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Teacher Preparation - Lessons |
and 2

Focus and evidence

Students combine marked parts, apply vertically opposite equality
and straight-line sums, then check all four sectors around a point.
Evidence is a valid reason at every step and a corrected invalid claim.

Before the week

Provide rulers, pencils, paper half/full-turn models, R1 display, R2

cards, R3 practice, R4 game, R5 rehearsal and R6/R7 ogsessment tools.
A protractor can support exploration, but meqgur alone is not
the answer. @

Entry check
Without showing answats, eagners to combine 25° and 40° in o
split sector and fin coyfetes 65° to a straight angle. Record

whether not offull turns or arithmetic needs a short refresh.

Lesson 1 — Mark known relationships

Show R1 and the first R2 examples. Identify genuinely straight pairs of
rays and an opposite sector before calculating. Contrast touching
angles whose outside arms are not straight. Partners work two more
R2 cases; collect one visible or oral reason from each learner.

Lesson 2 — Choose the first deduction

Use R3 page 1. Think aloud: combine adjacent marked parts first, then

choose a second justified relationship. Ask how one changed
condition alters the next step. Check that every learner can naome the

reason for the first calculation. Sukindi
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Teacher Preparation - Lessons 3
and 4

Lesson 3 — Use a second relationship

Model one complete R4 turn: read a claim, mark givens, decide valid or
unjustified, explain or repair, then check the teacher key. Use R3 page
2 and the R4 cards. Observe the mathematical reason, not just turn-
taking or a correct number.

Lesson 4 — Check the full diagrom

Introduce a fresh rotated crossing from R5. Students Uge R3 page 3
aond R5 rehearsal. Ask them to compute whole PRt Rond
neighbours, then verify 360°. Give one preg#e co lontied to an

error and ask them to apply it to o \ .

Support route

Use a physical half rn el and a partly labelled crossing.
Prompt the | ark'the two straight lines, combine given
parts, then na he relationship. Reduce writing if it is not the target;
accept a clear or@il chain.

Core route

Learners solve all four sectors with an equation and reason for each,
then check the full turn without nearby worked answers.

Extension route

Learners evaluate an invalid inference or compare two valid deduction
orders. Do not introduce parallel-line rules unless the diagram
explicitly establishes them.
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Teacher Preparation - Lesson 5
and Next Steps

Lesson 5 — Independent evidence

Retrieve the success criteria without revealing the assessment answer.
Give R6 independently, with accessible response modes where needed.
Learners must produce o multi-step solution, a reason for every
deduction and a corrected invalid claim.

Mark with R7
Look for correct use of marked adjacent parts, verticoRy opposite
equality, straight-line sums and a 360° consisignc k. Record

actual learner evidence in the rubric. Accggfono correct sequence
of justified deductions. Do not judge Inggeffort or an
accepted dialect instead of the reasogin t.

Feedback and nex NOWt

If the first st e®re, revisit the marked parts and the diagram. If
o student kno 5° but guesses the neighbour, revisit straight-line
pairs. If arithmetR is secure but a claim is unexamined, ask which
geometric relationship actually justifies it. Move to a fresh rotated
case only after the learner can name the reason.

Answer and activity handling

Each practice/rehearsal/assessment answer page immediately follows
Its student page. R4 cards 1-12 and its teacher key provide repeatable
partner practice. Hide or fold the R4 key during play.

Success checklist

0 Mark givens and straight lines. o Combine parts. o Nome the next  sunai
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Mark the relationship first

When you know how the angles are related, you can reason step by step.
Look for parts, straight lines, vertically opposite angles and the full turn around a point.

Example 1
Ray OE splits angle AOB into 25° and 40°.

Reasoning chain

Combine the parts in angle AOB.
25° + 40° = 65°

The angle opposite AOB is equal
(vertically opposite angles).
Opposite = 65°

Each angle next to 65° is on a straight line
soitis 180° —@5° = 115°.

eck | tur?around point O.
+

C D
Q afigles around a point add to 360°.

