Lenah Valley Primary School

Mental Computation Scope and Sequence

	Stage 1


	Stage 2
	Stage 3

	Is underpinned by:At this stage the foundations of mental computation are laid by giving students the opportunities to learn described in Stage 1 of the Tasmanian Curriculum for Mathematics -numeracy, with a particular focus developing one to one correspondence, the sequence of oral counting and counting forwards and backwards using concrete materials and numeral recognition.
Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share and discuss strategies.
Resources:

· Background reading - Mental Computation: A Strategies Approach, Module1 

· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum

· First Steps in Mathematics - Number 

· Victorian Early Years Numeracy Framework for number

· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/mathscontinuum/number/default.htm (Victorian Department of Education Number Continuum)
· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/enrp/enrplaf.htm (the Victorian Early Numeracy Framework for Learning Mathematics)
· Developing Efficient Numeracy Strategies Stage 1, Department of Education and Training, NSW

Examples of aids:

Hundred boards

Ten frames

Number lines
Numeral cards

Subitising cards (dots on cards)
Abacus

Bead strings (e.g. strings of 10 beads in 2 groups of 5)

Wide range of counting materials (commercial and environmental)

Calculators (exploratory activities)

	Is underpinned by:

At this stage the foundations of mental computation are laid by giving students the opportunities to learn described in Stage 2 of the Tasmanian Curriculum for Mathematics - numeracy, with a particular focus on counting forwards and backwards, ordering and sequencing numbers and numeral recognition.
Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share and discuss strategies.
Resources:

· Background reading - Mental Computation: A Strategies Approach, Module 1
· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum 

· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/enrp/enrplaf.htm (the Victorian Early Numeracy Framework for Learning mathematics)

· Developing Efficient Numeracy Strategies Stage 1, Department of Education and Training , NSW

· First Steps in Mathematics - Number 

Examples of aids:

Hundred boards

Ten frames

Number lines

Abacus
Numeral cards

Subitising cards (dots on cards)
Bead strings (e.g. strings of 10 beads in 2 groups of 5)

Wide range of counting materials (commercial and environmental)

Calculators (exploratory activities)

	Is underpinned by:

Counting

Partitioning numbers

Ordering numbers
Familiarity with the 1-100 board and number lines.

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share and discuss strategies.
Mental computation strategies to introduce:

· Counting on and back (Module 2, pp15-16, 31-32)
· Tens facts (Module 2, pp17-18, 29-30)
Resources:

· Mental Computation: A Strategies Approach, Modules 1 & 2
· Count Me in Too Materials 
· Think Mathematically Part Two, Key Sessions – Everyday pp21-45

· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum
· First Steps in Mathematics - Number 

· Victorian Early Years Numeracy Framework for number
· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/enrp/enrplaf.htm (the Victorian Early Numeracy Framework for Learning mathematics)

· Developing Efficient Numeracy Strategies Stage 1 and 2, Department of Education and Training, NSW

Examples of aids:

Hundred boards

Ten frames

Number lines

Abacus

Bead strings (e.g. strings of 10 beads in 2 groups of 5)

Dominoes

Wide range of counting materials (commercial and environmental)

Calculators (exploratory activities)



	Stage 4
	Stage 5
	Stage 6



	Is underpinned by:

Partitioning 

Numbers before and after up to 20

A deep understanding of repeated addition 
Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share and discuss strategies.
Mental computation strategies for: 
· the addition and subtraction of small numbers (Module 2)
· counting on and back (Module 2, pp15-16, pp31-32)
· doubling (1-10 and other significant numbers such as 20, 30, 50, 25) (Module 2, pp19,20)
· commutativity -‘spin around’ and ‘turn back’ – (Module 2, pp11-12, pp15-18, pp21-24, 29-32)
· tens facts - addition and subtraction (Module 2, pp17-18, pp29-30)
· skip counting forwards by 2, 5 and 10 based on a deep understanding of repeated addition (Module 2, pp21-22, Module 3)
· Converting subtraction to addition 7+2=9 so 9-7=2 (Module 2, p5; Module 2, pp25-26; incorporate in pp13-22)
· Focusing on the relationship between addition and subtraction as inverse operations (Module 2, pp25-26; incorporate in pp13-22)
Resources:

