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WRM - Year 7 Scheme of Learning

Why Small Steps?

We know that breaking the curriculum down into small manageable
steps should help students to understand concepts better. Too often,
we have noticed that teachers will try and cover too many concepts at
once and this can lead to cognitive overload. We believe it is better to

follow a “small steps” approach.

As a result, for each block of content in the scheme of learning we will
provide a “small step” breakdown. It is not the intention that each
small step should last a lesson - some will be a short step within a
lesson, some will take longer than a lesson. We would encourage
teachers to spend the appropriate amount of time on each step for
their group, and to teach some of the steps alongside each other if

necessary.

What We Provide

* Some brief guidance notes to help identify key teaching and

learning points

* A list of key vocabulary that we would expect teachers to draw to

students’ attention when teaching the small step,

* A series of key questions to incorporate in lessons to aid

mathematical thinking.

» A set of questions to help exemplify the small step concept that

needs to be focussed on.
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* These include reasoning and problem-solving questions that
are fully integrated into the scheme of learning. Depending
on the attainment of your students, you many wish to use
some or all of these exemplars, which are in approximate
order of difficulty. Particularly challenging questions are
indicated with the symbol“@- .

* For each block, we also provide ideas for key representations
that will be useful for all students.

In many of the blocks of material, some of the small steps are
in bold. These are content aimed at higher attaining students,
but we would encourage teachers to use these with as many
students as possible - if you feel your class can access any
particular small step, then please include it in your planning.
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WRM - Year 7 Scheme of Learning
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NEW for 2019-20!

We have produced supporting resources for every small
step from Year 1to Year 8.

The worksheets are provided in three different formats:

* Write on worksheet - ideal for children to use the H- B H
ready made models, images and stem sentences.

 Display version - great for schools who want to cut e U |
down on photocopying. |

* PowerPoint version - one question per slide. Perfect
for whole class teaching or mixing questions to make
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email us directly at support@whiterosemaths.com
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WRM - Year 7 Scheme of Learning

Spring 1: Application of Number

Weeks 1 & 2: Solving problems with addition & subtraction

The focus for these two weeks is building on the formal methods of addition and

subtraction students have developed at Key Stage 2. All students will look at this

in the context of interpreting and solving problems, for those for whom these

skills are secure, there will be even more emphasis on this. Problems will be

drawn from the contexts of perimeter, money, interpreting bar charts and tables

and looking at frequency trees; we believe all these are better studied alongside

addition and subtraction rather than separately. Calculators should be used to

check and/or support calculations, with significant figures and equations

explicitly revisited.

National curriculum content covered:

» use formal written methods, applied to positive integers and decimals

* recognise and use relationships between operations including inverse
operations

* derive and apply formulae to calculate and solve problems involving:
perimeter

* construct and interpret appropriate tables, charts, and diagrams, including
frequency tables, bar charts and pictograms for categorical data, and vertical
line (or bar) charts for ungrouped numerical data

operation to solve a problem will also be a focus. There will also be some

exploration of the order of operations, which will be reinforced alongside much of

this content next term when studying directed number.

National curriculum content covered:

* use formal written methods, applied to positive integers and decimals

* select and use appropriate calculation strategies to solve increasingly
complex problems

* recognise and use relationships between operations including inverse
operations

* use the concepts and vocabulary factors (or divisors), multiples, common
factors, common multiples, highest common factor, lowest common multiple

+ change freely between related standard units [time, length, area,
volume/capacity, mass]

* derive and apply formulae to calculate and solve problems involving:
perimeter and area of triangles, parallelograms, and trapezia (H)

* substitute numerical values into formulae and expressions, including scientific
formulae

* use algebraic methods to solve linear equations in one variable (including all
forms that require rearrangement)

* describe, interpret and compare observed distributions of a single variable
through: the mean

Weeks 3 to 5: Solving problems with multiplication & division

Week 6: Fractions and percentages of amounts

The rest of the term is dedicated to the study of multiplication and division, so
allowing for the study of forming and solving of two-step equations both with
and without a calculator. Unit conversions will be the main context as
multiplication by 10, 100 and 1000 are explored. As well as distinguishing
between multiples and factors, substitution and simplification can also be revised
and extended. Again, the emphasis will be on solving problems, particularly
involving area of common shapes and the mean. Choosing the correct

This short block focuses on the key concept of working out fractions and

percentages of quantities and the links between the two. This is studied in depth

in Year 8

National curriculum content covered:

* use the four operations, including formal written methods, applied to integers,
decimals, proper and improper fractions

* interpret fractions and percentages as operators
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Year 7| Spring Term 1| Application of Number ‘

Key Representations

Ui

Concrete, pictorial and abstract
representations are an important part of
developing students’ conceptual
understanding.

Number lines are particularly useful for
both addition and subtraction and
provide a good model of mental

d o o methods.
L b g m/—\/ The column methods are sometimes
Trueor False?a + b =d — ¢ 84 100 121 not understood by students and are
therefore prone to error. Linking these
Hondreds Tens Ones formal methods to the use of place

value counters and/or base 10 blocks
illustrating exchanges is very useful.

:  |GGx080| 60000
O 0000 €0gto
0000 - ?
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Year 7| Spring Term 1| Application of Number Rose

Maths

Addition and Subtraction

Small Steps

=@ Properties of addition and subtraction
Mental strategies for addition and subtraction
=8 Use formal methods for addition of integers
Use formal methods for addition of decimals
=8 Use formal methods for subtraction of integers
Use formal methods for subtraction of decimals
=8 (Choose the most appropriate method: mental strategies, formal written or calculator
Solve problems in the context of perimeter

=@ Solve financial maths problems

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Addition and Subtraction

Small Steps

Solve problems involving tables and timetables
Solve problems with frequency trees
Solve problems with bar charts and line charts

Add and subtract numbers given in standard form

denotes higher strand and not necessarily content for Higher Tier GCSE

White
Rase
Maths
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Year 7| Spring Term 1| Application of Number

Maths

Properties of addition & subtraction Exemplar Questions

List all the additions and subtractions that these diagrams show.

Notes and guidance

What other models could you use?
Students will know from earlier study that addition and 37 @
subtraction are inverses, and that addition is commutative 0 /—\
but subtraction is not. This step reinforces these concepts 510 630 5:6 9:3
and the associated language and encourages multiple @ @

representations of calculations to deepen understanding. It ~ - —-—-—-=-=-—-———-—— - - - - -« - - - - - - - - - - ——-—-———

is useful to ext.en.d this to algebrgic express?ons and also to 10 This bar model illustrates that
use the associative law to simplify calculations. 2 3 743=347
Key VOcabUla ry 3 7 We say addition is commutative.
a Generalise the above example
Total Sum Difference Number Line 7 . using this second bar model.
|s subtraction commutative?
Commutative Associative Inverse c b Why, or why not?
Key questions 17+ 26+ 14 = 17 + 26 + 14  This example shows that
N (17 4+ 26) + 14 = 17 + (26 + 14) addition is associative.
If we know x = y + z, what other addition facts do we 43+ 14 = 17 + 40 Which is the easjest way to find
know? What subtraction facts do we know? 57 — 57 the sum of the three numbers?
What's the easiest way to add a list of numbers like this: Why?
6+8+4+7+2+3?2 T E S e s e e e e e e e e e — e — e — - - - —— -
How could a number line help us to find the difference Marcel says that addition and subtraction are inverse operations.

between, say, 186 and 354°? Use examples and diagrams to explain what this means.

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Maths

Mental strategies Exemplar Questions

Here are some ways of working out 78 + 96

Notes and guidance

78 + 96

This small step looks at ways students can develop their 79 &5 Ll 15 ep 2L 96 + 78
oy - . . . 70+ 90 + 8 + 6 78+90+6

flexibility and efficiency in mental addition and subtraction 160 + 14 168 + 6 96 + 4 + 74
calculations. Increased flexibility in their choice of strategy 174 174 10(1)7":}74
is developed through regular discussion and comparison
of different approaches. The use of part-whole models and 78 + 96 78 + 96
number lines to illustrate methods will help students’ 78 + 100 — 4 —4 44 78 + 96

78 +2+94
80 + 94
174

understanding. 178 — 4 74 + 100
174 174

Key vocabular
y y Which strategies do you prefer and why?

How would you work out each of these mentally?

(386+99 | [57+64 | [89+254 | [ 694+238 |

How does this number line show that 93 — 37 = 90 — 347

Key questions N N

Make up an example where number bonds to 10 and 100 el L
are useful to perform mental calculations. 34 35 36 37 90 91 92 93
How does adding the same number to both parts of a

subtraction affect the difference? [ }
Find three ways to mentally calculate 700 — 438 [ 786 — 299 ] [ 852 — 131 ] [ 81 — 54 ] 2000 — 1864

(97-29 | [4378—240 | [ 6502—1601 |

©White Rose Maths
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Difference Count On Number bonds

What strategies would you use to work out these subtractions mentally?




Year 7| Spring Term 1| Application of Number

Formal methods: adding integers

Notes and guidance

For students who are confident with the formal method of
addition, this small step will provide practice and revision.
Students who find this more challenging should have the
opportunity to revisit with concrete materials alongside the
formal method to develop their understanding.

Key vocabulary

Column Method  Place Value Carrying

Exchange Placeholder

Key questions

Why do we start column addition with the column on the
right?

When and why do we exchange in column addition?

Is the column method always the best way to solve an
addition problem?

White
Rase
Maths

Exemplar Questions

Tens Ones

© o |BBB0

What addition calculation
is illustrated here?

What exchange needs to
be done to complete the
calculation?

Compare this to the
formal written method for
adding two integers.

Complete these calculations.

H T O H T|O H T O
11817 2,07 3186
6 43 + |21 5

+ 54 2 +

Estimate the answers to these calculations and then use the column
method of addition to find the actual answers.

[ 2634 more than 1800 ]

[ 35172 + sixty-seven thousand ]

[ 485 000 + six hundred and seven thousand ]

[ 850 000 added to half a million ] [ 7648 + 372 + 5063 ]

©White Rose Maths
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Year 7| Spring Term 1| Application of Number
Maths

Formal methods: adding decimals Exemplar Questions

Notes and guidance . ""‘.-. + . . .
Here students will build on the previous small steps on e *e

addition, making use of estimation and the column Write the above representation as an addition using the column
method paying particular attention to alignment and the method.
use of placeholders. It is also a good opportunity to revisit Repeat the calculation if represents 1 instead of 100

the meanings of tenths and hundredths and to build on What is the same and what is different about your calculations?
last term’s work of decimal and fraction equivalence and =~ - cc oo m o m e e e e e e e m - -

earlier work on algebraic substitution. Here are 4 ways of using the column method to set up 4.38 + 7.9
Which ones are suitable, and which are not? Why?
Key vocabulary 438  a.38 4. 38 4

7.9 + 7.9+ 7 .90+ 7.9+

Place value Decimal point Equivalence

Work out the answers to these calculations.

Place holder Estimatir g Partition

Key qUGSthﬂS Giventhata = 12.6,b = 0.74,c = 20 and d = 1.08, evaluate.

How do we line up decimal addition if one of the numbers
is an integer? [ a+b ] [ d+b ] [a+b+c+d] [a+d+a]

The first term of a linear sequence is 11.3, and the common difference
between terms is 4.2
How often will the sequence produce integers?

What does placeholder mean? Why do we use
placeholders?

