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General overview for all AoLE sessions

Session 1 - Unpacking and understanding the AoLE

This session aims to:

• Unpack the mandatory elements of the CfW framework in relation to the AoLE

• Share principles of planning & key considerations for the AoLE

• Explore the pedagogical considerations within the ‘Designing your curriculum’ section outlined 

in the AoLE guidance

Session 2 - Progression in learning for the AoLE

This session aims to:

• Develop a shared understanding of the learning continuum

• Consider approaches to planning and assessment 

• Explore effective pedagogical approaches within and beyond the AoLE

Mathematics & Numeracy AoLE



Principles of planning



Where to start?

Mathematics & Numeracy AoLE

Planning for progression

Mathematical proficiencies

Pedagogical considerations

• Increasing breadth and depth of knowledge
• Deepening understanding of the ideas and 

disciplines with the areas
• Refinement and growing sophistication in the 

use of application of skills
• Making connections and transferring learning 

into new context
• Increasing effectiveness

• Conceptual understanding
• Communication using symbols
• Fluency
• Logical reasoning
• Strategic competence

The Four purposes

Statements of ‘What matters’

Integral skills Cross-curricular skills

• Ambitious capable learners
• Ethical, informed citizens
• Enterprising, creative contributors
• Healthy, confident individuals

• Number
• Algebra
• Geometry & Measure
• Statistics & Probability

• Creativity & Innovation
• Critical thinking & Problem solving
• Planning & Organising
• Personal Effectiveness

• Numeracy
• Literacy
• Digital Competency

Cross-cutting themes 



Progression Step 2 Progression Step 3 Progression Step 4

I can use a range of 
representations to develop and 
secure my understanding that 
the value of a digit is related to 
its position. I can read, record 
and interpret numbers, using 
figures and words up to at least 
one million.

I can read, write and interpret 
larger numbers, up to at least 
1000, using digits and words. 

I can understand that the value 
of a number can be 
determined by the position of 
the digits.

I can use standard index form to 
represent large and small 
numbers, performing calculations 
in context. I can use appropriate 
rounding methods, including 
significant figures, to estimate 
values.

I have engaged in practical 
tasks to estimate and round 
numbers to the nearest 10 and 
100.

I am beginning to estimate and 
check the accuracy of my 
answers, using inverse 
operations when appropriate.

I can use a range of 
representations to extend my 
understanding of the number 
system to include negative 
values, decimals and fractions. 
I can accurately place integers, 
decimals and fractional 
quantities on a number line. I 
can apply my understanding of 
number value to round and 
approximate appropriately.

Example: Place Value

3 year gap 3 year gap



The 5 Mathematical Proficiencies

Strategic
Competence

Conceptual 
Understanding

Logical 
Reasoning

Fluency

Communication 
using symbols



Progression Step 2 Progression Step 3 Progression Step 4

I can use a range of 
representations to develop and 
secure my understanding that 
the value of a digit is related to 
its position. I can read, record 
and interpret numbers, using 
figures and words up to at least 
one million.

I can read, write and interpret 
larger numbers, up to at least 
1000, using digits and words. 

I can understand that the value 
of a number can be 
determined by the position of 
the digits.

I can use standard index form to 
represent large and small 
numbers, performing calculations 
in context. I can use appropriate 
rounding methods, including 
significant figures, to estimate 
values.

I have engaged in practical 
tasks to estimate and round 
numbers to the nearest 10 and 
100.

I am beginning to estimate and 
check the accuracy of my 
answers, using inverse 
operations when appropriate.

I can use a range of 
representations to extend my 
understanding of the number 
system to include negative 
values, decimals and fractions. 
I can accurately place integers, 
decimals and fractional 
quantities on a number line. I 
can apply my understanding of 
number value to round and 
approximate appropriately.

Example: Place Value



Disciplinary

Multidisciplinary

Interdisciplinary

Integrated

Curriculum Models

Specialist teaching within disciplines or subjects

The same topic is studied from the viewpoint of more than one discipline

Combines several school subjects into one active project or is organised to 
cut across subject-matter lines, bringing together various aspects of the 
curriculum into meaningful association. 

Largely an interdisciplinary organisational approach, which breaks down 
traditional subject boundaries

H
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Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work:

Key vocabulary



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

Key vocabulary



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

Key vocabulary

Prerequisite knowledge

• Understand and use place value in numbers with up to 

seven digits and their associated terminology

• Understand that negative numbers are numbers less than 

zero

• Understand  the need for rounding, and able to round 

whole numbers to the nearest 10 or 100.



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

Key vocabulary



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

Key vocabulary

Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Key concepts & learning intentions

Logical reasoning 

Communication using Symbols

Key concepts & learning intentions
• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding 

of rounding to the nearest 10 & 100, and extend further to include rounding to a 

number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the 

other

• Explore the location of integers, decimals and fractional quantities on a number 

line

• Compare integers, decimals & fractions

• Move freely between different numerical representations



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Key concepts & learning intentions

Logical reasoning 

Communication using Symbols

Making connections
• Compare our number system to those throughout history, or alternative number 

systems & symbols to our own decimal system  e.g.  Roman Numerals

• Do all countries in the world use the same number system?

• When was the decimal system introduced and why?

• Look at using ‘real life’ numbers, such as populations and finances

• Link decimals with money

• Real life appropriateness of rounding e.g. rounding to the nearest second in the 

Olympic 100m race

• Possibility of beginning to explore the metric system

• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Key concepts & learning intentions

Logical reasoning 

Communication using Symbols

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Key concepts & learning intentions

Logical reasoning 

Communication using Symbols

Conceptual understanding

• Making use of manipulatives to develop conceptual 

understanding

E.g. use of place value table to visualise and compare numbers 

and to develop an understanding of the notion that the 

decimal point is ‘fixed’.

