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Teacher Guide — overview

Purpose and evidence
Apply prime, composite and square properties to constraints and conjectures.

Success: find all valid solutions, justify a property, give a counterexample and simplify a 
product efficiently.

Prerequisites and entry
Retrieve factors, multiplication and square arrays. Ask for squares between 20 and 40 
and whether 2 is prime. Re-teach only the insecure prerequisite.

Equipment and preparation
Counters, tiles, hundred grids or arrays, pencils, R1 display, R2 cards, R3 sheets, R4 cut 
cards, R5 rehearsal, R6 assessment and R7 rubric.

Lesson 1 — translate a clue
Model R1: composite square strictly between 20 and 40 gives 25 and 36. Show why both 
fit, then add even to select 36. Partners explain two more R2 cards; collect one response 
per learner.

Lesson 2 — test candidates
List candidate squares first, then test each condition. Model a changed clue with R2. 
Pupils complete R3 guided page and explain why a rejected candidate fails.
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Teacher Guide — lessons 3–5

Lesson 3 — reject overgeneral claims
Model a complete R4 turn, including the incomplete answer 25 without 36. Use R3 core 
and R4. Observe whether pupils give a genuine counterexample with a reason.

Lesson 4 — multi-constraint transfer
Use R3 transfer and R5. Compare 49 and 64, then add an even clue. Regroup 16 × 25 as 
4 × (4 × 25) = 400. Give criterion-specific feedback.

Lesson 5 — independent evidence
Use R6 without an answer display. Pupils solve two fresh puzzles, disprove one claim 
and simplify 28 × 25. Apply R7 and record observed evidence plus one precise next step.

Access and differentiation
Support: pre-list candidates or use a part-filled table, without changing the target 
relation. Core: list and justify independently. Extension: author a checked unique puzzle 
or find a counterexample.

Assessment principle
Accept an accessible response mode and any mathematically valid alternative 
explanation. Require the result, a relevant property/reason and transfer to the fresh 
case.
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Teacher Key and feedback

Property Puzzle Partners — cards 1–6
1: 25,36. 2: 36. 3: 9. 4: 2. 5: 1. 6: 23,29.

A complete response names every solution and gives square, factor, parity or prime 
evidence.

Property Puzzle Partners — cards 7–12
7: 15. 8: 64. 9: 49. 10: 4,9,16. 11: 9 is an odd composite counterexample. 12: 
12×25=3×(4×25)=300.

Independent assessment sample key
A 64 = 8×8, even, in range. B 21=3×7, 84÷21=4, odd and in range. C 9=3×3 is odd square; 
accept any odd square. D 28×25=7×(4×25)=700.

Feedback and next step
If a pupil finds only one of 25 and 36, prompt a complete candidate list. If a pupil gives a 
claim label without evidence, ask for a factor, square product or counterexample.

Common cautions
1 is neither prime nor composite. 2 is prime. Square and composite categories overlap. 
Triangular numbers are outside this unit's required target.
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Number-Property
Problem Solvers
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Our learning goal

Use prime, composite and square properties to solve clues.

Find every valid solution and justify it.

Entry: Which squares lie between 20 and 40?

Entry: Is 2 prime, composite or neither? Why?
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Words we will use

Factor: a whole number that divides another exactly.

Prime: exactly two positive factors. Composite: more than two.

Square: a whole number multiplied by itself.

Counterexample: one valid case that disproves a claim.

Simplify: find an efficient equivalent calculation.
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Test every clue

Translate the clue into properties.

List all candidate numbers in the range.

Test each condition systematically.

Justify the complete solution set.
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Two valid solutions

Clue: composite square, 20 < n < 40.

25 = 5 × 5 and has factors 1, 5, 25.

36 = 6 × 6 and has more than two factors.

Both 25 and 36 fit; the clue is not unique.
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One extra condition

Add the clue EVEN.

36 is even; 25 is odd. So 36 is the unique solution.

Contrast: 23 is prime, but it is not a square.

A candidate must satisfy every clue, not just one.
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Your turn: list candidates

Find every square number with 40 < n < 70.

Show the product that makes each a square.

Pause and compare complete solution sets.
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Check and explain

49 = 7 × 7 and 64 = 8 × 8.

Both lie strictly between 40 and 70.

The solution set is {49, 64}.

An added even clue would leave only 64.
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Test candidates systematically

Use a candidate table: number | square? | prime/composite? | other clue?

For 25 and 36, test each property in turn.

Cross out a number only when a named condition fails.

Keep a reason beside every decision.
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A complete game turn

Card: composite square, 20 < n < 40.

Player privately lists 25 and 36.

Player says why both are square and composite.

