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Teacher guide - preparation and lessons |-2

RBurpose and equipment

Learners name H/T outcomes, record repeated fair coin experiments and compare observed counts.
Prepare a fair coin and tray per pair, pencils, and the recording pages. Use only pretend data for
modelling.

Entry check

Ask every learner to name a possible outcome and show one tally mark. Note insecure counting or
possible-event language. Teach that prerequisite briefly; do not restart the unit.

Lesson 1 - outcome and trial

Use the display and model cards 1-3. One toss is one trial, and H/T are woWossible results.
Contrast a prediction with an observed record. Partners explain oxg.exa d; collect a
response from each learner.

Lesson 2 - predict carefully

e” without promising a count. Learners repair
k that each learner separates possibility

Use cards 4-6 and guided practice. Mo His
the 10-and-10 claim, then try a cha de ple.
from certainty.

Record hone

The teaching runs A H, 8 T) and B (9 H, 11 T) are fictional. Real class runs vary. Keep every actual
observation and check ®ich 20-toss total.



Teacher guide - lessons 3-5 and assessment

Lesson 3 - conduct and tally

Model one full challenge turn and correct one wrong response. Learners record every H/T result,
complete the core practice, then use the challenge cards. Observe reasoning as well as turn-taking.

Lesson 4 - repeat and compare

Keep the coin, rule and 20-trial count unchanged. Use the transfer worksheet and variation
rehearsal. Give specific feedback on the evidence used, then ask for a fresh comparison.

Lesson 5 - explain variation

Learners complete the assessment independently using two honest run cel@ an oral response or
scribe when writing is not the target. Use the marking page and ruggic toge ctual evidence and
one targeted next step. @

Access and extension

Support: begin with 10 tosses and adul hd repeat. Core: two complete 20-toss records.
Extension: explain why changing eq roce or count weakens a same-conditions

comparison.
Marking bou @ E
The observed counts W&y differ. Each run must total 20 and contain H/T only. Fair does not

guarantee equal short-Win totals. Do not infer a cause from a small difference. Accept accurate
alternative explanations.




Same Coin, Different Results

One fair coin. Two possible outcomes: H or T.

One toss is one trial.
Record every result.

f Run A (fictional): 12 H, 8 T. Total: 20. \
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" RunB (i 9H, 11T. Total: 20.

EHEN SECHEE NI
PODROODDOD

Same conditions can give 10tssess

a different

different short-run totals. trial count.




Coin outcomes and trials — Cards 1-3

Possible outcomes Q

A coin toss can show
HorT.
Name both before you toss.

What are the two outcomes?

ShoW one trial.

e Guess or record?

Before tossing: I think H might appear.
After tossing: I saw H, so I record H.

l Which statement is evidence? l




PosS|bIe, not promised

H is possible on the next toss.
T is possible too.

Can you promise H?

\_ )

o R P P e T P Y P A Y 5B Y O A ST =
Fictional
QT nd 8T.
/ otal 20 trials.
e appeared more often?

)

L AT, R R B B YE W A S e P ST A W A .

Careful claim

v H _~ )\ A fair coin does not have to
& ' give 10 Hand 10 T in 20 tosses.

Improve: It must be 10 and 10.




Record honestly — Cards 7-9

0 Fictional Run B
9 Hand 11 T. Total 20 trials.

Check the total.

: 9 Same trial count? Run A |

20 tosses

Run A has 20 tosses.

New run
| A new run has 10 tosses. 10 tosses
| .
[ [ \ }
[ Is the trial count the same? Explain. | |
W,

S




Compare repeated runs — Cards 10-12

EZE0) Compare A and B
A: 12H, 8T.
B:9H, 11 T.
Each total is 20.
What changed?
Same conditi @&

Same coin, same tossin N
20 trials each.

The observe? n differ. \\
tayed fixed?

ESIZEPN Evidence,notastory

Different counts alone do not
prove that the coin changed.




Name: Date:

Guided practice: outcomes and trials

A coin can land in different ways. Answer the questions below.

T = tails

1. Name both possible outcomes of one coin toss.

2. One toss is one trial.
How many trials are twﬁ \%

3. Fiction@ Aa. 2Hand 8T.

Add to cfRck the total.

4. Complete the careful claim:
Possible does not mean




Name: ANSWERS Date:

Guided practice: outcomes and trials

A coin can land in different ways. Answer the questions below.

H = heads
T = tails

1. Name both possible outcomes of one coin toss.

H and T (heads and tails).

2. One tossis one trial. @
How many trials are twenty \@

20 trials. d

3. Fiction ANL2 Hand 8.
Add to cgck the total.

12 + 8 = 20 tosses.

4. Complete the careful claim:
Possible does not mean

guaranteed




Name:

Core practice: read, decide, explain

1.