Use of dienes blocks to visualise and explore the connection 

between base 10 numbers. Possibility to extend learning to 

look at other bases

• Understand the concept of a decimal and fraction (in particular a 

fraction) as being numbers (ie rather than just a process: where 

would ½ go on a number line from 0 to 100?), explore the use of 

number lines to make the pictorial/abstract connections. 



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Key concepts & learning intentions

Logical reasoning 

Communication using Symbols

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Key concepts & learning intentions

Logical reasoning 

Communication using Symbols

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Key concepts & learning intentions

Logical reasoning 

Communication using Symbols

Fluency

• Consolidate learners prior knowledge and 

understanding and extend their understanding of the 

number system and place value to include decimals.

• Recognise the value of any digit, and read and write 

any integer with ease



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

Communication using Symbols

• Use and understand the correct notation:

• The ‘equal’ sign: =

• The ‘not equal’ sign: ≠

• The inequality symbols: < (less than), > (greater than), ≤ (less than 

or equal to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use 

commas? Which would be best?  i.e.  23000000    or 23 000 000    

or 23,000,000

• Writing numbers accurately when rounding (ie common 

misconception of rounding 0.42 to 0.40)



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

Plan opportunities for learners to explain their thinking, justify strategies and explain their 

choices. E.g.

• Why do we count the number of spaces rather than the number of marks on a 

number line? Why is 0.6 bigger than 0.48, even though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less than 0.4, Convince me 

that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down two hundred thousand 

three hundred and one as 200301, and Terry writes it as 2000301. Who do you think 

is right? Explain your answer

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

Plan opportunities for learners to explain their thinking, justify strategies and explain their 

choices. E.g.

• Why do we count the number of spaces rather than the number of marks on a 

number line? Why is 0.6 bigger than 0.48, even though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less than 0.4, Convince me 

that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down two hundred thousand 

three hundred and one as 200301, and Terry writes it as 2000301. Who do you think 

is right? Explain your answer

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

• Plan opportunities for learners to explain their thinking, justify 

strategies and explain their choices. E.g.

• Why do we count the number of spaces rather than the number 

of marks on a number line? Why is 0.6 bigger than 0.48, even 

though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less 

than 0.4, Convince me that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down 

two hundred thousand three hundred and one as 200301, and 

Terry writes it as 2000301. Who do you think is right? Explain 

your answer

Logical reasoning 



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

Plan opportunities for learners to explain their thinking, justify strategies and explain their 

choices. E.g.

• Why do we count the number of spaces rather than the number of marks on a 

number line? Why is 0.6 bigger than 0.48, even though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less than 0.4, Convince me 

that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down two hundred thousand 

three hundred and one as 200301, and Terry writes it as 2000301. Who do you think 

is right? Explain your answer

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

• Here are four single digit cards: 1, 2, 3, 4. How many different 3 digit numbers can 

you make using these cards? Show all the numbers that are bigger than 220 but 

less than 320, biggest odd number? Even number? How many different 

combinations in total?.....

• https://www.openmiddle.com/place-value/

• https://www.openmiddle.com/converting-a-fraction-to-a-decimal/

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

Need to plan opportunities for problem solving style questions, opportunities to solve 
unfamiliar and non-routine problems where learners need to be able to recognise the 
Maths that’s needed for themselves, select appropriate  strategies, and techniques.
E.g.

https://www.openmiddle.com/place-value/
https://www.openmiddle.com/converting-a-fraction-to-a-decimal/


Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

Plan opportunities for learners to explain their thinking, justify strategies and explain their 

choices. E.g.

• Why do we count the number of spaces rather than the number of marks on a 

number line? Why is 0.6 bigger than 0.48, even though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less than 0.4, Convince me 

that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down two hundred thousand 

three hundred and one as 200301, and Terry writes it as 2000301. Who do you think 

is right? Explain your answer

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Ascending
Descending
Equal
Inequality
Less than
Greater than

• Here are four single digit cards: 1, 2, 3, 4. How many different 3 digit numbers can 

you make using these cards? Show all the numbers that are bigger than 220 but 

less than 320, biggest odd number? Even number? How many different 

combinations in total?.....

• https://www.openmiddle.com/place-value/

• https://www.openmiddle.com/converting-a-fraction-to-a-decimal/

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

Need to Need to plan opportunities for problem solving style questions, opportunities to 
solve unfamiliar and non-routine problems where learners need to be able to recognise 
the Maths that’s needed for themselves, select appropriate  strategies, and techniques.
E.g.

Need to plan opportunities for problem solving style questions, 

opportunities to solve unfamiliar and non-routine problems where 

learners need to be able to recognise the Maths that’s needed for 

themselves, select appropriate  strategies, and techniques.

E.g.

• Here are four single digit cards: 1, 2, 3, 4. How many different 3 

digit numbers can you make using these cards? Show all the 

numbers that are bigger than 220 but less than 320, biggest odd 

number? Even number? How many different combinations in 

total?.....

• https://www.openmiddle.com/place-value/

• https://www.openmiddle.com/converting-a-fraction-to-a-decimal/

Strategic competence

https://www.openmiddle.com/place-value/
https://www.openmiddle.com/converting-a-fraction-to-a-decimal/
https://www.openmiddle.com/place-value/
https://www.openmiddle.com/converting-a-fraction-to-a-decimal/






Hints
How does choosing the digits for the denominator affect the decimal value?
How might choosing the digit for the decimal make finding the digits for the 
fraction easier?



Hints
How does choosing the digits for the denominator affect the decimal value?
How might choosing the digit for the decimal make finding the digits for the 
fraction easier?

Possible answers
9

18
= 0.5,           

7

14
= 0.5,

6

12
= 0.5,    

7

35
= 0.2

any more? 



Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

Plan opportunities for learners to explain their thinking, justify strategies and explain their 

choices. E.g.

• Why do we count the number of spaces rather than the number of marks on a 

number line? Why is 0.6 bigger than 0.48, even though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less than 0.4, Convince me 

that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down two hundred thousand 

three hundred and one as 200301, and Terry writes it as 2000301. Who do you think 

is right? Explain your answer

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Misconceptions

Ascending
Descending
Equal
Inequality
Less than
Greater than

• Here are four single digit cards: 1, 2, 3, 4. How many different 3 digit numbers can 

you make using these cards? Show all the numbers that are bigger than 220 but 

less than 320, biggest odd number? Even number? How many different 

combinations in total?.....

• https://www.openmiddle.com/place-value/

• https://www.openmiddle.com/converting-a-fraction-to-a-decimal/

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

Need to plan opportunities for problem solving style questions, where learners need to 
be able to recognise the Maths that’s needed, select appropriate  strategies, and 
techniques to solve unfamiliar and non-routine problems. E.g.

• Thinking 0.48 means ‘zero point forty eight’, therefore is bigger than 0.6

• Mixing up rounding to a number of decimal places with rounding integers ie writing 

0.42 as 0.40  to one decimal place as 42 would be 40 to the nearest 10.

https://www.openmiddle.com/place-value/
https://www.openmiddle.com/converting-a-fraction-to-a-decimal/


Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

Plan opportunities for learners to explain their thinking, justify strategies and explain their 

choices. E.g.

• Why do we count the number of spaces rather than the number of marks on a 

number line? Why is 0.6 bigger than 0.48, even though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less than 0.4, Convince me 

that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down two hundred thousand 

three hundred and one as 200301, and Terry writes it as 2000301. Who do you think 

is right? Explain your answer

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Misconceptions

Ascending
Descending
Equal
Inequality
Less than
Greater than

• Here are four single digit cards: 1, 2, 3, 4. How many different 3 digit numbers can 

you make using these cards? Show all the numbers that are bigger than 220 but 

less than 320, biggest odd number? Even number? How many different 

combinations in total?.....

• https://www.openmiddle.com/place-value/

• https://www.openmiddle.com/converting-a-fraction-to-a-decimal/

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

Need to plan opportunities for problem solving style questions, where learners need to 
be able to recognise the Maths that’s needed, select appropriate  strategies, and 
techniques to solve unfamiliar and non-routine problems. E.g.

• Thinking 0.48 means ‘zero point forty eight’, therefore is bigger than 0.6

• Mixing up rounding to a number of decimal places with rounding integers ie writing 

0.42 as 0.40  to one decimal place as 42 would be 40 to the nearest 10.

Misconceptions

• Thinking 0.48 means ‘zero point forty eight’, therefore 

is bigger than 0.6

• Mixing up rounding to a number of decimal places 

with rounding integers ie writing 0.42 as 0.40  to one 

decimal place as 42 would be 40 to the nearest 10.

Additional notes

https://www.openmiddle.com/place-value/
https://www.openmiddle.com/converting-a-fraction-to-a-decimal/


Pedagogical notes – in particular, considerations for developing the 5 proficiencies

Prerequisite knowledge Key concepts & learning intentions Making connections

Conceptual understanding

Logical reasoning 

Strategic competenceCommunication using Symbols

Fluency Additional notes

Unit of work: Place Value

• Explore, read and write integers up to and including one billion

• Compare and order integers up to and including one billion

• Use the signs <, > and = to compare numbers

• Identify the value of a digit

• Create minimum or maximum values using the same digits

• Explore decimals to thousandths 

• Use and understand place value for decimals and integers of any size

• Order a set of decimals 

• Round numbers to an appropriate degree of accuracy (consolidate understanding of rounding to the 

nearest 10 & 100, and extend further to include rounding to a number of decimal places)

• Order a set of positive and negative integers

• Explore equivalence between fractions and decimals and convert from one to the other

• Explore the location of integers, decimals and fractional quantities on a number line

• Compare integers, decimals & fractions

• Move freely between different numerical representations

• Understand and use place value in numbers with up to seven digits 

and their associated terminology

• Understand that negative numbers are numbers less than zero

• Understand  the need for rounding, and able to round whole numbers 

to the nearest 10 or 100.

• Use and understand the correct notation:
The ‘equal’ sign: =
The ‘not equal’ sign: ≠
The inequality symbols: < (less than), > (greater than), ≤ (less than or equal 
to), ≥ (more than or equal to)

• Why do we use spaces in large integers? Why do some use commas? Which would 
be best?  i.e.  23000000    or 23 000 000    or 23,000,000

• Writing numbers accurately when rounding (ie common misconception of rounding 
0.42 to 0.40)

Plan opportunities for learners to explain their thinking, justify strategies and explain their 

choices. E.g.

• Why do we count the number of spaces rather than the number of marks on a 

number line? Why is 0.6 bigger than 0.48, even though forty eight is bigger than 6?

• Convince me  type questions: e.g. Convince me that 0.23 is less than 0.4, Convince me 

that -8 > -12.

• Agree/disagree or true/false type questions: Sam writes down two hundred thousand 

three hundred and one as 200301, and Terry writes it as 2000301. Who do you think 

is right? Explain your answer

• Making use of manipulatives to develop conceptual understanding
E.g. use of place value table to visualise and compare numbers and to 
develop an understanding of the notion that the decimal point is ‘fixed’.
Use of dienes blocks to visualise and explore the connection between base 10 
numbers. Possibility to extend learning to look at other bases

• Understand the concept of a decimal and fraction (in particular a fraction) as being 
numbers (ie rather than just a process: where would ½ go on a number line from 0 to 
100?), explore the use of number lines to make the pictorial/abstract connections.  