Important: touching is not enough

Example 2
Ray OF splits the to d 48°.
E
A Whole angle at the top:
32° + 48° = 80°
32° [48° Opposite angle:
80°
@) Each straight-line
neighbour:
180° — 80° = 100°
C D

<

Two angles may touch at a point without
their outside arms forming a straight line.

115"+ 65° + 115° = 360° v/

So touching alone does not prove a 180° sum.

A B

60°
70°

o)

These two angles touch at O, but
60° + 70° = 130°, not 180°, because
the outside arms are not a straight line.

The key idea

Always identify the angle relationship first, then use it to build a clear reasoning chain.
Known relationships help you find missing angles with confidence.
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R2 e cards 1-3

o Intersecting lines with a split angle Worked example
| Step 1: Find the top angle.
25° + 40° = 65° The two angles make up
the top angle at O.

Step 2: Use vertically opposite angles.

The angle opposite the top angle is 65°.  Vertically opposite
angles are equal.

Step 3: Find each neighbour on a straight line.

Each angle next to 65° is 180°—65° = 115°.  Angles on a straight line
sum to 180°.

So, the four angles around O are 65°, 115°, 65° and 115°.

. il

a Intersecting lines with a given split angl Worked example

A E Step 1: Find the {gffangle.
18° + 57° = @6° The two angles make up

the top angle at O.
B p ang
S ind@he ofposite angle.
gle site the top angle is 75°. Vertically opposite

angles are equal.

: Find a neighbouring angle.

ach angle next to 75° is 180° — 75° = 105°. Angles on a straight line
sum to 180°.

So, the four angles around O are 75°, 105°, 75° and 105°. |

— — — — e
e Touching angles are not always a straight line Worked example
A Step 1: Identify the given angles.
B The two adjacent angles are 60° and 70°. ‘
Step 2: Consider what we can conclude.
v The angles touch at O, but the outside arms (OA and OC)
do not form a straight line.
o Step 3: Add the angles.
60° + 70° = 130°.
{ So, touching alone does not justify a total of 180°.
¢ These two angles add to 130°, not 180°.

S ——— e ———— L - = = e P,
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(-1 [l Vertically opposite angles (with asplitangle) ~ Reasoning chain

A B Work out the missing angle and explain.

The top angle is split into 36° and 29°.
q» So the whole top angle is 36° + 29° = 65°.
Angles opposite each other at a crossing are
equal (vertically opposite angles).
0 Therefore, the bottom angle is also 65°.
C D Bottom angle = 65°.

Card 5 Angles on a straight line (with a split angle) ; Reasoning chain

A Find t angle and explain.

Q' gle jg split into 32° and 48°.
P Q e top angle 1S32° 4+ 48° =80°.

e angle next to it on a straight line adds to 180°.
So the neighbouring angle is 180° — 80° = 100°.

Neighbouring angle = 100°.

(o:1(« N3 Which angle? (vertex notation) Reasoning chain

Look at the diagram and compare the angles.

£AOB has vertex O (the middle letter).
It is 32° + 48° = 80°.

£0AB has vertex A (the middle letter).
q Its value is not shown in this diagram.
48°

0 B The middle letter names the vertex.

——

_—N
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Card 7 ( Anglgégéoni;g chain: find all four angles

Two straight lines intersect at point O.
One of the angles is split into 41° and 24°
as shown. G The two given angles make the whole top angle.

i 41° + 24° = 65°

Work through the reasoning

0 Vertically opposite angles are equal, so the bottom

B
angle is also 65°.
o Angles on a straight line add to 180°, so each
115° neighbouring angle is 180° — 65° = 115°.
0 o Check the total around point O:
65° + 115° + 65° + 115° = 360°

C D
All four angles are 65°, 115°, 65° and 115°.

Card 8 1 Angle reasoning chain: make a deductio

Two straight lines intersect at point O.
One angle is split into 27° and 38° as shown.

Vertically opposite angles are equal,
so the bottom angle is also 65°.

First deduction: the top angle is 65°
(because the two parts combine).

Then the opposite angle is also 65°.