· Mental Computation Module 2, pages 5 onwards
· Mental Computation using Natural Maths Strategies - Lower Primary
· Think Mathematically Part Two, Key Sessions – Everyday pp21-45

· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum

· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/enrp/enrplaf.htm (the Victorian Early Numeracy Framework for Learning mathematics)

· First Steps for Mathematics - Number

· http://www.ictbin.com/ed/numeracy/lenah/using_empty_number_lines.doc (From http://www.leics.gov.uk/using_empty_number_lines.doc)  (Using empty number lines)

· Developing Efficient Numeracy Strategies Stage 1 and 2,  Department of Education and Training, NSW

Examples of aids:

Hundred boards

Ten frames
Number lines

Abacus

Bead strings (e.g. strings of 10 beads in 2 groups of 5)
Wide range of counting materials (commercial and environmental)

Dominoes
Calculators

	Is underpinned by:

Place value (bundling into tens and ones)

Partitioning

Skip counting forward by 2, 5 and 10
Tens facts
Deep understanding of repeated addition
Grouping and equal groups

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share and discuss strategies.
Mental computation strategies for:
· Bridging 10 (Module 2, pp17-18)
· Doubling and halving of small numbers - increasing the range of numbers student can double and focusing on halving smaller, and significant, numbers (Module 2, pp19-20)
· Skip counting forwards and backwards by 2, 5, and 10 and then by other multiples - up to 10 of the multiple ie 3 to 30, 6 to 60 (Module 2, pp21-22; Module 3, pp 5-6, 10-49)
Resources:

· Mental Computation Module 2 
· Mental Computation using Natural Maths Strategies Lower Primary
· Think Mathematically Part Two, Key Sessions – Everyday pp21-45
· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum
· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/enrp/enrplaf.htm (the Victorian Early Numeracy Framework for Learning mathematics)

· First Steps for Mathematics - Number

· http://www.ictbin.com/ed/numeracy/lenah/using_empty_number_lines.doc (From: http://www.leics.gov.uk/using_empty_number_lines.doc)  (Using empty number lines)

· Developing Efficient Numeracy Strategies Stage 1 and 2, Department of Education and Training, NSW

Examples of aids:

Arrays as models for multiplication
Hundred boards

Ten frames

Number lines

Abacus

Bead strings (e.g. strings of 100 beads in groups of 10)
Wide range of counting materials (commercial and environmental)

Materials for bundling e.g. popsticks, straws

calculators

	Is underpinned by:

Place value (composition of two digit numbers)

Counting on and back by tens

Being able to use a range of strategies 
Doubling and halving

Skip counting by multiples (forwards and backwards)

Experiences with repeated subtraction (which links to backwards skip counting)

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share, discuss and evaluate strategies (beginning to explore purpose and efficiency of the strategy).
Mental computation strategies for:

· Near doubling (Module 2, pp23-24)
· Compatibles/complements to 20, 50 and 100 (Module 4, p19
· Number splitting in flexible ways (Module 4, pp14-15
· Using known and related facts (Module 2, p 13)
· Addition and subtraction of two-digit numbers (Module 4, pp5-23)
· Bridging tens and hundreds (Module 4, p13, p20)
· Skip counting forwards and backwards multiples up to 10 lots of 10 - up to 10 of the multiple ie 3 to 30, 6 to 60.and in particular, building efficiencies in this (Module 2, pp21-22; Module 3, pp 5-6, 10-49)
· Understanding of multiplication and division as inverse operations (Module 3, pp 10-49)
Resources:

· Mental Computation Modules 2 and 3
· Mental Computation using Natural Maths Strategies - Lower Primary
· Think Mathematically Part Two, Key Sessions – Everyday pp21-45

· Fundamentals Ages 7-8 (Origo Education)

· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum
· http://www.ictbin.com/ed/numeracy/lenah/clarke.pdf (From http://www.ltag.education.tas.gov.au/focus/beingnumerate/clarke.pdf) (An article discussing the need for more focus on mental computation)
· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/enrp/enrplaf.htm (the Victorian Early Numeracy Framework for Learning mathematics)