• Compare our number system to those throughout history, or alternative 
number systems & symbols to our own decimal system  e.g.  Roman 
Numerals

• Do all countries in the world use the same number system?
• When was the decimal system introduced and why?
• Look at using ‘real life’ numbers, such as populations and finances
• Link decimals with money
• Real life appropriateness of rounding e.g. rounding to the nearest second 

in the Olympic 100m race
• Possibility of beginning to explore the metric system
• Possibility of exploring the 4 operations with partitioning

Key vocabulary
Place value
Digit
Integer
Decimal
Equivalence
Fraction

Million
Billion
Tenth
Hundredth
Thousandth
Compare

Misconceptions

Ascending
Descending
Equal
Inequality
Less than
Greater than

• Here are four single digit cards: 1, 2, 3, 4. How many different 3 digit numbers can 

you make using these cards? Show all the numbers that are bigger than 220 but 

less than 320, biggest odd number? Even number? How many different 

combinations in total?.....

• https://www.openmiddle.com/place-value/

• https://www.openmiddle.com/converting-a-fraction-to-a-decimal/

Rounding
Numerator
Denominator

• Consolidate learners prior knowledge and understanding and extend their 

understanding of the number system and place value to include decimals.

• Recognise the value of any digit, and read and write any integer with ease

Need to plan opportunities for problem solving style questions, where learners need to 
be able to recognise the Maths that’s needed, select appropriate  strategies, and 
techniques to solve unfamiliar and non-routine problems. E.g.

• Thinking 0.48 means ‘zero point forty eight’, therefore is bigger than 0.6

• Mixing up rounding to a number of decimal places with rounding integers ie writing 

0.42 as 0.40  to one decimal place as 42 would be 40 to the nearest 10.

https://www.openmiddle.com/place-value/
https://www.openmiddle.com/converting-a-fraction-to-a-decimal/


Prerequisite knowledge Key concepts & learning intentions Pedagogical notes

Unit of work:

Key vocabulary



Where to start?

Mathematics & Numeracy AoLE

Planning for progression

Mathematical proficiencies

• Increasing breadth and depth of knowledge
• Deepening understanding of the ideas and 

disciplines with the areas
• Refinement and growing sophistication in the 

use of application of skills
• Making connections and transferring learning 

into new context
• Increasing effectiveness

• Conceptual understanding
• Communication using symbols
• Fluency
• Logical reasoning
• Strategic competence

The Four purposes

Statements of ‘What matters’

Integral skills Cross-curricular skills

• Ambitious capable learners
• Ethical, informed citizens
• Enterprising, creative contributors
• Healthy, confident individuals

• Number
• Algebra
• Geometry & Measure
• Statistics & Probability

• Creativity & Innovation
• Critical thinking & Problem solving
• Planning & Organising
• Personal Effectiveness

• Numeracy
• Literacy
• Digital Competency

Cross-cutting themes 



Will we achieve a green industrial revolution?

Over the past few years significant events have influenced us as 
a society.  There are further details of these to follow, but in 
summary:

1. The COP26 Summit.

2. The Government’s 10 point plan for a green industrial 
revolution.

3. The Covid-19 pandemic and it’s effect on the way in which 
we live and work.

4. The effect of the war in Ukraine on gas supplies 
worldwide.

5. The cost of fuels within the UK – for heating and fuelling 
cars.

6. The additional cost this adds to all aspects of life – food, 
activities, travel.

Aim:
• Investigate aspects that will impact our lives to 

see if this does contribute towards a green 
industrial revolution.

• Developing knowledge around whether a green 
industrial revolution is feasible by 2040?

• Can a family’s choices contribute to the green 
revolution, and if so – what will you do now?



Principles of planning 

Why are we teaching this?

• The freedom and flexibility for teachers to 
decide on what is best for their learners.

• Clear rationale

What elements need to be considered?

• Knowledge and understanding of all the 
elements of the curriculum guidance and how 
they fit together to bring about learning

How are we going to teach this?

• Deciding on the best teaching approaches to 
maximise learning for all

• Using assessment before, during, and after learning 
to ensure learners are making progress



COP26: Are nations on track to meet their climate goals? - BBC News
Fossil fuels: Energy crisis threatens progress

What was agreed?

COP26 included a plan to reduce use of coal - which 
is responsible for 40% of annual CO2 emissions.

World leaders also agreed to phase-out inefficient oil 
and gas subsidies. These are government payments 
that artificially lower the price of fossil fuels.

COP26: Are nations on track to meet their climate goals? - BBC News

Why does it matter?
The UN climate science body, the IPCC, says fossil fuels 
are responsible for 64% of the world's CO2 emissions.
What's been done?
There are are now 34 countries considering new coal 
plants, compared with 41 at the beginning of last year.
China, the biggest user of coal, agreed to stop 
funding "all overseas coal-fired power projects 
completely".
However, India - the next largest consumer of coal -
announced in April that it was increasing production of 
coal power and reopening 100 plants.
Fossil fuel subsidies also increased in 2021, according to 
the International Energy Agency (IEA). But Sabrina 
Muller, policy analyst at the London School of Economics, 
thinks this is a short-term measure to move away from 
Russian gas.

UK has approved several fossil fuel projects since Cop26, 
analysis finds | Fossil fuels | The Guardian

About 50 schemes are thought to be in pipeline 
between now and 2025 despite climate pledges.
Several major UK fossil fuel projects have been approved 
since Cop26 concluded, an analysis has found, while 
about 50 schemes are thought to be in the pipeline 
between now and 2025.
Three separate schemes have received some form of 
approval from government bodies during the six-month 
period since Boris Johnson’s administration hosted the 
UN climate summit in Glasgow.
The approvals are part of a worldwide expansion of fossil 
fuels in spite of the climate crisis. The Guardian last week 
revealed that the industry is planning 195 oil and gas 
projects which would each emit at least a billion tonnes
of CO2 over their lifetimes.

