ATHS] - FEEDFORWARD

Reflect. Improve. Develop.

@‘[M

Feedforward »® Student : Teacher @ My Feedforward
K Target &% Development R What D Vel Feedback Target
E What to improve Student reflection Student success. Teacher Student’s chosen
next. and response. guidance. next step.
° /
KO1: BIDMAS PREP 3 ©
FEEDFORWARD TARGETS

Tick the targets that apply to your work for BIDMAS Prep 3.

Target

What this means

| can use BIDMAS to work out expressions
in the correct order.

| will follow the order: Brackets, Indices,
Division, Multiplication, Addition, Subtraction.

| can identify and correct mistakes in
evaluations.

| will check each step carefully and find
where the mistake has been made.

| can insert brackets, signs or square
roots to make statements true.

| will choose the correct symbol or root to
make each statement correct.

| can decide if statements are true or
false and explain my answer.

| will check my working and explain clearly
why it is true or false.

| can solve problems involving BIDMAS
in real-life contexts.

| will apply my skills to word problems and
show all my working.

| can solve challenge problems involving

E ey e e

indices and more complex expressions.

| will use my understanding to solve harder
problems and show all my working.

Yy WHAT | DID WELL

Today | successfully...

f DEVELOPMENTAL FEEDBACK

Next time | need to...

(Student completes in green pen.)

@ TEACHER FEEDBACK

@ MY FEEDFORWARD TARGET

From the targets above, choose ONE target for this KO.

My target is:

Small improvements —

stronger learning.
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SELF-QUIZZING S8

— TO STRENGTHEN MATHS MEMORY — 8 B
: ;

e Cover your learning box and answer the questions from memory.

¢ Do not look at your notes - think hard.
* After answering the questions, check the learning box and correct anything you missed.

e Repeat this three times.

e Then leave a one-day-gap and test yourself again to see what you remember.

Retrieval means pulling information out of your memory without looking at your notes.

Each time you do this, you make the memory in your brain stronger.

KO1 - BIDMAS

WHAT DO | KNOW? HOW DO | USE IT? . WHAT MISTAKE
Declarative Knowledge Procedural Knowledge 'WHEN DO | USE IT? SHOULD | AVOID?
Conditional Knowledge Metacognitive Knowledge
o What does BIDMAS stand for? o Work out: 7 + 3 x 2
€) When might | need to use € What mistake happens if
brackets? | do addition before
multiplication?
© Which operation has the @ Workout: (8 -2) x5
highest priority? P
12 Why. |sv|t ujnportafnt to do- s €@ What mistake happens if
multiplication before addition? I skip a step?
© Which operations have the © Workout: 24 + (3 + 3)
same priority? ) When might | come across 0 What mistake happens if
powers in calculations? | forget the brackets?
O In which direction should you O Workout: 2° + 4 x 2 @ Why is it important to read
work when the priority is the ) Wheniis it helpful to check the question carefully
same? my answer? before starting?
© What are brackets used for? © Workout: 18-6 =3 +2 €) When should | write steps © Whatristiks e lf.
¢ 2 | get the order of operations
in my working?
wrong?
)5 J / =
- N o N
WHEN TO USE THIS O THINKING QUESTIONS
e When solving calculations with mixed operations. o 0 Why do we do multiplication and division before
e When simplifying expressions. b addition and subtraction?
* When working with indices (powers). @ How can brackets change the answer?
® When checking and explaining answers. o What could happen if you ignore the order?
N = 4
| METHOD STEPS ﬁ LINK TO MATHEMATICAL PURPOSE \
| @ Look for any brackets. Do them first. BIDMAS is used in all areas of maths and many real-life \
@ Look for any indices (powers/roots). Do them next. . = ;
i s 4 situations. Following the correct order helps us get the
€ Do multiplication and division from left to right. iah d i mistak
| ) Do addition and subtraction from left to right. TG RRSWEE S SVOIIITRSLHeS:
\ L5

Check your answer.

+ %+ The more you retrieve, the stronger your maths memory! + W+
LD BN e SRS e e S de it e b s ol T e R e B
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POST TASK <

!

_ Please complete

the task set on
MathsWatch.




.‘_
V-
=) KO 1: MONEY PROBLEMS
v —
KO 1: MONEY PROBLEMS
YEAR 9 MATHS G YEAR 9 MATHS %
( r N
ﬂwv GOLDEN THREAD % KEY STEPS COMMON MONEY WORDS Q REMEMBER Q EXAMPLE 1 Ana_,_.mnc
i e Cleawe . A pack of 6 drinks costs £3.60.
Money problems use v/ Read the question carefully. Total Add v Always check the units:
the four operations s | S | £andp. A pack of 10 drinks costs £5.50.
to solve real-life o Ty vy el O [~ o mice. | Themoiotreld | | ¥ Comvert puice o poits Which is the better buy?
situations. T — Each Divide equally when needed:
o e 100p = £1 £3.60 + 6 = £0.60 per drink
operation(s). Times / Multiply| Repeated addition P
They help us Discount Hﬂu.....“n« v Use .Hnw:“__ﬂoﬂ £5.50 + 10 = £0.55 per drink £3.60
S d pounds and pence
understand bud i v Check the units (£, p). e
e s Increase | Add a percentage (e.g. £3.45). Best buy: Pack of 10 drinks
shopping, discounts, ——
tax and profit. v Show your working clearly. Decrease ki 2oy & v Read the question - 7
T aeewn || corefully and plan - N
e | RRD || o | €) EXAMPLE 2 (Correct)
s = s Aisha buys:
) e Bur £
ger 6.80
@ e nFormaTiON i fod0
¢ Drink £1.90
Remember, £1 is made of 100 pence (or 100). She pays with £20.
How much change does she receive?
Total = £6.80 + £2.40 + £1.90 = £11.10
Pounds can be written as pence, for example £3.15
i Change = £20.00 - £11.10 = £8.90
can be written as 315p.
Change = £8.90
A /
Pence can be written as pounds, for example 27p ( B
a0 e virtten a8 £0.27. €3 NON EXAMPLE (Incorrect)
A coat costs £60.
It is reduced by 25%.
UK coins are 1p, 2p, 5p, 10p, 20p, £1 and £2. 25% of £60 = £15
New price = £60 + £15 = £75
This is incorrect because a discount means
the amount is taken away, not added.
LS 7
@ Use the fouroperations | @ Look for keywords i @ Show your working and
* carefully. (e.g. total, difference, check your answer.
ke d @ Read the question and I discount, change, ! @ Use real-life context to help
~ check the units. ! each, times). 2 YOu reason your answer.
WEEK 7 - PAGE 1 OF 5 WEEK 7 - PAGE 2 OF 5
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KO 1: MONEY PROBLEMS x ]
L}
YEAR 9 MATHS
v N ( X
€@ BEsT BUY €) MENU & CHANGE
For each pair of offers, work out the cost per item Work out the total cost and how much change
and decide which is the best buy. is required.
Show your working. Show your working.
a) Pack A: 8 chocolate bars for £3.20 a) Sandwich £3.45, Chips £1.80, Drink £1.25
Pack B: 12 chocolate bars for £4.80 Pay with £10.
b) Pack A: 4 cans of cola for £2.00 b) Burger £5.60, Chips £2.20, Drink £1.50
Pack B: 10 cans of cola for £4.50 Pay with £20.
c) Pack A: 3 packets of crisps for £1.35 c) Pizza £8.75, Garlic bread £2.85, Drink £1.40
Pack B: 6 packets of crisps for £2.40 Pay with £20.
ha % _J
WEEK 7 - PAGE 3 OF 5 Il
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YEAR 9 MATHS

a)

b)

p
9 DIRECT PROPORTION

Use direct proportion to solve the problems.

Show your working.

5 pens cost £4.75.
How much do 9 pens cost?

7 cinema tickets cost £52.50.
How much do 12 tickets cost?

3 kg of potatoes cost £2.55.
How much do 8 kg cost?

\ 2
@) Dniscounts

Answer the questions.

Show your working.

a) A coat costs £120. It is reduced by 25%.

How much does it cost now?

b) A pair of trainers costs £80.
They are in a sale with 15% off.
How much do they cost now?

c) ATV costs £450. It is reduced by 20%.
How much does it cost now?

. > S
WEEK 7 - PAGE 4 OF 5
-
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PREP TASK oe
B

YEAR 9 MATHS

d
€) MULTI-STEP MONEY PROBLEMS

Solve the problems. Show all your working.

a) You buy a coat for £85 with 20% off.
Then you pay £4.95 for delivery.
How much do you pay in total?

b) You spend £45 on clothes and £28 on shoes.
You have a 10% discount voucher for the total.
How much do you pay?

e 7

(€ EXCHANGE RATES

Use the exchange rate given to answer the questions.
Show your working.

a) £1=29%1.25
You exchange £320 into dollars.
How many dollars do you get?

b) £1=€1.15
You have €690.

How many pounds is this?
- /

@ TAX AND VAT

Answer the questions. Show your working.

a) A laptop costs £600 including 20% VAT.
What is the price before VAT?

b) A smartphone costs £420 before VAT.

What is the price including 20% VAT? 4
9

(@ WORD PROBLEMS

Solve the problems. Show all your working.

a) A group of 5 friends go to a restaurant.
The bill is £87.50.
They add a 10% tip.
How much does each person pay?

b) You earn £240.
You spend 35% on rent and 20% on food.
How much money do you have left?

WEEK 7 - PAGE 5 OF 5
o
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@' [MATHS] FEEDFURWARD

Reflect. Improve. Develop.

W What | Did Well

K

Feedforward f Student Teacher ' ’ My Feedforward

Target Development Feedback Target
E What to improve Student reflection Student success. Teacher Student's chosen
next. and response. guidance. next step.

L

KO1: MONEY PROBLEMS @&
FEEDFORWARD TARGETS
Tick the targets that apply to your work for these Prep Tasks.
£ = i3 =53 - = N
Target | What this means
D | can choose the best buy by comparing | will compare prices and unit costs and
costs and value. explain which option is the best buy.
[:] | can calculate the total cost after a | will work out new totals when items, prices
change is made. or amounts are changed.
D | cani solve problems using direct proportion. | will use the unit rate to find the cost for
any quantity.
: - | will find the discounted price and the
D | can solve problems involving discounts.
amount saved.
D | can solve multi-step money problems. | will complete each step carefully and show
all my working.
D P e— I vs./ill convert between pounds and dollars
using the given rate.
D | carvieaulite prices dkiting VAT | will find the price before VAT and the price
including VAT.
D | can solve word problems involving money | will read the question carefully, plan my
L in real-life situations. steps and check my answer.
- - ~
Y WHAT | DID WELL #" DEVELOPMENTAL FEEDBACK
Today | successfully... Next time | need to...
k. L (Student completes in green pen.) )
— — - 2
@ TEACHER FEEDBACK | @ MY FEEDFORWARD TARGET
\ From the targets above, choose ONE target for this KO.
‘ My target is:

126



SELF-QUIZZING

.
+]-

— TO STRENGTHEN MATHS MEMORY — n a

Do not look at your notes — think hard.

Repeat this three times.

Self-Quizzing Routine )

e Cover your learning box and answer the questions from memory.

After answering the questions, check the learning box and correct anything you missed.

e Then leave a one-day-gap and test yourself again to see what you remember.

Retrieval means pulling information out of your memory without looking at your notes.

Each time you do this, you make the memory in your brain stronger.

" WHAT DO | KNOW?

Declarative Knowledge

@ What are the four operations
used in money problems?

Procedural Knowledge

@ Solve: £12.50 + £3.85

6 What does “total” mean?

© Solve: £20.00 - £7.35

© What does “difference” mean? © Solve: £4.60 x 3

@ What does “discount” mean?

@ Solve: £45.00 + 5

© When do we use pounds (£)

and when do we use pence (p)?

© Convert £3.45 to pence.

KO1 - MONEY PROBLEMS

WHEN DO | USE IT?

Conditional Knowledge

& When would | add in a
money problem?

@ When would | subtract in
a money problem?

© When would | multiply in
a money problem?

WHAT MISTAKE

SHOULD | AVOID?

Metacognitive Knowledge

@ What mistake might happen
if | forget to write the units?

© What mistake might happen
if | use the wrong operation?

© What mistake might happen
if | don’t convert pence to
pounds (or vice versa)?

© When would | divide in ‘

© When would | use decimals

a money problem?

in a money problem?

© What mistake might happen
if | don’t read the question
carefully?

© What mistake might happen
if | don’t show my working? ‘
\ J

WHEN TO USE THIS

¢ In real-life situations (shopping, budgeting,
discounts, tax, profit).

e When comparing costs and getting change.

e When solving multi-step money problems.

* When working with percentages and VAT.

O

~
THINKING QUESTIONS
@ How can | check if my answer is reasonable?

@ What steps should | take if there is more than
one operation in the question?

€ Why is it important to include the correct units?

- METHOD STEPS

e

Read the question carefully and identify what is needed.
Identify the key information and any units (£ or p).
© Choose the correct operation(s).

€) Work through the steps in order.

© Check your answer and write the correct units.

LINK TO MATHEMATICAL PURPOSE

Money problems help us apply maths to everyday life.
They develop financial literacy, decision making ‘
and problem solving - important life skills.
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Post tasks help you recap knowledge
that you have learned in the past.

Thie gl Baesioiir prestods kriowiodeh POSt taS kS @

you learned in other terms.

The green boxes help you recap what you

are learning this term.

129 to 135
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%

Prep tasks teach you important
knowledge, vocabulary and skills to
prepare you for the lessons ahead.

Your prep tasks will always be in
an orange box.




. LEARNING BOX o @l

Music for Stage & Screen

GOLDEN THREAD: AN
O You already know the eloments of music, how to read notation and how music croates mood. This year you put
2 2

it all to work in stage and screen music — discovering how composers use sound to tell storles in films, games
and theatre.

VISUAL IMPORTANT

Q KevIDEA: MISCONCEPTION:

. REPRESENTATION:
Composers write music to support & Film and stage music isn't just
story on stage and screen. Two key tools “background nolse” that anyone could
are the leitmotif (a short theme for a write;
character or idea) and the underscore

(background music under a scene). Itis carefully composed to match the

action, build tension and tell us how to
feel The music often does as much
storytelling as the words on screen,

You explore how famous composers use
these tools, then create your own.

Hans John
Zimmer Willlams
A loRtmotlf s a short musical thema that returns
Stephen whenever & character or kioa appears on saroen
Schwartsz ~ like Darth Vader's thame. An underscore plays

quistly undernoath the action

&

WHEN TO USETHIS:
Stage and screen music is everywhere — films, TV, games, musicals and adverts. Composers reach for

@ leitmotifs to mark characters and underscores to set the mood, choosing the right tool for the moment on H
stage or on screen,

() onscreen 1 Onstoge

D THINKING STEPS:

W hat is the scene about — the mood, the character, the
moment?

° Dacide your tool: a leitmotif for a charactor/idea, or an
underscore to set the mood?

[ CREATIVE STEPS:

Pick & scene or character to score (film clip, game or musical
moment)

Compose a short leitmotif — just a fow notes — that
captures it

Add an underscore: chords or held notes that sit under the
action

Choose elements that fit: tempo, dynamics, instruments and
key (major = bright, minor = dark)

0000

° Keep your theme short and memorable so it can return Play it against the scene — does the music match the mood?
through the story. Refine it

SUMMARY:
Music for stage and screen tums sound into storytelling. By using loitmotifs and underscores — like Zimmer, Williams and
Schwartz — composers guide our emotions and bring characters and scenes to life.

i m Q @ ) ¢

LISTEN READ UNDERSTAND PRACTISE PERFORM

G BUILDING MUSICAL KNOWLEDGE TODAY, BETTER PERFORMANCES TOMORROW! G

LEARNING BOX @

JJ YEAR 9 MUSIC

o EXAMPLE & NON-EXAMPLE O,

. Writing a Leitmotif - Music for Stage & Screen

GOLDEN THREAD:

O You know how composers use leitmotifs and underscores to tell a story. Now you A
=) judge the quality of a theme: a strong leitmotif is short, memorable and matches B
the scene — not just random notes.

€) NON-EXAMPLE ANSWER:

Below is a weak attempt. It is a long string of random notes
with no clear shape and no gaps — impossible to remember
or hum — and it does not match any mood or scene.

@ EXAMPLE ANSWER:

Below is a strong leitmotif for a hero scene. It is short and
memorable — just a few notes with clear shape and gaps —
$0 it can return whenever the character appears, like John
Williams' themes.

MELODIC OSTINAT O, NOT ALEITMOTIF

SHORT LEITMOTIF

Too many notes, ne shape — not 3 thame you could recognise agan
A dloar, singablo thome that matches a bright, heroik 5 cone.
[ WHAT ISWRONG WITH THIS?

€) Too many notes with no shape or gaps — it can't be
remembered or repeated.

'] WHATISGOOD ABOUT THIS?

@ Itisshortand memorable, so it works as a leitmotif
that can return. 0 It does not match a mood or scene, so it fails as

@ The mood (bright, heroic) matches the scene on screen. stagekcreen music.

REMEMBER:
o A good leitmotif is short, memorable and matches the scene — so it can return through the story. An .’

= underscore sits underneath to set the mood. Both are carefully composed, never random.

P» m Q m *

LISTEN READ UNDERSTAND PRACTISE PERFORM
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m YEAR 9 MUSIC - MUSIC FOR STAGE & SCREEN RED - RECALL

LISTENING TO FILM MUSIC Week1-POST TASK

O 5 mins Complete on this sheet * Bring it to your next lesson

B QUICK RECAP — Music that tells a story

v A © LB

LEITMOTIF UNDERSCORE MOOD ON SCREEN
Theme for a character Music under a scene How it makes you feel Film, TV & games
» TASK1— Listen to film music aD

Press play! Watch/listen to a clip of film or game music (e.g. a Star Wars or superhero theme).
Tick what you notice, then name it.

A repeated theme (leitmotif) Music under the action A big mood change
Film / game:
¥ TASK 2 — Leitmotif & underscore [ recau )

Key words. Write a definition for each:

Keyword Mydefinition

LEITMOTIF

UNDERSCORE

— REFLECTION

How does the music tell you how to feel before anyone even speaks?

' |

LISTEN READ

g BUILDING MUSICAL KNOWLEDGETODAY,BETTER PERFORMANCES TOMORROW! @
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YEAR 9 MUSIC - MUSIC FOR STAGE & SCREEN ORANGE - PREPARE

A MEET THE COMPOSERS e

&5 mins Complete on this sheet Bring it to your next lesson

% QUICK RECAP — Famous composers

A A

ZIMMER WILLIAMS SCHWARTZ

Film scores Film themes Stage musicals

TASK1— Match the composer

Composer detective. Match each composer to something they are famous for (a quick search is
fine).

Hans Zimmer Star Wars & Jaws themes (film)
John Williams Wicked & stage musicals (theatre)
Stephen Schwartz Inception & Interstellar scores (film)

S TASK 2 — Composer profile [ researcH |

Mini-research. Choose one composer and write 3-4 sentences: what do they write for (stage or
screen), and one piece they are known for?

— REFLECTION
W hat is the difference between writing for the stage and writing for the screen?

l \
READ UNDERSTAND

BUILDING MUSICALKNOWLEDGETODAY,BETTER PERFORMANCES TOMORROW!
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n YEAR 9 MUSIC - MUSIC FOR STAGE & SCREEN GREEN - REFLECT

COMPOSITION REFLECTION

Week 3-POST TASK

O 5 mins Complete on this sheet * Bring it to your next lesson

J7 QUICK RECAP — Evaluating your theme

v © /

CREATED MOOD IMPROVE
Your theme so far Does it fit the scene? W hat could you change?
N TASK1-—Sentence starters [ ReFLecT ]

Finish the sentences:

“My leitmotif represents...”
“l chose these notes/instruments because...”

“l could improve my theme by...”

/" TASK2—Composer’s checklist

Does it fit? Tick what your theme already does, then circle the one you'll work on next.

Short & memorable | Matchesthe mood [ Right instruments | Can return in the story

— REFLECTION
W hat makes your theme instantly recognisable — and how could you make it stronger?

& N

LISTEN UNDERSTAND

v BUILDING MUSICALKNOWLEDGETODAY,BETTER PERFORMANCES TOMORROW! @

132



ORANGE - PREPARE

YEAR 9 MUSIC - MUSIC FOR STAGE & SCREEN

MOOD & MUSICAL ELEMENTS S

OS5 mins Complete on this sheet Bring it to your next lesson

©) QUICK RECAP — Music & mood
Q

= © 'S A

TEMPO
Major = bright, minor = dark Loud = power, quiet = fear Strings, brass, synths...

Fast = tense, slow = calm

0 TASK1— Matchthe mood

Match the mood. Draw a line from each musical choice to the feeling it usually creates.