©White Rose Maths
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Year 7| Spring Term 1| Application of Number Rose

Maths

Formal methods: subtracting integers Exemplar Questions

How would you use place value

NOtes and gUidance fens Ones counters to illustrate 63 — 217
Following on from pervious steps, the use of the formal O O o o How does this compare to the
method of subtraction needs a good understanding of how O O O written column method?

and when to exchange e.g. one ten for ten ones. Linking O O Compare the place value and column
back to concrete and pictorial representations may be methods for 63 — 25

necessary for some students. Setting questions in the Sl el el
context of equations and checking by addition will Complete these calculations.

reinforce the concept of inverse operations. H T O H T O H T O
Key vocabulary 6 5 7 42 7 8 0 4
— |43 2 — 121419 - 3115

Exchange Difference Equation 1 1 |
Placeholder Subtraction Inverse What are the similarities and differences between the calculations?

Use the column method of subtraction to solve these equations. Check

Key questions your answers using the column method of addition.

Why isn't subtraction commutative? [ a + 3500 = 8267 ] [ 85172 = b + 27000 ]
How can we check the answer to a subtraction?

When do we need to perform exchanges when doing a [ c =715 000 — 67 800 ] [ 56302 = 28275 + ¢ }

written subtraction?

[ e +456 231 =1000000 }

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Formal methods: subtracting decimals

Notes and guidance

The clear links to the formal method of subtraction of
integers and to the addition of decimals need to be
emphasised. In particular, the use of zeros as placeholders
is essential. Although the emphasis is on the formal
method, it is worth discussing whether alternative methods
could or should be used e.g. counting on for change.

Key vocabulary

Place value Digit Equation

Placeholder Difference  Exchange

Key questions

When would it be appropriate to include a hundredths
column in a number that is given in tenths?

For what types of subtraction is the formal method
most/least useful?

White

Rase
Maths
Exemplar Questions
What mistakes have been made in these calculations?
5 . 8 3 8 . 1 6 7 . 6 2 . 3 6
+ 2 . 4 — 3 . 54 - 6 . 54 + 3 . 67
7 . 8 7 5 . 4 2 1 . 1 4 5 . 0 3

Work out the correct answers to the calculations.

Solve these equations without using a calculator.

[ a+13.7 = 28.6 ] [ b—13.7 = 28.6 ]

[ 324 =c+47.2 ] [6.1=d—26.97 ]

Work out the range of the four values a, b, ¢ and d.

Joachim says that to work out £10 — £3.27, you could work out
£9.99 — £3.26 instead.

Work out both calculations to show that he is correct.

Why does his method work?

Work out the answers to these calculations.

[407—126} [407—126 [407—126 ]

LR INCE)
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Year 7| Spring Term 1| Application of Number

Maths

Choosing the appropriate method Exemplar Questions

Estimate the answers to these calculations, and then check your
answers using an appropriate method.
[ £3.97 + £4.56 ]

Notes and guidance

As well as flexibility in applying methods, students should

be encouraged to choose which method to apply in which 199 + 299 [£10 —£3.26 ]

situation - mental, jottings, formal written, or calculator. 685,172 — 491,203
The discussion as to which method can draw out, or lead [ 0.963 + 0.251 ]

to, understanding of the methods themselves and this is [ 1.8 million + 5.7 million ]

sometimes as powerful as the practice itself.

Decide whether a mental, written or calculator method would be

Ke vOCa bUlar best for each of the calculations.
y y * Bashir earned £942.18 one month. He spent £787.40 on rent

and bills. How much money did he have left?

Formal method  Estimate Mental * Afilm starts at 1855 and finishes at 2040
_ . How long did the film last?
Written Jottings Calculator *  Mary had £2500 in her savings. She withdrew £850

How much was left in the bank?
* In 2018, the population of England is 54.79 million. 87136

Key qUEStIOﬂS million people live in London. How many people live in the
How do you decide which method to use to perform a L r_eitff_Efg_la_”‘j? _________________________
calculation?

Explain why a mental method would be best for these calculations.

Give an example of when a calculator isn't the quickest 12 456 + 3999 [ 85+ 0.001 ]
way to work out an answer.

[ 85 —10.001 ] 12 456 — 3999

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Solve problems with perimeter

Notes and guidance

Students will be familiar with perimeter from primary
school. This small step is an opportunity to revisit the
concept and solve addition and subtraction problems in
context. This is also an opportunity to revise forming and
solving one-step equations and/or simplifying and
substituting into expressions.

Key vocabulary

Length Path Distance

Units Edges Polygon

Key questions

Why is the number of sides on a shape the same as the
number of terms in a perimeter addition?

If all the sides of a rectangle are increased by 2 units, how
could we know how much the perimeter has increased by?

White
Rase
Maths

Exemplar Questions

The perimeter of this shape is 14.2 cm. What is the length of the

missing side? How does the bar model help?
54 cm
14.2

54 6.1 a 6.1cm a

A rectangle has perimeter 20 cm.
If the side lengths are integers, what might the dimensions be?

How many triangles with integer side-lengths and a perimeter of
20 cm can be made?
Why is 14 cm, 4 cm, 2 cm not a possible combination?

Two sides of an isosceles triangle are 8.7 cm long. If the perimeter of
the triangle is 29.2 cm, calculate the length of the third side.

Write an expression for the

Scm perimeter of this pentagon.
xcm If the perimeter is 26.4 cm, form
7cm and solve an equation to find the
X cm value of x.

If instead x = 4.1, find the

> cm perimeter of the pentagon.

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Solve financial problems

Notes and guidance

This small step uses addition and subtraction, particularly
in a familiar context whilst also introducing potentially new
vocabulary. Students may practise calculator or non-
calculator skills as appropriate following previous learning.
Estimation and checking answers on a calculator will
support entering values some of which are in pounds and
some in pence, and interpreting displays such as “14.4”

Key vocabulary

Profit Loss Balance Credit

Debit Statement Change Bill

Key questions

What is the difference between the words credit and debit
on a bank statement.?

How do you calculate profit?

Why does a calculator display £12.50 as 12.57

White
Rase
Maths

Exemplar Questions

A bracelet costs £3.99 and a bobble costs £1.29
How much change should there be from £10 If | buy both items?

John spends £112.50 on ingredients and £17.80 on advertising for
a cake sale.

He sells all the cakes for a total of £145.12

Does he make a profit or a loss?

How much profit or loss does he make?

Complete the bank statement.

Date Description Credit Debit Balance
(£) (£) (£)

Mar 1 | Opening balance 9368

Mar 3 Gas bill 84.17

Mar 7 Wages 312.72

Mar 9 Rent 14510

Previous Reading Current Reading Unit price

16 851 18 123 12.7p

The table shows part of an electricity bill.
How many units have been used?
If there is a standing charge of £23.56, work out the total bill.

©White Rose Maths
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Year 7| Spring Term 1| Application of Number Rose
Tables and timetables Exemplar Questions
. London This table shows the
NOtes and gU|dance distance by air between
Reading tables is a key life skill and provides a good 21 Cardiff some UK cities.
context for practising addition and subtraction skills. 556 493 Glasgow

Calculations with time can create difficulties as students

are not used to working with non-decimal contexts.

Number lines can be a very valuable support here. Hoda flies from London to Belfast and then from Belfast to Cardiff.
How far does she fly in total? How much longer is her journey than
flying directly from London to Cardiff?

Key vocabulary  ----------------o-ooooooooooooo oo

The table below shows part of the results of a survey in a school with

518 392 177 Belfast

Row Column Entry Total 900 students Left-handed | Right-handed Total
. , Girls 34 361
Hours Minutes Difference
Boys 463
Total
Key questions Work out the missing numbers in the table. To the nearest whole
_ number, what percentage of the boys are left-handed?
Does the column method for subtraction work when ittt
dealing with time? Why or why not? Harton | 1005 | 1045 1130 Investigate Wh|Ch.0f
Explain how we could use a number line (or time line) to : the buses shown in
help us with calculations for time. Bridge | 1024 1106 147 this timetable is the
s it true that sum of all the row totals in a table equal to Aville 1051 133 1205 quickest or slowest
? ? between each pair of
the sum of all the column totals? Why or why not Ware 17 1202 1233 e

©White Rose Maths
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Year 7| Spring Term 1| Application of Number Rose

Frequency trees Exemplar Questions
. There are 32 students in a class. o>

NOtes and gU|dance 17 of the students are boys. S
Frequency trees provide a good opportunity for students to Complete the frequency tree.
practise addition and subtraction in a different context. Sirgs
Although this may be unfamiliar, links can be madeto A
using tables in the previous step, and to the part-whole 80 people took their driving test one week.
model. Students can be challenged to create their own 45 of the people were men.
frequency tree questions and to investigate the minimum 28 of the men passed their test.
amount of information needed to complete a frequency 27 of the women passed their test.
tree. Complete the frequency tree.

Key vocabulary

How many more men than women

did not pass their test?
Frequency Frequency Tree Sum

Total Part-whole

. In a year group of 140 students, 74 are girls.
Key queStlonS 42 of the students wore glasses, including 23 boys.

Explain the relationships between the numbers in a §h_o v t_hl_s Lnf_or_nlago_n_o n a_fiegu_e ney t_re_e e e e e e e

frequency tree. Men | Women | The table shows information about

luggage carried by 203 passengers
When might we have a frequency tree with more than two on a flight. Complete the table and

branches? Rucksack 45 32 represent as a frequency tree.

Suitcase 63

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Bar & line charts

Notes and guidance

Students are very familiar with the construction of bar and
line charts, so the foci of this small step should be the
interpretation of ready-drawn diagrams and linking
different forms of charts to tables. As well as
opportunities to solve addition and subtraction problems,
the notation of scaled axes can be discussed making links
with intervals on number lines studied last term.

Key vocabulary
Frequency Axis Scale
Difference Dual Multiple

Key questions

What difference does it make if a bar chart is drawn
horizontally rather than vertically?

White
Rase
Maths

Exemplar Questions

The bar chart shows the number of

P ed by 7A
etsowned by children in a class of 30 pupils who

16
14 [ ] have various types of pet.
533 ] What is the total of the
g g frequencies?
£ 6 Why is this not total not 30?
) |—| What is the difference between the
0 : number of pupils with a dog and
- ?ygpeo?;zap'g ™" the number with a guinea pig?
What other questions can you ask?
1n 1121 13| Total The.table shows ‘Fhe ages
of girls and boys in a youth
Girls | 19 44 group.
Boys 13 | 7 Complete the table and
represent the information
Total | 35 | 30 as a multiple bar chart.

The chart shows the
expected changes in animal
populations in a wildlife park.
Describe the changes, using
calculations to justify your

>~ findings
2017 2018 2019 2020 2021 2022 .
—0O—Bears —O—Giraffes —O—Zebras

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Add & subtract in standard form

Notes and guidance

In this small step, students will have the opportunity to
revisit standard form notation through exploring addition
and subtraction, noticing that adding powers is an incorrect
approach. It might also be a good opportunity to
consolidate knowledge of working with billions and
rounding to one significant figure.

Key vocabulary

Standard form Power Exponent

Significant figure  Billion Million

Key questions

Why do you not add/subtract the powers when
adding/subtracting numbers written in standard form?

Explain the difference between 1073 and 103

Exemplar Questions

White
Rase
Maths

Round the populations of the three countries shown to 1 significant
figure, giving your answers in standard form.

Country Population | Population rounded to 1sf
New Zealand 4.7 million

Slovenia 2100 000

Djibouti 960 000

Total

What is the difference between the totals of the two columns?