Fictional Run B: 9 H and 11 T. How many tosses?

Run A has 12 H; Run B has 9 H. How many fewer H in B?

Before a toss, what outcomes are possible?

Is a 10-toss run the sam s a 20-toss run? Why?

A learner changes one recorded T to H. Is the record honest? Why?

Must a fair coin give 10 Hand 10 T in 20 tosses? Explain.




Name: ANSWERS

Core practice: read, decide, explain

1. Fictional Run B: 9 H and 11 T. How many tosses?

20 tosses (9 + 11).

2. RunAhas 12 H; Run B has 9 H. How many fewer H in B?

3 fewer H.

3. Before atoss, what outcomes are possible?

HandT.

4. Isal0-toss runthe sam s a 20-toss run? Why?

No; 10 and

5. Alearner changes one recorded T to H. Is the record honest? Why?

No; record each result honestly.

6. Must a fair coin give 10 Hand 10 T in 20 tosses? Explain.

No; fair does not guarantee 10/10 in a short run.




Name:

Transfer practice: compare new runs

FICTIONAL:

RunC: 14 H, 6 T. Total 20.
Run D: 10 H, 10 T. Total 20.

1. Write one thing that stayed the same and one thing that changed.

2. A classmate says Run C pr
not justified.

in favours H. Explain why this is

3. What would you record in a new real class run so you could compare it
honestly?




Name: AN SWERS

Transfer practice: compare new runs

-

~
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FICTIONAL: N X
Run C: 14 H, 6 T. Total 20.
Run D: 10 H, 10 T. Total 20.

1. Write one thing that stayed the same and one thing that changed.

Both runs had 20 trials; H changed from 14 to 10.

2. A classmate says Run C pr in favours H. Explain why this is

not justified.

No. One short
D had 10 H.

oes not prove the coin favours H;

3. What would you record in a new real class run so you could compare it
honestly?

Record every H or T across 20 tosses using the same coin and rule, then
compare.




Same-Conditions Challenge —
how to play

\

' Equipment

Rules
o Work with a partner.

e Say your answer an%’g i

0 Check the teac e

Choose one numbered card frO\.‘ parate challenge sheets.
ing to Bv e

corp for a supported explanation, not luck.

e Try six ? n sWap roles.

Model turn
Fictional teaching records a 3\
Record H T Total A has 3 more H than B;
A 12 8 20 different short-.run
counts are possible.
B 9 11 20 & )

\

' Remember

Use the same coin, toss rule and trial count for fair repeats.




Same-Conditions Challenge — Cards 1-6 & ¢ovivors

|
Cut out the cards. Solve each question. Use the same type of coin and the same conditions. Different results
———
o= iy . A A T A e S AP o S S PR N W oy
0 Name both possible : G What is one trial?

|
I
'
|
I
|
|
I
I
I
I
I
I
I
|
I
|
I
|
|
I
|
|
|
|
I
I

coin outcomes. |

W ®

Which outcome
appears more?
We Does a fair coin
e A has 12 H; . " promise 10 Hand
B has 9 H. : 10 T in 20 tosses?
How many moreH | _}
in A? 1

__________________________________________________________________________

Same coin. Same conditions. Different results are possible!

-



Same-Conditions Challenge — Cards 7-12

Cut apart the cards. Read each question. Think and discuss.

_________________________________________________________________________

Same coin, 20 tosses 0 Fictional C:14H,6 T. |
each. Can observed Fictional D: 10H,10T. |
counts differ? | What stayed fixed? |

FICTIONAL RECORDS

: RunC: 14H, 6T |
| RunD: 10H,10 T |
E (Fictional) i

Run A has 20 tosses.

A new run has 10. agecorded T to H.
Is trial count fixed? Q s that an honest

record?

Does this alone after one fair 20-toss run
prove a cause? to study variation? :

—
Why

might this

happen?

Run C has more H. What should you do

Same coin. Same conditions. Different results can happen!



The questions refer to a 20-toss coin experiment carried out under
the same conditions. Use the recorded results (fictional) to answer.

Same-Conditions Challenge —
teacher key

1 i and T 7 Yes; short-run counts
can vary.
T mes and

2 One toss. O0glal count; same

] prgcedure is stated.
3 20;12+8=20 O No; 20 and 10 differ.

. No; record what
4 Ti1Li5 ghwatek than . 10 actually occurred.
J

5 S 11 No; one short run does

not prove a cause.

No; fair does not
guarantee 10/10in a
short run.

—

Repeat the same 20-toss
procedure, tally every
result, compare.

12

All numerical records are fictional.

Accept equivalent evidence-based wording.



Name:

Rehearsal: what varied?

FICTIONAL TEACHING RECORDS

Run C: 14 H, 6 T. Total 20.
Run D: 10 H, 10 T. Total 20.