Minor key, slow Happy / heroic
Major key, fast Power / danger
Loud brass Sad / scary

Quiet high strings Tension / suspense

CREATE

/" TASK2 —Score achase scene
Score the scene. For a chase scene, choose the elements you would use:

Tempo: - Key:

Dynamics: - - Instruments:

REFLECTION
How do composers change just a few elements to completely change the mood?

| \

READ UNDERSTAND

BUILDING MUSICAL KNOWLEDGETODAY,BETTER PERFORMANCES TOMORROW!
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YEAR 9 MUSIC - MUSIC FOR STAGE & SCREEN RED - RECALL

STAGE vs SCREEN Week § - POST TASK

@5 mins Complete on this sheet » Bring it to your next lesson

QUICK RECAP — Stage vs screen

LB A

SCREEN STAGE SHARED
Recorded, fits the edit Live, every night Both set the mood
B TASK1-—Stage, screenor both?

Where does it belong? Tick stage, screen, or both.

Statement Stuge!Screen!Both

Music must be played live every night
Music is recorded to match the exact picture

A leitmotif marks a character

> TASK 2 — Spot the difference

Explain it. Write a few sentences: how is composing for a live stage musical different from
composing for a film?

—  REFLECTION

W hy might the same story need different music on stage and on screen?

| \
READ UNDERSTAND

BUILDING MUSICAL KNOWLEDGETODAY,BETTER PERFORMANCES TOMORROW!
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YEAR 9 MUSIC - MUSIC FOR STAGE & SCREEN

€8 ANALYSING A FILM SCENE O

OS5 mins Complete on this sheet Bring it to your next lesson

B QUICK RECAP — What to listen for

I’ © 'S m

LEITMOTIF MOOD UNDERSCORE ELEMENTS
Any returning theme? How does it feel? Music under the action Tempo, key, dynamics
» TASK1— Watch & spot the tools

Be the critic! Watch a 1-2 minute film/musical scene with the music on. Tick what you hear, then
name the scene.
i A leitmotif \7 An underscore ‘ A mood change ;\ Loud/quiet contrast

Scene:

A TASK 2 — Music detective

Music detective. Two questions:

How does the music make you feel, and which element creates that?

If you removed the music, how would the scene change?

— REFLECTION
How much of the storytelling is done by the music rather than the picture?

g \

LISTEN UNDERSTAND

BUILDING MUSICALKNOWLEDGETODAY,BETTER PERFORMANCES TOMORROW!
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[ POST AND PREP LEARNING MAP |

Bg

The green boxes help you recap what you

are learning this term.

Post tasks help you recap knowledge
that you have learned in the past.

The red boxes cover previous knowledge

you learned in other terms.

POST

LB B B BN O O O B B BN B IR N O O NN

PREP

L O I B B O R BB B O

s =N P ™ i 2 i, oy
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
PAGES PAGES PAGES PAGES PAGES PAGES
137 - 141 5 142 - 146 147 - 151

L y, L r

<

Prep tasks teach you important
knowledge, vocabulary and skills to
prepare you for the lessons ahead.

Your prep tasks will always be in
an orange pox
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LEARNING BOX  veurstistory - The riteh empir.

GOLDEN THREAD
Last year, we leamit about sevearal topics that linked in really wedl
with Empire. For example, Qusen Ellzabeath | (had colonles in

| Maorth dmerca), The Industrial Revolution and the Amencan and

v, Franch Revolution. This Hall Term we are going 1o study the
British Empire in mare depth,
ra ™
KEY IDEA 'f VISUAL o IMPORTANT
REPRESEMTATION MISCOMNCEPTIONS
Expansion and Enm
Control-The Britiah ' “":u'
EPIEE e Britizh Emgirs onl
establizhing control ERe RS CERY
oreer territories around o 3 penefitted Britain.
:;;MEE Hm:_lllz & - Imi readity, while Britain
astrategic - 1 gainad wealth, power
umma ket M and resources from
lh 1
political influence, 'EE:‘ﬂ:F- T‘HL'?E
creating an empire : people lving in
that at its height s colonias expananced
C ; exploitation, lioss of
gmm&d;ﬂmmrtar af x&"' Gl i
Ad" kvt = and resistance to
RS PR, o AR Ty
a THINKING STEPS )

1. What was the British Empira? Wherme did it have colanias?
2. What did the British Empire gain from its empire?
3. Why did Britain want to build and expand an empirg?
4. How might paople in Britain havea vieaed tha Empira?

b =

4 WRITING STEPS ™
1. Ildentify: What type of socurce is it? Who created it? When was it
creatad?
2. Obszerve: What can you s&e, read ar infer from the =ounce? Pick ouk
spacific details.
3. Interprat: What message is the source trying to giva?
4. Explain: Usa evidenca from the sourca to support your

"\‘_ interpretation. _./'
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PREP TASK: The Colonisation of
North America

INSTRUCTIONS:
For Task 1 write down three reasons why someone might choose to
leave their home country.
For Task 2 read the statement and complete the 3 sentences.

: TASK 1: People move to new

| [ places for many reasons. Write

: down three reasons why someone

might choose to leave their home
country.

1.

2

TASK 2: Read the statement below:
Religious freedom means being able to practice your
beliefs without being punished for them.
Complete the sentences

1. A person might be unhappy if they are not allowed to

2. If people disagree with the official religion in their
country, they might choose to

3. Ithinkreligious freedom is important/ not mponant

\ because
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|POST TASK: American Revolution (7>

and the British Empire o e
- =
INSTRUCTIONS:

Complete Task 1 by theking the e statements that explain hpaw the
Amearican Revolution attected the British Emplre.
Complate Task 2 by filling in the missing words using the word bank
provided.
Complete the Challenge guestion by explaining tewo ways the
American Revolution changed Britain.

~ ~

TASK 1:

%

[ Britain gained controd of the 13
colonies.

[ Britain began to think more
carefully about how it governed its
colonies.

O Theloss of America encouraged
Britain to focus on expanding
elsewhere in the empire.

O The British Empire ended

kimmeﬁiatﬂly after the Reucl-lutim.’/
/ \\ l.lr__,- --H'h._

TASK 2: CHALLENGE: How did the
American Revolution
Many American setilers were changs Britain? State two
unhappy about British S
. TheAmerican

wanted greater
control of ther own affairs. The
Bevolution ended with American
from Britain. After losing
America, Britain continued to
/) — o

build its

<

139




POST TASK: Colonisation of North
_Amarina - Source Analysis Task

i

e

INSTRUCTIOINS: Tazk 1: Read the Source and sreawer the folbossng questions: 3
1.  What does this souncs supgest about tha challengas faced by Pilgrinm
Fathears In Morth Amenca? {Ghe 2 examples from the ssurcal
2. Wy doss Phinses Pratt think temine happensd in the colom?
3. ‘What impression does the source give of the relationshi p batweean the
L FHgrimn Fathers and Indigenows Paople? J

SOURSA S Eafraet 1o @bl by Pranees PalT decscs teg D b

o il PR it v ed D o 7 v 6l Gol T W AT Setreld e b B
P whe o AT

“Tewisy Saaivl FOrTh Tl 1 5070 R e L s e iy T Fei v Dol 19l 5 Frisatg
rur rHad D O g S, TRy & Pt I Ol Bery OF Prymnoidmh (e
e B Y e B | ] Bl Thidy PSSO By T iaar Pa rusesl. Thiekr
S Dad i VL Ui BNl Sty Skl it Eaglana, ok gl ben e
e P O D B, CFe T L £ e a . D 8 Lty P i vl T e Sy
PO TR S, LR S e Tl ey O T el Tl S O e ST
e, ik iR OO S el B A Rl AR R T P el o i DT
ool Ol il ul M evstengsl tha Pignm Farhang, fiopng 10 enooos g
[Pt i1 T i L0 oSl e e i el P WG, vt L

Comemet THAE L Pl Eraat plenty of e, fovd ard Sear, SOl con silrng Thar
TP o Bl S e s & [l I Teein Sl DpSaB S WO T A 1T THTHESR T i . e
P i D ] 1 et s T et T Erglish s e
Thss v Tl v, el e 1D S Tl i et iy &, ST Chiam ooy & I
P, @ el S e o B S Tel e S Thind wai S Thic 0F Sad) Cadaeii 0
P PR e | i e Prlocodd il L 1. ™

]
L]
i
L]
L]
L]
L]
L]
i
1
]

4 T,
TASK 1: Answer thea guastions from P N

i/ CHALLEMNGE: !
the instructions box below: | How usetul 1s this sourcs for I
& higwrisn studyng the
axperiences of tha Pilgrim

Fathers in Morth &mearica?
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SELF QUIZZING: The British
Empire and North America.

4

boxes naxt to the quastions.

guestions.

=

INSTRUCTIONS: Answer the Prep Check Questions in tha blank

Answear the Post Check Quastions in the blank boxes next to the

QUESTION ANSWER

CHECK

What doas the temm
Empire e ?

Wiy do peopie leave
wheara they Lva?

Where diid the Filgrim
Fathare settle?

[ |

QUESTION ANSWER

CHECK

Hiows' inmady cloniEs In
Anmerica was Brtain
i contnsl of?

Were the Americans happy
or unhappy about the
Britizh rula’?

Memne one chellengs facaed
bry the Bilgrirn Fathers in
Morth America.
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LEARNING BOX  vears istory - The settien emprre.

GOLDEN THREAD in the iast few lessons, we explored
how the British Empire established a colony in North America.
Now we are looking at how the British Empire expanded its

control across Australia, including wivy Britain established a
colony there and how this affected the Aboriginal people and the
tasting impacts of colonisation on Australian people.

4 Namr—nY ™

KEY IDEA REPRESENTATION IMPORTANT
Britain colonised B P 4 MISCONCEPTIONS
Australia from 1788,
establishing penal Common
colonies and Misconception:
expanding settlements ‘Australia was empty
across the continent. when the British
Colonisation ted to arrived.’
significant changes for
the Aboriginal people In restity, Aboriginal
including the peopie had Uved in
dispossassion of land, Austratia for over
conflict and disruption 60,000 years with
of traditionat ways of diverse cultures and
lite. languages.
& _J - /
5 THINKING STEPS =

1. Why did Britain decide to colonise Australia?
2. Who were the First Peoples of Australia and how did they live
before colonisation?
3. Howdid colonisation affect Aboriginal communities?
4. Inwhatways has the legacy of colonisation shaped Australia

K today? ‘/

- WRITING STEPS )
1. Identify: What type of source is it? Who created it? When was it
created?
2. Observe: What can you see, read or infar from the source? Pick out
specific details.
3. Interpret: What message is the source trying to give?

4. Explain: Usa evidence from the source to support your
k interpretation and link it to your historical knowledge. /
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PREP TASK: The Colonisation of
Australia

/7 INSTRUCTIOMNS: For Task 1: Read the information and highlight
the answers to the gquastions in the text and labeal it the number of
tha guestion.
For Task 2: Rank the reasons for why Britain colonised Australia in
ordar of importance. |1 being the most important and 8 being the
least).

P TASK 1:

" Inthe late eighteenth century, Britain's prisons were
overcrowded. Before 1776, many convicts were transported
to the American colonies. However, after the American
Revolution, Britain needed a new destination for
transportation. Australia was chosen because it was distant
from Britain and offered opportunities for trade and imperial
expansion.

What problem was Britain facing in the Llate 18th century?

Where did Britain previously send convicts?

Why could Britain no longer send convicts to America?

Highlight two reasons why Britain decided to colonise
Australia?

TN

TASK 2:

1 Overcrowded prisons in Britain
U Mo longer able to send convicts to America
L Expansion of the British Empire
L Access to new trade routes
U Increasing Britain influence in the Pacific
L Punishment for criminals
O Competition with other European countries
1 Establishing a naval base
. [ Exploring new territories
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| POST TASK: The Industrial Revolution

and the British Empire

-

Lok INSTRUCTIONS: M
For Task 1, Fill out the tabla by writing out where each resource came |

from and whatitwas usad for. 2 hava
axampla.

For Task 2, Read the statameants and decide wheathear thay ara Trua or
False._ Write down TruaelFalss next to the statemeants.
For the challangs, explain why the British Empire was important to
Britain's Industrial Revolution.

bean done for youw &5 an

p-

=[ ez =] o] =
5| g| | E| &
g

2| 88

mEE

-

BpEN pug
uoponpod

)
TASK 1: \

pooy
104 pas]

/— TASK 2:

1. Brtain imported cotton from
parts of its ampire.

2. Factories produced goods
antiraly from materials found in
Britain.

3. The Britizsh Empire provided
marksrs wharm Britain could sall
manufactured goods.

4. Industrislisation reduced
Britain's nead for owarseas

CHALLENGE:

The British Empira was
important becauss

\ 4
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POST TASK: Colonisation of Australia
and Source Analysis.

- B

INSTRUCTIONS: 1
For Tesk 1: Heve 8 look at the Source next to the task and answer the 4
quastions an the source. Outline the natwe, orgin and purpose of the source
and outline what the sourcs shows.
For Tesk 2: Take a step funhar and angwer the more analyiical gusstions. A

TASK 1:

; afmmps Lip Sepghl il er Thewe {Bildben

Matura:

Oirigin:

I ", _‘ : - Purposa:

" ol -y i - s [l il i !
Ae, Ry .I..-:.-"i:.- Ham = f i |
L ! ¥ i

= g .:'hl a

Mary aborigisgd children (especialy childres who What does the source show?
had one shorigng panest and one white parem|

were taken fram trer Familes ard raised in

orphanapes B Britih children

P R
TASK 2: i CHALLENGE N
Can you outline any spacific knowledge What makes this sounce
woul hawve that directly links to this il sefid] for tellbmg yodl sboiet
SOUTCe? thie col ondsathon of
Avratretia?

Howr doas the Source agres with your
kreawbedgs of tha colonisstion of
Auatrada?
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SELF QUIZZING: The British
Empire and Australia.

pe

boxes naxt to the guestions.

questions.

NS

N

INSTRUCTIONS: Answer the Prap Check Questions in the blank

Answer tha Post Check Queastions inthe blank boxes nasxt to the

=

o

QUESTION ANSWER

CHECHK

Wihen did Britain colonise
fustralka?

What were the indigenous
people of Australia catled ¥

Wihat problam was Britasn
facing in thea lata 18th
CEriung s

QUESTION ANSWER

CHECK

&ime 3 resourtes Britain
ained from @5 cobsnies to Tued
e Industrial FRessolu tiorn.

Howw did Britains Empire
support the Industrial
Revolution?

How were thea kives of
Abworiginal Paople
affactad?
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LEARNING BOX  veurs istory - he Bettien Empire.

GOLDEN THREAD in the last few lessons, we explored

~ how the British Empire established a colonies across America
and Australia. We also looked at the impact it had on the
Aboriginal People. Now we will be looking at the relationship
between Britain and India, examining how British rule affected
both countries and how Indians responded to colonial control.

Y ~

f

7 IMPORTANT

the East india Compary
and later through direct
rule by the Breish Crown
after 1858. inda prosided
Eritaan with valuable
resources, trade
opportunities and military
support. Howoves, 8ritish
rule also led to econamec
exploitation, cultural
tensions and growing
demands for
independence from Indian

VISUAL
N %, P S
controt aver Incha theough T "‘< Misconception:

o /

‘Brtish rule only
benefitted India by
nrnging raofways,
educaton and
modemisaton.”

While Briosh rule
introduced now
infRastructure and
systems, many indians
expenenced economic
hard<hip, loss of politicat
power and
discnmination. Different

groups were affectied in
diferent ways. /

-~

THINKING STEPS

\

1. Why was India important to Britain?
Howr did Britain establish and maintain control over India?
3. Howdid British rule affect the lives of people in India?
4. Howdid India resist British rule and campaign for independence?

- i

o WRITING STEPS )
1. ldentify: What type of source is it? Who created it? When was it
created?
2. Observe: What can you see, read or infer from the source? Pick out
spacific details.

3. Interprat: What message is the source trying to give?

4. Explain: Use evidence from the source to support your
interpretation and link it to your historical knowledge.

2.

b =
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PREP TASK: Britain and India ’

INSTRUCTIHIOMNS:
For Task 1, Baead the short text and placea tha evants in chronological
order by putting the corract number next to each bulist point.
For Task 2, Read the information and complate the fact file below. J

/ TASK 1: b
I thee 1600=, British merchants began trading

wwith India through the East indla Company. Oner
time, Britain geined more control over parts of

Incia. Following the Indian Rebedlion of 1857, the
Britizh govemmeant 100k direct control of India. By
the late 19th century, India was known as the
“lesgpal bn the Crowmn' of the Britieh Emplre.

Hiasessai, nedniy Indians becemmss unhiappy sith
British rule and carmpaigned for indepandence.

= |ndite becomes known &g the Jewel in tha
G oA
British meerchants bagin teding in lndia,
The British governimant takes direct conirol of

India. |
"..._h *  Indians begin campaigning for independenca, |/
e -
= TASK 2: -

4 Indka was Britain's most vatuable colony. Britadn gained access to raw 1"'|
| matensis such as cotton and tea and sold manutfactured goods 1o kndian
markats. Britsin also ussd indian aoldiars to elp defand the emgdne.
Whibe some developments swch &3 ralbways wens introduced, many
Indians balleved British nule benafiited Britain more than india.

Wy wes India importantto Britin?

What changes did Britedn bebng to India?

Wy wera some Indlans unihappy with British nele?
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POST TASK: The British Empire and
Australia

i INSTRUCTIONS:
ForTask 1, complete tha mind map with at least 5 differant negative

consaquances for the Abaoriginal Peopls of the arrival of tha British.

For Task 2 creata a mind map with at least 5 diffarant positiva
consequencas of the British Arrival

For the challengse, answer the guasiion "Tho you think the arrival of
tha British had more positive or negative impacts on the Aboriginal

I"'M_ peopla?

~,

o

fffr TASK 2:

fffr TASK 1:

Megative
Consequences

n

Positive
Consequences
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POST TASK: Britain and India -
Source Analysis

( INSTRUCTIONS: 3
for Task 1: Hawve a look at the Source next to the task and answer the 4
questions on the source. Outiine the nature, origin and purpose of the souwrce
and cutline what the sowce shows.

. ForTask 2: Take a step further and answer the more analytical guestions J

TASK 1:

What does the source show?

marks in awall of the jallianwala Bagh
from the Amritsar Massacre, 13 April

1919
TASK 2: = ™
( CHALLENGE
Can you outtine any specific knowledge \
you have that directly links to this What makes this socuce
source? useful for telling you about

the cotonisation of India™

How does the Source agree with your
knowledge of the colonisation of the
aevents of the Amritsar Massacre?
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SELF QUIZZING: The British
Empire and India.

=

boxes next to the gquestions.

>

INSTRUCTIONS: Answear the Prap Cheack Questions im tha blank

Answear the Post Check Questions in the blank boxas naxt to tha

questiomns.
[ PREP CHECK ]

QUESTION ANSWER CHECK
Through which compsny
did Britaln gain controd
onseT Indie
Mame one resson lndia
wEs Important to Britain.
Marmea one change Britsin
brought to india.

POST CHECK
QUESTION ANSWER CHECHK

When did the indian
Rabellion take place?

Wharae did the Indiasn
Habelion takse pleca?

Wiy did the Indian
Aabeillon take placaT
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that you have learned in the past.
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CONTENTS — YEAR 9 BIOLOGY Autumn Term 2026-27

HW Dates POST — Retrieval topic PREP — Upcoming lesson
Autumn 1 - 07 Sep - 23 Oct 2026
21 Sep 26 GREEN :
T Il
1 Sosoct2e Cell Structure ransport in Cells
05 Oct 26 B RED . S
RP3 | tigat
2 190t 26 Y8 Retrieval: Microscopy & Magnification BEaES AR Naag
19 Oct 26
- 09 Nov 26

3 * Set over Half

Term — due

Stem Cells and Differentiation
Mitosis and the Cell Cycle ' e

first lesson back
Autumn 2 - 02 Nov - 18 Dec 2026
09 Nov 26 B RED ol ;
M |
4 . 23Nov26 Bl Retrieval: Cells and Transport Rigsis e usyion
23 Nov 26 S
B2 Meiosis Stages and Gametes
5 - 07 Dec 26 B1l Assessment Consolidation - s - o
Autumn 2 - 02 Nov - 18 Dec 2026 (due Jan)
07 Dec 26
- 14 Jan 27
* % Christmas
6 Hom k — Monohybrid Inheritance (Punnett squares)

B2 DNA Structure and Inheritance

complete before

returning in

January

Each homework contains: Steps 6-8.5 (Prep: Learning Box, Example/Non-Example, Task, Notes) | Steps 9-11 (Post:
Learning Box, Example/Non-Example, Task + Answer page) | Step 12 (Challenge *% %) | Step 14 (Feedforward) | Step
15 (Self-Quizzing)

Year 9 Biology - Autumn Term Booklet - Contents
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YEAR 9 BIOLOGY - AUTUMN TERM
Autumn 1 - 07 Sep - 23 Oct 2026

HW 1

Set: 21 Sep 26 Due: 05 Oct 26

POST — RETRIEVAL PREP — UPCOMING LESSON
GREEN POST Transport in Cells
Cell Structure

Steps 6-15 - ~20 pages
Year 9 Biology

ped

YEAR 9 BIOLOGY 2 5 | PREP * Upcoming Lesson

PREP LEARNING BOX

KO1: Diffusion, osmosis and active transport — how substances move in and out
of cells

eoosmz THREAD:

You have just studied cell structure and the role of the cell membrane. The next lessons extend this to
how substances actually cross that membrane — three distinct processes depending on the substance
and the energy avaitable,

.8m< IDEA:

Three transport mechanisms:

« Diffusion: movement of particles from high — low concentration (down the gradient), Passive — no
energy neaded. Examples: Oz and CO: across alveoli; glucose into blood.