Card 9 Angle reasoning chain: evaluate a claim
Two straight lines intersect at point O. A pupil claims: “All four sectors are 65°.”
The top angle is 65°. Is this correct? Explain.
A B Reasoning
° The angle opposite the 65° angle is equal to it,
o so the bottom angle is 65°.
O Angles on a straight line add to 180°.
Each neighbour of 65° is 180° — 65° = 115°.
e Therefore the four angles are 65°, 115°, 65° and 115°.
C D The claim is not correct.
Only two opposite angles are 65° the other two are 115°.
R2 ¢ cards 7-9 Cut along the lines to make three cards

— LEARNING—



R2 ¢ cards 10-12

Split angle at a crossing

Two straight lines intersect at point O. Worked solution
One of the angles is split into 47° and 28° 1 Find the whole top angle.
as shown. 47° + 28° = 75° (angles that meet add)
Work out the sizes of the other three 2 Find the opposite angle.
angles, giving reasons. Opposite angles are equal, so the bottom angle
is 75°. (vertically opposite angles)

3 Find a neighbouring angle.
An angle on a straight line sums to 180°.
So the left angle is 180° — 75° = 105°.
4 Find the remaining angle.
0 It is vertically opposite to the left angle, so it is 105°.

Answer

The angles are 75° (top), 75° (bottom), 105° (left) and
105° (right).

Two touching angles

Angles ZCOA and ZAOB share vertex O

and side OA, as shown.

The two angles touch, but their outside arms
OC and OB are not a straight line.

Is it justified to say that the two angles adgto
180°? Explain your answer.

C

and share a side, OA, but their
d OB, are not opposite rays, so they

, it is not justified to say that x + y = 180°
st from the fact that the angles touch.

The sum would be 180° only if OC and OB were
opposite rays, making a straight line.

Answer
No. Touching angles do not have to add to 180° unless
their outside arms form a straight line.

Two ways to reason from a split angle

Two straight lines intersect at point O. Worked solution
One of the angles is split into 25° and 40 Method (a) Method (b)
as shown.
1 Find the whole top angle. 1 Find the whole top angle.

Use this information to find the other three

Angle Reasoning Chains

|

I I
| |
| |
| |
| |
| |
| |
| |
| . . 25° + 40° = 65° 25° + 40° = 65° !
| angles. Show two valid orders of reasoning, |
i and give a reason for each step. (angles that meet add) (angles that meet add) |
| 2 Find the opposite angle. 2 Find a neighbouring angle. |
: Itis 65°. 180° - 65° = 115° :
| (vertically opposite angles) (straight line) |
: 3 Find a neighbouring angle. 3 Find the opposite neighbour. :
: 180° — 65° = 115° Itis 115°. :
| (straight line) (vertically opposite angles) [
I O I
E Answer (a) Answer (b) :
: Angles are 65° (top), 65° (bottom),  Angles are 65° (top), 65° (bottom), :
| 115° (left) and 115° (right). 115° (left) and 115° (right). |
| |
| |
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Name:

Angle Reasoning Chains

Reason-per-step chain — guided
Use the diagram to complete the steps below. Give a reason at each step.

Year 6 Mathematics

25° 1 40°
0
1 Combine the marked parts.
Whole top angle = because
2 Find the angle vertic p&fite thgetop angle.
Opposite anglegs ause

Find either neighbour on a straight line.

Neighbour = because

Check all four sectors around O:

- - - = ;

this check works because

— LEARNING—



Name: ANSWERS Year 6 Mathematics
Angle Reasoning Chains

Reason-per-step chain — guided
Use the diagram to complete the steps below. Give a reason at each step.

25° | 40°

1 Combine the marked parts.
Whole top angle = __65°  because 25° +g#" areWgi§centparts of one angle,

2 Find the angle vertic p&fite thgetop angle.
Opposite anglegs ause vertically opposite angles are equal.

3 Find either neighbour on a straight line.
Neighbour = __115° because _180° — 65° on a straight line.

4 Check all four sectors around O:
2 = N «+ B i 11y = XU

this check works because angles around a point make a full turn.

.
)
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Name:

Angle Reasoning Chains
Reason-per-step chain — core practice

For every case, two straight lines cross at O and a ray splits one sector into the two given angles.

Use the named relationships, not appearance.