Work out each calculation, giving your answer as an ordinary

numbers.

[ 3% 10°+4 x 10* ]

4x1072+5x%x 1073

2x107 —6x10°

[ 7 X 10° — 6 x 10* + 8 x 103 ]

[4><10‘2—5><10‘3 ]

5x 103 +4x103=9x10°

3x10°4+7x10°=10x 10°

For homework, Jon had to

add up pairs of numbers and
give the answers in standard
form. Explain why he has got
both these questions wrong.

©White Rose Maths



Year 7| Spring Term 1| Application of Number ‘

Key Representations

Arrays of counters are very useful to
illustrate both multiplication and division,
as well as demonstrating the
commutativity of multiplication.

Number lines are particularly useful to

? ? ? illustrate the links between
mm multiplication and repeated addition, and
division and repeated subtraction.
€200 0 180
Ve % ~ The column methods are sometimes

not understood by students and are
therefore prone to error. Linking these
formal methods to the use of place
value counters and/or base 10 blocks
illustrating the result of increasing by
factors of 10 are very useful.

Hundreds

Bar models are particularly useful for
linking multiplication and division and
for calculations involving fractions of
amounts.

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Multiplication and Division

Small Steps

Properties of multiplication and division

Understand and use factors

Understand and use multiples

Multiply and divide integers and decimals by powers of 10
Multiply by 0.1 and 0.01

Convert metric units

Use formal methods to multiply integers

Use formal methods to multiply decimals

Use formal methods to divide integers

Use formal methods to divide decimals

White
Rase
Maths
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Year 7| Spring Term 1| Application of Number

Multiplication and Division

Small Steps

Understand and use order of operations

Solve problems using the area of rectangles and parallelograms
Solve problems using the area of triangles

Solve problems using the area of trapezia

Solve problems using the mean

Explore multiplication and division in algebraic expressions

denotes higher strand and not necessarily content for Higher Tier GCSE

White
Rase
Maths
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Year 7| Spring Term 1| Application of Number

Maths

Properties of multiplication & division Exemplar Questions

‘ ‘ ‘ ‘ ‘ ‘ What two multiplications does the array show?

What two divisions does the array show?

‘ ‘ ‘ ‘ ‘ ‘ Explain how the array shows that multiplication

Students should be reminded of various forms of ‘ ‘ ‘ ‘ ‘ ‘ < commutative,

representing multiplication including those shown and o ,
. . . . Is division commutative? Why or why not?
number lines. Discussing scaling models aswellas == - m e e e e o - Do L L L oS

Notes and guidance

repeated addition would be useful. The inverse nature of Write the fact family for this bar model
multiplication and division should be emphasised, as 36
should the commutativity and associativity of Draw a bar models to illustrate these:
multiplication. 9 9 9 9 c+3=d

Sp=g
Key vOCa bUla ry What other facts do your models show?

Write true or false next to each statement.
Explain your reasons for each decision.
& 32 x 4 gives the same answer as 4 X 32
& Lucy says that 125 + 5 is the same as 5 + 125
. & 62 =248 + 4 is another way of writing 248 + 4 = 62
Key questions ~  gmmmmem oo m o oo oo oo

Are these statements always, sometimes or never true?
If a = b X ¢ what other multiplication and division facts Give examples to illustrate your decisions.
do we know?
Why is doubling and doubling again the same as

multiplying by 47 [ axXxb=bxa ] [ You cannot multiply or divide by 0 ]
Is X 10 and then + 2 a quick way of multiplying by 5%

Find a similar way to divide by 50. [ax(bxa)=(axb)><c ] [ a=b=>b=a ]

©White Rose Maths

Product Multiply Divide Inverse

Quotient Commutative

[ Multiplication makes numbers bigger ] [ I1xXy=y ]




Year 7| Spring Term 1| Application of Number

Understand and use factors

Notes and guidance

This small step is a good opportunity to revisit the concept
or check understanding through the use of arrays and area

models. It is important to emphasise the need for a
systematic approach when recording factors, such as
recording factor pairs in ascending order. Explore why a

number is not a factor as well as why a number is a factor

- again arrays will be helpful here.

Key vocabulary

Factor Array Venn diagram

Odd Even Integer

Key questions

How do you work out the factors of a number?
Which numbers have an odd number of factors? Explain

why.
The larger the number the more factors it has. True or
false? A

Why are factors always integers? {‘3

White
Rase
Exemplar Questions

How many different arrays can you make with 36 counters?

For example:
L 1
o0

What does this tell you about the factors of 367
How do you know when you have them all?
Repeat for 24,17 and 25

What do you notice?

Work out the factors of 30

Explain your method.

What are the factors of 45?

What are the common factors of 30 and 457
What is their highest common factor?

Here is a part completed Venn diagram containing the factors of
two numbers. Work out the missing information.

Factors of |: Factors of |:|
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Year 7| Spring Term 1| Application of Number

Understand and use multiples

Notes and guidance

Students need to understand that a multiple of a number
is the result of multiplying a number by an integer. Use a
bar model to help children see what a multiple looks like.
Students may list out the multiples of numbers by
multiplying the number by 1, 2, 3 etc... Students need to
also be able to work out common multiples of numbers,
and also understand the term “lowest common multiple”.

Key vocabulary

Multiple Common Lowest Common Multiple

Key questions

How do multiples relate to times-table facts?

Is O a multiple of every number?

Can multiples be negative?

Do multiples have to be a whole number?

Explain how 18 can be both a factor and a multiple of a
number.

White
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Exemplar Questions

Use the diagram to explain why 48 is a multiple of 12
12 12 12 12

Write down 5 other multiples of 12
Write down a multiple of 12 that is greater than 1000.
Explain why 40 is not a multiple of 12

Hereisa50grid. | 1| 2|3 |4al5|6|7]8]9]10

41 |42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50

Circle all the multiples of 4

Now put a square around all the multiples of 6

What are the common multiples of 4 and 6 less than 507?
What is the lowest common multiple of 4 and 6?

How do you know?

Is this always, sometimes or never true?

To work out the lowest common multiple of two numbers,
you multiply the numbers together.

What is the lowest common multiple of 3,6 and 9?
What is the next common multiple of 3,6 and 97
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Year 7| Spring Term 1| Application of Number

Maths

Multiply & divide by powers of 10 Exemplar Questions

Draw counters on each place value grid to show the new number

Notes and guidance and complete the calculations.

Students are first introduced to multiplying and dividing by 100s | 10s | s 100s | 10s | 1s

powers of 10 in KS2. It is important that within this small ..‘ 5 _
step teachers check there is conceptual understanding and +

not just that students rely on a rule or procedure. Using 15 @ &os | oo 5 @ —s | s

counters and place value grids will help explain that you + .‘Q + x _

don't just “add a zero”. Particular attention needs to paid to
What's the same, what'’s different?

working with decimals. e e Y T L e e
Solve the equations.

Key vocabulary x
[ 0° 5.8 ] 100y = 4 1.18 x z = 1180
Place value Ones Tenths e e
Put these calculation cards in order starting with the card that
Hundredths Multiply Divide gives the smallest result.
_ [ 100x32 | [ 3220410 | [32x1000] [ 32001000 ]

Key QUEStlonS What is the range of the value of the cards?
What's the same and what's different about dividing 30 by What is the median of the value of the cards?
10 and 3 by 10? RS
Why is dividing a number by 10 and then dividing by 10 '@‘ [ A } [ B } { C}
again the same as dividing the original number by 1007?
What's different about multiplying an integer by 10,100 or * Bis 10 times bigger than A
1000 and multiplying a non-integer by 10,100 or 10007 « Cis 1000 times bigger than A

*  Whatis the value of C =~ B?

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Multiply by 0.1 and 0.01

Notes and guidance

Students are already familiar with converting tenths and
hundredths between decimal and fractional form, but this
next step in understanding can prove challenging.
Emphasising the links between fractional and decimal
forms is essential. For students following the core strand, it
may be best to stick to considering just multiplying by 0.1 To
avoid confusion, division by decimals is studied in Year 8

Key vocabulary

Place value Ones Tenths

Hundredths Multiply Divide

Key questions

. . 1
What decimal is the same as 7 ?

How do you find one-tenth of a number?

Explain why X 0.1 is the same as = 10

Give an example of when multiplication makes a number
bigger, and one where it makes a number smaller.

Exemplar Questions

Complete the calculations

603 X 0.01 = 603 X =

10

1
63X 0.1 =63X-—=63+10=
10

1
603 X 0.1 =603 X—=603+10 =

White
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=100 |-

Match the cards on the left
to the equivalent cards on

the right.

A2,

—~ '@\ What card would match

[ 82x0.1 ]

[ 8.2x 10 ]

ith this card?
with this car

Put the results of these calculations in order, starting with the smallest.

[ 802 + 10

] [ 80.2 =100 ]

[ 82 +100

] [ 80.2 x 0.01 ]
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Year 7| Spring Term 1| Application of Number
Convert metric units Exemplar Questions
. How many ones can you place along a metre stick?
NOtES and gU|dance What does this tell you?
When students convert metric units they need to TCETIER CRTt AT ARt EALs CIATs CIAT] CRCR RIT] CRLR] CRIA] CATEI ARt EARIE CIATE CIATt RIKI CRCKI ChIe

understand the different types of metric units - length,

mass and capacity. Students need to understandthe oo - - - ---- e m e m
relative size of these different measures to help them Complete each bar model and conversion.

understand the connection between them. This will help Tkm Tkm Tkm Tkm
them see whether they need to multiply or divide, rather 1000 m | 1000 m 4 km = m
than relying on just remembering; for example 1 mis 100
times as big as 1cm Tkg Tkg Tkg Tkg Tkg Tkg ~kg
Key vocabulary 1000 g 1000 g 1000 ¢
1
62 kg = g

Metric Milli- Centi- Kilo- = e e e e e - -
Find the missing equivalent measures: ‘

Convert Litre Gram Metre é &
Key questions T
330 ml

What do the words milli-, centi- and kilo- mean? L 21
How do you convert km to m and kg to g? What's the
same, what's different?

What do you think a centilitre is? What about a kilolitre? [ 20 mor 20 000 cm ] [ 3kgor30000¢ ] [ O./mor7cm ]
Do these measurements exist?

Why can you not convert metres to milligrams?

Which is the greatest in each pair? How do you know?

[ 04kgor40000mg | [ 60clor6000ml |
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Year 7| Spring Term 1| Application of Number

Maths

Formal methods: multiply integers  Exemplar Questions

. Hundreds Tens Ones What multiplication is
Notes and guidance L trated hora?
Students have been exposed to formal methods of Q Q m | What exchanges could
multiplication throughout KS1 and KS2, but may not have @ Q m you make?

How does this link to

discussed the conceptual understanding behind each Q Q CH m

individual method or which method is a more efficient ——=—=————1 the formal column
method to use especially when we are using increasingly Q e CCCC@D method?

larger numbers. Revisiting of estimating using roundingto ~ ~_ . T T T T T T T T T T T T T T e T,

Complete these calculations. 1187

one significant figure is vital here. 1187
HIT|O

Key vocabulary AR

11817 x | 100 80 | 7 187

1,87

Multiply Integer Product X 9 9 118>

Efficient Estimate 1 Z :

Which is the most efficient method? Tl

Key questions Which method is not appropriate for 187 X 567?