« Osmosis: movement of water molecules from high water potential (dilute) - low water potential
(concentrated) across a partially permeable membrane, Passive.

« Active transport: movement of substances from low = high concentration (against the gradient),
Requires energy (ATP) and carrier proteins. Example: glucose absorption in the small intestine;
mineral ions into root hair cells,

\ X
's 9
|
{ 930<m2m2.—. ACROSS A CELL MEMBRANE
CRY ® e
(3 ° °%
; i
- -
) ® °
Diftusion Cumosiy (water| Actre transport

\, v
7 ]

9310»4)24 MISCONCEPTION:

Students often say osmaosis is ‘'water moving from low to high concentration’. This is incorrect —

water moves from high water potential (dilute/low solute concentration) to low water potential

(concentrated/high solute concentration), The water is moving down its own concentration gradient —

there is more water in the dilute solution
\ 7
( 1

eEImZ TO USE THIS:

Use this when asked to explain how a named substance enters or leaves a cell, why active transport

requires energy, or to predict what happens to a cell placed in a solution of different concentration
\ J
-~ <

Qx_zx.zn STEPS:

* What substance is moving — is it water (osmosis) or another molecule (diffusion or active

transport)?

» Is it moving down or against the concentration gradient?

» Does the process require energy?
. b,
7 o

‘Ez.,_..zn STEPS:

« Name the transport process and state whether it requires energy.
» State the direction of movement (high - low concentration, or against the gradient),
+ Link to a specific cell or organ context (e.q. root hair cells, alveoli).

15 — Prep Leaming

1-STEP6—5Step €

@
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YEAR 9 BlOLOGYm PREP : Upcoming Lesson

W PREP: EXAMPLE / NON-EXAMPLE

'KO1: Diffusion, osmosis and active transport — how substances move in and out
of cells

¢ )GOLDEN THREAD:

Study the example and non-example carefully. Use the writing steps in your Prep Task.

Question: Explain how glucose is absorbed from the small intestine into the blood, and why this

process requires energy. (4 marks)

’EXAMPLE

Glucose is absorbed from the small intestine into the blood by active transport. Although glucose is
already present at a higher concentration in the blood than in the intestine (after most has been
absorbed), active transport allows glucose to continue moving against this concentration gradient —
from low concentration in the intestine to high concentration in the blood. This process requires
energy in the form of ATP, produced by mitochondria in the intestinal epithelial cells. Carrier proteins
in the cell membrane bind to glucose molecules and use the energy to pull them across the
membrane.

WHAT IS GOOD ABOUT THIS?
v Correct process identified: active transport.
~ Explains direction correctly: against the concentration gradient.

+»ATP and mitochondria named as the energy source.

°NON-EXAMPLE

Glucose diffuses into the blood from the small intestine because there is more glucose there. It needs
energy to do this.

WHAT IS WRONG WITH THIS?
X Diffusion is incorrect — diffusion moves substances down the concentration gradient, not against it.
X'More glucose there' is vague — must state which side has higher concentration and what gradient means.

X'Needs energy' is stated but not explained — must name ATP and mitochondria.

°KEY TAKEAWAY:

Active transport is the only mechanism that moves substances against the concentration gradient.
Always name the process, the direction, the energy source (ATP), and carrier proteins.

Year 9 Biology - HW 1 - STEP 7 — Step 7 of 15 — Prep Example / Non-Example
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YEAR 9 BIOLOGYELXD PREP - Upcoming Lesson
PREP TASK

KO1: Diffusion, osmosis and active transport — how substances move in and out
of cells

r

eINSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not
look back until finished, then check and correct in a different colour.

N

@SCENARIO:

A student places a red blood cell in a very concentrated salt solution. Predict and explain what will
happen to the cell. Use your knowledge of osmosis. (4 marks)

Y

°YOUR ANSWERS:

1. State the direction water will move, using correct osmosis terminology. (2 marks)

2. Predict what happens to the cell's appearance and explain why. (2 marks)

Year 9 Biology - HW 1 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 BIOLOGYECEEN
NOTES PAGE

KO1: Diffusion, osmosis and active transport — how substances move in and out
of cells

@INSTRUCTIONS:

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

-
a
°MY NOTES:

I

I\,

°QUESTIONS | STILL HAVE:

Year 9 Biology - HW 1 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 BIOLOGYELL
POST LEARNING BOX

KO1: Eukaryotic and prokaryotic cells — organelles and their functions

@ GREEN POST

2 .
@AMOPOMZ THREAD:

In Year B you learned that cells are the basic units of life. Now in Year 9 Biology we look inside the cell
In much greater detall — naming organeiles, understanding their specific functiens, and comparing the
two fundamental cell types: eukaryotic and prokaryatic

‘xm< IDEA:

Two cell types:

« Eukaryotic cells (animals and plants) have a nucleus containing DNA, and membrane-bound
organelies.

« Prokaryotic cells {bacteria) have no nucleus — DNA floats free as o loop; no membrane-bound
organelies; smaller overall

Key organelles (eukaryotic):

* Nucleus — contains DNA; contrals cell activity

« Mitochondria — site of aerobic respiration; produces ATP

+ Ribosomes — site of protein synthesis

« Cell membrane — controls what enters and leaves the cell.

« Plant only: cell wall (cellulose, rigid support), chloroplasts (photesynthesis), large vacuole
(supports cell turgor)

Y

A

HMEUKARYOTIC vs PROKARYOTIC CELLS

EUKARYOTIC

PROKARYOTIC

AL

°Zv0x4)24 MISCONCEPTION:

Students often say bacteria have a nucleus but it Is smaller than in animal cells. This is incorrect —
prokaryotic cells have no nucleus at all, Their DNA exists as a single circular chromosome floating
freely In the cytoplasm, not enciesed In @ membrane.

ef.sImZ TO USE THIS:

Use this when asked to compare cell types, label cell diagrams, explain the function of an organelle, or
describe differences between plant, animal and bacterial cells

‘.:.:zx_zm STEPS:

« |5 this cell eukaryotic {nucieus present) or prokaryatic {(no nucleus)?
¢ Which organelle is responsible for this function — nucleus, mitochondria, ribosomes or chloroplasts?

* What structures are unique to plant cells?

?w:._zn STEPS:

« Name the cell type (eukaryotic/prokaryotic) and state the key distinguishing feature.
« Name the organelle, state its function, and explain how Its structure enables that function
+ When comparing: state a similarity AND a difference, with precise vocabulary.

B GREEN POST

Question: Compare the structure of a plant cell with a prokaryotic cell. Give three differences. (6
marks)

A plant cell is eukaryotic, meaning its DNA is enclosed within 2 membrane-bound nucleus. In contrast,
a prokaryotic cell (such as a bacterium) has no nucleus — its DNA exists as a single circular
chromosome floating freely in the cytoplasm. Secondly, a plant cell contains membrane-bound
organelles including mitochondria and chloroplasts, which carry out aerobic respiration and
photosynthesis respectively. A prokaryotic cell has neither mitochondria nor chloroplasts and therefore
cannot carry out aerobic respiration in the same way. Thirdly, both cell types have a cell wall, but they
differ in composition: the plant cell wall is made of cellulose, whereas the bacterial cell wall is made of
peptidoglycan (murein). Plant cells are also significantly larger — typically 10-100 pym — compared to
bacteria, which are typically 1-10 um.

WHAT IS GOOD ABOUT THIS?

v Three clear differences identified — nucleus, organelles and cell wall compaosition. o0
v Precise vocabulary throughout: eukaryotic, prokaryotic, circular chromosome, peptidoglycan. ﬁ
v Size comparison included with specific units (um).

\ J

{ )
902-mX>31—.m
Plant cells have a nucleus and bacteria don't. Plant cells are bigger. Plant cells have a cell wall and so
do bacteria. Plant cells have chloroplasts.
WHAT IS WRONG WITH THIS?
XThree points identified but not explained — no mechanism or reason given for any difference.
X'Plant celis are bigger' — no data given (units/approximate sizes not stated).
X Chloroplasts mentioned but not explained — what is their function and why don't bacteria have them?

. J

q )
°xm< TAKEAWAY:
Cell comparison answers must include: name both cell types, state the difference precisely, and
explain what each structure does or is made of. Three features with no explanation scores half marks

\ J

by - HW 1 - ST

P 10 — Step 1

Example / Nor



YEAR 9 BIOLOGYEZZD CHALLENGE

CHALLENGE TASK

‘Cell Structure — stretch your thinking further

" DCHALLENGE:

Root hair cells are specialised to absorb water and mineral ions from the soil.

Explain how root hair cells absorb (a) water and (b) mineral ions from the soil. For each,
name the transport process, state the direction of movement relative to the concentration
gradient, and explain whether energy is required. Use at least FOUR scientific points.

¢ Think about: Water and mineral ions use different transport mechanisms — which is which? What
concentration gradient exists for water in soil vs. root hair cells? Why can't mineral ions use osmosis? What
provides the energy for active transport?

7~

eYOUR ANSWER:

Year 9 Biology - HW 1 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 BIOLOGYEZD FEEDFORWARD
o) EEDFORWARD BOX

Reflect. Improve. Develop.

POST — Cell Structure

Tick the target that applies to your work

[ ] Name the cell type Eukaryotic or prokaryotic — always state this first.

[[] Name the organelle AND its function Not just 'nucleus' — state what it does.

[ ] Use precise vocabulary Circular chromosome, peptidoglycan, pm — not vague terms.
[[] Three differences = three marks Each difference needs a specific detail, not just a name.

-
QwHAT 1 DID WELL
Today | successfully...

.
{

\.

J

OMY FEEDFORWARD TARGET

My target Is:

PREP — Transport in Cells

Tick the target that applies to your work

[[]Name the correct process Diffusion / osmosis / active transport — not interchangeable.
[ ] State the direction High - low concentration, or against the gradient.
[[] Osmosis = water only Not 'substances' — osmosis moves water molecules specifically.
[] Active transport needs ATP Name ATP and mitochondria as the energy source.
( R

7~
\

~
=7

°MY FEEDFORWARD TARGET

My target is:

N
7\

Small improvements - stronger learning.

Year 9 Biology - HW 1 - STEP 14 — Step 14 of 15 — Feedforward Box
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YEAR 9 BIOLOGY§ | SELF-QUIZZING

SELF-QUIZZING BOX

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — CELL STRUCTURE

WHAT DO | KNOW?
(Declarative)

What is the difference between a eukaryotic and a prokaryotic cell?

Name four organelles found in plant cells but not animal cells.

HOW DO | USE IT?
(Procedural)

How do you compare an animal cell, plant cell and bacterial cell in an exam answer?

What is the function of the mitochondria? Where does this process occur?

WHEN DO | USE IT?
(Conditional)

When would you describe ribosomes rather than mitochondria in an answer about protein production?

When would you describe a cell as eukaryotic vs prokaryotic?

MISTAKES TO AVOID

Why is it incorrect to say bacteria have a 'smaller nucleus'?

What is wrong with saying 'plant cells have chloroplasts for energy'?

PREP — TRANSPORT IN CELLS

WHAT DO | KNOW?
(Declarative)

What are the three ways substances can move in and out of cells?

What is the difference between osmosis and diffusion?

HOW DO | USE IT?
(Procedural)

How do you explain why active transport requires energy?

How do you use osmosis to predict what happens to a cell in a concentrated solution?

WHEN DO | USE IT?
(Conditional)

When would active transport be needed instead of diffusion?

When would you describe osmosis rather than diffusion for water movement?

MISTAKES TO AVOID

Why is 'water moves from low to high concentration' an incorrect description of osmosis?

What is wrong with saying diffusion requires energy?

Year 9 Biology - HW 1 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 BIOLOGY - AUTUMN TERM
Autumn 1+ 07 Sep - 23 Oct 2026

HW 2

Set: 05 Oct 26 Due: 19 Oct 26

POST — RETRIEVAL
ll RED POST

Y8 Retrieval: Microscopy
& Magnification

PREP — UPCOMING LESSON

RP3 Osmosis
Investigation

Steps 6-15 - ~20 pages
& Year 9 Biology

YEAR 9 BIOLOG

PREP + Upcoming Lesson

PREP LEARNING BOX

KO1: RP3 Osmosis investigation — planning, variables and data analysis

@ coLoen THREAD:

You studied diffusion, osmosis and active transport in your last lesson. The upcoming lessons focus on
RP3 — the required practical investigation of osmosis in plant tissue using potato cylinders, This is
assessed in GCSE Paper 1.

.—nm< IDEA:

RP3 — Investigating osmosis in potato cylinders:

» Method: Cut potato cylinders of equal lenath and mass. Place in solutions of different salt
concentrations (e.g. 0, 0.2, 0.4, 0.6, 0.8, 1.0 mol/dm?). Leave for 30 minutes. Blot dry and reweigh.
IV: concentration of salt solution (mol/dm?),

DV: percentage change In mass of potato cylinder.

.

CVs: Initial length/mass of cylinders, temperature, time In solution, surface area.
% change in mass = (final mass — initial mass) + Initial mass % 100,

Isotonic point: the concentration at which there is no mass change — water potential inside =
water potential outside.

T

gomzoﬂmu POTATO IN SUGAR SOLUTION

@lute soluion concentated sotutien
otats swalls (wotar bl POty ik (waler aut)

°_3v0x4>24 MISCONCEPTION:

Students often use change in mass rather than percentage change in mass. If the potato cylinders had
slightly different starting masses, this makes comparison unfair. Always use percentage change to
standardise the data so results from different cylinders can be fairly compared.

Qx_z.czo STEPS:

» What is the independent variable — what concentration range is being tested?
* How do | calculate % change in mass from the data given?
* What does the isotonic point represent on the graph?

/
N
eE:mz TO USE THIS:
Use this for any question about the osmosis required practical — planning the method, identifying
variables, calculating % mass change, or describing the expected graph shape.
\ <
4 N

.Ex_:zo STEPS:

» State the IV, DV and at least two CVs,
« Calculate % change in mass: (final — initial) + initial x 100.

« Describe the graph: mass gained at low concentration, lost at high concentration, Isotonic point
where the line crosses zero.

162



YEAR 9 BIOLOGYE
ﬁw_&vxm_u" EXAMPLE / NON-EXAMPLE

PREP + Upcoming Lesson

~ KO1: RP3 Osmosis investigation — planning, variables and data analysis

o
g

A
(" )GOLDEN THREAD:
&

Study the example and non-example carefully. Use the writing steps in your Prep Task.

the mass of a potato cylinder before and after placing itin a 0.6
ass = 4.0 g, final mass = 3.4 g. Calculate the percentage change in mass

Percentage change in mass = (3.4 — 4.0) + 4.0 x 100 = —-0.6 + 4.0 x 100 = —=15%. The negative
value indicates the potato cylinder lost mass. This means water moved out of the potato cells by
o0smosis — the water potential outside (in the 0.6 mol/dm? solution) was lower than the water potential
inside the potato cells. Water moves from high water potential (inside the potato) to low water

potential (the concentrated solution) across the partially permeable cell membrane.

WHAT IS GOOD ABOUT THIS?
<Formula correctly applied with working shown; negative sign retained and explained,
~ Explains direction: water left the potato because the external solution had lower water potential.

s Uses correct osmosis language: water potential, partially permeable membrane, high = low water potential

Y
A

°202.mx>_<_vrm
% change = (3.4 — 4.0) + 4.0 = —0.15, The potato lost water because the solution was concentrated,

WHAT IS WRONG WITH THIS?
XForgot to multiply by 100 — answer should be —15%, not =0.15
x'Lost water because the solution was concentrated' — must explain using water potential terminology.

xNo mention of partially permeable membrane or osmosis as the mechanism.

\ y,

'3 B
?5 TAKEAWAY:
% mass change: (final — initial) + initial x 100. Always retain the sign (positive = gained, negative =
lost). Always explain using water potential, not just ‘concentration’.

\ )

YEAR 9 BIOLOGYRE LS M RED POST

POST LEARNING BOX

KO1 Retrieval: Cell structure, microscopy, magnification and size calculations

@3 GoLDEN THREAD:
(€

You studied cell structure in Year B. This Red Post retrieval strengthens that earlier memory trace —
the wider the gap since you last recalled this, the stronger the memory becomes. Focus on microscopy
calculations and the comparison of cell types.

..nm< IDEA:

Microscopy and magnification:

Magnification = image size + actual size (rearrange: actual size = image + magnification).

Units: um (micrometres, 1 mm = 1000 ym), nm (nanometres, 1 pm = 1000 nm).

Light microscope: magnification up to x1500; resolution ~200 nm; can view living celis

Electron microscope: magnification up to x2,000,000; resolution ~0.2 nm; cannot view living
cells; reveals ultrastructure (mitochondria detail, ribosomes).

Scale bars: used on micrographs to calculate real sizes

\

ﬁ e!:n!OmnOim MAGNIFICATION

uOO

actunt (A)

mage (1)
M (magnification)

MelsA

e
\

°:St0!._.>z._. MISCONCEPTION:

Students often divide actual size by image size, giving a tiny number. Always check: magnification
should be a number larger than 1 (you are making the image bigger, not smaller). If your answer is
less than 1, you have divided the wrong way around,

e’ZImZ TO USE THIS:

Use this when asked to calculate magnification, actual size or image size from a micrograph, or when
comparing light and electron microscopes

Q:.zz.zn STEPS:

* Which two values do | know — image size, actual size or magnification?

Y

I\

+ Have I converted all measurements to the same unit?

« Is my answer for magnification greater than 17

?z_._._zn STEPS:

» Write the formula: magnification = image size + actual size.

Y
A

* Substitute values with units, showing all working.

« Convert units if needed (mm = pm: multiply by 1000).

9 Biology - HW 2 < STEP 8
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YEAR 9 BlOLOGYm PREP : Upcoming Lesson
PREP TASK

KO1l: RP3 Osmosis investigation — planning, variables and data analysis

r

QINSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not
look back until finished, then check and correct in a different colour.

\
\
@DATA:

A student tests potato cylinders in five salt concentrations. Results:

Concentration (mol/dm?3) Initial mass (g) Final mass (g) % change
0.0 4.0 4.6 ?
0.2 4.0 4.3 ?
0.4 4.0 4.0 ?
0.6 4.0 3.6 ?
0.8 4.0 3.2 ?

"
\
°YOUR ANSWERS:

1. Calculate the % change in mass for all five concentrations. Show working for the first
one. (3 marks)

2. At what concentration is the isotonic point? Explain what this means in terms of water
potential. (2 marks)

Year 9 Biology - HW 2 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 BIOLOGYECZER
NOTES PAGE

KO1: RP3 Osmosis investigation — planning, variables and data analysis

r

QINSTRUCTIONS:

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

\
S
°MY NOTES:

S\

\
7

°QUESTIONS | STILL HAVE:

Year 9 Biology - HW 2 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 BIOLOGY R =00 M RED POST

{ \POST: EXAMPLE / NON-EXAMPLE

Y8 Biology Retrieval — modelling a full 6-mark answer

:v,mo_,omz THREAD:

We use the same writing steps from the Post Learning Box, applied at full 6-mark depth

Question: A student views a cell under a light microscope. The image the cell is 45 mm wide. The

actual width of the cell is 30 pm. Calculate the magnification. Show your working. (3 marks)

‘mxbgvrm

First convert units: 45 mm = 45,000 um, Magnification = image size + actual size = 45,000 + 30 =
x1500. The magnification of the microscope is x1500. This is consistent with a high-powered light
microscope, which can achieve magnifications up to x1500.

WHAT IS GOOD ABOUT THIS?

+Units converted correctly to um before calculating.

»Formula stated, values substituted, working shown.

sAnswer interpreted in context (x 1500 = maximum light microscope magnification).

