Ask two other students to transcribe a set of real results onto the whiteboard

e Ask students if they can see any cl  ear difference between the two sets of results

e Discuss how you were able to identify the real and imaginary results (see Teacher Notes

Page 5)
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Procedure (continued)

Distribute and discuss remaining worksheet pages (30 0 45 min)

After distributing th e remaining pages of the worksheet, discuss and demonstrate how to
complete each activity. Alternatively, distribute one page of the worksheet at a time but be

prepared for early finishers.

e Discuss worksheet ‘'Activity 2 & Analysis ' and demonstrate how to tally up clusters using
the real results transcribed on the whiteboard

e Demonstrate how to calculate the results in the 'Check’ column. Be prepared for early
finishers 0 you may need to discuss the next step individually with these students.

e When the majority of the class has finished 'Activity 2 0 Analysis ', discuss 'Activity 3 0
Combine Results '. Each student will need to share their ch ecked results with nine others.

e Demonstrate how to calculate Average Frequencies. You should decide in adva nce
whether students may use calculators or a spreadsheet for this step. Alternatively, you
could calculate the frequencies for ten sets of results on the interactive whiteboard
using a spreadsheet 0 students can then transcribe and use these results.

e Discuss the graph and demonstrate how to plot the observed results (ie next to

predicted results on the graph).

Class discussion (10 & 15 min)

When all the students have finished plotting their results on the graph, lead a discussion about

the observed o utcomes.

e Were they surprised how often long series of consecutive heads or tails appeared?

e Could these r esults teach us anything about life in the real world?

e Can you think of situations when a series of unrelated or independent random events
mig ht make you feel lucky or unlucky?

e This discussion could lead into a creative writing task about the impact of chance events
on our daily lives and attitudes 0 a short story is provided as an example in the student

worksheet

e Your students will be ke en to repeat the experiment and astonish their own test group
of people & they can easily do this by asking several family members to perform Activity

1 while they are at school
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Teacherds not es

Spot the difference!

Spotting the difference between re  al and imaginary coin toss results is incredibly easy.
To get a sense of how astonished your students will be by your ability to do this, take

a close look at the two sets of results below. One of the sets is real, the other is faked

and these are very sim ilar to those your students will present to you for inspection, but
which is which? Can you see anything funny going on? Turn the page when you are

ready to find out how to determine the difference easily and quickly.

Real and Imaginary Results:

# H T # H T # H T # H T
1 9 51 9 1 9 51 9
2 9 52 9 2 9 ) 9
3 9 53 9 3 9 52 9
4 9 54 9 4 9 54 9
5 9 &g 9 5 9 55 9
A 9 ca 9 A 9 ca 9
7 9 57 9 7 9 57 9
2 9 &g 9 2 9 & 9
a 9 ca 9 a 9 ca 9
10 9 &0 9 10 9 a0 9
11 9 A1 9 11 9 /1 9
12 9 R2 9 12 9 [2w) 9
12 9 a2 9 12 9 a2 9
14 9 /A 9 14 9 /A 9
15 9 G5 9 15 9 a5 9
18 9 aG 9 1a 9 GR 9
17 9 a7 9 17 9 A7 9
18 9 ag 9 18 9 I 9
10 9 [Xe] 9 10 9 [2{e] 9
20 9 70 9 20 9 70 9
21 9 71 9 21 9 71 9
22 9 72 9 22 9 72 9
22 9 72 9 22 9 72 9
24 9 74 9 24 9 74 9
28 9 75 9 28 9 75 9
26 9 76 9 o8 9 76 9
27 9 77 9 27 9 77 9
28 9 78 9 o8 9 78 9
2q 9 7a 9 29 9 70 9
20 9 an 9 2n 9 an 9
21 9 21 9 21 9 21 9
20 9 22 9 22 9 22 9
23 9 23 9 23 9 23 9
24 9 a4 9 24 9 a4 9
25 9 an 9 25 9 a5 9
2a 9 24 9 2a 9 2a 9
27 9 a7 9 27 9 a7 9
2g 9 ag 9 2g 9 ag 9
20 9 2a 9 2q 9 2a 9
40 9 an 9 40 9 an 9
41 9 a1 9 41 9 a1 9
42 9 Q2 9 42 9 a2 9
42 9 03 9 42 9 a3 9
44 9 aa 9 44 9 aa 9
45 9 o5 9 45 9 as 9
48 9 ag 9 48 9 aa 9
47 9 az 9 47 9 a7 9
49 9 ag 9 42 9 ag 9
AQ 9 [e]e] 9 AQ 9 Q9 9
50 9 100 9 ) 9 100 9
Can you spot the difference here?
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