Why would it not be sensible to show 27 X 39 using place
value counters?

s al:"orlrnatl. mithod always the best way to solve a Then use the column method to find the actual answers.
multiplication’ ) ) .
How would you work out 63 X 997 [ 25 times as big as 61 ] [ What is the product of 84 and 127 ]

Why is 36 X 24 # 30 X 20 + 6 X 47 [

By rounding the numbers to one significant figure, estimate the
answers to these calculations.

9 tens and 3 ones multiplied by 235 ]
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Year 7| Spring Term 1| Application of Number
Maths

Formal methods: multiply decimals  Exemplar Questions

What does the diagram represent

if . is equal to 1007

Notes and guidance

Students should learn to multiply decimals through using
what they have learned about multiplying and dividing by
powers of 10. For example when multiplying 0.2 by 0.3 What does the diagram represent
they should think of it as 2 X 3 first then adjust their .

answer to match the original question. A common if is equal to 17

mistake here is to think the answer is 0.6. Students should @~ - - m i m m e e e e e e e e m - - -
recognise that the calculation has been multiplied by 100 Work out 17 X 8. Use your answer to write down the answers to

not 10 and therefore the answer should be divided by 100 H17x8 ®017x8 M08x17 ®M08x0.17

not 10, hence giving them 006 = S oo s s m s s m e mmm e —mm————— == -

Compare these ways of calculating 43 X 9.9
Key VOcabUlary *  Work out 43 X 99 and divide the answer by 10

e Work out 43 X 10 and 43 x 0.1 and subtract the answers

Place value Adjust Estmate @~ === =- - - m s s s s s -
) Find the missing number in the calculations using the fact that

58 x 113 = 6554

Key questions
58 x113= 58 x = 6554 X 113 = 06554

How do you estimate the answer to a decimal

multiplication? )7 ) :
N Here is a rule for generating a sequence.

Explain why 6.4 X 24 = 2.4 X 64. Tell me three more s : '
multiplications using these digits that have the same [ Multiply the previous number by 1.6 then add 5 ]
answer. The second term of the sequence is 15

What is the difference between the third and fourth terms of the

sequence?
©White Rose Maths
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Year 7| Spring Term 1| Application of Number Rose
athns
Formal methods: divide integers Exemplar Questions
. Complete the calculations.
Notes and guidance B 135 + 3
Students have studied both short and long division at KS2. N What's stayed the same?
In this small step they will revisit the formal method of & 136 + 3 What's chang‘ed?‘
short division, and also consider strategies to simplify 1373 What generalisations can you make?
complex divisions e.g. 8808 + 24 as 8808 + 6 and then dict wh dh X divid
divide the answer by 4. Problems should be chosen so that 138 +3 P.re ctw a: Wou t;’ﬂppiﬂ VZ{ tin y?U tl'\: ©
answers with remainders and with decimals are & 139+-3 SIX CONSECUIVE NUMDErs By en test It you
, are correct by completing your calculations.
appropriate. ® 140 - 3
Key vVOoCa bUla ry Find the missing numbers in these calculations.
Place value Divisor Dividend 5 2 8 3

Quotient Remainder 7 3 35 8 78 65

Key QUEStionS To divide a number by 18 you can use the rule:

The quotient is 7. Make up some questions. Divide the number by 6 then divide that answer by 3
The quotient is 23. Make up some questions.

How do you do about estimating the answer to a division
calculation?

s it possible to divide an integer by a larger integer? Why
or why not?

Use the rule to work out the answer to 387 = 18
Why do you think the rule works? Which other one digit numbers
could you have used instead of 6 and 3?

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Formal methods: divide decimals

Notes and guidance

The previous step looked at dividing integers by integers.
This step builds on this by extending to dividing decimals
by integers. Dividing decimals by decimals is covered in
Year 8. Students should use the formal method for
division used earlier to divide a decimal by an integer.
Remind students that a division may be written as a
fraction too.

Key vocabulary

Place value Divisor Dividend

Quotient Decimal

Key questions

How do you know 341 + 2 will not have an integer
answer?

Explain why 341 is the same as 341.0 or 341.00

What type of equations are solved using division? Tell me
three examples.

White
Rase
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Exemplar Questions

Use formal methods to solve the equations.

(3a=411 | (3a=411 ] 3a=411 ] [3a=0411 |

(6b=726 | [ 4c=09 ][12d=96.9][ 32-8 ]

Garnel is thinking of a number.
When Garnel multiplies his number by 8 he gets 12.48
What number did Garnel start with?

Complete the missing numbers. O 4

Make up a similar problem of your own. 8 19 3 40

16 text books cost £61.60 in total. Compare these methods of
finding the cost of one text book.

(£6160+8+2 |( £61.60 = 4+4 |(£61.60+2+2-2+2 |

The books weigh 9.28 kg in total.
Find the weight of three of the books.

Explain your different approaches to perform these calculations.

\..z

~

(3478 | [ 347x8 | “U[347x08 |

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Order of operations

Notes and guidance

Students have met the order of operations at KS2 but
some may be reliant on rules such as BIDMAS and may
have misconceptions about when it is correct to work from
left to right e.g. 10 — 3 + 5 should be 7 — 5 = 2 but is
often incorrectly performed as 10 — 8 “because you have
to do addition before subtraction”.

Key vocabulary

Order Operation Priority

Key questions

Why is multiplication done before addition?

Why do multiplication and division have equal priority?
Explain how this diagram helps you remember which
operations come before others.

White

Rase
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Exemplar Questions
Explain how these counters show 2 + 3 X 5
o - 88888
What is the answer?
Which part of the calculation did you do first?
Underline the first part of the calculation you will do.
Then work out each calculation.
3+5x%x8 3x5-8 3—(5-28)
72+5x%x2 5x2+4+72 72+ (5 x2)
T/V_hz;t Tni_st_a l:e_h;s_b;e_n_m_a(;e_i n_e_ac_h_of_ tﬁe_c;l;uTaao_ns_? ______
18—10+2=4 10—-—2+4=4
What should the correct answer be?
Find the missing numbers
X3+8=22 198—-5+__ =113
1262 — =74 X4+ 10 + =17

Explain two ways you could work out the answer to this calculation.
39x24+2x%x17

Is one method more efficient that the other(s)?

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Maths

Area of rectangles & parallelograms Exemplar Questions

. Find the area of each
NOtes and gU|dance of these shapes. 7 7/
Students should explore the connection between the area
of a rectangle and parallelogram. They should see how [ L[]
the area formulae for both shapes are related. You might A rectangle has area 34 cm?. Find its width if its length is:
want to use squared or dotty paper with students so that &17cm ®38cm N 4cm
they can understand why the area of a 6 X 4 rectangleis .~~~ ~~~ -~~~ "~~~ "~"—"-==-°=°="===°=°=====°=°=°7°7
o Calculate the area of these shapes.
24 cm? and it will help them see that the area of a 78cm 6 metre
parallelogram is base X perpendicular height. | 20cm
45cm
Key vocabulary _—
A 1
Base Perpendicular height 12 mm / 15 mm
' 17 mm ! 23cm
Parallelogram Parallel

How many rectangles can you find with an area of 60 cm?if the

Key questions length and width are both integers?

) . o
What is the same? What's different about finding the area lN _h 'fh_rfciaf g_le_hf s_tbe_g_reftfs_t Ee_nrlwe_te_r._ ____________

of a rectangle and parallelogram? Explain why the area of
Draw a rectangle with an area of 20 cm2. Draw a this shape is ab.
parallelogram with an area of 20 cm?2. Now draw more. a b

What do you notice?
“If the area of the two rectangles are equal, then the
perimeters are equal.” Always, never or sometimes true?

©White Rose Maths
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Year 7| Spring Term 1| Application of Number Rose

Maths

Area of triangles Exemplar Questions

Find the area of these triangles.

Notes and guidance

The focus of this small step is more on solving problems
as they have met the area of a triangle previously. Remind
students that the area of a triangle can be found by
multiplying the base and perpendicular height and then
dividing the answer by 2. Help them understand why they
divide by 2 by showing a squares, rectangles and What do you notice? Why is this the case?

parallelograms divided into two equal sized triangles. ., T T T U T T T T T T U

Max says the area of this shape is 22 cm?.

Explain why Max is wrong. dcm
Key VOcabUla ry How can he work out the area 25cm
of the triangle? -
Base Perpendicular height . em
The area of a triangle is 50 cm?.
Parallelogram Parallel What is the height of the triangle if the base and height are equal?
Work out the height of the triangle if the length of the base is
Key questions & 10cm ®&20cm @&50cm ®&1cm
Explain/show why you need to divide by 2 to find the area The base of each of these triangles is equal.
of triangle. Explain why the area of the triangles is equal.
What is meant by the perpendicular height? L el et R

How do you work out the area of a triangle when the units
are different?
How can you show any triangle is half of a parallelogram?

-> -1
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Year 7| Spring Term 1| Application of Number Rose
athns
Area of trapezia Exemplar Questions
<2

Notes and guidance

Ask students to find the area of a right trapezium. h

Students will probably divide the shape into a rectangle

and a triangle and then add up the answers. Consider

then replacing the sides with letters to be able to find a < b -

formula for the general area of the trapezium. Explore
other trapezia including isosceles, acute and obtuse
examples. Students should always be encouraged to find

the area of the a trapezium using theformula. = — - - - - - - - - - - - S s S S s S S S S s s s s s
bez & Calculate the area of each shape.

The diagram shows two identical trapezia. Explain why the area of
the trapezium is given by % X(a+b)Xh

4cm m
Key vocabulary _tem 2
Trapezium  Perpendicular height Parallel 5cm 425 cm|b
0.75cm /m

6cm 25cm

Key questions ~ mmmmmmeee

All these shapes have the same area.

What is a trapezium? What are the properties? How many Find the lengths of the missing sides

different types of trapezia can you draw/make? LI
How could you find the area of this trapezium? Can you

prove that the area of a trapezium is always % (a+b)h? .. : 4cm / 2em
Why is it more efficient to use the formula for find the area i

rather than dividing it into other shapes? : 6cm

80 mm

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Solve problems involving the mean

Notes and guidance

Students should understand that the mean of a set of
number is an example of an average. The mean gives an
idea of the central value. It is important for students to
understand visually what happens when you find the mean
and how the set of numbers “average out”. This will help
students when they have to find missing numbers.
Consider also with some students extending finding the
mean of a set of numbers that have been summarised in a
table.

Key vocabulary

Mean Average Median Range

Key questions

Can you show visually what happens when you find the
mean of a set of numbers?

Do you know any other measures of average?

When might you use the mean over the median? When
might it be better to use the median rather than the mean?
If you know the mean of a set of numbers, how do you find
their total?

White
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Exemplar Questions

Alex has 12 cubes, Bilal has 7 cubes and Carlos has 5 cubes.

What is the mean number of cubes?
Use cubes to help you.
How would you move the cubes to show that the mean is 77

Find the mean of these sets of numbers.
571,29 29 12.8 kg, 32.5 kg, 19.7 kg, 84.6 kg

What do you notice about the mean of all these sets of numbers?

10 10 10 10 10
10 10 10 5 15
&850 O 0 0 0
826 20 2 1 1

Write down more sets of 5 numbers that have the same mean.

The mean of these numbers cards is 12
What is the missing number?

The mean of a different 4 cards is 6
The median of the cards is 7
What could the cards be?

©White Rose Maths



Year 7| Spring Term 1| Application of Number

Multiplication & division with algebra

Notes and guidance

Students will already be familiar with substitution into
expressions from their study of algebra in the Autumn
term. This step builds on this, and gives them the
opportunity to look at more complex expressions involving
repeated letters and more than one letter. Division of
algebraic terms is often neglected, but should be taught
alongside multiplication emphasising the inverse nature of
the operations.