\

\

°ZOZ-mx>_$vrm

Magnification = 45 + 30 = 1.5.

WHAT IS WRONG WITH THIS?
XUnits not converted — must use the same unit {both in um or both in mm) before dividing
xAnswer of 1.5 is far too small for a microscope magnification — indicates wrong unit conversion.

XxNo formula stated or working shown,

~

\.

o_nm< TAKEAWAY:

Magnification calculations: always convert to the same unit first, always show the formula and
working, always check your answer is greater than 1.

YEAR 9 BIOLOGYEZES W RED POST

POST-TASK

KO1 Retrieval: Cell structure, microscopy, magnification and size calculations

‘xmc POST: RECONNECTS AN EARLIER ROUTE

This task retrieves Y8 Biology Retrieval at the point where forgetting begins — strengthening the
memory trace before it fades.

magnification. Calculate the

Question: A student views a cell. The image is 60 mm wide at x200
actual width of the cell in pm. Show your working. (3 marks)

emhbmmOFUmU STEPS TOWARDS 6 MARKS:

¢ Step 1 (1 mark): Write the formula for magnification and rearrange to find actual size.
« Step 2 (1 mark): Convert the image size to um and substitute all values. Show all working.

« Step 3 (1 mark): State the final answer in pm and check it is a sensible size for a cell (cells are
typically 10-100 pm).

STEP 10 — Step 10 of 15 ample / Non-Exanm

feor 9 Biology - HW 2
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CHALLENGE

YEAR 9 BIOLOGYELZED

CHALLENGE TASK

Y8 Biology Retrieval — stretch your thinking further

SCHALLENGE:
A student notices that the potato cylinders in pure water (0.0 mol/dm?) gained more mass than
expected but became soft and flaccid rather than firm.

Explain why the potato became flaccid despite gaining water. Use your knowledge of
osmosis, turgor pressure and cell wall structure. Use at least FOUR scientific points.

© Think about: What does turgor pressure mean? What happens when a cell gains too much water —
can plant cells burst? How does the cell wall interact with water uptake? What would make a cell turgid vs

flaccid?

r

eYOUR ANSWER:

Year 9 Biology - HW 2 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 BIOLOGYEZZD

FEEDFORWARD

FEEDFORWARD BOX

Reflect. Improve. Develop.

POST — Y& Cell Structure Retrieval

Tick the target that applies to your work

[ ] Always canvert units before calculating

[[] show the formula and working

[] Check your answer |s = 1

[] Compare boath microscape types

mm = pmc multiply by 1000,
Magnification = image + actual,
Magnification must always be greater than 1.

Resolution, magnification, living/dead — all three,

QwHaT 1 DID WELL

\

IS

¥ FEEDFORWARD TARGET

PREP — Osmosis RP3

Tick the target that applies to your work

[ ] Retain the sign (+ or =)

[[] Use % change. not change in

[[] Isatonic point = 0% change

"\|_ Explain using water potential

nass Standardises data for fair comparison
Positive = gained mass; negative = [ost mass.
Water potential inside = water potential outside.

Mat just "concentration’ — use water potential terminology.

QwHat i pip weLL

-

034 FEEDFORWARD TARGET

Small improvements — stronger learning.

YEAR 9 BIOLOGYEZED

FEEDFORWARD BOX

Reflect. Improve. Develop.
POST — Y& Cell Structure Retrieval

Tick the target that applies to your work
[ ] Always convert units before calculating mim = pm: multiply by 1000,
[ Show the formula and working Magnification = image + actual,

] Check your answer is > 1 Magnification must always be greater than 1.

| Compare bath micrascope types Resolution, magnification, living/dead — all three,

FEEDFORWARD

QwHar 1 DiD WELL

QY FEEDFORWARD TARGET

PREP — Osmosis RP3

Tick the target that applies to your work

[] Use % change, not change in mass Standardises data for fair comparison
[ ] Retain the sign [+ or =) Positive = gained mass; negative = ost mass.
[[] Isotonic point = 0% change Water potential inside = water potantial outside,

7] Explain using water potential Mot just "'concentration’ — use water potential terminology.

Qwnar i Dip weLL

v FEEDFORWARD TARGET

Small improvements — stronger learning.

Step 1d o

Year
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YEAR 9 BIOLOGY§
SELF-QUIZZING BOX

SELF-QUIZZING

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ON do not include or explain any answers.

POST — Y8 CELL STRUCTURE RETRIEVAL

WHAT DO | KNOW?
(Declarative)

Write the formula for magnification.

What is the difference between resolution and magnification?

HOW DO | USE IT?
(Procedural)

How do you calculate actual cell size from a micrograph?

How do you convert mm to um?

WHEN DO | USE IT?
(Conditional)

When would you use an electron microscope rather than a light microscope?

When would you check that a magnification calculation answer is sensible?

MISTAKES TO AVOID

Why is dividing actual size by image size a common error?

What is wrong with giving a magnification answer less than 17

PREP — OSMOSIS REQUIRED PRACTICAL

WHAT DO | KNOW?
(Declarative)

What is the formula for % change in mass?

What is the isotonic point in an osmosis experiment?

HOW DO | USE IT?
(Procedural)

How do you calculate % change in mass from a data table?

How do you describe the graph shape for an osmosis experiment?

WHEN DO | USE IT?
(Conditional)

When would you use % change in mass rather than change in mass?

When would you say water moved 'into’ rather than 'out of' the potato?

MISTAKES TO AVOID

Why must you use percentage change rather than absolute change in mass?

What is wrong with saying 'the solution is more concentrated so water moves in'?

Year 9 Biology - HW 2 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 BIOLOGY +f AUTUMN TERM

Autumn 1

- 07 Sep - 23 Oct 2026

HW 3

Set: 19 Oct 26 Due: 09 Nov 26

| % Set over Half Term — due first lesson back

POST — RETRIEVAL
GREEN POST

PREP — UPCOMING LESSON
Stem Cells and

Mitosis and the Cell Cycle Differentiation

Steps

6-15 - ~20 pages
Year 9 Biology

YEAR 9 w_o_lom< b ,‘ PREP - Upcoming Lesson

PREP LEARNING BOX

KO2: Cell growth, differentiation and stem cells — embryonic, adult and
therapeutic uses

?o..omz THREAD:

You have learned that mitosis produces identical daughter cells. The next lessons ask: if all celis are
genetically identical, how do they become specialised? This requires understanding differentiation —
and stem cells are undifferentiated cells that retain the ability to divide and speciallse.

-

'—nm< IDEA:

Key concepts:

« Differentiation: the process by which a cell develops a specialised structure and function by
switching certain genes on or off. Most animal cells lose the ability to differentiate early in
development; most plant cells retain it throughout |ife.

Stem cells: undifferentiated cells that can divide by mitosis and then differentiate Into specialised
cells.

Embryonic stem cells: found in early embryos; can differentiate into any cell type

(totipotent/pluripotent) — greatest potential but ethically controversial,

« Adult stem cells: found in specific tissues (e.g. bone marrow makes blood cells); can only
differentiate into a limited range of cell types.

+ Therapeutic cloning: creating an embryo with the same genetic material as the patient -+

harvesting embryonic stem cells - fewer rejection issues.

b

\,
>

@isTem ceLLs DiFFEReNTIATING

°.3v°’._.>2._. MISCONCEPTION:

Students often say stem cells ‘become any type of cell' without specifying the type of stem cell, Only
embryaonic stem cells can become any cell type (they are pluripotent), Adult stem cells can only
differentiate into a limited range of related cell types. Always specify which type of stem cell you
mean

A

a'e

esxmz TO USE THIS:

Use this when asked to explain what stem cells are, compare embryonic and adult stem cells, evaluate
the ethical issues surrounding their use, or explain therapeutic cloning.

AL

A

9:_2520 STEPS:

« Is this an embryonic or adult stem cell — what can each type become?
« What ethical issues are associated with using embryonic stem cells?
+ How does differentiation occur — which genes are switched on or off?

‘s::._._zo STEPS:

« Define stem cells as undifferentiated cells capable of mitosis and differentiation
» Distinguish embryonic (pluripotent, controversial) from adult (limited range, less controversial)
* For evaluation: name the benefit, name the ethical concern, and give & justified verdict

P 6 — Step 6 of 15 — Prep Leaming 8ox
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YEAR 9 BIOLOGYEL S PREP - Upcoming Lesson
@"\PREP: EXAMPLE / NON-EXAMPLE

i 'KO2: Cell growth, differentiation and stem cells — embryonic, adult and
therapeutic uses

"JGOLDEN THREAD:

Study the example and non-example carefully. Use the writing steps in your Prep Task.

Question: Evaluate the use of embryonic stem cells to treat medical conditions. (4 marks)

GEXAMPLE

Embryonic stem cells have the potential to differentiate into any type of cell in the body, making them
extremely valuable for treating conditions such as Parkinson's disease, diabetes, and spinal cord
injuries — where specific types of cells have been damaged or lost. Unlike adult stem cells, which can
only produce a limited range of cell types, embryonic stem cells could theoretically replace any
damaged tissue. However, obtaining embryonic stem cells requires the destruction of a human
embryo, which raises serious ethical concerns — many people believe that an embryo has the same
moral status as a person, and that its destruction is therefore unacceptable. Therapeutic cloning can
reduce the risk of rejection (since the embryo carries the patient's own genetic material) but also
involves creating an embryo solely for research, which raises further ethical objections. Overall, the
potential to treat previously incurable conditions provides a strong scientific justification for their use,
but robust regulation is essential to ensure ethical standards are upheld.

WHAT IS GOOD ABOUT THIS?
v Specific benefit named — can become any cell type; named medical examples given.
v Ethical concern explained: embryo must be destroyed, moral status of embryo raised.

vTherapeutic cloning mentioned with both benefit (no rejection) and concern (creates embryo for research).

\. 2
4 )
°NON-EXAMPLE
Embryonic stem cells can cure diseases. Some people disagree because embryos are destroyed. It's a
difficult issue.
WHAT IS WRONG WITH THIS?
Xx'Can cure diseases' is too vague — must name specific conditions and explain why stem cells are needed.
X'Some people disagree' — must explain the actual ethical argument: embryo has moral status of a person.
XNo justified conclusion — must state a position with evidence, not just 'it's difficult'.
\ J
4 3
°KEY TAKEAWAY:
Stem cell evaluation: specific benefit + mechanism; specific ethical concern + who holds it and why;
justified verdict. 'lIt's complicated' alone scores zero.
. v

Year 9 Biology - HW 3 - STEP 7 — Step 7 of 15 — Prep Example / Non-Example
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YEAR 9 BIOLOGYE TN PREP - Upcoming Lesson
PREP TASK

KO2: Cell growth, differentiation and stem cells — embryonic, adult and
therapeutic uses

(

QINSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not
look back until finished, then check and correct in a different colour.

N

@TAS K:

A scientist proposes using adult stem cells from bone marrow to treat a patient with heart disease.
Another scientist argues embryonic stem cells would be more effective. Evaluate both options,
considering effectiveness and ethical issues. Give a justified conclusion. (4 marks)

I\,

°YOUR ANSWERS:

Year 9 Biology - HW 3 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 BIOLOGYEL.C2EN
NOTES PAGE

KO2: Cell growth, differentiation and stem cells — embryonic, adult and
therapeutic uses

r

~
@INSTRUCTIONS:
Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.
- <
@MY NOTES:
% J
q 3
°QUESTIONS | STILL HAVE:

Year 9 Biology - HW 3 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 BIOLOGYR L& B GREEN POST

POST LEARNING BOX
KO2: Stages of mitosis, DNA replicati and the role of cell division in growth and
repair

@OOPUMZ THREAD:

You learned that cells contain a nucleus with DNA organised into chromosomes. Now we look at how
cells divide — mitosis — so that organisms can grow, replace worn-out cells, and repair damage. This
Is & key process linking cell structure to how my ms function.

.xm< IDEA:

The cell cycle:

= Interphase (growth phase): the cell grows, carries out normal functions, and replicates its DNA
so each new cell will receive a full copy

« Mitosis (division phase); the nucleus divides, producing two genetic identical daughter nu:
« Cytokinesis: the cytoplasm divides, producing two genetically identical daughter celis.

Stages of mitosis:

= Prophase: chromosomes condense and bacome visible; nuclear envelope breaks down.

« Metaphase: chromosomes line up along the cell equator,

« Anaphase: chromatids pulled to oppesite poles by spindie fibres,

* Telophase: nuclear envelopes reform around each set of chromosomes.

Result: two daughter celis, each genetically identical to the parent cell, each with the full number of
chromosomes (diploid).

e.:..m CELL CYCLE

°zv0n4>z._. MISCONCEPTION:

Students oftan confuse mitosis with meiosis. prod two g ically i ical diploi
cells used for growth and repair. Meiosis (coming in Year 9 B2) produces four genetically different
haploid cells used for sexual reproduction, If a question mentions growth, repair or asexual

reproduction — It Is always mitosis,

eecxmz TO USE THIS:

Use this when asked to describe or explain the cell cycle, name the stages of mitosis in crder, explain
why the daughter cells are genetically identical, or explain the role of mitosis in growth, repair or
asexual reproduction,

Qz_zx_za STEPS:

« Is the question about growth/repair (mitosis) or reproductionfvariation (mesosis)?
« What happens to the chromosomes at each stage?
* What is the chromosome number of the daughter cells?

’zx_.:zn STEPS:

= State the purpose of mitosis (growth, repair, asexual reproduction},

o Describe the key events: DNA replic
anaphase, telophase),

on in interphase, then the four stages (prophase, metaphase,

« State the result: two diploid, genetically identical daughter cells

Year 9 B HW 3. STEP 9@ — Step 9 of 15 — Post Learning Be

YEAR 9 BIOLOGYR:u2t B GREEN POST

POST: EXAMPLE / NON-EXAMPLE

Mitosis and the Cell Cycle — modelling a full 6-mark answer

@norcmz THREAD:

We use the same writing steps from the Post Learning Box, applied at full 6-mark depth.

ng what happens during interphase, and e
e parent cell. (6 marks)

ain wny

Before mitosis begins, the cell undergoes interphase, during which the DNA is replicated — each
chromosome is copied so that the cell now has two copies of every chromosome (sister chromatids
joined at the centromere). During prophase, the chromosomes condense and become visible under a
microscope, and the nuclear envelope breaks down. In metaphase, the chromosomes line up along the
equator of the cell, attached to spindle fibres from opposite poles. During anaphase, the spindle fibres
contract and pull the sister chromatids apart to opposite poles of the cell. In telophase, a nuclear
envelope reforms around each set of chromosomes, and the cytoplasm divides (cytokinesis) to
produce two daughter cells. The daughter cells are genetically identical to each other and to the
parent cell because DNA replication in interphase produced exact copies of every chromosome — so
both daughter cells receive an identical set of genetic information.

WHAT IS GOOD ABOUT THIS?

~All four stages named in correct order with key events described.

vInterphase correctly described: DNA replication before division.

v Explains why daughter cells are identical: DNA replication produces exact copies,

2 'd
.

°202-mx>_<=vrm

Mitosis produces two identical cells. In prophase chromosomes appear, in metaphase they line up, in
anaphase they split and in telophase the nucleus reforms.

WHAT IS WRONG WITH THIS?
xInterphase not described — DNA replication must be mentioned,
xStages listed but not explained — what happens to chromosomes at each stage must be stated.

XNo explanation of why daughter cells are identical — DNA replication is the key mechanism,

Y
A

0Rm< TAKEAWAY:

Mitosis answers: describe interphase (DNA replication) first, then four stages in order with what
happens to chromosomes at each, and explain genetic identity through exact copying.

Year 98 HW 3 - STEP 10 — Step 1
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YEAR 9 BIOLOGYEZZS N GREEN POST

POST-TASK

KO2: Stages of mitosis, DNA replication, and the role of cell division in growth and
repair

QGREEN POST: STRENGTHENS THE NEW ROUTE

This task retrieves Mitosis and the Cell Cycle at the point where forgetting begins — strengthening the
memory trace before it fades.

Question: Describe the process of mitosis, including interphase, and explain why daughter cells are

genetically identical. (6 marks)

@SCAFFOLDED STEPS TOWARDS 6 MARKS:

e Step 1 (1 mark): Describe interphase — what happens to DNA and why this is essential before
division can begin.

e Step 2 (2 marks): Describe prophase and metaphase — what happens to the chromosomes at
each stage.

e Step 3 (2 marks): Describe anaphase and telophase — what happens to chromatids and how two
nuclei are produced.

e Step 4 (1 mark): Explain why the daughter cells are genetically identical — link to what happened
in interphase.

Year 9 Biology - HW 3 - STEP 11 — Step 11 of 15 — Post-Task
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YEAR 9 BIOLOGYEZZD CHALLENGE

CHALLENGE TASK

'Mitosis and the Cell Cycle — stretch your thinking further

{ )CHALLENGE:

Some scientists are researching induced pluripotent stem cells (iPSCs) — adult cells that have been
reprogrammed to behave like embryonic stem cells.

Explain why iPSCs might be considered better than embryonic stem cells for medical
treatment. Consider effectiveness, ethical issues and the risk of rejection. Use at least
FOUR scientific points.

Think about: What is the key advantage of embryonic stem cells? Do iPSCs share this advantage?
What is the ethical problem with embryonic stem cells that iPSCs avoid? Would iPSCs cause rejection — why or

why not?

-
evoun ANSWER:

Year 9 Biology - HW 3 - STEP 12 — Step 12 of 15 — Challenge Task
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FEEDFORWARD

YEAR 9 BIOLOGYEZED
SRFEEDFORWARD BOX

Reflect. Improve. Develop.

POST — Mitosis and Cell Cycle

Tick the target that applies to your work

[ ] Describe interphase first
[[] Name all four stages in order
[] Explain genetic identity

[] Mitosis # meiosis

DNA replication must be mentioned before the stages.
Prophase - Metaphase - Anaphase - Telophase.
DNA replication produces exact copies — that's why they're identical.

Growth/repair = mitosis; reproduction/variation = meiosis.

57

.

OMY FEEDFORWARD TARGET

My target is:

PREP — Stem Cells

Tick the target that applies to your work

[[] Specify the stem cell type
[ ] Explain differentiation
[] Ethical concern = embryo destroyed

[]Justified conclusion

Embryonic (any cell) vs adult (limited range).
Genes switched on/off — not 'cells change shape'.
Not just 'some people disagree' — explain the argument.

Take a position with evidence — don't just say 'both have pros and cons'.

>

d B
QwHAT 1 DID WELL
Today | successfully
\ J
8 )
Y FEEDFORWARD TARGET
\ J
é B
Small improvements - stronger learning.
\ J

Year 9 Biology - HW 3 - STEP 14 — Step 14 of 15 — Feedforward Box
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YEAR 9 BIOLOGY]
SELF-QUIZZING BOX

SELF-QUIZZING

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — MITOSIS AND CELL CYCLE

WHAT DO | KNOW?
(Declarative)

What happens during interphase before mitosis begins?

Name the four stages of mitosis in the correct order.

HOW DO | USE IT?
(Procedural)

How do you explain why daughter cells are genetically identical to the parent?

How do you describe what happens to chromosomes during anaphase?

WHEN DO | USE IT?
(Conditional)

When does the nuclear envelope break down and when does it reform?

When would you describe mitosis rather than meiosis in an answer?

MISTAKES TO AVOID

What is the difference between mitosis and meiosis?

Why is it wrong to say 'chromosomes split in half during anaphase'?

~

PREP — STEM CELLS AND DIFFERENTIATION

WHAT DO | KNOW?
(Declarative)

What is differentiation and how does it occur?

What is the difference between embryonic and adult stem cells?

HOW DO | USE IT?
(Procedural)

How do you evaluate the ethical issues around using embryonic stem cells?

How do you explain therapeutic cloning and its advantages?

WHEN DO | USE IT?
(Conditional)

When would you recommend embryonic over adult stem cells?

When would you evaluate iPSCs as an alternative to embryonic stem cells?

MISTAKES TO AVOID

Why is it wrong to say ‘all stem cells can become any cell type'?

What is wrong with saying 'stem cells are good because they cure diseases' without further explanation?

Year 9 Biology - HW 3 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 CHEMISTRY - AUTUMN TERM

Autumn 1 - 07 Sep - 23 Oct 2026

HW 1

Set: 21 Sep 26 Due: 05 Oct 26

\
POST — RETRIEVAL

Y GREEN POST
C1 Atomic Structure

PREP — UPCOMING LESSON
Electronic Configuration

Steps 6-15 - ~20 pages
™ Year 9 Chemistry

YEAR 9 CHEMISTRY

PREP * Upcoming Lesson

PREP LEARNING BOX

C1: Electron shells, electronic configuration notation and the first 20 elements

ooosmz THREAD:

You now know how many protons, neutrons and electrons an atom has. The next lessons focus on how
electrons are arranged in shells around the nucleus — this is the key to understanding reactivity,
bonding and the structure of the periodic table.