In-depth Q&A: The UK becomes first major economy to 
set net-zero climate goal (carbonbrief.org)
The UK is to raise its ambition on climate change by 
setting a legally binding target to cut its greenhouse gas 
emissions to “net-zero” by 2050, prime minister Theresa 
May has announced today.
12.06.2019

Climate change: What is it and why is everyone talking about it? - CBBC 
Newsround

https://www.bbc.co.uk/news/science-environment-61494531
https://www.bbc.co.uk/news/science-environment-61494531
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://globalenergymonitor.org/report/boom-and-bust-coal-2022/
https://www.iea.org/reports/coal-information-overview/consumption
https://www.ndrc.gov.cn/xwdt/tzgg/202203/t20220328_1320630.html
https://www.bbc.co.uk/news/world-asia-india-61330302
https://www.iea.org/topics/energy-subsidies
https://www.bbc.co.uk/news/science-environment-61497315
https://www.theguardian.com/environment/2022/may/19/uk-has-approved-several-fossil-fuel-projects-since-cop26-analysis-finds
https://www.theguardian.com/environment/cop26-glasgow-climate-change-conference-2021
https://www.theguardian.com/environment/ng-interactive/2022/may/11/fossil-fuel-carbon-bombs-climate-breakdown-oil-gas
https://www.carbonbrief.org/in-depth-qa-the-uk-becomes-first-major-economy-to-set-net-zero-climate-goal/
https://www.gov.uk/government/news/pm-theresa-may-we-will-end-uk-contribution-to-climate-change-by-2050
https://www.bbc.co.uk/newsround/45880633


Will we achieve a green industrial revolution?

Have a look at the information displayed in the pie charts and table.  
Can you summarise the main messages from these?
How does this support the aims towards the green industrial 
revolution?

The links below will take you to information sheets about different 
types of electric cars. Can you create a summary for the cars which 
compares them using the following criteria:
a) Buying cost if planning to keep over 3 years.
b) Running cost if your annual mileage is 10 000 miles per annum.
Can you decide which car would be best for your family, giving your 
reasons for this.

Tesla Model 3 Volkswagen ID.3

This data has been extracted from the National Statistic’s published 
document ‘UK ENERGY IN BRIEF 2021’.  

Challenge: Link to the data source for these two models and find an 
electric car that either supports your findings or challenges them.  
Explain your findings.



Tesla Model 3 price and specifications - EV Database (ev-database.uk)

https://ev-database.uk/car/1555/Tesla-Model-3


Volkswagen ID.3 Pro Performance price and specifications - EV Database (ev-database.uk)

https://ev-database.uk/car/1532/Volkswagen-ID3-Pro-Performance


UK: fuel new car market share 2021 | Statista

Passenger car registrations in the United Kingdom between 2018 and 2021, by fuel type

This data shows the percentages of new passenger car registrations in the 
UK between 2018 and 2021, by fuel type.
Can you present this data in graphical form and share the main 
observations from this?
Please explain your choices for representing the data and exemplify your 
observations.

DEVELOPING AS AN INDEPENDENT LEARNER
Link to information on how to choose what type of 
graph/diagram is appropriate. 

Link to information on the different types of 
graphs/diagrams.
Types of graphs and charts - Representing data - KS3 Maths
Revision - BBC Bitesize
Summarise which methods were most efficient in 
supporting your learning.

Will we achieve a green industrial revolution?

Challenge:  Open this pdf and compare your chart/graph to the one 
presented here.  Evaluate the advantages and disadvantages of both.  

https://www.statista.com/statistics/299031/fuel-types-of-new-cars-registered-in-the-united-kingdom/
https://www.bbc.co.uk/bitesize/guides/zrg4jxs/revision/1


UK 
Energy in 
Brief 
2021 
(publishin
g.service.
gov.uk)

Will we achieve a green industrial revolution?

Can you present the information about ‘Production of Primary Fuels’ 
using a different type of graph? 
Explain which representation is best in your opinion?  Give specific 
examples to justify your opinions.

The following chars and graph show information regarding energy sources in the UK.  

Does the 
information 
in this 
graph 
below help 
to explain 
the changes 
to the 
primary 
fuels?

DEVELOPING AS AN INDEPENDENT LEARNER

What type of graph do you need to produce?
What data source is relevant?
How will you begin?
What further learning is needed to support you with this?
How will you know that you’ve achieved?

Challenge:
Can you find comparable data for the renewable energy sources to 
compare with the data provided here?

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1032260/UK_Energy_in_Brief_2021.pdf


Is the market for electric cars changing?

17933.jpeg (960×684) (statcdn.com)

This chart was published by the AA (Automobile Association) in 2019.
Have a look at the chart.

In the next few pages we will explore recent data 
around these aspects that are restricting UK 
drivers from buying an electric car.
These include:
• The cost of running an electric car in 

comparison to the cost of running a diesel or 
petrol car;

• The range of electric cars;
• The number of electric charging points 

available;
• The choice of electric cars available on the 

market;
• The penalties for driving petrol / diesel cars.

All of the information that you analyse should 
contribute towards your final summary in 
answering the question

“Is the market for electric cars changing?”

https://cdn.statcdn.com/Infographic/images/normal/17933.jpeg


Number of charging locations for electric vehicles in the United Kingdom (UK) from 
March 2018 to January 2020

• UK: number of charging locations 2018-2020 | Statista

This chart was published Statistica in January 2020.  What observations can you make?
If the number of charging locations continue to increase at a similar rate can you predict the number of charging stations 
available by December 2022?   Explain the assumptions that you’ve made.