0O
1. 18° + 57°: whole sector and straight-line 2. 36° + 29°: wholefector and vertically
neighbour. opposite se
Equation:
Reason:

3. 32° + 48°: whol 4. 41° + 24°: opposite and neighbour.

Equation: Equation:
Reason: Reason:
5. 27° + 38°: all four sectors. 6. 47° + 28°: explain a 360° full-turn check.
Equation: Equation:
Reason: Reason:
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Name: ANSWERS

Angle Reasoning Chains
Reason-per-step chain — core practice

For every case, two straight lines cross at O and a ray splits one sector into the two given angles.
Use the named relationships, not appearance.

0
1. 18° + 57°: whole sector and straight-line 2. 36° + 29°: wholegector and vertically
neighbour. opposite se
Equation: 18° + 57° = 75° Equ 65°

75° + 105° = 180° OppoSite angle = 65°

Reason: Parts add to 75° (whole sector). arts add to 65° (whole sector).

Angles on a straight line add Vertically opposite angles are equal.

3. 32° + 48°: whole

4. 41° + 24°: opposite and neighbour.

Equation: 32° + 48 0° Equation: 41° + 24° = 65°
80° + 100°®180° 65° + 115° = 180°
Reason: Parts add to 80° (whole sector). Reason: Parts add to 65° (whole sector).
Angles on a straight line add to 180°. Vertically opposite angles are equal.

Angles on a straight line add to 180°.

S. 27° + 38°: all four sectors. 6. 47° + 28°: explain a 360° full-turn check.
Equation: 27° + 38° = 65° Equation: 47° + 28° =75°
Angles: 65°, 115°, 65°, 115° Neighbours = 105°, opposite = 75°
Reason: Parts add to 65° (whole sector). Reason: Parts add to 75° (whole sector).
Vertically opposite angles are equal. Angles on a straight line add to 180°.
Angles on a straight line add to 180°. 75° + 105° + 75° + 105° = 360° (full turn).
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Name:

Reason-per-step chain — transfer

Mark relationships before calculating. A rotated diagram does not change angle facts.

1. Case 1: 22° +43°

In the diagram, two straight lines AC and BD
cross at O. Ray OE lies between OA and OB,

splitting angle AOB into 22° and 43° as shown.

E
A B

22° /43°

Diagram not to scale.

2. Case 2:31° +44°

In the diagram, two straight lines AC and BD
cross at O. Ray OF lies between OB and OC,

splitting angle BOC into 31° and 44° as shown.

A B

Diagram not to scale.

3. Case 3:52° +23°

In the diagram, two straight lines AC and BD
cross at O. Ray OG lies between OD and OA,
splitting angle DOA into 52° and 23° as shown.

A B
G 23°

52°

Diagram not to scale.

First fact and reason:
Equation:

Reason:

Second relationship and reason:

Equation:

Reason:

Full-turn check:
Equation:

Reason:

Equ

Se relationship and reason:
quation:

Reason:

Full-turn check:
Equation:

Reason:

First fact and reason:
Equation:

Reason:

Second relationship and reason:
Equation:

Reason:

Full-turn check:
Equation:

Reason:
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Name: ANSWERS
Reason-per-step chain — transfer

Mark relationships before calculating. A rotated diagram does not change angle facts.

1. Case 1: 22° +43° First fact and reason:

In the diagram, two straight lines AC and BD Equation: _22° + 43° = 65°
cross at O. Ray OE lies between OA and OB,
splitting angle AOB into 22° and 43° as shown.

Reason: Angles add to give the whole angle (angle AOB).

E
A B Second relationship and reason:
22° /430 Equation: _Opposite angles are equal, so the angle opposite
Reason: 65° is 65°.
5 Vertically opposite angles are equal.
Full-turn check:
D C Equation: 65° + 115° + 65° + 115° = 360°
Diagram not to scale. Reason: Angles around a pof (full turn) sum to 360°.

2. Case 2: 31° +44°

In the diagram, two straight lines AC and BD
cross at O. Ray OF lies between OB and OC,
splitting angle BOC into 31° and 44° as shown.