Key vocabulary

Coefficient Quotient Expression

Simplify Term

Key questions
Why is it possible to simplify 2a X 3b but not 2a + 3b?

The area of a rectangle is 6xy. What might the lengths of
the sides be?

Why do we write a X 2 as 2a instead of a2?

White
Rase
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Exemplar Questions

If x = 7 and z = 3, calculate the value of the following

expressions:
4x 3
— z(3x + 4z) ~-X x*
z 4
Put these expressions in ascending order of size.
Could you change the values of x and z to change the order of the

value of the expressions?

Simplify the following sets of expressions. What's the same and
what's different?

2X6 15a% + 3 20cd + 4

2a X 6 15a% ~ a 20cd = 4d
2 X 6b 15a? +~ 3a 20cd = 4c
2a X 6b 15a? + 3a? 20cd + 4cd

Make up some more sets of related calculations.

Jim says all three of these expressions are the same as they’re just
the same numbers and letters in a different order. Do you agree?

4ab | [ aba | | a4b | [ 2a2p | [ 4ba |
Match the sets of cards that show equivalent expressions - 3_6;; .-
2‘2}:8 (1243 ) [6a2+6a% || 48d+4 | |3

(2ax6a | ((dx3x4d | [4d?x3d | (3dx4 |
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Year 7 | Spring Term 1| Fractions and Percentages of Amounts ,&2

Key Representations

Making links between concrete,
pictorial and abstract representations
are an important part of developing
students’ conceptual understanding.

120
- A\ ~ 100%

120
£400
N
e I

10% |10% | 10%| 10% | 10% [10% [ 10% ] 10% | 10%| 10% 1 whole 01 001

15 % Bar models are particularly useful
when working with fractions of
amounts. The need for equal parts is
emphasised and carefully labelling
will help support distinguishing
between problems where the whole
or where a part is known.

A number line or a bar can also help
to visualise percentages. This is
especially helpful when working with
e.g. multiples of 10%, 20% or 25%.
They can also be useful to relate to
the whole e.g. showing that to work
out 90% of a quantity you can just
subtract 10% form the whole rather
than multiply 10% by 9

©White Rose Maths
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Year 7 | Spring Term 1| Fractions and Percentages of Amounts JRose

Fractions & Percentages of Amounts

Small Steps

=8 [ind a fraction of a given amount
Use a given fraction to find the whole and/or other fractions
= [ind a percentage of a given amount using mental methods
Find a percentage of a given amount using a calculator

=@ Solve problems with fractions greater than 1 and percentages greater than 100%

denotes higher strand and not necessarily content for Higher Tier GCSE

©White Rose Maths
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Year 7 | Spring Term 1| Fractions and Percentages of Amounts Rose

Fractions of amounts

Notes and guidance

Students should have met finding fractions of an amount
throughout primary school. This step provides an opportunity
for students to consolidate their understanding and attempt
increasingly difficult problems. In order to aid understanding
students should be able to represent and see the problem
with a bar model They could use comparison bar models to
look at e.g. one-third of 90 and two-thirds of 45

Key vocabulary

Fraction Equivalent Numerator

Denominator Whole

Key questions

How do you work out % of a number?
Draw a diagram to explain why your method works.

What'’s the same and what's different about these two questions?

20f60= 2 of ~60
3 3

Why is one third of 90 equal to two-thirds of 45?

Maths

Exemplar Questions

Use the bar model to help you work out E of £95
£95

Ron bakes 280 cookies on Monday:.
On Tuesday he bakes% as many more cookies.
How many cookies did he bake altogether over the two days?

Tommy and Whitney each make a tower made up of red and blue
bricks. They each use the same number of blue bricks.

N % of Tommy’s tower is made up of blue bricks.

N é of Whitney's tower is made up of blue bricks.

& Tommy uses 48 red bricks.
How many bricks are there in Tommy’s tower?

Sort these cards into pairs with equal values. What do you notice?

1of30 2of60 3 0f 160 1of60
2 3 8 4
of 210 3 6f 80 1 5f120 2 0f630
7 4 3 7
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Year 7 | Spring Term 1| Fractions and Percentages of Amounts Rose
Find the whole Exemplar Questions
Half of a number is 24. What is the number?
NOtes and gU|dance One-third of another number is 24. What is this number?

Bar models are again a useful tool for ‘working backwards’ to 0 Hof a third ber is 24
find the whole given a particular fraction, either unit or ne—tgnt ° ?t 19 NUMDBET IS

. . . What is the third number?
non-unit. As with the previous step, they help make sense of ' = 7 . L C . L L o o o o o o o o e~
the process involved rather than attempting rote 3 of a number is 60 60
menmmorisation of division/multiplication by the numeratorand > 9
denominator. Once the whole is found, other fractions can be What is 5 of the number?

easily found. Students can be challenged by considering What is the number?
fractions of increasingly complex expressions. Work out the whole number if
o2 : 3 .
Key vocabulary E of the number is 60 o 4501‘ the number is 60
o A of the number is 60 o of the number is 60
Fraction Equivalent Numerator ~ == == —- - - - - - - — - - - ==
, o Dexter spends two-fifths of his money on a book. He has £15 left.
Denominator Whole Original

How much money did he have to start with?

Key questions

How can | work out a number if | know a fraction of the
number? . What is = of the number?
What's different about these questions? 5

=  What numberis halfof122 |, T T T T T T T T T T T T T T T T S T T S s s s s s
= 12 s half of what number? N/~ = of an expression is 12x. What is the expression?

Z of a number is 840 - )

\/,
~
I\
wIN

«
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Year 7 | Spring Term 1| Fractions and Percentages of Amounts JRose
Percentages of amounts: Mental Exemplar Questions
100% 100% 100%

Notes and guidance

Students should have met finding percentages of an amount .
in KS2. They are likely to have focused on finding multiples of ~ Use the bar models above to explain how you work out:

50% 50% 25% | 25% | 25% | 25% 33&% 33%% 33&%

5% and 10%, and many will be used to ‘build-up’ methods & 50% of 30 & 50% of 80 ) 335% of 90
from key percentages. It is worth exploring alternative
methods and discussing when which method would be &50% of 24 850% of 120 = 66%% of 18
appropriate eg. 95% is best found by subtraction from the Draw a bar model that shows you how to work out 10% of a number.
whole. What other percentages can you then work out?
Key voCa bUla ry What percentages of 240 can you easily work out from this model?
240
Place value Percent Percentage r - A
. I : } i i —>
Key questions 0% 20% 40% 60% 80% 100%
Why is it that you divide by 10 to find 10% of a number, Compare these (or other) methods to find 45% of a number e.g. 60

but you don't divide by 20 to find 20% of ber?
Vi you dont giviee by sLTo Tin of @ numboer 10% X 4 + 5% 20% + 25% 50% — 5%

If you know 10% of a number, what other percentagescan  —~ - =~~~ - -~ - - - - - - - - - - - - - - - oo oo - o s ——-
you easily work out? Find the missing numbers in these calculations.

Could there be more than one answer?

Find as many ways as you can to work out 60% of 45 20% of = of 200 20% of = 25% of

©White Rose Maths



White

Year 7 | Spring Term 1| Fractions and Percentages of Amounts Rose.
Percentages of amounts: Calc Exemplar Questions
Jack, Eva and Dora are working out 37% of £680
Notes and guidance 37% = 037501 | [ 1did680+100t0 ) [ 1did 37+ 100 x

work out 1% and 680

then multiplied the

answer by 37 Jack

Eva -

It is unlikely that students will have used a calculator to find did 0.37 x 680
percentages and this is a good opportunity to explore the

variety of methods available, including the percentage button. A@

In particular, students should consider when a calculator

met.hod is prefgrable to a mental method. This is.a good step Dora "
to discuss real life percentage problems such as interest rates,
commission charges etc. Which method do you prefer? Can you find another way?
All three calculators gave the answer 2516, what is the 6 worth in

Key vocabulary this number?

ol l p p Use a calculator to work out these calculations.

ace value SIS SESMEE What do you notice about your answers? Can you generalise?

Decimal Convert Equivalent [ 349, of 47 ] [ 47% of 34 ]

Key queSt|0nS Amir puts £300 into a bank account.

At the end of the year, he received 4% interest. How much is this?

When is it easier to use a mental method rather than a
How much would he receive if the interest rate was 4.3%?

calculator? — —
How do you know how to interpret the display on a Mo works out 17% of £84.10 on his calculator. Which answer
calculator? "It says 14.297. would you choose?

Does this mean £14, £14.29 or £14.30?”
What does the % button on your calculator do?
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Percentages over 100% 0 Exemplar Questions

Which of these statements make sense, and which are impossible?

Notes and guidance My pocket

I'm going to give h My pocket
As students understand percentages as ‘out of a hundred 150% effort money has gone money has gone
there is often confusion about going over 100%. It is therefore up by 150% down by 150%
a worthwhile discussion as to when it is and isn’t appropriate Woo hool!
to have percentages over 100%. Bar models can then support
finding the total percentage and the decimal conversion. This The population of Mathtown today is 150% of
step is covered again in the core strand in Year 8. its population last year.
Key vocabula ry A company’s profits grew by é between 2018 and 2019
What percentage of the 2018 profit is the 2019 profit?
Fraction Equivalent Numerator - -
5 5
Denominator Whole Original
100%

Key questions -

Can 110% of the class be absent on one day? Match the equivalent cards.

NI

160% 8 5 ]
If the price of an item increases by 60%, what percentage 2 [ < ] [ > ] [ 175
is the new price of the old price? o5

Can a price increase/decrease by 180% or 200%"? 175% 250%

16
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WRM - Year 7 Scheme of Learning

Spring 2: Directed Number and Fractional Thinking

Weeks 1 to 3: Directed number

Weeks 4 to 6: Fractional thinking

Students will only have had limited experience of directed number at primary

school, so this block is designed to extend and deepen their understanding of

this. Multiple representations and contexts will be used to enable students to

appreciate the meaning behind operations with negative integers rather than

relying on a series of potentially confusing “rules”. As well as exploring directed

number in its own right, this block provides valuable opportunities for revising

and extending earlier topics, notably algebraic areas such as substitution and the

solution of equations; in particular students will be introduced to two-step

equations for the first time in this block.

National curriculum content covered:

* select and use appropriate calculation strategies to solve increasingly
complex problems

* use the four operations, including formal written methods, applied to integers,
both positive and negative

* recognise and use relationships between operations including inverse
operations

* Use square and square roots

* use a calculator and other technologies to calculate results accurately and
then interpret them appropriately

* substitute numerical values into formulae and expressions, including scientific
formulae

* understand and use the concepts and vocabulary of expressions, equations,
inequalities, terms and factors

* simplify and manipulate algebraic expressions to maintain equivalence

* understand and use standard mathematical formulae

Interleaving/Extension of previous work
* use conventional notation for the priority of operations
» forming and solving linear equations, including two-step equations

This block builds on the Autumn term study of “key” fractions, decimals and

percentages. It will provide more experience of equivalence of fractions with any

denominators, and to introduce the addition and subtraction of fractions. Bar

models and concrete representations will be used extensively to support this.

Adding fractions with the same denominators will lead to further exploration of

fractions greater than one, and for the Core strand adding and subtracting with

different denominators will be restricted to cases where one is a multiple of the

other.