1. Both runs used the same fair coin and 20 tosses. Explain one thing
that stayed the same and one thing that varied$

2. A classmate says, ‘Run C proves the coin favours heads.’
Repair this claim using evidence and a limitation.




Name: ANSWERS

Rehearsal: what varied?

FICTIONAL TEACHING RECORDS

Run C: 14 H, 6 T. Total 20.
Run D: 10 H, 10 T. Total 20.

1. Both runs used the same fair coin and 20 tosses. Explain one thing
that stayed the same and one thing that varied.

2. A classmate says, ‘Run C proves the coin favours heads.
Repair this claim using evidence and a limitation.

No. C had 14 H in one short run, while D had 10 H.
Those records do not prove the coin favours H.




Name:

Rehearsal: apply the same method

FICTIONAL TEACHING RECORDS

Run E: 11 H, 9T. Total 20.
Run F: 7H, 13 T. Total 20.

1. Compare E and F. What stayed the same? What changed?
Use a number in your answer.

d\

&

2. A new run uses only 10 tosses. Explain why it is not the same
trial count, and describe one careful next step.




Name: ANSWERS

Rehearsal: apply the same method

FICTIONAL TEACHING RECORDS

RunE: 11 H, 9T. Total 20.
Run F: 7H, 13 T. Total 20.

1. Compare E and F. What stayed the same? What changed?
Use a number in your answer.

Both runs had 20 tosses. E had 11 H; F ha so H counts

&

2. A new run ugs only 10 tosses. Explain why it is not the same
trial count, and describe one careful next step.

10 is not 20. Repeat with 20 tosses under the same coin and
rule, recording each result.




Name:

Assessment: Same Coin, Different Results

Toss one fair coin 20 times. Record H or T after every toss. Repeat the same procedure

for another 20 tosses. Record what actually happens.

Possible outcomes: and

Run 1 — 20 tosses

1 2 3 4 5 6 7 8 910111 |21 13 (24|15 (|16 |17 | 48 | 19 | 20
Tally of H Tally of T Number of H Number of T Total
Run 2 — s
1 2 3 4 5 6 7 8 1 13 |14 |15 (16 | 17 | 18 | 19 | 20
Tally of H Number of H Number of T Total

1. What stayed the same, and what differed in your records?

2. Can fair repeated runs differ? Explain using your results.

You may explain aloud or use a scribe; your results must remain your own.




Name: ANSWE RS

Assessment: Same Coin, Different Results

Toss one fair coin 20 times. Record H or T after every toss. Repeat the same procedure
for another 20 tosses. Record what actually happens.

H T

Possible outcomes: and

Run 1 — 20 tosses

L1234 15|67 18(9 (2010|8211 |14 25|16 | 17 | &8 |19 || 20

Tally of H Tally of T Number of H Number of T Total

Actual results vary; H + T = 20.

Runz—ﬁ
il2131l4a|8 164 7|8 13 13 (14|15 (16 |17 |18 |19 | 20

Tally of H 1 Number of H Number of T Total

Actual results vary; H + T =

1. What stayed the same, and what differed in your records?
Same coin, H/T outcomes, rule and 20 trials; observed H/T counts may differ.

2. Can fair repeated runs differ? Explain using your results.

Yes. Fair repeated short runs can differ; cite the pupil’s two honest records.

You may explain aloud or use a scribe; your results must remain your own.




Learning evidence rubric

Needs teaching Developing with Target met
support independently
Concept / Inaccurate record Correct familiar Nam.es H/ i
: ; applies idea to
accuracy or claim model with prompt
fresh case

Application / Cannot complete Records with Completes honest
procedure two records yet step prompts repeated records
Reason / Guess or Uses detail yith xplains variation
evidence unsupported claim ' ith specific data
Transfer / Unclear or no Clear comparison
communication | transfer case insecure in fresh case

Evidence obse

Targeted next step
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Our aim and first it u
)
We will name H and T, record two fair 20, t8Rs r nol ex@alain why their
counts may differ.
What can one toss show

Must a fair coin give ex

?
y ond 10 T'in 20 tosses?

\




Outcome: a result, H or T. Trial: one toss.

orcm®ich result.

Repeat: use the same procedure again. Willy:

Variation: a difference in rved eplacement matters for drows

from a bag, not for a co




Use one coin and the same toss and recor

9

Toss 20 times in each run. After every to® re i or T that actually

appeared.

Keep every result, even \\@e totals surprise you.




This record shows what h ened

predict the next run.




Heads Is possible on the next toss. Tails |
A fair coin does not promise 10 H and 1

A 10-toss run has o differ rial C

toss repeat.




*l -, > K &

pause and regsoq \ N
Fictional Run A:12Hond 8 T. \”
N sFitcome.

ext run?