A B

S relationship and reason:
uation: Opposite angles are equal, so the angle opposite

Reason: 75°is 75°.
Vertically opposite angles are equal.

Full-turn check:
Equation: 75° + 105° + 75° + 105° = 360°
Reason: Angles around a point (full turn) sum to 360°.

Diagram not to scale€”

3. Case 3:52° + 23° First fact and reason:

In the diagram, two straight lines AC and BD Equation: 52° + 23° = 75°
cross at O. Ray OG lies between OD and OA,
splitting angle DOA into 52° and 23° as shown.

Reason: Angles add to give the whole angle (angle DOA).

. 8 Second relationship and reason:
G 23° Equation: _Opposite angles are equal, so the angle opposite
. Reason: _75°is 75°.
o 0] Vertically opposite angles are equal.
Full-turn check:
L c Equation: 75° + 105° + 75° + 105° = 360°
Diagram not to scale. Reason: Angles around a point (full turn) sum to 360°.
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' Find the Unjustified Inference

Reason

> k, Read the claim. Decide if it is valid or unjustified. Justify
Explain your reasoning and, if needed, repair the claim. |mprove
Aim What You Need

Be the first player to reach 6 points
with at least 2 repaired claims.

How to Play

Draw a card.

Take the top card from the pile and read the given
information and the claim aloud.

Identify the angle relationship.

Decide which angle relationship is involved

(for example, straight line, full turn, or vertically
opposite).

Say valid or unjustified.
State whether the claim is valid or unjustified.

Explain or repair.

®© 00 O 0

After you have gi
key to see if yod

r se,

-

Worked Turn (n®$ diagram)

Give a mathematical reason for your dggl#fon.
If the claim is unjustified, repair it by§@atin
correct claim and give a reaso

Check the key.

the teacher

® Work in pairs

® 12 challenge cards (face down)

® A pencil

® Two score tracks (one for each player)

Scoring

@® You earn 1 point for a correct reason
(whether you accept or reject the claim).

@ If the claim is urstified and you give a correct

® Keeptrack

Thegdprst p to reach 6 points with at least
epaired claims wins.

esponse Stem

G

] .
) Y| | accept/reject because ...

Given: two straight lines cross; one sector is split into 25° and 40°.

Claim: its straight-line neighbour is 65°.

Your response:
Verdict: Unjustified.

Reason: Whole sector = 25° + 40° = 65°. Neighbour = 180° - 65° = 115°

because the two sectors form a straight line.

Repair: The straight-line neighbour is 115°.

Player 1 Score Track

1 2 3 4 5 6

Repaired claims (must be at least 2):

o

Player 2 Score Track

1 2 3 A 5 6

Repaired claims (must be at least 2):

Look closely. Think logically. Justify your answer!
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Find the Unjustified Inference — cards 1-6

Each card shows some given information about two straight lines crossing.
Decide whether the claim is valid or unjustified. Explain or repair.

__________________________________ 1

(2

Given: Claim: Given: Claim:
Two straight lines The opposite Two straight lines A straight-line
cross. One of the sector is 65°. cross. One of the neighbour is 65°.

angles is split into angles is split into

25° and 40°. 25° and 40°.

L
|
|
I
|
|
|
|
|
l
|
!
:
25° | 40° l 25° | 40°

|
|
:
|
!
|
|

.i
| -
| A
| | 2
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Valid or unjustified? Explain or repair. Valid or unjustifid? Explain or repair.

______________________________________________________________ _’
|
|

3 :

|

Given: Claim: Claim: :

Two straight lines A straight-line The opposite | |

cross. One of the neighbour i ross¥One of the sectoris 100°. | |

angles is split into Ny ngles is split into :

18° and 57°. | 32°and 48°. |
|

18°| 57 i 32°| ag° |

| :

| |

| |

| |

| |

: i

Valid or unjustified? Explain or repair. } Valid or unjustified? Explain or repair. :

| |

--------------------------------- i s ettt ol ok kbl

| |
| |
| |
5 0O ,
Given: Claim: ' Given: Claim: :
Two straight lines All four sectors | | Two straight lines All four sectors | |
cross. One of the are 65°. | cross. One of the sum to 360°. |
angles is split into | angles is split into |
36° and 29°. | 41°and 24°. :
| |
36° | 29° | 41° | 24° :
l I
| |
| |
| |
| |
| |
| |
|
Valid or unjustified? Explain or repair. | Valid or unjustified? Explain or repair. :
| |
_________________________________ J
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Find the Unjustified Inference — cards 7-12 y

n Read each card. Decide whether the claim is valid or unjustified. * *
Explain your reasoning or repair the claim so that it is correct. /

Two straight lines cross; one sector
is splitinto 27° and 38°.