National curriculum content covered:

* move freely between different numerical, graphical and diagrammatic
representations [for example, equivalent fractions, fractions and decimals]

* express one quantity as a fraction of another, where the fraction is less than 1
and greater than 1

* order positive and negative integers, decimals and fractions; use the number
line as a model for ordering of the real numbers; use the symbols =, #,, <, >

* select and use appropriate calculation strategies to solve increasingly
complex problems

* use the four operations, including formal written methods, applied to integers,
decimals, proper and improper fractions, and mixed numbers, all both
positive and negative

» work interchangeably with terminating decimals and their corresponding
fractions

Interleaving/Extension of previous work

* finding the range and the median
* substitution into algebraic formulae
» forming and solving linear equations, including two-step equations
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Year 7| Spring Term 2 | Directed Number

Maths

Key Representations

Concrete, pictorial and abstract
representations are an important part of
developing students’ conceptual
understanding.

When dealing with directed numbers, it
is important to use both horizontal and
vertical number lines. The vertical will be
familiar from experience of temperature.
It is preferable to refer to numbers
below zero as e.g. “negative three” rather
than “minus three” to try and avoid
confusion between numbers and
operators and the common misuse of

20m

10m

—10 l . ) . .
Sea anguage is a good discussion point.
Om
9 e level —
—10m
—20 l
| | | | | | | | | | | | | | | | | | | | | N
| | | I | | | I | I I | | I | | | I | | | 7
=10 -9 -8 -7 =6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
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Year 7| Spring Term 2 | Directed Number

Directed Number

Small Steps

Understand and use representations of directed numbers
Order directed numbers using lines and appropriate symbols
Perform calculations that cross zero

Add directed numbers

Subtract directed numbers

Multiplication of directed numbers

Multiplication and division of directed numbers

Use a calculator for directed number calculations

Evaluate algebraic expressions with directed number

Introduction to two-step equations

White
Rase
Maths
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Year 7| Spring Term 2 | Directed Number

Directed Number

Small Steps

=8 Solve two-step equations
Use order of operations with directed numbers
=8 Understand that positive numbers have more than one square root

Explore higher powers and roots

denotes higher strand and not necessarily content for Higher Tier GCSE

©White Rose Maths



»
Year 7| Spring Term 2 | Directed Number 2

Representations of directed number  Exemplar Questions

Find the following pairs of numbers on the bead string.

NOtes and gUidance What do you notice about each pair?

Students should recognise and use negative numbers in a
variety of different representations, including real-life

contexts and more abstractly with concrete manipulatives
and written notation. Students should be introduced to the
reflective nature of positive and negative numbers on the & Does O have a matching number?

numbgr line e.g..knowmg -4 and 4 are eqU|d|stan.t from Q. it ‘ — —1and O _ 1 what is the total of each below?
To avoid confusion “-4” should be read as “negative 4” etc.

*» Q0000 - # OO000 =
Key vocabulary ® 000 = * 000 -

Positive Negative Reflection & O O O OO O — L ‘ ‘ ‘ ‘ ‘ ' =

Label them on the number line.

& —10and 10 & —3and3 & —17and 17

Symmetric Sea level

. -'IIO-I9-8-7-6-5-|l-3-I2-'IO'I23“5678910
Key questions T e T T T
What is the approximate height of
the mountain?
How deep is the valley?

How far is -3 from zero? How far is 3 from O? How are ~1000m

they different?

What does this tell us about positive and negative Sea
numbers? (If using bead strings, they can be moved to level ™
emphasise the reflection about O)

———500m
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Year 7| Spring Term 2 | Directed Number Rose
Order directed numbers Exemplar Questions
. Put the following temperatures in order
NOtes and gU|dance from coldest to hottest.
In this small step, students practise ordering directed
numbers. Order is established using both vertical and 2°C, —1°C, —7°C, 0°C, 12°C

horizontal number lines,. The appropriate symbols are
then used for comparison. Students should practise
ordering negative fractions and decimals on a number line,
as well as integers.

Key vocabulary a —2oc () —6°C ¥ —6°C Q 4°C
Ascending Descending Smaller/bigger than & —9°C O 0°C o _260CO —24°C

Positive Negative Greater/less than & 15°C O —115°C & —-6°C O —6.2°C

Use the number line to help you put these numbers in ascending order.

Complete the statements using > or <

Key questions

Is ordering temperatures from hottest to coldest, putting e ! -5 & -1 ®m_13 @m_-1 awos
them in ascending or descending order? 4 4 4

Where would +i be on the number line? Is it closer to O or

1? How does this help us to put —i on the number line? } } i } i i —>
Between which two consecutive integers does —15 lie?
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Rase
Maths

Perform calculations that cross zero = Exemplar Questions

N . Complete the equation for each representation.

otes and guidance -—

Students can explore number pairs thataddtoO eg. =5 _,=° L L i, L L L L }2 {, =° i i i i i i }, i I, ,L 2 — D = —4

+ 5 to show that one negative and one positive of the e

same maghnitude “cancel each other out”. Students can use .|Io L L =7 L L L ; I, I, i, i i i .I. Is i I, ,I; i ,Io —2 + D = D
number lines to support adding and subtracting through | O————

artitioning. eg—8 + 12 = —8+8+4=4 Anumber  bosiiiiasitiri U+U)=0U
line is also useful to illustrate the difference betweentwo W == === == - c - m m c m m m e e e e e e e e m - - -
numbers e.g. —3 and +4. Work out the missing numbers.

Key vocabulary 4-8 = g 2- [:]= -8
—3+23+ 30 = -2 + =42

Negative Positive Increase ottt TmoTEEmEOOTEOTIEmIOTE I T TS
& The temperature in Moscow is —3°C at 8am. By 2pm the temperature

Decrease Difference has gone up by 10°C. What is the temperature at 2pm?
& The temperature in Cardiff is 4°C at 4pm. At 8pm, the temperature has
dropped by 5°C. What is the temperature at 8pm?

& The temperature in Paris is 2°C at 3pm. At 3am the temperature is

Key questions

How could you use the number line to help perform this —3°C. What is the temperature difference?
calculation? ittt bl
What is 4 — 4? What is —4 + 4? What do you notice? Simplify the expressions.

How is —3m + 5m different from —3 + 57
How are they the same? & 3m—-8m & —-3d+8d & 3w+ 3w
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Add directed numbers

Notes and guidance

Students can use double sided counters to model adding
negative and positive numbers. Introducing zero pairs will
be helpful for both addition/subtraction of directed
numbers and help with the use of partitioninge.g. 6 + —4
as2+ 4+ —4 =2+ 0= 2. Students may then
generalise that adding a negative number is equivalent to a
subtraction, although the emphasis should be on

understanding the calculation rather than memorising rules.

Key vocabulary
Add Negative Minus

Subtract Partition Zero pair

Key questions

Why is adding a negative the same as subtracting?

Why is 100 + — 102 an easy calculation despite the large
numbers? How does partitioning help?

Give an example to show the statement “Two negatives
make a positive” is wrong.

White
Rase
Maths

Exemplar Questions

By making zero pairs, what is the total value of each set of counters?

OO0
0 O
ool 1
00 O

®--1 oo
O = "Q> A
O@ L 1 1@

Complete the calculations using the concrete manipulatives.
What does each counter represent?

SEREEOE T
OO0000O0OO0O 5

How would you model =7 + —57?

Sort the number cards into pairs so that each pair has the same total

—5 —9 -3 3 -1 1

Simplify the expressions by collecting like terms.

& 5a+ —12a N —5a+ —12a 8 —-5a+12a
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Subtract directed humbers

Notes and guidance

Students can explore sequences of equations in order to
generalise and gain a stronger understanding of this
concept. Another useful approach is to have a collection of
mixed double-sided counters and see what happens to the
total when some/all of the negative counters are removed.
Avoid phrases such as “two negatives make a positive” as
this leads to misconceptions suchas “—1—2 =43

Key vocabulary

Subtract Negative Minus

Key questions

Using the manipulatives, what happens to the total when |
take away 2 negatives?

What happens when the lowest score is removed? Does
the total increase or decrease?

What happens when you subtract a negative number from
a positive total? How can you represent this visually?

White
Rase
Maths

Exemplar Questions

Complete the sequence of questions on the left,and then answer the
questions on the right.

3-3= 5-8=
3-2= 5-(=8)=
3-1= —5—(=8)=
3-0= —5—-8=
3—(-)= 0-8=
3—(-2)= 0—-(-8)=
3-(=3)=

Find the totals of these sets of counters.

XI ¥ 0Qe _

O @p ~ oL Xol
How does the total change if you remove a red counter?
How does the total change if you remove a yellow counter?

In a singing competition, four judges give a competitor a score between
—10 and 10 points. The scores given are as follows:

8 / 5 -3

*  What s the total score?
*  Whatis the mean score?
» If the lowest score is taken away, what is the new total score?
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Multiplication with directed numbers  Exemplar Questions

If @ = —1 write calculations for the manipulatives below.

Notes and guidance
Students can use jumps on a number line and [. ® .] [. » .] -3 xD =D and 2 xD = D

manipulatives to model multiplication with directed

numbers. Drawing a carefully labelled bar model can also [. .] [. .] i. .] —2 X D = D and 3 X D =D

help (see example in the next step). The result of -
multiplication of two negatives can be justified with 00 00 00 D D
continuing patterns within a multiplication grid. It may be C X N X ) \. @ 4x D = D and 3 X =

useful to teach this and the next step concurrently,. =~ = — === = —-—-—-—- - - - - - m — - m e mmm——mm— - = - -

Complete the multiplication grid and use
X |-2|-1[0 |1 |2 p P g
Key VocabUla ry ; it to answer the following questions.
Product Multiply Commutative _1 & 2x-1=
Inverse 0 qd -2x1=
1 & -1 x -2=
Key questions ; & —1x-2=
How could we use the number line to answer this 'E T _l_t_' """""""""""""""
question? TR L 3xe= +  10x-12=
If 3 x —2 = —6,whatis —3 X —2? How do you know? + —3x2= + -10x12=

s 3IX-—2= « 100x =713 =
Why is —3 X 5a equal to 3 X —5a?

What other calculations give the same answer? © 3X2= « —100x0/13=
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Multiplication and division

Notes and guidance

Students can use jumps on a number line and
manipulatives to model multiplication with directed
numbers. Drawing a carefully labelled bar model can also
help (see example in the next step). The result of
multiplication of two negatives can be justified with
continuing patterns within a multiplication grid. It may be
useful to teach this and the next step concurrently.

Key vocabulary
Product Multiply Commutative

Inverse

Key questions

How could we use the number line to answer this
question?

If 3 X =2 = —6,whatis —3 X —2? How do you know?

Why is —3 X 5a equal to 3 X —5a?
What other calculations give the same answer?

White
Rase
Maths

Exemplar Questions

If @ = —1 write calculations for the manipulatives below.

000/ (000 - )= Jow-6:[ |- )
00|00 00 - [ )= Jand-6+[ ]=[ ]

08 8888 - e 0]

Complete the equations represented by the diagrams.