DEVELOPING AS AN INDEPENDENT LEARNER
1. What questions do you need to ask to support your learning?
2. How can you find out?
3. How will you know that you’ve developed your learning?
4. What can you take from this learning that is transferrable to 
another scenario?
5. What will support you to transfer these skills well?

Is the market for electric cars changing?

This map is generated by 
ZapMap.  Find your local area on 
the map.  Would this re-assure a 
person looking to purchase an 
electric car?  Give reasons for 
your answers.

Challenge:  Give an example of a 
graph/chart that may be useful 
to represent this data for car 
owners.

https://www.statista.com/statistics/673575/charging-locations-electric-vehicles-uk/


Is the market for electric cars 
changing?

This is the cost of electricity at the end of 2021.  This is the cost(in pence) per kWh.  Can you 
calculate the cost of electricity following the Spring 2022 price cap?  

The next price cap is predicted to be at 42% according to the most recent predictions and this 
will come into effect in Autumn 2022.  What should we expect to pay per kW/h at this time?

Have a look at these families’ usage.  How much will their monthly costs increase in the 
Autumn?  What advice would you give them?

Green Family
970 kWh a year usage of electricity.
Their car uses 0.20 kW/h per km.  Their 
annual mileage is 8000 miles.

Blue Family
15,326 kWh a year usage of electricity.
They use a total of 1333kW/h of this electricity
for their car, which allows them to travel
10,000 miles in a year.

Grey Family
13,256 kWh a year usage of electricity.
20% of this usage is for their performance
car.  They travel 12,000 miles with this.

Can you compare the cost of running the car for each of these families?  Which family has the most expensive car to run?

Electricity cost in the UK at the end of 2021 
was at 18.8p/kWh.

Information released by the Department for Business, 
Energy and Industrial Strategy

Energy Cap Increase
The energy cap has increased by 54% for Electrical unit rates 
in the UK in the Spring 2022.  

Challenge:  Is the total increase in the Energy Cap (including the 
Spring 2022 and Autumn 2022) the same as  a 96% percentage 
increase?  Explain your thinking.

DEVELOPING AS AN INDEPENDENT 
LEARNER

1. How will you structure your working?
2. What are the smaller questions that 

you need to solve, and which are the 
most important?

3. How will you know that you’ve been 
successful?



UK pump prices over time (racfoundation.org)

Green Family
The Green family’s annual mileage is 8000 miles.  Their 
petrol car has an economy of 32 miles per gallon.

Blue Family
The Blue family travel 10,000 miles in a year.  Their diesel car 
will travel 10 miles per litre.

Grey Family
They travel 12,000 miles per annum.  If they had a petrol car 
which gave them the economy of 8 miles/litre.  

This graph shows the change in the cost of petrol and diesel over the past 
18 years.  

If we take a specific date, can you calculate the difference in the annual fuel 
costs for these families?  How does this differ from their costs with their 
electric cars they have now purchased (as calculated on the previous slide)?

DEVELOPING AS AN INDEPENDENT LEARNER
1. What do you need to calculate, and how will you do this?
2. Are there any parts that are more challenging?  How can 

you overcome the additional challenge?
3. How will you display your responses?

Challenge: Compare your findings to the lowers cost in 2020.  What percentage change has there been in this time?  
Can you compate this with the cost of electricity?  Summarise your findings.

1 mile per gallon(UK) ≈ 0.22 miles per litre

Is the market for electric cars 
changing?

https://www.racfoundation.org/data/uk-pump-prices-over-time


Will we achieve a green industrial revolution?

Mathematics
and 

Numeracy
AOLE

The 5 
Proficiencies

The Four
Purposes

Humanities
AOLE

Science and 
Technology

AOLE

Cross-curricular
Literacy

The 12 
Pedagogical 
Principles



PS3
I can represent information by creating a variety of 
appropriate charts of increasing complexity, including tally 
charts, frequency tables, bar graphs and line graphs.

PS4
I can make informed choices about how to organise and 
represent data, using a wide range of graphs and charts, 
including pie charts, frequency diagrams and frequency 
polygons.

PS3
I can use different scales to extract and interpret 
information from a range of diagrams, tables and graphs, 
including pie charts with simple fractions and proportions. 
I can recognise any trends that are seen.

PS4
I can use data to draw conclusions about hypotheses and I 
have communicated my findings clearly. I can critique my own 
methods and findings

Statement of What Matters

Statistics represent data, probability models chance, and both support informed inferences and decisions.

• Statistics is the practice of collecting, manipulating and analysing data, allowing representation and generalisation of information. Probability is the 
mathematical study of chance, enabling predictions of the likelihood of events occurring. Statistics and probability rely on the application and manipulation of 
number and algebra.

• Managing data and representing information effectively provide learners with the means to test hypotheses, draw conclusions and make predictions. The 
process of reasoning with statistics and probability, and evaluating their reliability, develops critical thinking and analytical skills that are fundamental to 
enabling learners to make ethical and informed decisions.

Mathematics and Numeracy AOLE



Considerations for curriculum development

The 5 Mathematical Proficiencies

Strategic
Competence

Conceptual 
Understanding

Logical 
Reasoning

Fluency

Communication 
using symbols

Conceptual understanding
Mathematical concepts and ideas should be built on, deepened and connected as learners experience 
increasingly complex mathematical ideas. Learners demonstrate conceptual understanding through being 
able to explain and express concepts, find examples (or non-examples) and by being able to represent a 
concept in different ways, flowing between different representations including verbal, concrete, visual, 
digital and abstract.
An increasing breadth of knowledge is achieved through the learners being introduced to new mathematical 
concepts. Depth of knowledge is achieved through learners being able to represent, connect and apply a 
concept in different ways and in different situations…

Strategic competence
Learners should become increasingly independent in recognising and applying the underlying mathematical 
structures and ideas within a problem, in order to develop strategies to be able to solve them.
Recognising mathematical structure within a problem and formulating problems mathematically in order to 
be able to solve them relies on an understanding of the ideas and disciplines within areas of learning and 
experience alongside a depth of knowledge. It also supports making connections and transferring learning 
into new contexts and developing increasing effectiveness as a learner. The recognition of the power of 
mathematics in enabling the representation of situations should lead to a growing appreciation of the 
usefulness of mathematics.