-

o

.Xm< IDEA:

Electron shells and configuration:

« Electrons occupy shells (energy levels) at increasing distances from the nucleus.

Shell capacities: shell 1 = max 2 electrons; shell 2 = max 8; shell 3 = max 8 (for first 20
elements).

Electrons

the lowest energy shell first (innermost - outwards)

Notation: written as numbers separated by commas. E.g. Sodium (Na, 11 electrons) = 2,8,1,
» The number of electrons in the outer shell = group number in the periodic table.

The number of occupied shells = period number.
Examples: H=1; He=2; Li=2,1; C=24; Ne=2,8; Na=2,8,1; C1=2,8,7; Ca=2,8,8,2.

~

—

@mOU_cgn FILLING ELECTRON SHELLS

2,8, 1 shails ill 2, then 8, then &

A

9!‘0”4‘2,—. MISCONCEPTION:

Students sometimes put more than 8 electrons in shell 2 for elements in Period 3. Shell 2 holds a
maximum of 8 — any extra electrons go into shell 3. Far example, aluminium (13 electrons) is 2,8,3
— not 2,11 or 2,10.1

a<<.._m2 TO USE THIS:

Use this whenever you need to write or interpret electronic configurations, explain why elements in
the same group have similar properties, or link electron configuration to position in the periodic table.

Y

Qz_zx_zo STEPS:

« How many electrons does this atom have (= atomic number for neutral atoms)?

shell 1 first (max 2), then shell 2 (max 8), then shell 3 (max 8).
= How many electrons are in the outer shell — which group Is this?

-~

°s=::zn STEPS:

* Write the atomic number (= electron count for neutral atom).
* Write the configuration by filling shells in order: 2, then 8, then 8.
» State the group number (outer shell electrons) and period number (number of shells occupied).

Year

try - HW 5 — Prep Learning Box
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YEAR 9 CH EM'STRYm PREP - Upcoming Lesson

PREP: EXAMPLE / NON-EXAMPLE

*C1: Electron shells, electronic configuration notation and the first 20 elements

£ )GOLDEN THREAD:

Study the example and non-example carefully. Use the writing steps in your Prep Task.

Question: Write the electronic configuration of phosphorus (atomic number 15). State which group

and period it belongs to, and explain how the electronic configuration determines its group number. (4
marks)

‘EXAMPLE

Phosphorus has 15 electrons. Electronic configuration: 2,8,5. Shell 1 holds 2, shell 2 holds 8, and the
remaining 5 electrons go into shell 3. Phosphorus is in Period 3 because it has electrons in three shells.
It is in Group 5 because it has 5 electrons in its outer shell. The group number is determined by the
number of electrons in the outermost shell — elements in the same group have the same number of
outer electrons, which is why they have similar chemical properties.

WHAT IS GOOD ABOUT THIS?
v Configuration written correctly: 2,8,5.
v Period (3 shells) and Group (5 outer electrons) correctly identified.

v Explains the link: outer shell electrons determine group; same outer electrons - similar chemical properties.

°NON-EXAMPLE

Phosphorus has 15 electrons so configuration is 2,8,5. It is in group 5.

WHAT IS WRONG WITH THIS?

XConfiguration is correct but period not stated.

XNo explanation of why group = outer shell electron number.

XNo mention of why elements in the same group have similar properties.

VA

°KEY TAKEAWAY:

Electronic configuration: fill shells in order (2, 8, 8). Group = outer shell electrons; period = number of
shells. Always explain the link between configuration and position in the periodic table.

Year 9 Chemistry - HW 1 - STEP 7 — Step 7 of 15 — Prep Example / Non-Example
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YEAR 9 CHEMISTRY 3 PREP - Upcoming Lesson

PREP TASK

C1: Electron shells, electronic configuration notation and the first 20 elements
r 3\
@INSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not
look back until finished, then check and correct in a different colour.

@TAS K:

Write the electronic configurations for the following elements and state the group and period for each.
(4 marks)

°YOUR ANSWERS:

1. Magnesium (Mg, Z = 12) — configuration, group and period. (1 mark)

N
7

\
\.

2. Chlorine (Cl, Z = 17) — configuration, group and period. (1 mark)

3. Potassium (K, Z = 19) — configuration, group and period. (1 mark)

4. Explain why elements in Group 1 all react in similar ways. (1 mark)

Year 9 Chemistry - HW 1 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 CHEMISTRYEZD)
NOTES PAGE

C1: Electron shells, electronic configuration notation and the first 20 elements

r

elNSTRUCTIONS:

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

\,
s
°MY NOTES:

I\,

\
7

eQUESTIONS I STILL HAVE:

Year 9 Chemistry - HW 1 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 CHEMISTRYEZS ] GREEN POST

POST LEARNING BOX

C1: Protons, neutrons and electrons — atomic number, mass number and isotopes

'GOLDEN THREAD:

S
In Year 8 you studied elements, compounds and the periodic table. Now in Year 9 we go deeper — into
the atom tself. Understanding atomic structure is the foundation for everything in chemistry: banding,
reactivity, the periodic table and quantitative chemistry.

.Am< IDEA:

Inside the atom:
« Proton: relative mass 1, charge +1, found in the nucleus.

« Neutron: relative mass 1, charge 0, found in the nucieus.

Electron: relative mass ~0 (1/1836), charge ~ 1, found in shells around the nucleus.

Atomic number (Z): number of protons in the nucleus — defines the element
« Mass number (A): total number of protons + neutrons,
Number of neutrons = mass number ~ atomic number.

In a neutral atom: number of protans = number of electrons

Isotopes: otoms of the same element with the same number of protons but different numbers of
neutrons (different mass numbers)

N

*.:.:_:: ATOM — LABELLED

ukomic no. » protony; mavs no. = peatons + seutrons

s

°3v0x._.>2.—. MISCONCEPTION:

Students often say isotopes have different numbers of protons. This Is Incorrect — isotopes always
have the same number of protons {same atomic number, same element). They differ only in the
number of neutrons, giving them different mass numbers. If the proton number changed, It would be a
different element entirely.

N

e(.:._mz TO USE THIS:

Use this when asked to describe atomic structure, calculate numbers of particles from atomic/mass
number, or explain what Isotopes are

b

A

9:.zx.zo STEPS:

= What are the atoric number and mass number of this atom?
« How many neutrons? {mass number — atomic number)
« |s this an Isotope quaestion? Same protons, different neutrons.

y
b

A

?a_q_zo STEPS:

= State the number of protons, neutrons and electrons — show the calculation for neutrons

« Define isotopes: same element {same atomic number), different mass number (different neutron
number)

Explain any differences in properties between isotopes (same chemical properties; different
mass/nuclear stability)

B} GREEN POST

| C1 Atomic Structure — modelling a full 6-mark answer

@HGOLDEN THREAD:
" .
We use the same writing steps from the Post Learning Box, applied at full 6-mark depth.

ine has atomic number 17 and mass number 35. State the number of
n what is meant by the term ‘isotope’, using ¢ ine-35

Atomic number = number of protons = 17. Number of electrons = 17 (equal to protons in a neutral
atom). Number of neutrons = mass number — atomic number = 35 — 17 = 18. For chlorine-37:
protons = 17, electrons = 17, neutrons = 37 — 17 = 20. Isotopes are atoms of the same element that
have the same number of protons but different numbers of neutrons — and therefore different mass
numbers. Chlorine-35 (*7**Cl) has 17 protons and 18 neutrons, while chlorine-37 (*7*’Cl) has 17 protons
and 20 neutrons, Both are chlorine atoms because they have the same atomic number (17). They have
identical chemical properties because chemical behaviour depends on electron configuration, which is
determined by proton number — not neutron number,

WHAT IS GOOD ABOUT THIS?

7 All three particle counts calculated correctly for Ci-35

v Isotopes defined precisely: same protons, different neutrons, therefore different mass numbers.
~ Explains why isotopes have identical chemical properties: same electron configuration,

-~

184

°zoz.mx>3_vrm

Chlorine has 17 protons and 17 electrons. Neutrons = 35 — 17 = 18. Isotopes have the same number
of protons but different numbers of neutrons

WHAT IS WRONG WITH THIS?

X Correct but incomplete — only CI-35 calculated, not CI-37 comparison.

Xlsotope definition correct but no explanation of why chemical properties are the same.
XNo example given using both isotopes with their specific particle numbers

\ J

4 R
OXm< TAKEAWAY:
Atomic structure answers: show the neutron calculation (A = Z), define isotopes using proton and
neutron numbers, explain identical chemical properties through electron configuration.

. J

STEP 10




YEAR 9 CHEMISTRYEZED N GREEN POST
POST-TASK

C1: Protons, neutrons and electrons — atomic number, mass number and isotopes

eGREEN POST: STRENGTHENS THE NEW ROUTE

This task retrieves C1 Atomic Structure at the point where forgetting begins — strengthening the
memory trace before it fades.

Question: An atom of chlorine has atomic number 17 and mass number 35. State the number of

protons, neutrons and electrons. Explain what isotopes are, using chlorine-35 and chlorine-37 as an
example. (6 marks)

@SCAFFOLDED STEPS TOWARDS 6 MARKS:

e Step 1 (2 marks): State the number of protons, neutrons and electrons in chlorine-35. Show the
calculation for neutrons: A — Z.

¢ Step 2 (2 marks): Define isotopes precisely using the key terms: same element, same atomic
number, different mass number, different number of neutrons.

e Step 3 (2 marks): Compare CI-35 and Cl-37 — state the particle numbers for each and explain
why both are classified as chlorine. Explain why they have the same chemical properties.

Year 9 Chemistry - HW 1 - STEP 11 — Step 11 of 15 — Post-Task
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YEAR 9 CHEMISTRYEZED CHALLENGE

CHALLENGE TASK

'C1 Atomic Structure — stretch your thinking further

{ )CHALLENGE:

Dmitri Mendeleev arranged elements in his early periodic table by atomic mass rather than atomic
number. He noticed that some elements didn't fit the pattern and left gaps, predicting undiscovered
elements.

Using your knowledge of atomic structure and electronic configuration, explain why the
modern periodic table is arranged by atomic number rather than atomic mass, and
evaluate why Mendeleev's approach of leaving gaps was scientifically valid. Use at least
FOUR scientific points.

¢ Think about: Why does atomic number (protons) determine chemical properties rather than atomic
mass? What determines which group an element belongs to? Why were gaps better than forcing elements into
the wrong place? What does this tell us about good scientific practice?

7

°YOUR ANSWER:

Year 9 Chemistry - HW 1 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 CHEMISTRYEZED FEEDFORWARD

FEEDFORWARD BOX

Reflect. Improve. Develop.

POST — C1 Atomic Structure

Tick the target that applies to your work

[ ] Neutrons = mass number — atomic number Always show this calculation.

[] Neutral atom: protons = electrons lons are different — a neutral atom has equal p and e.
[ ]!sotopes: same Z, different A Same protons, different neutrons — same element.
[]'dentical chemical properties Because same electron configuration — not same mass.

~
27

7
\.

4 N\
OMY FEEDFORWARD TARGET

My target is:

PREP — C1 Electronic Configuration

Tick the target that applies to your work

[]Fill shells in order: 2, 8, 8 Shell 2 max = 8, not more.

[ ] Group = outer shell electrons Count the electrons in the outermost shell.
[] Period = number of shells occupied 3 shells = Period 3.

[] Same group = same outer electrons Explains why similar chemical properties.

~
v,

r
\

7

OMY FEEDFORWARD TARGET

Mv t ot IS
My targetis

Small improvements - stronger learning.

Year 9 Chemistry - HW 1 - STEP 14 — Step 14 of 15 — Feedforward Box
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YEAR 9 CHEMISTRYEL i SELF-QUIZZING
SELF-QUIZZING BOX

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — C1 ATOMIC STRUCTURE

WHAT DO | KNOW?
(Declarative)

What are the charges and relative masses of protons, neutrons and electrons?

What is the difference between atomic number and mass number?

HOW DO | USE IT?
(Procedural)

How do you calculate the number of neutrons in an atom?

How do you define isotopes using the terms proton, neutron and mass number?

WHEN DO | USE IT?
(Conditional)

When would you explain why isotopes have the same chemical properties?

When would you use atomic number rather than mass number to identify an element?

MISTAKES TO AVOID

Why is it wrong to say isotopes have different numbers of protons?

What is wrong with saying 'an atom has more electrons than protons'?

‘
>

PREP — C1 ELECTRONIC CONFIGURATION

WHAT DO | KNOW?
(Declarative)

What is the maximum number of electrons in shells 1, 2 and 3?7

Write the electronic configuration of sodium (Z = 11).

HOW DO | USE IT?
(Procedural)

How do you determine the group number of an element from its electronic configuration?

How do you determine the period number from the electronic configuration?

WHEN DO | USE IT?
(Conditional)

When would you link electronic configuration to reactivity?

When would you use electronic configuration to explain why two elements have similar properties?

MISTAKES TO AVOID

Why is 2,11 an incorrect electronic configuration for Na?

What is wrong with writing K (Z=19) as 2,8,9 instead of 2,8,8,17?

Year 9 Chemistry - HW 1 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 CHEMISTRY - AUTUMN TERM

Autumn 1 - 07 Sep - 23 Oct 2026

HW 2

Set: 05 Oct 26 Due: 19 Oct 26

POST — RETRIEVAL PREP — UPCOMING LESSON
[ RED POST Relative Atomic Mass

Y8 Retrieval: Periodic
Table Groups 1, 7 & 0

Steps 6-15 - ~20 pages
* Year 9 Chemistry

YEAR 9 A”Imz_m‘_-m< ) PREP « Upcoming Lesson

PREP LEARNING BOX

C1: Calculating relative atomic mass (RAM) from isotope data — upcoming lessons

eﬁo—.omz THREAD:

You know what isotopes are — atoms of the same element with different mass numbers. The next
lessons extend this to calculating the relative atomic mass of an element fram its isotopes, weighted
by abundance. This is used in mass spectrometry and underpins all quantitative chemistry,

‘_Am< IDEA:

Relative atomic mass (A.):

+ The average mass of atoms of an element, taking Into account the relative abundance of each
isotope,

Formula: A- = L {mass of isotope x % abundance) = 100

The result is usually not a whole number because it is a weighted average.

Example: chlarine has two isotopes — »C| (75%) and *'Cl (25%).

AACH) = (35 x 75 + 37 x 25) + 100 = (2625 + 925) + 100 = 3550 + 100 = 355

Mass spectrometry is used to determine the exact masses and abundances of isotopes,

enzrowim ISOTOPES -+ RAM

17p, 380 17p, 208
RAM = (3I5X75 + 37x25) + 100 = 35.5

A

-

°_310’._.>24 MISCONCEPTION:

Students sometimes use the ratio of isotopes directly without weighting by abundance. You must

Itiply mass by abund before dividing. Il you simply average the two masses (35 + 37) +
2 = 36, you get the wrong answer because this assumes equal abundance — but *Cl is three times
more abundant than *’CL.

A

eélmz TO USE THIS:

Use this whenever a question gives you isotope masses and abundances and asks for the relative

atomic mass. Also use it to explain why Ar values on the periodic table are not whole numbers.
\

A

w
‘::zx.zn STEPS:

« What are the masses and % abundances of each isotope?
+ Have | multiplied each mass by its abundance before dividing?

« Does my answer make sense — is it between the two isotope masses?

I

.
‘E:..:zn STEPS:

* Write the formula: A = E(mass x abundance) + 100.
* Multiply each isotope mass by its % abundance and add the products.
« Divide by 100 and check the answer |les between the two isotope masses.

STER 6 — Step 6 of 15 — Prap Lear

189



YEAR 9 CH EMI STRY@ PREP - Upcoming Lesson

W PREP: EXAMPLE / NON-EXAMPLE

C1: Calculating relative atomic mass (RAM) from isotope data — upcoming lessons

{ )GOLDEN THREAD:

Study the example and non-example carefully. Use the writing steps in your Prep Task.

Question: Boron has two isotopes: °B (abundance 20%) and *'B (abundance 80%). Calculate the

relative atomic mass of boron. Show all working. (3 marks)

‘EXAMPLE

A«(B) = (10 x 20 + 11 x 80) + 100 = (200 + 880) + 100 = 1080 + 100 = 10.8. The relative atomic
mass of boron is 10.8. This value lies between the two isotope masses (10 and 11) and is closer to 11
because *'B is more abundant (80%).

WHAT IS GOOD ABOUT THIS?
v Formula stated and both products calculated correctly.
» Division by 100 and correct final answer: 10.8.

v Answer interpreted: closer to 11 because B is more abundant — shows understanding.

°NON-EXAMPLE
RAM = (10 + 11) = 2 = 10.5.

WHAT IS WRONG WITH THIS?
XAveraged the two masses without weighting by abundance — incorrect method.
XAnswer (10.5) assumes equal 50/50 abundance — but !B is four times more abundant than °B.

XNo formula shown and no working.

7\

°KEY TAKEAWAY:

RAM calculation: always multiply each mass by its % abundance, add the products, then divide by 100.
Never average masses without weighting. Check: answer must lie between the two isotope masses.

Year 9 Chemistry - HW 2 - STEP 7 — Step 7 of 15 — Prep Example / Non-Example
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YEAR 9 CHEMISTRY G2 PREP - Upcoming Lesson

PREP TASK

C1: Calculating relative atomic mass (RAM) from isotope data — upcoming lessons

~

r

QINSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not
look back until finished, then check and correct in a different colour.

L
>

I\

@RAM PRACTICE:

Copper has two isotopes: 3Cu (69%) and ®°Cu (31%). Calculate the relative atomic mass of copper.
Show all working. (3 marks)

Y

I\

°YOUR ANSWERS:

Year 9 Chemistry - HW 2 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 CHEMISTRYECZEN
NOTES PAGE

C1: Calculating relative atomic mass (RAM) from isotope data — upcoming lessons

~

r

@INSTRUCTIONS:

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

\,
-
°MY NOTES:

\
(
eQUESTIONS | STILL HAVE:

Year 9 Chemistry - HW 2 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 CHEMISTRY

Bl RED POST

POST LEARNING BOX

Y8 C1 Retrieval: Groups 1, 7 and 0 — reactivity trends and explanations

@ooﬁvmz THREAD:

In Year 8 you studied reactivity trends in Groups 1, 7 and 0. This Red Post retrieval strengthens those
earlier memories — the wider the gap since you last recalled this, the stronger the memory becomes.
These trends are also directly explained by the electronic configurations you are now studying.

2 'a

‘Xm< IDEA:

Y8 Periodic Table — key retrieval points:

* Group 1 (alkali metals): Li. Na, K... Reactivity increases down the group. React with water -
metal hydroxide + hydrogen. Reaction gets more vigorous down the group. Reason: outer electron
Is further from the nucleus — held less tightly — lost more easily.

= Group 7 (halogens): F, Cl, Br, |... Reactivity decreases down the group. More reactive halogen
displaces less reactive halide from solution (displacement). Reason: outer shell is further from
nucleus -+ harder to gain an electron

« Group O (noble gases): He, Ne, Ar... Unreactive, Full outer shell — no tendency to gain or lose
electrons.

@O’OC? TRENDS — GROWING ATOMS

Ooo .09

Grusip & — veactivity T duwn Oromp 7 — ranetivity & dewn

YEAR 9 CHEMISTRY

B RED POST

¢ WPOST: EXAMPLE / NON-EXAMPLE

@oorcmz THREAD:

with water than lithium. Write the word

Potassium reacts more vigorously with water than lithium because potassium is lower in Group 1 — its
outer electron is in the fourth electron shell, whereas lithium's outer electron is in the second shell.
The fourth shell is much further from the positive nucleus than the second shell, so the nuclear
attraction on potassium's outer electron Is weaker. Additionally, the greater number of inner electron
shells in potassium shield the outer electron from the nuclear charge more effectively. As a result,
potassium's outer electron is lost more easily, making potassium more reactive. Word equation:
potassium + water - potassium hydroxide + hydrogen.

WHAT IS GOOD ABOUT THIS?

vIdentifies the key factor: outer electron in a higher shell {further from nucleus).
«Mentions shielding effect as an additional reason,

+Word equation correct with all products named.

\
b

931014>Z._‘ MISCONCEPTION:

Students often state the trend correctly but give the wrong reason. The reason for Group 1
increasing reactivity is not ‘there are more electrons' — it is that the outer electron is in a shell
further from the nucleus, so the nuclear attraction is weaker, and the electron is lost more easily. More
electrons shield the outer electron from the nucleus (shielding effect).

rﬂ

e<<Im2 TO USE THIS:

Use this when asked to explain reactivity trends. predict which Group 1 or Group 7 element is most
reactive, describe displacement reactions, or write word equations for Group 1 reactions with water,

Y

°Zoz.mx>_<_ PLE

Potassium is more reactive because it has more electrons. It reacts with water to make potassium
hydroxide and hydrogen.