How many trials were recorded? Name

y be

€

What cannot be known
O |

— > — (D




sew®0 H and T totals.




O

Predict caref S \-

Before tossing, say what could happen: omol IS possible.

Then test and record what actually hapj@ene

Improve this claim: “Head X@ctly ten times.”

app




Wrong reply: “That proves the

cannot prove a cause. C

the

— QY4 C—

s

ru . al 20.

s h@ids.” Correct it: two short runs

turns.




PO‘ ‘ \
\
INgeriot changed.

Fictional A: 12 H, 8 T. Fictional B:9H, 11 T

Name one thing that stoyed the same ol on

Explain why different cc@ eWnder the same fair procedure.

—— '




4
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The 10- and IO

“A fair coin must give 10 Hand 10 T in 2Q t

That claim is too strong. Fair describes t not a guaranteed

or
short-run tally.

The fictional records A both possible 20-toss results.
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A fresh compagise “

Fictional C: 14 H, 6 T. Fictional D: 10 H, 10. ’
Both total 20 and use the same stoted c@n pregaed g
What stoyed fixed? Wh@

—— '

varied?




Support: begin with 10 tosses and an a

Core: complete two honest 20-toss recols.

Extension: explain why ch

same-conditions comp

SO

Ing th

en reneot.

ule or trial count weakens o




Name both possible outcomes. Toss and,ré@rd Y , 2Sults

the same procedure.

Compare your actual reco
differ.

Record what hs

en repeat with

wiRther fAir repeated runs con




> -, Q4 D

Check your own e 1NG “

to ‘

Point to one recorded trial. Recount eac

et two records.

Name a specific similarity and differenc 1

Choose one next step if o rd or tion needs repair.




The possible outcomes remain H and T.

)
The coin, rule and number of trials can sgy fix@g.

ou oy bWween repeated short runs.

The observed Hond T ¢




aigkippens and compare the
evigence.
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Question ) \\S__
Must a fair coin give 10 H and IQ 57




O

*l s, — QY4 T

Answer LN\
No. Fair does not guarantee equ\\n o shart run.

\“




*l s, K ——

Fictional A: 12 H, 8 T. Fictional B:9H, 11 T t ' 2d the some?

J
\ . @




*l s, — QY4 T

Answer 2N\
H and T were possible, and both used t e proc Jure and 20-
trial count. Q

\“




*. D, Y( C J

Question 3 N
What varied between fictional IQunsQ




O

*l s, — QY4 T

Answer SN\
Observed counts varied. A had Q H. Still taholled 20.

\“




*l s, K ——

®
Question \\N__
Fictional C:14 H, 6 T. How mang& o re H thon T7?

\“




O

*l s, — QY4 T

Answer 4N\
20 trials. There were 8 more H t“ 1us 6 1Se3.

\“




*l s, — QY4 T

Question SNNN
C uses 20 tosses; Euses 10.Is E Q CO p€0|t’7

\“




*l s, — QY4 T

Answer 5 “
No. The trial count changed me\

\“




h O = > ==

Question S N\N
“The coin preferred heads beQO\ Repaygthe claim.

—— '




*l s, — QY4 T

One short run cannot show o coin’s prefer&@ce. . ord angther fair run
without inventing a cause.

\“
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Question 7 N
How can you compare B with AQ




O

*l s, — QY4 T

Answer 7N\
Both total 20. B has 9 H and A hd o e?®e fowar 1.

\“




*l s, — QY4 T

Question S N\\N__
Fictional C: 14 H, 6 T. Fictional D: 10 H, 10. \@ve milar' J and
difference. Q

\“




*l s, — QY4 T

Answer SN\
Both have 20 trials. Their oloser four.

\“




O

*l s,
Question €

In a fictional example, teams use the same coi
the other 7 H/13 T. What may dffeq

\“

N\

na y 0SS rulegOne gets 11 H/9 T;




O

*l s, — QY4 T

oswer AN\
The observed totals may differ eve“ e Sair cagditions.

\“




O

dh O — K S

Question 5 ‘
What humerical evidence su Rt O\] ion?
pportsQ\ e prexious question”

\“




*l s, — QY4 T

Answer 0NN
Each run totals 20. Their H counq 7. erenc of four.

\“




*l s, — QY4 T

Question || \
“Different counts prove one tea tifieo

\“




*l -, > K &

Answer BN\
No. Different short-run counts alone do ro hanagd procedure or
cheating. Q

\“




O

*l s, — QY4 T

Question ZN\N
What should you do after one folg voygation?

\“




*l -, > K &

Answer B A\N
Repeat the same 20-toss proceolurQ Ve ) ult, tggn compare the

two honest records.

\“




o
give different short-run

Fairr COk
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