Partner checks the teacher key; one complete justified answer earns a point.
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Independent challenge

Claim: Every prime number is odd.

Find a counterexample.

Explain both why it is prime and why it defeats the claim.
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Fix the misconception

2 is even AND prime: its only positive factors are 1 and 2.

1 is neither prime nor composite: it has one positive factor.

Squares and composites can overlap: 4, 9, 16, 25, 36...

Use a counterexample to reject an overgeneral claim.
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Transfer to a fresh case

Find the odd composite square with 40 < n < 70.

Check both 49 and 64, then test oddness.

Simplify 16 × 25 by grouping a factor of four with 25.
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Choose a route

Support: use pre-listed candidate squares and test each clue.

Core: list and test candidates independently.

Extension: write a new clue set and check if it is unique.

Give a counterexample to a false claim.

Everyone must justify the property relation.
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Show independent evidence

Solve two fresh property puzzles with reasons.

Give one counterexample to a claim.

Show an efficient equivalent calculation.

Use the assessment page independently; explain every condition.
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Reflect on your evidence

Where did you translate a clue accurately?

Did you find every solution, not just the first?

Which number fact made your calculation efficient?

Name one precise next step for your reasoning.
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What problem solvers do

Translate → list → test → justify.

A counterexample defeats an overgeneral claim.

Factors can simplify a product: 12 × 25 = 3 × (4 × 25) = 300.

Check the complete solution set.
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Well Done!
Test every clue.
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Number-Property
Problem Solvers Quiz
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Q1: Is the clue unique?

Does 'composite square, 20 < n < 40' identify only one number?

List every solution and give a reason.
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A1: Two solutions

No. 25 = 5 × 5 and 36 = 6 × 6.

Both are composite squares between 20 and 40.

The complete solution set is {25, 36}.
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Q2: Add one clue

Which extra clue makes 36 the unique answer: odd or even?

Explain how it changes the solution set.
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A2: Even

Add 'even'. 36 is even, while 25 is odd.

The new solution set is {36}.
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Q3: Calculate efficiently

Simplify 12 × 25 by using a useful factor group.

Show an equivalent calculation and explain the choice.
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A3: Make 100

12 × 25 = (3 × 4) × 25

= 3 × (4 × 25) = 3 × 100 = 300.

Grouping 4 × 25 makes 100.
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Q4: Odd square

Find the odd square with 20 < n < 40.

Show evidence for both properties.
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A4: 25

25 = 5 × 5, so it is a square.

25 is odd and satisfies 20 < 25 < 40.
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Q5: Change one condition

Now make the square in Q4 even, still 20 < n < 40.

What changes, and why?
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A5: 36

36 = 6 × 6 and is even.

25 fails the changed even condition.

The solution changes from 25 to 36.
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Q6: Correct a wrong claim

A learner says, '1 is prime.'

Identify the error and correct the classification.
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A6: Neither

1 has only one positive factor: 1.

A prime number must have exactly two.

So 1 is neither prime nor composite.
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Q7: Game challenge

Find the odd composite factor of 60 with 10 < n < 30.

Give factor and range evidence.
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A7: 15

15 = 3 × 5, so it is odd and composite.

60 ÷ 15 = 4 and 10 < 15 < 30.
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Q8: Compare cases

Compare 49 and 64.

Name one property they share and one property that differs.
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A8: Shared and different

Both are square and composite: 49 = 7 × 7, 64 = 8 × 8.

49 is odd; 64 is even.

A valid comparison names evidence for both.
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Q9: Fresh puzzle

Find the even square with 90 < n < 130.

List nearby candidate squares first.
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A9: 100

Nearby squares are 100 = 10 × 10 and 121 = 11 × 11.

Only 100 is even, so the solution is 100.
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Q10: Prove Q9

What observations prove the Q9 result is correct?

A guess or a label alone is not enough.
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A10: Give evidence

100 = 10 × 10, so it is square.

100 ÷ 2 = 50, so it is even.

90 < 100 < 130; 121 fails evenness.
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Q11: Reject a claim

A learner says, 'Every prime number is odd.'

Give a counterexample and explain the limitation.
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A11: Counterexample 2

2 is a prime number with factors 1 and 2.

It is even, so the claim is false.

All other prime numbers are odd, but 'every' fails at 2.
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Q12: New checked solution

Find the odd composite factor of 99 with 20 < n < 40.

Give enough evidence to check every condition.
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A12: 33

33 = 3 × 11, so it is odd and composite.

99 ÷ 33 = 3, so it is a factor of 99.

20 < 33 < 40; accept equivalent valid reasoning.
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Well Done!
Test every clue.
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