Logical reasoning
…Refinement and growing sophistication in the use and application of skills will be demonstrated through 
the application of increasingly sophisticated logical reasoning. The development of an understanding of 
relationships between mathematical concepts and the development of justifications and proofs, leads to a 
growing understanding of the nature of mathematics and helps learners make connections and transfer 
learning into new contexts. The development of justifications and proof help support the increasing 
effectiveness of learners.



The Integral skills

Creativity and innovation

Learners should be given space to be curious and inquisitive, 
and to generate many ideas. They should be supported to link 
and connect disparate experiences, knowledge and skills, and 
see, explore and justify alternative solutions. They should be 
able to identify opportunities and communicate their 
strategies. This should support learners to create different 
types of value.

Critical thinking and problem-solving

Learners should be supported to ask meaningful questions, and 
to evaluate information, evidence and situations. They should be 
able to analyse and justify possible solutions, recognising 
potential issues and problems. Learners should become objective 
in their decision-making, identifying and developing arguments. 
They should be able to propose solutions which generate 
different types of value.

Personal effectiveness

Learners should develop emotional intelligence and awareness, 
becoming confident and independent. They should have 
opportunities to lead debate and discussions, becoming aware of 
the social, cultural, ethical and legal implications of their 
arguments. They should be able to evaluate their learning and 
mistakes, identifying areas for development. They should become 
responsible and reliable, being able to identify and recognise 
different types of value and then use that value.

Planning and organising

Where developmentally appropriate, learners should be able to 
set goals, make decisions and monitor interim results. They should 
be able to reflect and adapt, as well as manage time, people and 
resources. They should be able to check for accuracy and be able 
create different types of value.



The Cross Curricular skills

Literacy
Practitioners should develop engaging and accessible experiences where learners are given regular opportunities to describe, explain and justify their 
understanding of various mathematical concepts, using appropriate mathematical vocabulary. Literacy skills can also be developed in order to describe 
mathematical processes, such as reasoning, understanding a range of calculation strategies, describing visualisation of shapes, studying and interpreting 
information in statistics and comparing alternative methods before arriving at a solution to a mathematical problem. These literacy skills can be used as 
they encounter practical, real-life problems.

Numeracy
This Area, by definition, has numeracy at its heart. The five mathematical proficiencies – Conceptual understanding, Communication using symbols, 
Fluency, Logical reasoning and Strategic competence – can be applied and connected by using a range of real-life contexts to introduce and explore 
mathematical concepts, as well as to consolidate them. For example, percentages can be applied to annual percentage rates (APRs) to demonstrate their 
use in financial literacy.

Digital competence
Digital approaches enhance learners’ mathematical and numeracy skills across a range of situations that will naturally occur within the area of learning and 
experience. This is more than simply the interaction with technology. For instance, the development of learners’ digital skills could be done by collaborating 
to solve a problem and developing algorithms to support the understanding of patterns. Another instance would be creating a graph by using a 
spreadsheet to enhance digital understanding and also strengthen learners’ mathematical and numeracy skills. As learners develop and progress, they will 
increasingly use more complex digital skills, processes, techniques and systems to create solutions to address specific problems, opportunities or needs. 
Aspects of collection, representation and analysis, for example, will become more sophisticated as learners progress.



The Cross-cutting themes

Relationships and sexuality education (RSE)

Human rights

Diversity

Careers and work-related experiences

Local, national and international contexts

Schools and practitioners should have a 
methodology for designing a curriculum 
which incorporates, where appropriate, 
opportunities for learning and 
consideration of cross-cutting elements. 
These should allow learners to:

• consider local, national and 
international contexts

• develop understanding of 
relationships and sexuality education, 
human rights education and diversity, 
and careers and work-related 
experiences

Curriculum for Wales



Will we achieve a green industrial revolution?

Over the past few years significant events have influenced us as 
a society.  There are further details of these to follow, but in 
summary:

1. The COP26 Summit.

2. The Government’s 10 point plan for a green industrial 
revolution.

3. The Covid-19 pandemic and it’s effect on the way in which 
we live and work.

4. The effect of the war in Ukraine on gas supplies 
worldwide.

5. The cost of fuels within the UK – for heating and fuelling 
cars.

6. The additional cost this adds to all aspects of life – food, 
activities, travel.

Aim:
• Investigate aspects that will impact our lives to 

see if this does contribute towards a green 
industrial revolution.

• Developing knowledge around whether a green 
industrial revolution is feasible by 2040?

• Can a family’s choices contribute to the green 
revolution, and if so – what will you do now?



Definition Characteristics

Examples Non-Examples

Commutative

law

The associative, distributive & commutative laws



Definition Characteristics

Examples Non-Examples

Commutative

law

The associative, distributive & commutative laws

Conceptual Understanding

Mathematical concepts and ideas should be dwelt on, built 

on, and connected as learners experience increasingly 

complex mathematical ideas. Learners demonstrate 

conceptual understanding by explaining and expressing 

concepts, finding examples (or non-examples) and by 

representing a concept in a variety of ways, including verbal, 

concrete, visual, digital and abstract representations.

An increasing breadth of knowledge is achieved through the 

learners being introduced to new mathematical concepts, 

and depth of knowledge is achieved through learners being 

able to represent, connect and apply a concept in different 

ways and in different situations. The concepts that learners 

are introduced to will become increasingly complex, and 

understanding the way in which concepts connect will 

contribute to a growing understanding of the ideas within 

this Area. An understanding of how mathematical concepts 

underpin learning help learners make connections and 

transfer learning into new contexts.