Bk =
2| -2|-2]-2]|-2 —2‘ ‘
-2 X = X =
X =2 = X =
—12 =+ = -+ =

& |f we know =3 X —2 =6,

& |f we know —5 X —8 =
we also know: we also know:
6+-2= +—-5=

6b+-—-3= +~—8=

—_—
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Use a calculator for directed number = Exemplar Questions

Compare the calculations using <, > or =

Notes and guidance

The main reason for this step is to develop is to develop 17— —-05+ -27 O 17— (27—05)
students’ calculator proficiency. Students should be
introduced to the + button through teacher modelling. (—2.3)2 x —1.38 Q —2.32x —138
Students could also be introduced to the fraction button as
an alternative to the division button. M Q 1Mn65 + -89 + -2
What's the same and what'’s different about the pairs of calculations?
Key vocabula ry Complete the addition pyramids.
Calculator Sign change + =17
Fraction button —66 —1025
. 125 —59 35
Key questons = @—"7"7"7"—
Explain how to use the + on a calculator. How is it
different from the — button? 5 7 —2 10

What is the difference between —2.32 and (—2.3)?
Using each number card and any operations, can you make each of
the target numbers? Can you find more than one way?

20 250 42 —40

©White Rose Maths

If there is no sign written in front of a number, is it positive
or negative?
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Year 7| Spring Term 2 | Directed Number Rose
aths
Evaluate algebraic expressions Exemplar Questions
. Evaluate the expressions by substituting the valuesa = 5,b = —3,
Notes and guidance f=—landd =0
This small step continues to build on students’ use of the e b bd )
order of operations, now through substitution. As in the a- ol & c
previous small step, students should be encouraged to & 3(a —b) & pd & 2
take care in organising their recording of work, ensuring & —3(q —b) ) & 2c— b2

they have substituted accurately and maintained the
correct order of calculations throughout. Correct use of
brackets around negative numbers should be modelled.

Key vocabulary 1 10 ~10 55

Using the same values of a, b, c and d, write an algebraic expression
that gives the values.

What mistake has Tommy made?

Substitute Expression
Substitute x = 3 and y = —5 into the expression x — y?
09 y P y
Order of operations =3— -5
=345
Key questions =2
How do we substitute values into an expression? How could he make sure he doesn’'t make this mistake in future?
What is the correct order of operations? Substitgte m = —4 and n = —7 into the expressions, then place in
ascending order.
Why is it useful to put negative numbers in brackets when 3m, —3m, on, —on, 5m+3n,  5m — 3n

substituting?
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Introduction to two-step equations

Notes and guidance

Students have met one-step equations and these should
be revised in order to move on to two-step equations.
Practice of one-step equations can now of course include
ones with negative solutions. Students could use concrete

manipulatives, such as cups and counters and bar models,

to represent the ideas pictorially. These should be used
alongside written calculations.

Key vocabulary

Solve Equation Balance

Solution Function machine Zero pair

Key questions

How do you know if an equation can be solved in one step
or more than one step?

Can the solution to an equation be a negative number?

How does a bar model help you to decide what step to
take first when solving a multi-step equation?

White

Rase
Maths
Exemplar Questions
Use the bar model to write an equation and solve it to find the
unknown value.
46 72 81
a 14 p p p y y 35
"How does the diagram connect to the calculation?
0T oo [oooooooooo ke =10
gogg 00000000 dx = 8
=~ 4 =4
Ej 0O x = 2

What's the same and what'’s different about these calculations?
Complete the representation and calculation.

U0 ee 0000000000

4x—2 = 10

Write and solve an equation for each function machine.

Solve the equations.

4m = 96 4m = —96 g +46 =91 gt+46="1
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Solve two-step equations

Notes and guidance

Students continue to develop their understanding of
solving equations in this small step, which includes more
negative number work and negative solutions. There are
opportunities to consider how varying the signs,
coefficients and operations in an equations affects its

solution. Students should continue to use bar models and

concrete representations as appropriate.

Key vocabulary

Solve Equation Balance

Positive/negative solution

Key questions

What is the same and what is different about these
questions and answers?

When is it most useful to use a bar model for a two-step
equation?

How do you know the order of steps to take to solve an
equation?

Exemplar Questions

Explain why each equation has the same solution.
2=10+4a

2a+5=1 4a+10=2
2a —1=-5 10=2—-4a

—2a—5=

White
Rase
Maths

—1

Find the solution and write three more equations with the same
solution.

Use the bar model to solve 8 — 2x = 3

Solve the equations.

Solve the equations.
Which are most suited to be represented with a bar model?

5x +28=3

5x+3=28

Ve

/

*@- The value in the rectangle is the

total of the expressions in the
circles on either side.

Complete the missing numbers
in the rectangles.

-15

@
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Use order of operations

Notes and guidance

Students build on their understanding of the order of
operations, now including negative numbers. Students
should be encouraged to pay careful attention to their
recording of solutions. Discussion of common
misconceptions is useful here. A reminder about

commutativity should help students to understand why e.g.

multiplication and division are of equal priority.

Key vocabulary

Order of operations Indices Brackets

Commutative Priority

Key questions

What does it mean when there is a number directly in front
of a bracket eg. 3(6 + 4)?

What's the difference between (—6)2 and —62?

Does a negative number change the order of operations?

Exemplar Questions

Which is the correct answer? What have the others done wrong?

Student 1
(5—-39)+8
=22+8
=48
=05

Student 2
(5—-32) =8
=5-9+8
=5-1125
= 3875

White
Rase
Maths

Student 3
(5—-32) =8

Calculate. Show each step of your working.
N —62+14x%x2

& 21+18+ -3
g 21+78

-3

& _3x54+8-7
m35+8)—7

§ (—62+14%x2

& _34+4

Substituten =1, n =2, n = 3 and n = 4 into the expressions.
Are either of the sequences linear?

3(n — 5) 3(n — 5)?
n 1 4 n 2 | 3| 4
Output Output
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Understand square roots

Notes and guidance

Students should be secure on what a square number is
before this small step e.g. by using manipulatives to show
why they are called square numbers. Students can
logically come to the conclusion that positive numbers
have more than one square root by exploring ideas from
previous small steps, such as finding the square numbers
in the multiplication grid shown.

Key vocabulary

Square Square root Inverse

Positive Negative Power

Key questions

What is a square number?

What is the inverse of multiplication/squaring a number?
What is the difference between (—5)2 and —52?

Does 5 have a square root?

White
Rase
Maths

Exemplar Questions

What do you notice about the numbers across
the diagonal that have been shaded?

Group the calculations and their answers.
32 (—2)? 4 (—=3)? 22

o o o o o o o o
|
|
N
|
o

If 9 is the output for each function machine, what could the input be?
Is there more than one possible answer?

—_— } 2 > > = 2 > > X 2 —»
» —2 > > |-.:2 > > P>
Calculate.
V4 V16 /100 V225

Between which integer values would v/45 lie?
Complete the inequalities.

< 45 < or < V45 <

The area of a square is 169 cm2. What could the side length be?
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Explore higher powers and roots (-}

Notes and guidance

Students continue to further their understanding of powers

by extending their knowledge of square and cube
numbers. If appropriate, extend to look at higher powers.
Understanding roots as the inverse operation will help

understanding of powers. Students need to be taught that

a radical without a number (V) means square root.

Key vocabulary

Power Indices Inverse

Root Exponent

Key questions

What does cube mean?
How do you raise a number to the fourth power?
How do you find roots and powers on your calculator?

If a number has two square roots, does it have three cube
roots?

White

Rase
Maths
Exemplar Questions
Work out the calculations.
What do you notice about the digit in the ones column?
32=3x3= 42 = 52 =
3% = 43 = 55 =
34 = 44 = 54 =
35 = 45 = 55 =
Use a calculator to complete the function machines.
— —
15— 1m1° —> — 33— 7
i —
— —
—{i=i> ——216 10000 —> 4fT1—
i —

33— —
—

—> — 32768

What do you notice about the answers to the calculations?
256! 162 44 28
729! 277 93 36
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Maths

Key Representations

4]

Concrete, pictorial and abstract
representations are an important part of
developing students’ conceptual
understanding.

Here are a few ideas for how you might
represent adding and subtracting
fractions. Cuisenaire rods are a useful
way to introduce adding and subtracting
fractions alongside the pictorial
representations, such as the bar model
and number line.

Fraction tiles and pattern blocks can be
useful in exploring equivalent fractions.

The number line is particularly useful for
converting an improper fraction to a
mixed number, and more generally to
reinforce the fraction’s position on the
number line.
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Fractional Thinking

Small Steps

Understand representations of fractions

Convert between mixed numbers and fractions

Add and subtract unit fractions with the same denominator

Add and subtract fractions with the same denominator

Add and subtract fractions from integers expressing the answer as a single fraction
Understand and use equivalent fractions

Add and subtract fractions where denominators share a simple commmon multiple
Add and subtract fractions with any denominator

Add and subtract improper fractions and mixed numbers

denotes higher strand and not necessarily content for Higher Tier GCSE
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Maths

Fractional Thinking

Small Steps

=@ Use fractions in algebraic contexts
Use equivalence to add and subtract decimals and fractions

=@ Add and subtract simple algebraic fractions

denotes higher strand and not necessarily content for Higher Tier GCSE
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Representations of fractions

Notes and guidance

Students should be presented with, and be expected to
represent, fractions in many ways to ensure conceptual
understanding of what a fraction is and flexibility between
forms. Emphasis should be placed on the need for equal
parts, which can be explored and made explicit through the
exemplar questions. Number lines can help reinforce that
a fraction is a number with a position on the number line.

Key vocabulary

Equal parts Congruent Divide

Denominator Numerator

Key questions

How do you know each part is equal when they look
different?

Where would this fraction be on a number line? How else
can you represent this fraction?

Exemplar Questions

Show % on the diagrams.

00000
00000
00000

2+5 ///
00000 '/

Explain your reasons.

2:

5

AN

What are you assuming when answering this question?
Why might someone think that all of these represent two-fifths?

Complete the sentence.

. 1—18 of the shape is coloured

e The colours and

equal in size. They both show

are

O

White
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Convert mixed numbers

Notes and guidance

Students need to understand conceptually what a mixed
number is. A common misconception is that a fraction is
part of a whole one, so it is necessary to reinforce that
fractions can be greater than one. Bar models and
number lines are helpful to build conceptual
understanding of how many wholes there are and what
fractional part is remaining.

Key vocabulary

Ascending Descending Smaller/bigger than

Positive Negative Greater/less than

Key questions

How many are there in a whole?

Is (e.g. Z) greater than one or less than one? How do we
know?
Why is it called a ‘mixed number?

Why is it called an ‘improper’ fraction?

White
Rase
Maths

Exemplar Questions

Always, sometimes, or never true?
A fraction is smaller than one’.

' Sophie says that this diagram shows 2 =
Ron says that it shows -
g : O

Who is correct? Explain your answer.

il s 13 0 17 {11 c L1
1_:,=l == — 3;“- i ] b_=;'"l
3 L_d L L_d [ R S | B a Li

Is there more than one answer to any of these questions?
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Add and subtract unit fractions

Notes and guidance

In this small step, students build conceptual understanding
of what it means to add and subtract fractions. The
emphasis is on adding and subtracting unit fractions only,
so bar models or number lines split into the same number
of parts as the denominator will be useful representations..
The common misconception of adding both the
numerators and denominators should be addressed here.

Key vocabulary

Unit fraction Denominator Equal parts

Whole Numerator Multiple

Key questions

How many make a whole?

What happens when you subtract a unit fraction from the
same unit fraction?

Would the answers to these questions be different if we
performed the operations in a different order?

White
Rase
Maths

Exemplar Questions

Complete the following calculations:

Complete the missing denominators. Show your answers on the

number line.