Claim:

The sector vertically opposite it is 65°.

0 Given:

Two angles touch but their outside
arms are not known to form a straight

line.

Claim:

Their sum must be 180°.

Valid or unjustified? Explaij

Given:
The angleis na

Claim:
Its vertex is O.

Valid or unjustified? Explain or repair.

Teacher key

(fold here)

£OAB.

Valid — 27 + 38 =65 and
vertically opposite angles are equal.

Valid — 47 + 28 =75, so 180 - 75 = 105.

Unjustified — need the outside arms
to form a straight line.

Given:
One sector at a crossing is split into
47° and 28°.

Claim:
A straight-line neighbour is 105°.

)
|
At a crossing, a sector is split into i
25° and 40°. The complete crossing :
is rotated. i
|
|
|
|
I
|
|
|

Claim:
The vertically opposite sector
remains 65°.

Valid or unjustified? Explain or repair.

@ Valid — the middle letter O is
the vertex.

@ Unjustified — the middle letter is A,
so the vertex is A.

@ Valid — rotation preserves angle facts,
so the vertically opposite sector
remains 65°.

— LEARNING—



Name:

Multi-step solution — rehearsal 1

Use the diagram below to answer the questions. Show your working and give reasons for each step.

41° [ 24°

1. Find the size of the whole top sector (the sector 2N inyfe sizegf the sector vertically opposite
split into 41° and 24°). Give a reason for your method. to or. Give a reason for your method.

&

3. Find the sizes of the two sectors that are next to 4. Check that the four sector values add up to a
the top sector on a straight line. Give a reason for full turn. Show your working.
your method.

— LEARNING—



Name: AN SWERS

Multi-step solution — rehearsal 1

Use the diagram below to answer the questions. Show your working and give reasons for each step.

41°

24°

1. Find the size of the whole top sector (the sector
split into 41° and 24°). Give a reason for your method.

41° + 24° = 65°

The two marked parts
angles, so they a
top sector.

50

Vertically opposite angles are equal,
so the bottom sector is also 65°.

3. Find the sizes of the two sectors that are next to
the top sector on a straight line. Give a reason for
your method.

Each of the left and right neighbouring
sectors is 115°.

180° - 65° = 115°

Each forms a straight line with the top
sector (65°), so they add to 180°.

4. Check that the four sector values add up to a
full turn. Show your working.

65° + 115° + 65° + 115° = 360°

The angles around a point make a full
turn, which is 360°.

— LEARNING—




Name: Date:

Repair the reasoning — rehearsal 2

Two straight lines cross at O. One sector is split into 27° and 38°.

27° 380 . ¥
A student makes this claim:

“The next angle is 65°
0 because touching angles are equal.”

1. What is not justified in the student’s claim?

2. Find a straight-line neighbour o whol€ ector.
Explain why it is 180° minus t ¢ sector.

3. Write a better, multi-step chain of reasoning to find all four angles around O.
Include a check using the fact that a full turn is 360°.

— LEARNING—



Name: ANSWERS Date:

Repair the reasoning — rehearsal 2

Two straight lines cross at O. One sector is split into 27° and 38°.

27° 38° :
A student makes this claim:

“The next angle is 65°

(0 because touching angles are equal.’

1. What is not justified in the student’s claim?
Touching or sharing a side does not make angles equal

the claim gives no valid reason.

2. Find a straight-line neighbour o whol€ ector.
Explain why it is 180° minus t e sector.

Whole top sector: 27°

A straight-line nej

form a straight

3. Write a better, multi-step chain of reasoning to find all four angles around O.
Include a check using the fact that a full turn is 360°.