WHAT IS WRONG WITH THIS?

X'More electrons’ is not the correct reason — must state that the outer electron is further from the nucleus.
XNo mention of nuclear attraction or shielding.

XWord equation missing the word ‘water” on the left — reactants must include water

Al

-~

91.23_20 STEPS:

« Is this Group 1 (reactivity increases down) or Group 7 (reactivity decreases down)?
« Which element is more reactive and why — focus on outer electron distance from nucleus.
e Can | write the word equation for the reaction?

°Xm< TAKEAWAY:

Group 1 reactivity: the reason is always outer electron distance from nucleus + shielding — never
‘more electrons'. Always write the full word equation with both reactants and both products.

P

\
-

‘s::.:zm STEPS:

« State the trend (increases/decreases down the group).
« Explain using outer electron shell distance from nucleus and nuclear attraction
= Write the word equation: Group 1 + water - hydroxide + hydrogen

Year 9 Chemistry -« b

Step 9 of 1

Year 9
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YEAR 9 CHEMISTRYEZED B RED POST

POST-TASK

Y8 C1 Retrieval: Groups 1, 7 and 0 — reactivity trends and explanations

eRED POST: RECONNECTS AN EARLIER ROUTE

This task retrieves Y8 Chemistry Retrieval: The Periodic Table at the point where forgetting begins —
strengthening the memory trace before it fades.

Question: Explain why potassium reacts more vigorously with water than lithium. Write the word

equation for potassium reacting with water. (6 marks)

@SCAFFOLDED STEPS TOWARDS 6 MARKS:

e Step 1 (2 marks): State the outer electron shell number for lithium (shell 2) and potassium (shell
4). Explain how distance from the nucleus affects the ease of losing the outer electron.

e Step 2 (2 marks): Explain the shielding effect — how do inner electrons reduce the attraction
between the nucleus and the outer electron in potassium?

e Step 3 (2 marks): Write the word equation for potassium reacting with water. State all reactants
and products on the correct sides.

Year 9 Chemistry - HW 2 - STEP 11 — Step 11 of 15 — Post-Task
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YEAR 9 CHEMISTRY B CHALLENGE

CHALLENGE TASK

Y8 Chemistry Retrieval: The Periodic Table — stretch your thinking further

L JCHALLENGE:

A chemist uses mass spectrometry and discovers that a sample of a newly synthesised element has
three isotopes with the following data: isotope A = mass 107, abundance 52%; isotope B = mass 109,
abundance 48%.

Calculate the RAM of this element, identify it using the periodic table, and evaluate
whether the two-isotope data is sufficient to confidently identify the element. Use at least
THREE scientific points.

Think about: Calculate the RAM — what do you get? Which element on the periodic table has this Ar
value? Could rounding or measurement error affect the identification? What additional data would increase
confidence?

-
°YOUR ANSWER:

Year 9 Chemistry - HW 2 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 CHEMISTRYEZED FEEDFORWARD
SRFEEDFORWARD BOX

Reflect. Improve. Develop.

POST — Y8 Periodic Table Retrieval

Tick the target that applies to your work

[ ] Direction of reactivity trends Group 1 increases down; Group 7 decreases down.

[] Correct explanation: outer e~ distance Not ‘more electrons' — further from nucleus.

[ ] write the full word equation Both reactants (metal + water) and both products (hydroxide + hydrogen).

[] Shielding effect Inner shells reduce nuclear attraction on outer electrons.
4 B

QwHAT 1 DID WELL

Today | success Vixe
\ J
{ B

OMY FEEDFORWARD TARGET

My target is:

PREP — C1 Relative Atomic Mass

Tick the target that applies to your work

[] Multiply mass x abundance THEN add Not average: must weight by abundance.

[ ] Divide by 100 at the end Not by the number of isotopes.

[]Answer between the two isotope masses Check this as a sense-check.

[] Closer to more abundant isotope RAM reflects weighted average — not simple average.

N

\ J
.

°MY FEEDFORWARD TARGET

My t rget is
U J
{ 3

Small improvements - stronger learning.

\ J

Year 9 Chemistry - HW 2 - STEP 14 — Step 14 of 15 — Feedforward Box
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YEAR 9 CHEMISTRY|
SELF-QUIZZING BOX

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — Y8 PERIODIC TABLE RETRIEVAL

WHAT DO | KNOW?
(Declarative)

SELF-QUIZZING

What is the reactivity trend in Group 1 and what is the explanation?

What is the reactivity trend in Group 7 and what is the explanation?

HOW DO | USE IT?
(Procedural)

How do you write the word equation for sodium reacting with water?

How do you explain a halogen displacement reaction?

WHEN DO | USE IT?
(Conditional)

When would you explain Group 0 unreactivity in terms of electron configuration?

When would you compare Group 1 and Group 7 trends in the same answer?

MISTAKES TO AVOID

Why is 'potassium is more reactive because it has more electrons' an incorrect explanation?

What is wrong with saying Group 7 reactivity increases down the group?

PREP — C1 RELATIVE ATOMIC MASS

WHAT DO | KNOW?
(Declarative)

What is relative atomic mass and why is it often not a whole number?

What formula is used to calculate RAM from isotope data?

HOW DO | USE IT?
(Procedural)

How do you calculate RAM for an element with two isotopes?

How do you check your RAM answer makes sense?

WHEN DO | USE IT?
(Conditional)

When would you need to calculate RAM rather than just use the periodic table value?

When would you explain why the Ar of chlorine is 35.5?

MISTAKES TO AVOID

Why is (35 + 37) = 2 = 36 an incorrect calculation for chlorine's RAM?

What is wrong with dividing by the number of isotopes rather than by 100?

Year 9 Chemistry - HW 2 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 CHEMISTRY - AUTUMN TERM

Autumn 1 - 07 Sep - 23 Oct 2026

HW 3

Set: 19 Oct 26 Due: 09 Nov 26

* Set over Half Term — due first lesson back

POST — RETRIEVAL
GREEN POST

C1 lons and lonic
Compounds

PREP — UPCOMING LESSON

Covalent Bonding
Introduction

Steps 6-15 - ~20 pages
™ Year 9 Chemistry

YEAR 9 CHEMISTRY}

- Upcoming Lesson

PREP LEARNING BOX

C1: Covalent bonding — sharing electrons, simple covalent 1 ] (H:20, CO:,
CHa4)

enOFOmz THREAD:

You have studied ionic bonding — electron transfer between metals and non-metals. The next lessons
look at what happens when two non-metals combine: instead of transferring electrons, they share
them. This is covalent bonding, which explains the structure of water, carbon dioxide, methane and
many other important molecules

.Xm< IDEA:

Covalent bonding:

« Occurs between non-metal atoms — both atoms need to gain electrons,

« Each atorm donates one electron to form a shared pair of electrons the covalent bond,
« Each shared pair counts as one covalent bond (single bond). Double bonds = 2 shared pairs,

* The bond forms because the shared electrons are attracted to the nuclei of both atoms — this
holds the atoms together,

« Examples:
o Hz: H—H (1 single bond. 2 shared electrons)
o H20: O with 2 single bonds to H (O needs 2 bonds — has 6 outer electrons)
o CO2: O=C=0 (2 double bonds — C needs 4 bonds, each O needs 2)
o CHa: C with 4 single bonds to H (C needs 4 bonds)

b,
<
?°<>Fm24 vs IONIC BONDING
COVALENT — sharad palr 1ONIC — wlectron transferred
L J
; o
°.31°’4)2.—. MISCONCEPTION:
Students sometimes say covalent bonds form because '‘one atom gives its electrons to the other'. This
is incorrect — that describes ionic bonding. In covalent bonding, both atoms share electrons
equally — the bond consists of a pair of electrons attracted to both nuclei simuitaneously. Neither
atom fully gains or loses the electrons.
\, »
g Y
eizmz TO USE THIS:
Use this when asked to describe how covalent bonds form, draw dot-and-cross diagrams for simple
molecules, or compare covalent and ionic bonding.
> <
......:zx.zo STEPS:
= Are these two non-metals? If so, covalent bonding — sharing, not transfer,
= How many bonds does each atom need? (H needs 1; O needs 2; N needs 3; C needs 4)
« s this a single or double bond — how many shared pairs?
\ <
[ '

?w..:zn STEPS:

« State that covalent bonding occurs between non-metals by sharing electrons.
+ Describe the shared pair: each atom contributes one electron; both nuclei attract the pair.
= State the number of bonds needed for each atom and draw the structure.

nistry + HW 3 - STEP 6

step 6 of 15 — Prep Learning Box
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YEAR 9 CHEMI STRY@ PREP : Upcoming Lesson

M PREP: EXAMPLE / NON-EXAMPLE

~C1: Covalent bonding — sharing electrons, simple covalent molecules (H20, CO,
CHa)

{ )GOLDEN THREAD:

Study the example and non-example carefully. Use the writing steps in your Prep Task.

Question: Describe how covalent bonding occurs in a water molecule (H20). Explain what holds the

atoms together and draw a dot-and-cross diagram. (4 marks)

QEXAMPLE

Water (H20) is formed by covalent bonding between oxygen (a non-metal) and hydrogen (a non-
metal). Oxygen has 6 electrons in its outer shell and needs 2 more to achieve a full shell of 8. Each
hydrogen atom has 1 electron in its outer shell and needs 1 more to achieve a full shell of 2. Each
hydrogen atom shares its single electron with the oxygen atom, forming a shared pair — a covalent
bond. This means oxygen forms two covalent bonds, one with each hydrogen atom. The shared
electrons are attracted to the positively charged nuclei of both the oxygen and hydrogen atoms
simultaneously — this electrostatic attraction is what holds the molecule together. [Dot-and-cross
diagram: O with 4 lone pair electrons and 2 shared pairs, one shared pair with each H].

WHAT IS GOOD ABOUT THIS?
~ Explains electron sharing: each atom contributes one electron to the shared pair.
v States that oxygen needs 2 bonds and hydrogen needs 1 — linked to their outer shell electron needs.

v Describes why the bond forms: electrostatic attraction of shared pair to both nuclei.

. _J
{ N

°NON-EXAM PLE

Water has covalent bonds because it is two non-metals. The atoms share electrons. O and H share

electrons to get full shells.

WHAT IS WRONG WITH THIS?

X'Share electrons' is correct but not explained — must say each atom contributes one electron to a shared

pair.

XNo explanation of why the bond holds the atoms together (electrostatic attraction to both nuclei).

XNumber of bonds not stated — must say O forms 2 bonds, H forms 1.
\ J
{ k-

°KEY TAKEAWAY:

Covalent bonding: non-metals + non-metals; sharing (not transfer); shared pair attracted to both
nuclei. State the number of bonds each atom forms and why (to achieve full outer shell).

Year 9 Chemistry - HW 3 - STEP 7 — Step 7 of 15 — Prep Example / Non-Example
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CHa)

YEAR 9 CHEMISTRY &S
PREP TASK

C1: Covalent bonding — sharing electrons, simple covalent molecules (H20, CO,

PREP - Upcoming Lesson

(

@INSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not

look back until finished, then check and correct in a different colour.

N

@TAS K:

Describe how covalent bonding occurs in a methane molecule (CHa). State the number of bonds
carbon forms and explain why. Draw a structural formula for methane. (4 marks)

I\

N

°YOUR ANSWERS:

Year 9 Chemistry - HW 3 - STEP 8 — Step 8 of 15 — Prep Task
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YEAR 9 CHEMISTRY GG ZER
NOTES PAGE

C1: Covalent bonding — sharing electrons, simple covalent molecules (H20, CO-,
CHa)
4 R

elNSTRUCTIONS:

PREP - Upcoming Lesson

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

\
5
°MY NOTES:

I\

\_
e

°QUESTIONS | STILL HAVE:

Year 9 Chemistry - HW 3 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 CHEMISTRY # GREEN POST

POST LEARNING BOX

C1: lon formation, ionic charges, formulae and the ionic bond

@oOrcmz THREAD:

You now understand electronic configuration. The next step is to see what happens when atoms
transfer electrons to form ions — the basis of ionic bonding. This links directly to the periodic table:
group number tells us how many electrons an atom will gain or lose.

.xm< IDEA:

lon formation:

Atomns form ions to achieve a full outer shell (stable noble gas configuration)

Metals (left of periodic table) lose electrons — form positive ions (cations). £.g. Na -+ Na* (loses
le-); Mg = Mg?* (loses 2e-)

Non-metals (right of periodic table) gain electrons — form negative ions (anions). E.g. Cl = CI-
(gains 1e); O = 0% (gains 2e-).

= Charge on ion = electrons lost (metals) or gained (non-metals).
= Group 1 - 1+ ions; Group 2 = 24; Group 6 - 2—; Group 7 = 1~

lonic formulae: combine ions so total charge = 0. E.g. NaCl (Na* and CI-, 1:1); MgClz (Mg** and
2xCl-, charges cancel),

———

Y

A

ehOz_ZOz IONS ON THE PERIODIC TABLE

Gp1 Gp2 Gp 7 Gn 6
1 '3 . “2

Metals 105e electrons (= I0ns); non-metals gain electrons |~ iens}

A

°.31°’4.>Zd. MISCONCEPTION:

Students often say atoms 'share’ electrons to form ions. This is incorrect — ions form by electron
transfer, not sharing. Sharing electrons is covalent bonding (which you will study next). In ionic
bonding, electrons are completely transferred from the metal to the non-metal

Y

esxmz TO USE THIS:

Use this when asked to explain ion formation, determine ionic charges from group number, write ionic
formulae, or describe what the ionic bond is.

@ vkinG steps:

» Is this @ metal or non-metal — does it lose or gain electrons?
« How many electrons are lost/gained — what is the ion charge?

« Do the charges in the formula balance (total charge = 0)?

rﬂ

‘s::q_zn STEPS:

« State whether the atom loses or gains electrons, and how many.
o Write the resulting ion with its charge (e.g. Mg**).
o For formulae: combine ions in the ratio that makes total charge zero.

Year 9 Chomistry - HW 3 - STEP 9 — Step 9 of 15 — Post Learning Box

B GREEN POST

* 2POST: EXAMPLE / NON-EXAMPLE

' Cllons and lonic Compounds — modelling a full 6-mark answer

e,

%mw OLDEN THREAD:

We use the same writing steps from the Post Learning Box, applied at full 6-mark depth.

um and chlorine atoms form ions and combine to produce magnesium
chloride. Include electronic configurations in your answer. (6 marks)

Magnesium (2,8,2) has 2 electrons in its outer shell. It loses both electrons to form a Mg?+ ion with the
configuration 2,8 — a stable, full outer shell matching the configuration of neon. Chlorine (2,8,7) has 7
electrons in its outer shell. It gains 1 electron to form a CI- ion with the configuration 2,8,8 — a full
outer shell matching argon. To form magnesium chloride, the charges must balance: Mg** has a
charge of +2 and each CI- has a charge of —1, so two Cl- ions are needed to balance one Mg?*. The
formula is therefore MgClz. The ionic bond is the strong electrostatic attraction between the oppositely
charged Mg?* and CI- ions in the giant ionic lattice.

WHAT IS GOOD ABOUT THIS?

v Electronic configurations shown for Mg and Cl, before and after electron transfer.
»Correct formula MgClz derived by balancing charges

+lonic bond defined as electrostatic attraction between oppositely charged ions.

Y
A

202

°zoz-mx>_<_vrm

Magnesium loses 2 electrons to become Mg?*. Chlorine gains 1 electron to become Cl-. The formula is
MgCla.

WHAT IS WRONG WITH THIS?
xCorrect but no electronic configurations shown — must include 2,8,2 - 2.8 for Mg etc.

xCorrect formula but no explanation of why 2 chloride ions are needed (charge balancing not explained).
xlonic bond not defined — electrostatic attraction between oppositely charged ions must be stated.

'
I

oxm< TAKEAWAY:

lonic bonding: always show electronic configurations before and after, explain charge balancing to
derive the formula, and define the ionic bond as electrostatic attraction.

EP 10 — Step 10 of 15 — Post Example / Non-Example



YEAR 9 CHEMISTRYEZES S GREEN POST
POST-TASK

C1: lon formation, ionic charges, formulae and the ionic bond

eGREEN POST: STRENGTHENS THE NEW ROUTE

This task retrieves C1 lons and lonic Compounds at the point where forgetting begins — strengthening
the memory trace before it fades.

Question: Explain how magnesium and chlorine atoms form ions and combine to produce magnesium

chloride. Include electronic configurations. (6 marks)

@SCAFFOLDED STEPS TOWARDS 6 MARKS:

e Step 1 (2 marks): Describe magnesium ion formation — state the electronic configuration of the
atom (2,8,2), how many electrons are lost, the resulting ion (Mg?+) and its configuration (2,8).

e Step 2 (2 marks): Describe chloride ion formation — state Cl's configuration (2,8,7), how many
electrons are gained, the resulting ion (Cl-) and its configuration (2,8,8).

e Step 3 (2 marks): Explain how the ions combine: state the charges (+2 and —1), explain why 2 Cl-
are needed to balance one Mg?*, and write the formula MgClz. Define the ionic bond.

Year 9 Chemistry - HW 3 - STEP 11 — Step 11 of 15 — Post-Task
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YEAR 9 CHEMISTRYEZED CHALLENGE

M CHALLENGE TASK

~*C1 lons and lonic Compounds — stretch your thinking further

{ )CHALLENGE:

Carbon dioxide (CO2) has two C=0 double bonds, while water (H20) has two O—H single bonds. Both
contain covalent bonding.

Explain why CO:z has double bonds but H20 has only single bonds. Use electronic
configurations to support your answer. Then predict the bonding in nitrogen gas (Nz) and

justify your prediction. Use at least FOUR scientific points.

Think about: How many electrons does C need to share? How many does O need — and how does this
determine single vs double bonds? How many electrons does N have in its outer shell — how many bonds does it

need?

:
°YOUR ANSWER:

Year 9 Chemistry - HW 3 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 CHEMISTRYEZED FEEDFORWARD
FEEDFORWARD BOX

Reflect. Improve. Develop.

POST — C1 lons and lonic Compounds

Tick the target that applies to your work

[] Metal = loses e~, non-metal = gains e~ Direction of electron transfer matters.

[] Show electronic configurations Before and after ion formation — always include these.

[ ] Balance charges to get formula MgClz not MgCl — because +2 needs two —1 ions.

[] Define ionic bond Electrostatic attraction between oppositely charged ions.

.
QwHAT 1 DID WELL

Today | successfi

N\
9

e

OMY FEEDFORWARD TARGET

My target is:

PREP — Covalent Bonding

Tick the target that applies to your work

[[] Sharing, not transfer Covalent = shared pair; ionic = full transfer.

[ ] Both atoms contribute one e~ Each atom provides one electron to the shared pair.
[T]Number of bonds = gaps in outer shell H needs 1, O needs 2, N needs 3, C needs 4.

[[] Double bond = 2 shared pairs CO:2 has two C=0 double bonds.

p
QwHAT 1 DID WELL

Today | successf

r~
\

~\
>

Oy FEEDFORWARD TARGET

Mv ¢ ot j¢
My target s

N
I\,

Small improvements - stronger learning.

-
\

Year 9 Chemistry - HW 3 - STEP 14 — Step 14 of 15 — Feedforward Box

205



YEAR 9 CHEMISTRY ) SELF-QUIZZING
SELF-QUIZZING BOX

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — C1 IONS AND IONIC COMPOUNDS

WHAT DO | KNOW?
(Declarative)

What is the charge on the ion formed by Group 1, Group 2, Group 6 and Group 7 atoms?

What is an ionic bond?

HOW DO | USE IT?
(Procedural)

How do you derive the formula of an ionic compound from the charges on its ions?

How do you describe magnesium ion formation using electronic configurations?

WHEN DO | USE IT?
(Conditional)

When would you explain ion formation by linking to group number?

When would you explain why ionic compounds have high melting points?

MISTAKES TO AVOID

What is the difference between ionic and covalent bonding?

Why is it wrong to say ions form by sharing electrons?

PREP — C1 COVALENT BONDING

WHAT DO | KNOW?
(Declarative)

What is a covalent bond?

How many covalent bonds do H, O, N and C each form?

HOW DO I USE IT?
(Procedural)

How do you describe covalent bond formation in Hz20?

How do you explain why CO:2 has double bonds?

WHEN DO | USE IT?
(Conditional)

When would you describe covalent rather than ionic bonding for a compound?

When would you explain a double bond rather than a single bond?