Definition Characteristics

Examples Non-Examples

Commutative

law

The commutative law states that if two numbers are 

subject to certain operations, then the order of the 

numbers doesn’t affect the result

• Applies to addition and multiplication

• Does not apply to subtraction or division.

• Has to be the same operation throughout

7 + 3 = 3 + 7

2 × 3 = 3 × 2

7 + 8 + 9 = 7 + 9 + 8 = 8 + 7 + 9

2 × 4 × 10 = 10 × 4 × 2 = 2 × 10 × 4

2 ÷ 8 ≠ 8 ÷ 2

7 – 3 ≠ 3 – 7

7 × 8 + 9 ≠ 7 × 9 + 8

The word 'commutative' comes from 'commute' or 'move around', so the 
commutative property refers to being able to move numbers around within 
number sentences. 

The associative, distributive & commutative laws



Definition Characteristics

Examples Non-Examples

Associative 

law

• Applies to addition and multiplication 

• Does not apply to subtraction and division

• Has to include 3 or more numbers

• Has to be the same operation

4 × 5 × 7 = 4 × (5 x 7) = (4 x 5) x 7 

(a + b) + c = a + (b + c)

10 – 3 – 2 ≠ 10 – 1 

3 + 2 × 5 ≠ 5 × 5

10 ÷ 2 + 3 ≠ 10 ÷ 5

The associative law states that numbers may be 
added or multiplied in any order. 

That is, the order that you apply the operations to the 
numbers does not effect the result.

6 + 4 + 2 = (6 + 4) + 2 = 6 + (4 + 2)

The associative, distributive & commutative laws



Definition Characteristics

Examples Non-Examples

Distributive

law

The distributive law states that one operation is 

independent of being carried out before or after 

another operation. For example, multiplication is 

distributive with respect to addition and subtraction

• A minimum of two operations

• One operation must be immediately above the 

other(s) in priority

3 × (2 + 6) = 3 × 2 + 3 × 6

(3 × 5)8 = 38 × 58

3+4

2
=

3

2
+

4

2

3 + (2 × 6) ≠ 3 + 2 × 3 + 6

(3 + 5)8 ≠ 38 + 58

2

3+4
≠

2

3
+

2

4

The associative, distributive & commutative laws



Progression step 1

I am beginning to demonstrate, 

using objects, an understanding of 

the concepts of ‘equal’ and ‘not 

equal’.

I can use the equals sign to indicate 

that both sides of a number 

sentence have the same value and I 

can use inequality signs when 

comparing quantities to indicate 

‘more than’ and ‘less than’.

I have explored commutativity with 

addition and multiplication and I can 

recognise when two different 

numerical expressions describe the 

same situation but are written in 

different ways.

I can use commutativity, 

distributivity and associativity to 

explore equality and inequality of 

expressions.

I can demonstrate my 

understanding of the concept 

of a variable, using algebraic 

notation to form linear 

expressions, equations and 

inequalities. I can interpret 

algebraic expressions because I 

understand the way symbols 

are used to represent 

operations, multiples and 

powers.

I can explore the concepts of 

equality and identity, 

connecting geometric, 

algebraic and graphical 

representations.

The associative, distributive & commutative laws

Progression step 2 Progression step 3 Progression step 4 Progression step 5

Algebra
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using objects, an understanding of 
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that both sides of a number 
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can use inequality signs when 
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connecting geometric, 
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representations.
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Progression step 2 Progression step 3 Progression step 4 Progression step 5

Progression step 1

I have experienced grouping and 

sharing with objects and quantities, 

and I can group or share small 

quantities into equal-sized groups

I can use my understanding of 

multiplication to recall some 

multiplication facts and tables 

starting with tables 2, 3, 4, 5 and 10 

and I can use the term ‘multiples’.

I can use the four arithmetic 

operations confidently, efficiently 

and accurately with integers and 

decimals, and I can combine these 

using distributive, associative and 

commutative laws where 

appropriate.

I can fluently and accurately 

apply the four arithmetic 

operations in the correct order 

with integers, decimals and 

fractions, consolidating my 

understanding of reciprocals 

when dividing fractions.

I have used proportional 

reasoning to compare two 

quantities, using direct or 

inverse proportion, and I can 

solve problems involving 

repeated and inverse 

proportional reasoning. 

Progression step 2 Progression step 3 Progression step 4 Progression step 5

Number

Algebra
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Progression step 1

I have experienced grouping and 

sharing with objects and quantities, 

and I can group or share small 

quantities into equal-sized groups

I can use my understanding of 

multiplication to recall some 

multiplication facts and tables 

starting with tables 2, 3, 4, 5 and 10 

and I can use the term ‘multiples’.

I can use the four arithmetic 

operations confidently, efficiently 

and accurately with integers and 

decimals, and I can combine these 

using distributive, associative and 

commutative laws where 

appropriate.

I can fluently and accurately 

apply the four arithmetic 

operations in the correct order 

with integers, decimals and 
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quantities, using direct or 

inverse proportion, and I can 

solve problems involving 

repeated and inverse 

proportional reasoning. 

Progression step 2 Progression step 3 Progression step 4 Progression step 5

Number



Principles of planning 

Why are we teaching this?

• The freedom and flexibility for teachers to 
decide on what is best for their learners.

• Clear rationale

What elements need to be considered?

• Knowledge and understanding of all the 
elements of the curriculum guidance and how 
they fit together to bring about learning

How are we going to teach this?

• Deciding on the best teaching approaches to 
maximise learning for all

• Using assessment before, during, and after learning 
to ensure learners are making progress


