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Teacher guide • preparation and lessons 1–2

Purpose 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 the two possible results. 

Contrast a prediction with an observed record. Partners explain one example aloud; collect a 

response from each learner.

Lesson 2 • predict carefully

Use cards 4–6 and guided practice. Model “H is possible” without promising a count. Learners repair 

the 10-and-10 claim, then try a changed example. Check that each learner separates possibility 

from certainty.

Record honestly

The teaching runs A (12 H, 8 T) and B (9 H, 11 T) are fictional. Real class runs vary. Keep every actual 

observation and check each 20-toss total.PREVIEW



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 runs. Accept an oral response or 

scribe when writing is not the target. Use the marking page and rubric to record actual evidence and 

one targeted next step.

Access and extension

Support: begin with 10 tosses and adult recording, then repeat. Core: two complete 20-toss records. 

Extension: explain why changing equipment, procedure or count weakens a same-conditions 

comparison.

Marking boundary

The observed counts may differ. Each run must total 20 and contain H/T only. Fair does not 

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

alternative explanations.
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Our aim and first thoughts

We will name H and T, record two fair 20-toss runs, and explain why their 

counts may differ.

What can one toss show?

Must a fair coin give exactly 10 H and 10 T in 20 tosses?
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Words for this investigation

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

Repeat: use the same procedure again. Tally: record each result.

Variation: a difference in observed counts. Replacement matters for draws 

from a bag, not for a coin.
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A fair 20-toss procedure

Use one coin and the same toss and recording rules.

Toss 20 times in each run. After every toss, record the H or T that actually 

appeared.

Keep every result, even when the totals surprise you.
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Fictional Run A

Run A recorded 12 H and 8 T. The total is 20.

The possible outcomes were H and T. Each toss was one trial.

This record shows what happened in one teaching example. It does not 

predict the next run.
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A prediction is not a promise

Heads is possible on the next toss. Tails is possible too.

A fair coin does not promise 10 H and 10 T in 20 tosses.

A 10-toss run has a different trial count, so it is not a same-conditions 20-

toss repeat.
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Pause and reason

Fictional Run A: 12 H and 8 T.

How many trials were recorded? Name one possible outcome.

What cannot be known exactly before the next run?
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Check your reason

12 + 8 = 20 trials. H and T were the possible outcomes.

Before a new run, we cannot promise its exact observed H and T totals.
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Predict carefully

Before tossing, say what could happen: H is possible and T is possible.

Then test and record what actually happened.

Improve this claim: “Heads will appear exactly ten times.”
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One complete challenge turn
Read card 5: fictional A has 12 H; B has 9 H. Both runs total 20.

Answer with evidence: A has 3 more H because 12 minus 9 is 3.

Wrong reply: “That proves the coin favours heads.” Correct it: two short runs 

cannot prove a cause. Check the key, then take turns.
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Your turn to compare

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

Name one thing that stayed the same and one thing that changed.

Explain why different counts are possible under the same fair procedure.
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The 10-and-10 mistake

“A fair coin must give 10 H and 10 T in 20 tosses.”

That claim is too strong. Fair describes the procedure, not a guaranteed 

short-run tally.

The fictional records A and B are both possible 20-toss results.
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A fresh comparison

Fictional C: 14 H, 6 T. Fictional D: 10 H, 10 T.

Both total 20 and use the same stated coin procedure.

What stayed fixed? Which observed counts varied?
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Choose the right support

Support: begin with 10 tosses and an adult scribe, then repeat.

Core: complete two honest 20-toss records.

Extension: explain why changing the coin, rule or trial count weakens a 

same-conditions comparison.
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Independent assessment

Name both possible outcomes. Toss and record 20 results, then repeat with 

the same procedure.

Compare your actual records. Explain whether fair repeated runs can 

differ.

Record what happened; do not adjust a result to make the runs match.
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Check your own evidence

Point to one recorded trial. Recount each run to 20.

Name a specific similarity and difference between your two records.

Choose one next step if a record or explanation needs repair.
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What this unit shows

The possible outcomes remain H and T.

The coin, rule and number of trials can stay fixed.

The observed H and T counts may vary between repeated short runs.
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Well Done!
Record what happens and compare the 

evidence.
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Question 1

Must a fair coin give 10 H and 10 T in 20 tosses?
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Answer 1

No. Fair does not guarantee equal observed counts in a short run.
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Question 2

Fictional A: 12 H, 8 T. Fictional B: 9 H, 11 T. What stayed the same?
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Answer 2

H and T were possible, and both used the same coin, procedure and 20-

trial count.
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Question 3

What varied between fictional Runs A and B?
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Answer 3

Observed counts varied. A had 12 H; B had 9 H. Both still totalled 20.
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Question 4

Fictional C: 14 H, 6 T. How many trials? How many more H than T?
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Answer 4

20 trials. There were 8 more H than T because 14 minus 6 is 8.
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Question 5

C uses 20 tosses; E uses 10. Is E a same-trial-count repeat?
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Answer 5

No. The trial count changed from 20 to 10.
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Question 6

“The coin preferred heads because A had 12 heads.” Repair the claim.
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Answer 6

One short run cannot show a coin’s preference. Record another fair run 

without inventing a cause.
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Question 7

How can you compare B with A using evidence?
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Answer 7

Both total 20. B has 9 H and A has 12 H, so B has three fewer H.
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Question 8

Fictional C: 14 H, 6 T. Fictional D: 10 H, 10 T. Give one similarity and 

difference.
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Answer 8

Both have 20 trials. Their observed H counts differ by four.
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Question 9
In a fictional example, teams use the same coin and 20-toss rule. One gets 11 H/9 T; 

the other 7 H/13 T. What may differ?
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Answer 9

The observed totals may differ even under the same fair conditions.
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Question 10

What numerical evidence supports your answer to the previous question?
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Answer 10

Each run totals 20. Their H counts are 11 and 7, a difference of four.
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Question 11

“Different counts prove one team cheated.” Is that justified?
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Answer 11

No. Different short-run counts alone do not prove a changed procedure or 

cheating.
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Question 12

What should you do after one fair 20-toss run to study variation?
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Answer 12

Repeat the same 20-toss procedure, record every result, then compare the 

two honest records.
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Well Done!
Fair runs can give different short-run 

totals.
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