MISTAKES TO AVOID

Why is 'sharing electrons’ insufficient as an explanation of covalent bonding?

What is wrong with saying 'both atoms gain a full outer shell' in covalent bonding?

Year 9 Chemistry - HW 3 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 PHYSICS|

PREP - Upcoming Lesson

PREP LEARNING BOX

P1: Specific heat capacity — the equation E = mcAT and calculations

@ )GOLDEN THREAD:

You can describe energy stores and transfers. The next lessons quantify how much energy is stored In
the thermal store of a substance — using specific heat capacity, This allows us to calculate the energy
needed to heat objects, and is directly assessed in GCSE Paper 1

'.Am< IDEA:

Specific heat capacity (SHC):

« The specific heat capacity (c) of a substance is the amount of energy needed to raise the
temperature of 1 kg of the substance by 1°C.

e Units: )/kg/°C (joules per kilogram per degree Celsius)

« Formula: E = mcAT where:
o E = energy transferred (J)
o m = mass (kg)
o ¢ = specific heat capacity (JJkg/*C)
o AT = change in temperature (°C)

« A high SHC means a substance requires a lot of energy to heat up — water has a very high SHC
(4200 J/kg/“C), which is why it is used in central heating systems.

-

e:mk_._zn WATER — SHC EXAMPLE

Ew=mxecx AT

¥ 1 1)

Y

°;\=v°-4.>2.—. MISCONCEPTION:

Students often substitute the final temperature rather than the temperature change (AT) into the
formula. AT = final temperature - initial temperature. If water starts at 20°C and is heated to
70°C, then AT = 70 — 20 = 50°C — not 70°C.

\, e
e
°<<Imz TO USE THIS:
Use this whenever a question asks how much energy Is needed to heat something, or what
temperature change results from a given energy Input. Always ldentify m, ¢ and AT before
substituting,
\
7

"

91.2!-20 STEPS:

« What are the mass, specific heat capacity and temperature change?
« Is the question giving AT directly, or do | need to calculate it from initlal and final temperatures?
« Have | checked that mass is in kg (not g)?

I\

’s::....zn STEPS:

= Write the formula: E = mcAT.
« ldentify and substitute each value with its unit.
« Calculate E in joules and check the magnitude is sensible,

1 STEPG6 Step 6 of 15 Prep Learning Box

YEAR 9 PHYSICSE &

PREP * Upcoming Lesson

£ ) PREP: EXAMPLE / NON-EXAMPLE

l%\%vf Specific heat capacity — the equation E = mcAT and calculations

Y

@OOFUMZ THREAD:

Study the example and non-example carefully, Use the writing steps in your Prep Task.

Question: A 0.5 kg blc C) is heated

energy stored in

‘mx>3vrm

E = mcAT. m = 0.5 kg; ¢ = 900 J/kg/°C; AT = 80 — 20 = 60°C. E = 0.5 x 900 x 60 = 27,000 | = 27 K/
The thermal store of the aluminium block increases by 27,000 joules (27 kj).

Aluminium all wo

WHAT IS GOOD ABOUT THIS?
s Formula written first.
+ AT calculated correctly as final minus initial temperature (60°C, not 80°C).

< Correct answer with unit (J or k)) and working shown

°zoz-mx>2vrm

E = 0.5 x 900 x 80 = 36,000 ).

WHAT IS WRONG WITH THIS?
XxSubstituted 80°C (the final temperature) instead of AT (60°C) — must subtract initial temperature
XNo formula written befare substitution,

XNo unit given for the final answer.

V3

93 TAKEAWAY:

E = mcAT: always calculate AT = final = initial first. Write the formula, substitute with units, calculate,
state the unit.

Physics - HW 1 - STEP 7
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YEAR 9 PHYSICSESTD
PREP TASK

P1: Specific heat capacity — the equation E = mcAT and calculations

PREP : Upcoming Lesson

r

elNSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not
look back until finished, then check and correct in a different colour.

N

@msx;

A kettle heats 1.5 kg of water (c = 4200 J/kg/°C) from 15°C to 100°C. Calculate the energy required.
Show all working and give the answer in kJ. (4 marks)

Y

°YOUR ANSWERS:

Year 9 Physics - HW 1 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 PHYSICSECEES
NOTES PAGE

P1: Specific heat capacity — the equation E = mcAT and calculations

GINSTRUCTIONS:

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

\
{
°MY NOTES:

I\,

\
7

°QUESTIONS | STILL HAVE:

Year 9 Physics - HW 1 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 PHYSICSEZD ESREENPORE YEAR 9 PHYSICSEEZZT El GREEN POST

POST LEARNING BOX

Pl: Energy stores, pathways and the conservation of energy

‘ amb_w,w,._uOmﬂu EXAMPLE / NON-EXAMPLE

wxxwwwoo..omz THREAD: " P1Energy Stores and Transfers — modelling a full 6-mark answer
@ )
In Year 8 you studied energy stores and energy transfers at an introductory level. Now in Year 9 GCSE | Ay
Physics we build on this systematically — using precise scientific vocabulary, conservation principles m“mﬁaoromz THREAD:
and calculations, Understanding energy is the foundation for all physics topics this year, -
- < We use the same writing steps from the Post Learning Box, applied at full 6-mark depth.

.Xm< IDEA:

Energy stores and pathways:

= Energy stores: kinetic, thermal (Internal), chemical, gravitational potential energy (GPE), elastic
potential enargy. magnetic, electrostatic, nuclear.

« Energy transfer pathways: mechanically (by a force doing work), electrically, by heating, by
radiation (@.g. light or sound waves)

« Conservation of energy: energy cannot be created or destroyed only transferred from one
store 1o another. The total energy of a closed system always remains canstant,

« Dissipation: in any real energy transfer, some energy is always transferred to the thermal store of Before the ball is released, it has energy in its gravitational potential energy (GPE) store — due to its
the:surrdundings{wasted), This'is why ng systen) is-1009: efficiant height above the ground. As the ball falls, work is done by gravity (a mechanical transfer), and energy
« Describing energy transfers: use the format: ‘energy is transferred from the [store] store of 3
fobject] to the [store] store of fobject] by [pathwayl:' Is transferred from the GPE store to the kinetic energy store of the ball — the ball speeds up. Just
\ J before hitting the ground, almost all the GPE has been converted to kinetic energy (ignoring air
?.‘msn.- STORES Sm.mﬂw:a.mr <<:m:. the ball hits the ground, it decelerates Svna:‘ the kinetic energy is transferred to
the elastic potential store of the ball and ground momentarily (as they deform), then to the thermal
& stores of the ball and the ground (they warm slightly), and some energy is transferred as a sound
wave (by radiation) which we hear as the impact sound. None of the energy is 'lost’ — it is all
Kinatic L 5 S : Sl
® accounted for in these stores, consistent with the conservation of energy principle.

Pr— WHAT IS GOOD ABOUT THIS?
255 +Energy stores named precisely at each stage: GPE = kinetic = thermal + sound,
Sl sTransfer pathway named: mechanical (work done by gravity).

E ~Conservation of energy stated: total energy accounted for, not 'lost’.

-
\

Thasrmat 7 -

B °zoz-mx>_<_n_.m

Elastie

The ball has potential energy which becomes kinetic energy as it falls. When it hits the ground the
kinetic energy is lost as heat and sound.

Ve

N

°:<-1°’4>Z._‘ MISCONCEPTION:

Students often say energy is 'used up' or ‘lost’ during a transfer, This is incorrect. Energy is WHAT 1S WRONG WITH THIS?
conserved — It cannot be created or destroyed. What actually happens Is that some energy Is
transferred to the thermal store of the surroundings (dissipated) rather than to the intended useful X'Potential energy’ is too vague — must say gravitational potential energy store.
store. The total energy before always equals the total ener after. > . & "
E = il ) X'Lost as heat' — energy is not lost; It is transferred to the thermal store of the surroundings.

eﬁxmz TO USE THIS: XTransfer pathway not named — must say mechanical transfer (work done by gravity).

Y
I\

Use this when asked to describe an energy transfer, explain consarvation of energy, identify energy
stores, or explain why devices are not 100% efficient,

G—Am< TAKEAWAY:

9:.2.220 STERS: Energy transfer answers: name stores precisely (GPE, kinetic, thermal), name the pathway, never say
e What storeis) does the energy start in, and what store(s) does it end in? energy is 'lost' — say it is dissipated to the thermal store of the surroundings.
* VWhat pathway Is the energy transferred by {(mechanical work, heating, electrically, radiation)? \ J

« Where is energy dissipated what happens to the wasted energy?

?n:._zn STEPS:

* Name the initial and final energy stores, and the object associated with each,

= Name the transfer pathway used

» Describe where energy is wasted always the thermal store of the surroundings.
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YEAR 9 PHYSICSEZES i GREEN POST

POST-TASK

P1l: Energy stores, pathways and the conservation of energy

eGREEN POST: STRENGTHENS THE NEW ROUTE

This task retrieves P1 Energy Stores and Transfers at the point where forgetting begins —
strengthening the memory trace before it fades.

Question: A ball is dropped from a height. Describe the energy transfers as it falls and when it hits the

ground. Name stores, pathway and where energy is wasted. (6 marks)

@SCAFFOLDED STEPS TOWARDS 6 MARKS:

e Step 1 (2 marks): Describe the energy in the GPE store before the ball is released. As it falls,
name the pathway (mechanical/work done by gravity) and the store energy transfers to.

e Step 2 (2 marks): Describe what happens to the kinetic energy when the ball hits the ground —
name all stores that energy transfers to (thermal of ball/ground, sound).

e Step 3 (2 marks): Explain conservation of energy — state that the total energy is conserved (not
lost), and explain what 'wasted' energy means in terms of thermal dissipation.

Year 9 Physics - HW 1 - STEP 11 — Step 11 of 15 — Post-Task
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YEAR 9 PHYSICSEZED CHALLENGE

CHALLENGE TASK

= 'P1 Energy Stores and Transfers — stretch your thinking further

‘DCHALLENGE:
Water has a very high specific heat capacity (4200 J/kg/°C) compared to aluminium (900 J/kg/°C) and
copper (385 J/kg/°C).

Explain why water is used in central heating systems rather than aluminium or copper. Use
the concept of specific heat capacity and at least FOUR scientific points in your answer.

¢ Think about: What does high SHC mean in terms of energy stored per kg per °C? Which material
stores the most energy for the same temperature rise? What happens when water releases this energy to the
room? How does this compare to heating the same volume of aluminium?

-
°YOUR ANSWER:

Year 9 Physics - HW 1 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 PHYSICSESED FEEDFORWARD
FEEDFORWARD BOX

Reflect. Improve. Develop.

POST — P1 Energy Stores and Transfers

Tick the target that applies to your work

[ ] Name stores precisely GPE, kinetic, elastic PE, thermal, chemical — not just 'energy'.
[[] Name the pathway Mechanical (work), electrical, heating, radiation.

[ ] Energy is conserved, not ‘lost Say 'dissipated to thermal store of surroundings'.

[] Use the store—pathway-store format 'From [store] to [store] by [pathway]'.

"
Q@wHAT 1 DID WELL

F
\

o

°MY FEEDFORWARD TARGET

My target is:

PREP — P1 Specific Heat Capacity

Tick the target that applies to your work

[[] AT = final — initial Not just the final temperature — always subtract.
[ ] write E = mcAT first Show the formula before substituting values.
[] Mass must be in kg Convert grams to kg if needed (= 1000).
[:] State the unit Joules (J) or kilojoules (kJ) — always include.
' B

N7
PAN

°MY FEEDFORWARD TARGET

My t QL
My targetis

N
VA

Small improvements - stronger learning.

Year 9 Physics - HW 1 - STEP 14 — Step 14 of 15 — Feedforward Box

214



YEAR 9 PHYSICS SELF-QUIZZING
SELF-QUIZZING BOX

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — P1 ENERGY STORES AND TRANSFERS

WHAT DO | KNOW?
(Declarative)

Name six different types of energy store.

Name four pathways by which energy can be transferred.

HOW DO | USE IT?
(Procedural)

How do you describe an energy transfer using the correct format?

How do you explain why energy is never ‘lost’ — only transferred?

WHEN DO | USE IT?
(Conditional)

When would you say energy is dissipated rather than transferred usefully?

When would you describe a Sankey diagram to show energy transfers?

MISTAKES TO AVOID

Why is it incorrect to say energy is ‘used up' during a process?

What is wrong with saying ‘kinetic energy is lost as heat' instead of using correct scientific language?

PREP — P1 SPECIFIC HEAT CAPACITY

WHAT DO 1| KNOW?
(Declarative)

What does specific heat capacity mean and what are its units?

Write the formula for calculating energy change using specific heat capacity.

HOW DO I USE IT?
(Procedural)

How do you calculate AT for a substance heated from 25°C to 75°C?

How do you caiculate the energy required to heat 3 kg of water by 40°C?

WHEN DO | USE IT?
(Conditional)

When would you use a high SHC material rather than a low SHC material in an application?

When would you need to convert grams to kg before using E = mcAT?

MISTAKES TO AVOID

Why is substituting the final temperature instead of AT a common error?

What is wrong with giving an energy answer without a unit?

Year 9 Physics - HW 1 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 PHYSICS -

AUTUMN TERM

Autumn 1 - 07 Sep - 23 Oct 2026

HW 2

Set: 05 Oct 26 Due: 19 Oct 26

N B
POST — RETRIEVAL PREP — UPCOMING LESSON
[ RED POST Power and Work Done
Y8 Retrieval: Energy
Efficiency & Sankey
Diagrams
P J
Steps 6-15 ~20 pages
% Year 9 Physics

YEAR 9 PHYSICSEL PREP + Upcoming Lesson

PREP LEARNING BOX

P1: Power, work done and the relationship b force, di and energy

transfer

@ coLoen THREAD:

You can calculate energy stored and transferred, The next lessons quantify how quickly energy is
transferred — this is power. You will aiso study work done — the energy transferred when a force
moves through a distance

@<= 1oea:

Power and work done:
* Power: P = E + t, Power is the rate of energy transfer. Unit: watts (W), 1 W « 1 /s

Work done: W = F x d. Work done equals force times distance moved in the direction of the force.
Unit: joules {]).

Work done = energy transferred, When a force does work on an abject, It transfers energy to that
object.

Example: pushing a 100 N box 5 m across a floor: W = 100 % 5 = 500 ).

Power from force: P = F x v (power = force x velocity). Useful for moving objects at constant
speed.

Converting units: 1 kKW = 1000 W; 1 kJ = 1000 )

W <
! ?O’X DONE PUSHING A LOAD
W=Fxd
.u ” -
\ 7
e 4
°310=4>Z.—. MISCONCEPTION:
Students sometimes confuse pewer and energy, Power is the rate of energy transfer — how much
energy is transferred per second, A high-power device transfers the same amount of energy In less
time. Energy is the total amount transferred; power is how quickly. A 2000 W kettle transfers energy
twice as fast as a 1000 W kettle — but if the 1000 W kettie runs for twice as long, the total energy
transferred is the same.
\ J
es;_mz TO USE THIS:
Use this when asked to caiculate power, work done, or tha force required for a given power and
velocity. Always identify which formula to use first,
p. <
‘s 3

Q:.zx.zn STEPS:

« Doees the question involve time (- use P = ENt) or force and distance (= use W = Fd)7
« Isthe answer in watts (power) or joules (energy)?
= Dol neead to convert minutes to seconds or kW to W?

'

‘i::,_zn STEPS:

« Write the formula, (dentify the given quantities and rearrange if needed,
« Substitute values with units, calculate and state the unit.
* Check: power in W, energy in J, force in N, distance in m

A
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YEAR 9 PHYSICSETE PREP - Upcoming Lesson

PREP: EXAMPLE / NON-EXAMPLE

p1: Power, work done and the relationship between force, distance and energy
transfer

{)GOLDEN THREAD:

Study the example and non-example carefully. Use the writing steps in your Prep Task.

Question: A crane lifts a 2000 N load through 15 m in 30 seconds. Calculate the work done and the

power of the crane. Show all working. (4 marks)

°EXAM PLE

Work done: W = F x d = 2000 x 15 = 30,000 ) = 30 kJ. Power: P =E + t = 30,000 + 30 = 1000 W =1
kW. The crane does 30,000 ] of work and has a power of 1000 watts (1 kW).

WHAT IS GOOD ABOUT THIS?
vWork done formula written and applied correctly: W = F x d = 30,000 J.
~Power formula applied using the work done from the first calculation: P = E/t = 1000 W.

~ Units given for both answers (] and W) with sensible conversions to k] and kW.

°NON-EXAMPLE

Work = 2000 x 15 = 30000. Power = 30000/30 = 1000.

WHAT IS WRONG WITH THIS?

XNo units given for either answer — ] for work done and W for power are required.

XNo formulas written — both W = Fd and P = E/t must be stated.

XNo conversion to kJ/kW — while not strictly wrong, showing conversions demonstrates understanding.

N

°KEY TAKEAWAY:

Power and work done: always write both formulas, substitute with units, give the correct units in the
answer () for work, W for power).

Year 9 Physics - HW 2 - STEP 7 — Step 7 of 15 — Prep Example / Non-Example
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YEAR 9 PHYSlCS PREP : Upcoming Lesson
PREP TASK

P1l: Power, work done and the relationship between force, distance and energy
transfer

s

elNSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not
look back until finished, then check and correct in a different colour.

Y

@'rAs K:

A 60 kg person climbs a flight of stairs 3 m high in 5 seconds. Calculate the work done against gravity
and the power developed. (g = 10 N/kg) (4 marks)

°YOUR ANSWERS:

N\

Year 9 Physics - HW 2 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 PHYSICSELGEED
NOTES PAGE

P1l: Power, work done and the relationship between force, distance and energy
transfer

s

QINSTRUCTIONS:

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

\
.
°MY NOTES:

\
7

eouesnoms | STILL HAVE:

Year 9 Physics - HW 2 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 PHYSICSELE) B RED POST

POST LEARNING BOX

8 P2 Retrieval: Efficiency calculations, Sankey diagrams and power

P
NNA\..%QO—.UMZ THREAD:

In Year 8 you studied energy efficiency and Sankey diagrams. This Red Post retrieval strengthens
those earlier memaries at the point where forgetting is most likely. These skills are directly built upen
in the P1 content you are now studying.

Y

.xm< IDEA:

Y8 Energy — key retrieval points:
» Efficiency = useful energy output + total energy input (x 100 for %).

Efficiency has no unit as a decimal; add % if expressed as a percentage.

Sankey diagram: arrow width represents amount of energy. The input arrow splits into useful
output arrow(s) and wasted arrow(s) (usually thermal). Widths are proportional to energy.

Wasted energy: always transferred to the thermal store of the surroundings — not 'lost’,

Power: P = E + t (power in watts W; energy in joules |; ime In seconds s).

1 watt = 1 joule per second,

- .

9m2m29< EFFICIENCY

Efficiency = useful + total « 60%

19 wasted

Y

A

°.3v02._‘>z._‘ MISCONCEPTION:

Students sometimes divide total input by useful cutput rather than the other way around. Efficiency
= uyseful OUTPUT + total INPUT. The result must be between 0 and 1 (or 0% and 100%). If your
answer is greater than 1, you have divided the wrong way around — no device can be more than
100% efficient

@EIMZ TO USE THIS:

Use this when asked to calculate efficiency from energy data, describe a Sankey diagram, calculate
wasted energy, or explain why efficiency can never reach 100%.

7

9:_2520 STEPS:

s What is the useful energy output and what is the total energy input?
= |5 the answer between 0 and 1 (decimal) or 0-100% (percentage)?
« Have | identified all the wasted energy pathways?

\
>

A

?n_,:zn STEPS:

« Write the formula: efficiency = useful output + total input
» Substitute values and calculate — check answer is between 0 and 1
« Calculate wasted energy: total input — useful output

wysics - HW 2 - STEP 9 5t Qof 15 Past Learning Box

YEAR 9 PHYSICSES T M RED POST

£\ POST: EXAMPLE / NON-EXAMPLE

_,.lw.\;m Physics Retrieval: Energy Efficiency — modelling a full 6-mark answer

s.__.-# X
mm.a GOLDEN THREAD:

We use the same writing steps from the Post Learning Box, applied at full 6-mark depth.

Question: A motor uses 500 ) of electrical energy and preduces 350 ) of useful kinetic energy.

Calculate the efficiency of the motor as a percentage and calculate the an it of energ
pens to the wasted energy. (6 marks)

Efficiency = useful energy output + total energy input = 350 + 500 = 0.7. As a percentage: 0.7 x 100
= 70%. The motor is 70% efficient. Energy wasted = total input — useful output = 500 — 350 = 150 |.
The 150 | of wasted energy is transferred to the thermal store of the surroundings — primarily through
friction in the motor's moving parts and heating of the electrical components. This thermal energy is
dissipated to the surrounding air. No device can be 100% efficient because some energy is always
transferred to the thermal store of the surroundings in any real energy transfer — this is because
friction and electrical resistance are unavoidable.