The whole top sector is 27° + 38° = 65°.

The angle opposite the top sector is also 65° (vertically opposite angles are equal).

Each of the other two angles (left and right) is a straight-line neighbour of 65°,

so each is 180° — 65° = 115°.

Check: 65° + 115° + 65° + 115° = 360° (a full turn).
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Angle Reasoning Chains — independent assessement

Name:

A.

Use the diagram to complete the reasoning chain. Give a reason for each step.

47° | 28°

Find the size of the

whole split sector
(at the top).

Reason:

2.

Find the size of the

vertically opposite
sector (at the bottom).

Reason:

Find the sizes of the

two neighbouring
sectors (left an

Reason:

Check that the angles

around a point add to a
full turn.

Reason:

A student makes the following claim about the diagram.

“The adjacent angle is also 75° because it shares a side.”

[dentify the invalid inference in this claim and write a correct explanation.

— LEARNING—



Name:

Angle Reasoning Chains — independent assessement

ANSWERS

A. Use the diagram to complete the reasoning chain. Give a reason for each step.

47° | 28°

1. Find the size of the 47° + 28° =75°
whole split sector :
(el thdtop)! They are adjacent parts of one gect
Reason:
2. Find the size of the The bottom sect
vertically opposite .
sector (at the bottom). Vertically oppos
Reason:
3. Find the sizes of the
0T % 180° — 75° = 105° because they form a
sectors (left and _ : .
R oS aight line with the top sector.
4. Check that the angles 75° + 105° + 75° + 105° = 360°
around apointaddtoa | Angiles around a point add to a full turn.
full turn.
Reason:
B. A student makes the following claim about the diagram.

“The adjacent angle is also 75° because it shares a side.”

[dentify the invalid inference in this claim and write a correct explanation.

Sharing a side does not make angles equal.

The adjacent whole sector is 105° because it and 75° form a straight angle

of 180°.

— LEARNING—



Angle Reasoning Chains — Learning Evidence Rubric

Needs teaching Developing with . Target met
support independently
inaccurate familiar model correct | applies angle
Concept/accuracy | representation or with prompt but relationships correctly
misconception contrast insecure to fresh case
Application/ canno‘t complett.a completes with completgs full chain
meaningful chain yet | model or step and consistency check
procedure :
prompts independently
guesses or merely relevant detail but valid specific reason
Reason/evidence names rule connection need for every deduction
prompt
response unclear or clgar ort coherent explanation
Transfer/ P : PP .p 3
oo oot transfer insecure UtgesNgo and correction in
M caton sec fresh context

Evidence observed: Q@

Next teaching step:

Use accessible response modes; judge the angle reasoning, not handwriting.

— LEARNING—
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Combine angle facts in a chain, with a reas

Success: mark the relationship — cglculate he Wnole diagrom.

Quick check: What is 25° + 4 haot C 65°to 180°7?




Straight angle: 180°. Full turn around a poi
Adjacent angles share a vertex an
Vertically opposite angles f

Justify: name the relations Supports each deduction.

o




Two straight lines cross at O. One sector is

Mark the whole split sector, its opp

Ite, an

lit

S st

— )

0 2°

ht-

aNnd 402

e neighbours.




Parts of one sector: 25° + 40° = 65°.
Vertically opposite sector: 65°.
Each straight-line neighbouiz

Check: 65° + 115° + 65° + 11




Two angles can touch without making o st

Before using 180°, check that their

In £AOB, O is the vertex bec itis th




4 S

pase nddegdA\N
)\

At a crossing, one sector is split into 32° angk48

What is the first justified deduction?Z

Name the relationship be@

—— '




o

A reasoned ans \Iil “

32° + 48° = 80° because adjacent parts molg th ector

The opposite sector is 80° because yerticallyBmppoSEr an®res are equail.

A neighbour is 100° becaus




At 0 new crossing, one sector is split into 1
First: 18° + 57° = 75° (parts combin

Next: opposite 75° neighbo 5° (str




Claim: “A neighbour of a 65° sector is also 6§K.

Reject the claim. Touching does notdmply e

Correct chain: 180° - 65° =1 ecous ir forms a straight line.