1.1_2 —— 1_1_0

() O 4 0 1 () O s 0 1
1 1 1_3 | | 1 1 2

—t+=+==: —+===
o000z, " "] 0O0s | 1

How many fifths will be added together to make one whole?
Use a diagram to justify your answer.

How many sixths or sevenths do you need to make a whole?
Can you generalise?
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+ /— fractions - same denominator Exemplar Questions

2 3
Use the bar model to work out: = + >

Notes and guidance . [T 1
Use this bar model to complete the

This small step helps to reinforce the idea of adding and 0O 2 0O ‘
subtracting a given number of equal parts. This will help following 5 OO0
students understand the need for a common denominator Represent the calculations pictorially and work out each answer:
in the later small step. Cuisenaire rods, bar models and 2,3 2,3 _1 2,3,2 7 3 4 34
number lines are useful representations to use alongside 55 44 444428 28 28 55
the abstract calculation. Conversion between mixed How many different ways can you make a whole using sevenths?
numbers and improper fractions is revisited. ‘ a
Key vocabulary ole ole

Denominator Numerator Mixed number B el

The following equilateral triangle and square are put together to make
Whole Addition Subtraction the shape of a house as shown.

What is the total perimeter of the house?

Key questions 5 %mA

How many make a whole? el mm s mm——mmm =
What is the term-to-term rule for the following sequences?

If I have three-fifths and | take away two of those fifths, 1 ) 1 1 3 s 4
how many fifths do | have now? 5»1: 15: 25»3,~-- 4;»35:3:25,15,---

?
s it possible to have a negative fraction? Where would it What would the next two terms for each sequence bef
be on the number line? Are the sequences linear or geometric?
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+ /— fractions from integers Exemplar Questions
N t d d Calculate the following. Draw a bar model to show your answer.
otes ano gulgance g 1-3 w12 d1-". m1-12

Students begin by subtracting a fraction from one whole. ~ _ _ _ _ _ S L __ T __ 0 . Y __
They then can use partitioning to subtract from other Complete the number sentences below that are represented by the
integers e.g. 4 — % =3+1- % = 3% diagram.
Students should continue to use bar models and number S SN
lines to both support their thinking and conceptual 1 +__ i 2 OO

understanding. e e e e e e mE e —— ——

Key voca bula ry Work out the answers to the questions below.

Use bar models to help yovu.

Integer Whole Partition 443 432 6+2+1 g_3_2
9 9 3 3 5 5
svbtract ~ToT-TT-T--T----------T--T-T-T-T-TmTmTmmmmm T
Fotreac Work out the missing fractions.
. 12 C1_ .3 [ T Ry
Key questions =% =% ettt
How many are there in a whole? O O 5 O O 8
7]——=—==5= 6+ =—==5-
| | O O [
How can a number line or diagram be used to represent
this calculation? James, Simon and Chris ordered two pizzas to share.

5 . : 7 : .
James ate s of a pizza, Simon ate 3 of a pizza and Chris ate the rest.

How does partitioning help us to subtract fractions from , .
How much did Chris eat?

integers?
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Equivalent fractions Exemplar Questions

How many equivalent fractions can you find for%?

Notes and guidance

Students will have some experience of equivalent fractions
from their work in the Autumn term and at KS2. The
relationship between the numerator and the denominator

with unit fractions should be explored, as in the first What is the relationship between the numerator and the denominator
exemplar question. The relationships between the _ig e_aEh_s_et_oie_quv_al_erlt ira_clio_ni? _________________
numerators and denominators of two equivalent fractions
should also be explored.

Key vocabulary

How many equivalent fractions can you find for&?

How many ways can you express the fraction
shown?

Equivalent Numerator Denominator ~~ _~~°~ 20 - 10 -~~~ -
. Use a bar model to show these equivalences.
Multiple
2_4 2_56 2_8
3 6 3 9 3 12

Key questlons Explain the relationship between each pair of equivalent fractions and

How do we find a fraction that is equivalent to a given how this connects to the bar model

. ? ___________________________________
fraction Write down as many equivalent

fractions pairs that you can find

in this fraction wall. l | [ [
1

2 N N A A I

)

ool o))

Which is the greater/smaller fraction? (e.g. %,

3
For example: p

How many fractions can you find are there that are
equivalent to one-half? How many are there altogether?
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+ /— fractions - common multiples

Notes and guidance

Students should build from their understanding of lowest
common multiple and adding and subtracting fractions
with the same denominator.

An explicit connection should be made to the earlier small
step and how finding a common denominator aids in
addition and subtraction of fractions.

Key vocabulary

Lowest Common Multiple ~ Common denominator

Equivalent

Key questions

Why do we need a common denominator to add
fractions?

Why is = + L easier to calculate than — + =2
10 10 10 = 15

s it possible to subtract a larger fraction from a smaller
1 1
-9

oneeg. . —-°

White
Rase
Maths

Exemplar Questions

What is the lowest common multiple of each of the pairs of numbers?
3,12 15, 20 6,9 12,18

Always, sometimes, or never true?
‘You can find the lowest common denominator of a pair of fractions by
multiplying their denominators.

Use number lines to show your calculations:
5 1 3 7

6 3 5 ' 10

Draw a diagram to convince me your answer is correct.
Is there more than one correct answer?
Can you identify what the mistake is in each of the wrong answers?

Jane has 3 bars of chocolate.
She gives % of a bar to one friend ,1—70 of a bar to another and 1 % of a

bar to another friend.
How much of the chocolate does she have left for herself?
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+/— fractions - any denominator

Notes and guidance

In this small step, students will now need to use equivalent
fractions for both fractions in order to calculate. They will
use their knowledge from the previous steps to extend to
add and subtract fractions with any denominator.

Pictorial representations such as fraction walls will help
understanding.

Key vocabulary

Lowest common multiple ~ Common denominator

Equivalent

Key questions

What's the same and what's different about the way we
approach Z43ands+ 32

8 4 6 4
Why don't we always multiply two numbers to find their
lowest common multiple?

How would approach adding and subtracting with mixed
numbers?

White
Rase
Maths

Exemplar Questions

What is the lowest common multiple of each of the following pairs?
8,12 6,12 16, 24 6,9 4 10

)

- 3 1
How does this diagram represent + - = —"

_|_ =

AANAN

By using equivalent fractions, show your steps to calculate the answer
numerically. Can you find more than one way to do this?

Calculate the following. Write your answer as a mixed number where
possible. Give your answers in their simplest form.

1 1 4 2 4 2
S R W S
5 3 5 3 5 3
3 4 8 3 3 5 7
4+ — A 4 -
4 10 9 7 5 8 10

Using the number cards and addition and subtraction only, make the
totals. You may use the cards only once for each calculation.

1 2 1 5 1
2 3 4 6 12
.1.1.5 1 =m0
6 3 12
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+ /— fractions - improper & mixed

Notes and guidance

Students should explore different ways of adding and
subtracting mixed numbers. so they can be flexible when
choosing methods.

If students are confident with directed number, then using
negative fractions can be introduced as a model for
subtraction. It is best to keep the denominators small
whilst learning this step.

Key vocabulary

Commutative Mixed number

Common denominator  Improper fraction

Key questions

Which method is most efficient for this question and why?

s it possible to have a negative fraction? Where would this
be on the number line?

What could we do if we need to add a negative fraction to
a positive integer?

White
Rase
Maths

Exemplar Questions

Rosie and Mo have both correctly answered the same question, but in
different ways. Explain each method. Can you show them on a bar
model?

Rosie’s Method Mo's Method
2l _42_7_5_2 2l _q12_o,1_ 1 _.2_41_2_2
3 33 3 3 3 3 3 3 3 3 3

: 3 7 )( s it more efficient to convert the

. 17+53 )| mixed numbers to improper fractions

. . | before adding/subtracting? Or, should &
11§ _ SZ | add/subtract my integers first, before

L 4 8 J\ the fractions?

Use Whitney’s methods to calculate the answers.
What would your advice to Whitney be?

Teddy thinks the difference between the answers is 11.68

Is Teddy right? Explain your answer.
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Fractions in algebraic contexts

Notes and guidance

This small step will give students the opportunity to
interleave the previous unit of algebraic thinking in the
context of fractions, further deepening students’
understanding of both. Substitution, sequences, function
machines and solving are all explored within the exemplar
questions.

Key vocabulary

Sequence  Substitute  Solve Equation

Linear Geometric  Inverse Expression

Key questions

How do we substitute numbers into an expression?
s it possible to substitute fractions into expressions?
What is the inverse operation of ?

How can you tell if a sequence is linear or not?

White
Rase
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Exemplar Questions
If p = 4 and d = 6, work out the values of these expressions.
1,1 _5 11 p,a
P T2 P P> p at p
Write the first five terms for the sequence given by the rule Z?n
What's the term-to-term rule of the sequence?
Is the sequence linear or geometric?
What would the 100t term of the sequence be?
How often are the terms in the sequence integers?
Find the missing inputs and outputs for the following function
machines:
S— S 5
5 —» ——  ————— —> 3=
J 4L »Z 10 - 22 .
» + 6 » E | — g >
— —
Solve the equations
5 5 1 4 ro 7 2
k=g=2  gty=2  55=20-5 ;7577
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+ /— fractions and decimals

Notes and guidance

This step gives the students an opportunity to revisit
fraction and decimal equivalence in the context of addition
and subtraction, reinforcing all the skills involved.
Students should be encouraged to estimate before they
calculate in order to avoid misconceptions

eg 05+ =011
Key vocabulary

Place value Tenths Hundredths

Decimal Equivalent

Key questions

How could a number line help with addition and
subtraction of fractions and decimals?

If we know% = 0.25, how could this help us find % ?

Which fractions would be more difficult to give your
answer in decimal form?

White
Rase
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Exemplar Questions
Using your knowledge of place value, calculate the following.
Give your answer in both fractional and decimal form.
2403 0.6 +— 0.5 +— 1.1-—=
10 10 10 10
0.63 + — —~ 4+0.07 Z 40.07 Z 4021

100 100 10 100
Change the fractions to decimals. |

:\@i

Calculate the following. In each case, decide whether it is easier to
work in fractions or decimals.

2 2 5
S + 0.25 3 + 0.375 - + 0.75
3 1 1
i 0.125 £ +0.25—-0.2 2§ -1.7
4 1 3
3=+24—-6-= 21-5=

3
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+/— algebraic fractions

Notes and guidance

Students will further deepen their understanding of
fractions within the context of algebra. They should
compare adding expressions with fractions to adding those
integer form. This step is intended as an introduction to
the idea, so fractions should be kept simple rather than
dealing with complex multi-term possibilities.

Key vocabulary

Simplify Like terms Collect

In terms of Common denominator

Key questions

What's the same/different about e.g. % a and % ?

What does ‘in terms of m’ mean? Is it possible to get a
numeric answer?

How would | do this if algebra were not involved? Now how
would | do this algebraically?

White

Rose
Maths
Exemplar Questions
Match the equivalent expressions.
2x 5 3
B + i 1 1 5 o + o 3
— — —X
X x 4x + 2 x
5
2 b N X 1 — lx _ lx 1
x 5 5 Ex * 2 —X
3 1 1
— X +—X
X 2 4
Write % + % as a single fraction in terms of m :
For what integer values of m are these statements true?
miiis (NS m il
m m m m m m
Simplify the following expressions.
2 2
1,41, @_e 1 1.1 3 @ 5 1
2 4 2 4 a a a 8 2 a 2a
Solve the equations.
242z 24243 2+i=3
X X y y oy X X
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