WHAT IS GOOD ABOUT THIS?
v Efficiency calculated correctly: 350 + 500 = 0.7 = 70% — both decimal and % given,
+~Wasted energy calculated correctly: 500 - 350 = 150 J.

v Explains destination of wasted energy: thermal store of surroundings via friction/heating.

o

2 v, N
4 N 2

°zoz.mx>_<_ PLE

Efficiency = 350/500 = 70%. Wasted = 150 ). The wasted energy is lost as heat.

WHAT IS WRONG WITH THIS?

XCorrect but 'lost as heat' is Incorrect language — must say 'transferred to thermal store of surroundings®

XNo explanation of why no device can be 100% efficient,

XNo formula written before calculation.
\ /
~ N

°Km< TAKEAWAY:

Efficiency: always write formula first, give both decimal and percentage, calculate wasted energy

(input — useful), and say wasted energy goes to thermal store of surroundings (not 'lost’).
. >

Year 9 Physics - HW 2 - STEP 10 — Stg ole




YEAR 9 PHYSICSEZES B RED POST

POST-TASK

Y8 P2 Retrieval: Efficiency calculations, Sankey diagrams and power

eRED POST: RECONNECTS AN EARLIER ROUTE

This task retrieves Y8 Physics Retrieval: Energy Efficiency at the point where forgetting begins —
strengthening the memory trace before it fades.

Question: A motor uses 500 | and produces 350 ) of useful kinetic energy. Calculate efficiency as %,

calculate wasted energy, and explain where wasted energy goes. (6 marks)

@SCAFFOLDED STEPS TOWARDS 6 MARKS:

e Step 1 (2 marks): Write the efficiency formula. Substitute the values and calculate the efficiency
as a decimal, then convert to a percentage.

e Step 2 (2 marks): Calculate the wasted energy (total input — useful output). State the unit.

e Step 3 (2 marks): Explain where the wasted energy goes — name the store (thermal store of
surroundings) and explain why no device can be 100% efficient.

Year 9 Physics - HW 2 - STEP 11 — Step 11 of 15 — Post-Task
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YEAR 9 PHYSICSEZED CHALLENGE

CHALLENGE TASK

& Y8 Physics Retrieval: Energy Efficiency — stretch your thinking further

% JCHALLENGE:
A car engine has a power output of 120 kW. The car travels at a constant speed of 30 m/s.

Calculate the driving force of the engine at this speed. Then explain what happens to the
power when the car accelerates to 40 m/s while maintaining the same engine power. Use

at least THREE scientific points.

¢ Think about: Use P = Fv to find the force. If power stays the same but speed increases, what must
happen to the force? What does this mean for acceleration — is Newton's 2nd law involved?

°YOUR ANSWER:

Year 9 Physics - HW 2 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 PHYSICSED FEEDFORWARD
SpF EEDFORWARD BOX

Reflect. Improve. Develop.

POST — Y8 Energy Efficiency Retrieval

Tick the target that applies to your work

[ ] Efficiency = useful OUT + total IN Not the other way round — answer must be 0-1.

[[] Wasted energy - thermal store Not 'lost' — transferred to thermal store of surroundings.
[[]Include the % sign 0.7 # 70% — they mean different things.

[] Sankey: width proportional to energy Arrow width shows the amount of energy.

v

)
QwHAT 1 DID WELL

- »
{ 3

OMY FEEDFORWARD TARGET

My target Is:

PREP — P1 Power and Work Done

Tick the target that applies to your work

[[] Power = E + t (watts) Energy + time — not force x distance.

[ ] Work done = F x d (joules) Force x distance — not energy + time.

[] Convert minutes to seconds Power formula needs time in seconds.

[[] Power = energy Power is the rate; energy is the total amount transferred.

-
QwHAT 1 DID WELL

roday | succe

- v

5
Oy FEEDFORWARD TARGET

My targetis:

N
I\

Small improvements - stronger learning.

Year 9 Physics - HW 2 - STEP 14 — Step 14 of 15 — Feedforward Box

223



YEAR 9 PHYSICS| _ SELF-QUIZZING
SELF-QUIZZING BOX

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — Y8 ENERGY EFFICIENCY RETRIEVAL

WHAT DO | KNOW?
{Declarative)

Write the formula for efficiency and state what units it has.

What is wasted energy and where does it always go?

HOW DO | USE IT?
(Procedural)

How do you calculate efficiency as a percentage from energy data?

How do you describe a Sankey diagram for a device that is 40% efficient?

WHEN DO | USE IT?
(Conditional)

When would you explain why efficiency can never reach 100%7?

When would you use a Sankey diagram rather than a numerical calculation?

MISTAKES TO AVOID

Why is efficiency = total input + useful output an incorrect formula?

What is wrong with saying ‘'wasted energy is lost'?

P
\

~
7

PREP — P1 POWER AND WORK DONE

WHAT DO | KNOW?
(Declarative)

Write the formula for power and state its unit.

Write the formula for work done and state its unit.

HOW DO 1 USE IT?
(Procedural)

How do you calculate the power of a device that transfers 6000 J in 2 minutes?

How do you calculate the work done when a 500 N force moves 4 m?

WHEN DO | USE IT?
(Conditional)

When would you use P = Fv rather than P = E/t?

When would you need to convert kW to W or kJ to }J?

MISTAKES TO AVOID

Why is power measured in watts rather than joules?

What is wrong with saying a powerful engine ‘'has more energy' than a less powerful one?

Year 9 Physics - HW 2 - STEP 15 — Step 15 of 15 — Self-Quizzing Box
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YEAR 9 PHYSICS - AUTUMN TERM

Autumn 1 - 07 Sep - 23 Oct 2026

HW 3

Set: 19 Oct 26 Due: 09 Nov 26

* Set over Half Term — due first lesson back |

%
POST — RETRIEVAL

GREEN POST

P1 Energy Efficiency and
Conservation

PREP — UPCOMING LESSON

Reducing Dissipation in
Real Systems

Steps 6-15 - ~20 pages
* Year 9 Physics

’—u-ﬂm-u LEARNING BOX

P1: Reducing energy dissipation — insulation, lubrication and energy flow in real

YEAR 9 PHYSICSEL

PREP - Upcoming Lesson

systems

?Oromz THREAD:

You have calculated efficiency and identified wasted energy. The next lessons look at real systems —
how engineers reduce energy dissipation in practice, and how to analyse energy flow through a whole
system using sankey diagrams and efficiency figures

..Am< IDEA:

Reducing energy dissipation In real systems:

= Insulation: reduces thermal energy transfer to surroundings. E.g. loft insulation in houses slows
conduction through the roof; double glazing reduces conduction through windows,

« Lubrication: reduces friction between moving parts. E.g. oil in engines; grease in bearings. Friction
converts kinetic energy to thermal energy — less friction means less waste,

« Streamlining: reduces air resistance (drag). £.9. aerodynamic car designs, cyclists tucking in.

= Energy flow in systems: energy input - useful output + thermal dissipation. The system
boundary matters for a house, the system is the house and surroundings.

= Payback time = cost of installation + annual saving. A cheaper installation or greater saving gives a
shorter payback time,

——

a’MUCﬂ-Zﬁ ENERGY DISSIPATION

Vartor bt

Insutative

225

g

°_!=u°—~4.>’:. MISCONCEPTION:

Students say Insulation 'stops heat escaping’. This is imprecise — insulation reduces the rate of
thermal energy transfer to the surroundings. It does not stop all energy loss it slows it. The
house still cools down eventually; Insulation just makes it happen more slowly, reducing the energy
needed to maintain a given temperature,

°<<Imz TO USE THIS:

Use this when asked to suggest improvements to reduce energy waste, calculate payback time, or
explain how a specific method reduces dissipation.

vV

@ +inxinG sTees:

e Is the dissipation due to friction (- lubrication), thermal loss (- Insulation), or air resistance (—
streamlining)?

* Have | explained the mechanism — not just 'less energy is wasted'?

e Payback time: cost + annual saving?

a'a

@ riminG sTeps:

e Name the specific method and what it reduces.

= Explain the mechanism: lubrication reduces friction — less kinetic energy converted to thermal;
insulation reduces rate of conduction — less thermal energy transferred to surroundings.

= For payback: cost <+ annual saving = payback time in years.

A

Yoar 9 Physics - HW 3 - STEP 6

of 15 — Prep Learning Box



YEAR 9 PHYSlcsm PREP : Upcoming Lesson

PREP: EXAMPLE / NON-EXAMPLE

~P1: Reducing energy dissipation — insulation, lubrication and energy flow in real
systems

£ )GOLDEN THREAD:

Study the example and non-example carefully. Use the writing steps in your Prep Task.

Question: A house loses 40 W of energy through its roof. Loft insulation costs £250 to install and
reduces the heat loss to 10 W. If energy costs 20p per kWh, calculate the annual saving and the

payback time. (4 marks)

‘EXAMPLE

Energy saved per second = 40 — 10 = 30 W = 0.03 kW. Annual saving in energy = 0.03 kW x (365 X
24) h = 0.03 x 8760 = 262.8 kWh. Annual cost saving = 262.8 x £0.20 = £52.56. Payback time = cost
of installation + annual saving = £250 + £52.56 = 4.8 years.

WHAT IS GOOD ABOUT THIS?
~Energy saving (30 W) correctly calculated from the reduction in heat loss.
~Annual energy saving calculated correctly in kWh.

v Payback time = £250 + annual saving — calculated correctly.

N

°NON-EXAMPLE

Energy saved = 30W. Annual saving = 30 x 365 = 10950. Payback = 250 + 10950.

WHAT IS WRONG WITH THIS?
X30 x 365 gives watt-hours (Wh) not kWh — must divide by 1000 or use 0.03 kW.
xDivision gives a number in the thousands — must then multiply by price per kWh (£0.20) to get £.

XxPayback should be in years from dividing by the annual £ saving.

S\,

N

°KEY TAKEAWAY:

Payback time calculations: find power saved (W) - convert to kW - multiply by hours per year = kWh
- multiply by cost per kWh = annual £ saving — divide cost by annual saving = payback time (years).

Year 9 Physics - HW 3 - STEP 7 — Step 7 of 15 — Prep Example / Non-Example
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systems

YEAR 9 PHYSICSES
PREP TASK

P1l: Reducing energy dissipation — insulation, lubrication and energy flow in real

PREP : Upcoming Lesson

e

QINSTRUCTIONS:

Cover your Learning Box and Example / Non-Example. Complete all questions from memory. Do not

look back until finished, then check and correct in a different colour.

°YOUR ANSWERS:

\, J
a p
@TASK:
Cavity wall insulation costs £400 and reduces annual heating costs by £80. Calculate the payback
time. Explain why a homeowner might still choose not to install it despite this. (3 marks)
\ 3
4 3\

Year 9 Physics - HW 3 - STEP 8 — Step 8 of 15 — Prep Task
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PREP - Upcoming Lesson

YEAR 9 PHYSICSEZEES
NOTES PAGE

P1: Reducing energy dissipation — insulation, lubrication and energy flow in real
systems

GINSTRUCTIONS:

Use this page to make your own notes on the Prep Learning Box and Example / Non-Example. Write
down anything you want to remember, questions you still have, or diagrams to sketch.

°MY NOTES:

°QUESTIONS | STILL HAVE:

Year 9 Physics - HW 3 - STEP 8.5 — Step 8.5 of 15 — Prep Notes Page
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YEAR 9 PHYSICSECER S RRE) OST YEAR 9 PHYSICS

'EP 10 [ GREEN POST

e

POST LEARNING BOX —
P1: Calculating efficiency, reducing dissipation and the principle of energy \m..ﬁ?ﬂ., 1°m.—." mx>3 —vrm \ zoz lmx>z v—lm
conservation .Mcm,./‘—.. P1 Energy Efficiency and Conservation — modelling a full 6-mark answer
OLDEN THREAD:
@° @mosmz THREAD:

You have studied energy stores, transfers and power. Now we focus on efficiency — the propartion of

energy usefully transferred — and the principle that energy is always conserved. These ideas underpin We use the same writing steps from the Post _rmm_.:_za Box, applied at full 6-mark depth
everything from household appliances to power stations, )

( Question: A car engine
._nm< IDEA: enerqgy. Calculate the e

Efficiency and conservation:
« Efficiency = yseful energy output + total energy Input {x100 for %).

Also: efficiency = useful power output = total power input

Efficiency is always between 0 and 1 (0% to 100%), No real device can be 100% efficient

Reducing energy dissipation: insulation (thermal), lubrication (friction/mechanical), streamlining

Efficiency = useful energy output + total energy input = 12,000 + 40,000 = 0.3 = 30%. The engine is
(air resistance) only 30% efficient — 70% (28,000 J) is wasted, primarily as thermal energy from the hot exhaust gases

Conservation of energy: in a closed system, the total energy before = total energy after, Energy

and engine components. Improvement 1: Use engine oil (lubrication) — this reduces friction between
Is never created or destroyed — only transferred between stores

moving metal parts in the engine, reducing the amount of kinetic energy transferred to the thermal
store of the components, meaning more energy is available for useful kinetic output. Improvement 2:
Improve aerodynamic streamlining of the car body — this reduces air resistance (drag), meaning less

If & system is 80% efficient, 20% of the input energy is dissipated to the thermatl store of the
surroundings — not lost.

='a

of the kinetic energy of the car is transferred to the thermal store of the surrounding air molecules, so
*zng\ EFFICIENCY the engine needs to do less work to maintain speed and wastes less energy.

ficinncy = usaful + total = 60%
68 ) uwrs WHAT IS GOOD ABOUT THIS?

< Efficiency calculated correctly: 12000 + 40000 = 0.3 = 30%.

7 Two specific improvements named: lubrication AND streamlining {or insulation).

Fevesten ~Each improvement explained: what is reduced (friction/drag) and how this reduces thermal dissipation.

\ ) - J
's 3 [ D

9210»4)24 MISCONCEPTION: °Z°Z.mx>31_vm

Students sometimes include dissipated energy as ‘useful’, Wasted energy is energy transferred to Efficiency = 12000/40000 = 30%. Could use oil and better design to improve it

unintended stores — usually the thermal store of the surroundings. Only the energy that fulfils the X 3

device's intended purpose counts as useful. The thermal energy from a light bulb is wasted; the light

energy is useful. WHAT IS WRONG WITH THIS?
> < X Correct efficiency but no wasted energy calculated

eEImz TO USE THIS: XImprovements too vague — 'better design' is not a specific improvement.

Use this when asked to calculate efficiency, suggest ways to improve efficiency, or explain why energy XNo explanation of how each improvement reduces energy dissipation.

conservation does not mean devices are perfectly efficient R <

e p'

- <

Qz.zx.zo STEPS: 0_Am< TAKEAWAY:

» What Is the useful energy output — what is the device's Intended purpose? Efficiency improvements: name a specific method (lubrication, insulation, streamlining), state what it

» s the efficiency answer between 0 and 17 reduces (friction, thermal loss, drag), and explain the mechanism by which this reduces dissipation.

* What is reducing efficiency — fnction, air resistance, or heating? - =5
\
~ <

’s::.:zm STEPS:

« Write the formula: efficiency = useful output + total input.
¢ [dentify what counts as useful energy (matches the device's purpose)

* Suggest a specific method to reduce dissipation: lubrication (friction), insulation (thermal),
streamlining (drag)

of 15 Post Exa Non-Example
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YEAR 9 PHYSICSEZED B GREEN POST

POST-TASK

P1: Calculating efficiency, reducing dissipation and the principle of energy
conservation

@GREEN POST: STRENGTHENS THE NEW ROUTE

This task retrieves P1 Energy Efficiency and Conservation at the point where forgetting begins —
strengthening the memory trace before it fades.

Question: A car engine takes in 40,000 ] and produces 12,000 ] useful kinetic energy. Calculate

efficiency and suggest two specific ways to improve it. (6 marks)

@SCAFFOLDED STEPS TOWARDS 6 MARKS:

¢ Step 1 (2 marks): Write the efficiency formula, substitute values, calculate the efficiency as a
decimal and as a percentage. Calculate the wasted energy.

e Step 2 (2 marks): Name the first specific improvement. Explain what it reduces (e.g. friction) and
how this reduces dissipation to the thermal store.

e Step 3 (2 marks): Name the second specific improvement. Explain what it reduces and how this
increases the useful energy output.

Year 9 Physics - HW 3 - STEP 11 — Step 11 of 15 — Post-Task
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YEAR 9 PHYSICSEZES CHALLENGE

M CHALLENGE TASK

'P1 Energy Efficiency and Conservation — stretch your thinking further

£ HCHALLENGE:
A student argues: 'The most efficient device is always the best choice, regardless of other factors.'

Evaluate this statement. Consider at least THREE examples where a more efficient device
might not be the best choice. Include factors such as cost, reliability, environmental
impact, payback time and fitness for purpose.

¢ Think about: Is a highly efficient LED always better than an inefficient incandescent bulb? What about
upfront cost vs long-term saving? Is a highly efficient but unreliable engine better? What about environmental
impact of manufacturing?

-
°YOUR ANSWER:

Year 9 Physics - HW 3 - STEP 12 — Step 12 of 15 — Challenge Task
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YEAR 9 PHYSICSEEED FEEDFORWARD
o EEDFORWARD BOX

Reflect. Improve. Develop.

POST — P1 Energy Efficiency and Conservation

Tick the target that applies to your work

[ ] Efficiency = useful OUT = total IN Always useful output in numerator.

[[] Two specific improvements with mechanisms Not just 'less friction' — explain how it reduces dissipation.
[] No real device is 100% efficient Energy always dissipated to thermal store of surroundings.
[]Wasted = total — useful Always calculate and state the wasted energy too.

.
QwHAT 1 DID WELL

Ve

.

\

7

7

OMY FEEDFORWARD TARGET

My target is:

PREP — Energy Conservation in Real Systems

Tick the target that applies to your work

[[]Name method + mechanism Lubrication - reduces friction - less kinetic converted to thermal.
[ ] Insulation slows rate, not stops 'Reduces rate of thermal transfer' — not 'stops heat escaping'.
[]Payback = cost + annual saving In years — check units throughout.
[[] Convert W to kW before x hours 30 W = 0.03 kW = x 8760 h = kWh.
' B

e
\

~
7

OMY FEEDFORWARD TARGET

My target is:

N
I\

Small improvements - stronger learning.

Year 9 Physics - HW 3 - STEP 14 — Step 14 of 15 — Feedforward Box
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YEAR 9 PHYSIC SELF-QUIZZING
SELF-QUIZZING BOX

Cover your Learning Box. Answer from memory. Check and correct.

QUESTIONS ONLY — do not include or explain any answers.

POST — P1 ENERGY EFFICIENCY AND CONSERVATION

WHAT DO | KNOW?
(Declarative)

Write the formula for efficiency. What is the range of possible values?

Name three methods of reducing energy dissipation.

HOW DO | USE IT?
(Procedural)

How do you calculate efficiency and wasted energy from the same set of data?

How do you explain why no device can ever be 100% efficient?

WHEN DO | USE IT?
(Conditional)

When would you use efficiency = useful power + total power?

When would you suggest lubrication vs insulation as the appropriate improvement?

MISTAKES TO AVOID

Why is the thermal energy produced by a light bulb 'wasted' rather than 'useful'?

What is wrong with saying 'the device wastes energy'?

PREP — REDUCING DISSIPATION IN REAL SYSTEMS

WHAT DO | KNOW?
(Declarative)

Name three methods of reducing energy dissipation and state what each reduces.

What does payback time mean and how is it calculated?

HOW DO | USE IT?
(Procedural)

How do you calculate annual energy saving from a power reduction in watts?

How do you explain the mechanism of lubrication in reducing energy dissipation?

WHEN DO | USE IT?
(Conditional)

When would insulation be more appropriate than lubrication as an improvement?

When would you account for payback time in evaluating an energy-saving measure?

MISTAKES TO AVOID

Why does insulation 'slow' rather than 'stop' thermal energy transfer?

What is wrong with calculating payback time in kW
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UXBRIDGE

HIGH SCHOOL

ENRICHMENT

Deflection

TAKE TIME TO REFLECT ON YOUR ENRICHMENT EXPERIENCES.
WHAT HAVE YOU LEARNED? HOW HAVE YOU GROWN?
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HIGH SCHOOL

ENRICHMENT

WHAT HAVE YOU LEARNED? HOW HAVE YOU GROWN?

@ EEK FOUR )

e [ TAKE TIME TO REFLECT ON YOUR ENRICHMENT EXPERIENCES.
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