O

*l O
Try a challenc

)
A split sectoris 36° + 29°.
Could its opposite be 65° and its neighbour gk 115
Explain each decision usr@ RNWIP.

N\

—— '




Wrong: “Every angle at O is 65°.”
Right: only the vertically opposite

Each straight-line neighbougd115°. Ch




*l s, K S

Transfer to a rotatec : “

One sector is split into 41° and 24°.

Find the whole, opposite and both geighbo

A rotated diagram does not nge th relatlonshlps




Choose a rou

— )

N\




- 9

Independent asse \"I “

Solve a new split crossing without measuri

o ur IU evig

Write one valid reason for every de

Correct the claim that shari side m

angles equal.




\

Did | identify the two straight lines?
Did | name a valid reason for each wlue?
Do all four sectors total 360°

What is my next learning se?

\“




Combine marked parts — use opposite equglit

Check all sectors around the point,

If o claim skips a relationshi plain t

u

nd repair it.

troigh

e Sum.
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O

*- D,
Question |

W
25° and 40° partition one sector. What th&awhoRasectos
Pause. State a reason before rexg@aling tge answer.

\

N\




*. D, Y, C J

Answer | \-
\ 4
65°. The marked adjacent partsQ\

\“




N\

Question 2

What is the vertically opposite sector t

Pause. State o reason before re




*l s, K ——

\

65°. Vertically opposite angles are equ

<
' =




Question 3

What justifies 115° for a straight-line n

Pause. State o reason before re




*l s, K ——

Answer 3 “
\ 4
The two sectors moke 180° on OIQ& 65° =

\“




O

*l D
Question U

\ 4
cd&@LIce fi
ANSw@Rr.

N\

A sector is split into 18° and 57°. What
ling t

Pause. State o reason before re

<
C




*l s, K ——

Answer & \-
\
The whole sector is 75° because 18° + 5 =\

<
' =




The same split sector has a straight-lin

Pause. State o reason before re




*l s, K ——

\
510

105°. The whole sector is 75°, then 180°

<
C




Question 6

Claim: “Every sector at O is 65°.” What |

Pause. State o reason before re

N\




*. D, Y, C J

)\
Only the opposite sector is also 65°. EQAM n L& is 1170y a straight-

line sum.

<
C




*l s, K ——

A split sector is 36° + 29°. |s its opposite

Pause. State o reason before re




*. D, Y( C J

Answer / \-
\ 4
Yes. The whole is 65° and its ver Lor is g#fial.

\“




O

*l D
Question 8

\
Compare 32° + 48° with 41° + 24° at sep@ O @CrOS|WNJS.
Pause. State a reason before rexggaling tR ansYger.

\“

N\




*l s, K ——

prewer NN
)
oI h chgi

Wholes: 80° and 65°. Neighbours: 100° start by

combining parts.




O

h O

Question 9
"
FI DPPQA

A rotated crossing has a sector split 27 2 ond
neighbour.
Pause. State o reason Ic@ onswer.

N\

—— '




*l s, K ——

Answer = \-
Whole 65°; opposite 65° straight-line n Raigion changes
no angle fact.




*l s, K ——

auestion 0 N\N
\
Why is the neighbour in Question 9 equ@@l tO@15°?
Pause. State o reason before rexggaling te answaer.

\“




*l - Q7Y T

Answer 12 \-
\ 4
Its outside arms and the 65° sec oNngle@P80° — 65° =
115°.

\“




O

D,
Question i

N\

)
Claim: “These two touching angles musi@&urtato 18R°.” Whg® must be

checked?

Pause. State a reason be reveall answer.

—— '




*l s, K ——

Answer | \-
\
Check that their outside arms form one@tr t INgR. Toug#®ng alone is
Insufficient.

\“




O

*l D,
Question 12

\
A sector is split 47° + 28°. Make o two-s@&p IN@d chg
Pause. State a reason before rexgaling te ansYeeRr.

\“

N\




*l - Q7Y T

Answer 12 \-
\ 4
Whole and opposite 75°; negth\ ° 4+ 1C 75° + 105° =
360°.

\“
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