· First Steps for Mathematics - Number

· http://www.ictbin.com/ed/numeracy/lenah/using_empty_number_lines.doc (From http://www.leics.gov.uk/using_empty_number_lines.doc)  (Using empty number lines)
Examples of aids:

Arrays as models for multiplication

Hundred boards

Ten frames

Number lines

Abacus

Bead strings (e.g. strings of 100 beads in groups of 10)

Materials for bundling e.g. popsticks, straws

calculators



	Stage 7

	Stage 8

	Stage 9


	Underpinning ideas:

Place value

Commutativity of multiplication and addition

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share, discuss and evaluate strategies and look for efficiencies.
Mental computation strategies for:

· multiplication and its relationship to division
· introducing basic multiplication (one digit x one digit and one digit x two digits) and division facts - one digit by one digit and two digits by one digit (see teaching and learning order described on Module 3 page 9; then all of Module 3)
· two digit addition and subtraction (Module 4, pp 13-28) 
· addition and subtraction bridging multiples of ten (Module 4, p13 & p20)
· distributive property (Module 4, p25-28)
Resources:

· Mental computation using natural maths strategies, Middle Primary
· Think Mathematically Part Two, Key Sessions – Everyday pp21-45

· Fundamentals Ages 7-8 (Origo Education)

· Fundamentals Ages 8-9 (Origo Education)

· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum
· http://www.ictbin.com/ed/numeracy/lenah/clarke.pdf (From http://www.ltag.education.tas.gov.au/focus/beingnumerate/clarke.pdf) (An article discussing the need for more focus on mental computation)
· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/enrp/enrplaf.htm (the Victorian Early Numeracy Framework for Learning mathematics)

· First Steps for Mathematics - Number

· Tackling Tables by Paul Swan

· Developing Mathematics With Pattern Blocks (by Paul Swan)

Examples of aids:

· Arrays as models for multiplication

· Hundred boards

· Two ten (twenty) frames

· Number lines, including empty number lines

· Bead strings (e.g. strings of 100 beads in groups of 10)

· Materials for bundling e.g. popsticks, straws

· Base 10 materials such as Diene’s blocks

· Calculators


	Underpinning ideas:

Distributive property / principle
Building visual images of fractions and decimals e.g. by partitioning, shading, folding

Recording and verbalising thinking in informal and personal ways, with a focus on explaining what and why
Rounding numbers to tens and hundreds 

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share, discuss and evaluate strategies and look for efficiencies.
Mental computation strategies for:

· working with decimals - use similar approaches to those used with whole numbers, including:
· skip counting by 0.5 on a number line

· bridging one (use a one frame rather than a ten frame) – Module 5, pp5-32
· ones facts
· working with fractions – use similar strategies to those used with whole numbers to work with fractions, including:

· skip counting by ½, 1/3 etc on a number line
· partitioning collections (half of, one third of)
· ones facts

· focus on number bonds to 100 and mental computation methods, with students explaining mental methods and recording using ‘shorthand’ descriptions of thinking

Resources and references:
· Mental computation using natural maths strategies, Middle Primary

· Mental computation using natural maths strategies, Upper Primary

· Open-ended maths activities (5/6 Grade Group resource)
· Fundamentals Ages 8-9 (Origo Education)

· Fundamentals Ages 9-10 (Origo Education)

· NZ Maths website – resource book on decimals and fractions

· Think Mathematically Part Two, Key Sessions – Everyday pp21-45

· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum
· NSW Curriculum support- Fractions

· http://www.curriculumsupport.education.nsw.gov.au/primary/mathematics/k6/programming/program_support/prog_support/prog_support/fractions/fract_intro.html

· http://www.ictbin.com/ed/numeracy/lenah/clarke.pdf (From http://www.ltag.education.tas.gov.au/focus/beingnumerate/clarke.pdf) (An article discussing the need for more focus on mental computation)

· http://www.ictbin.com/ed/numeracy/lenah/partitioning.doc (From http://www.ltag.education.tas.gov.au/focus/beingnumerate/Partitioning.doc)
· First Steps for Mathematics - Number

Examples of aids:

Arrays as models for multiplication

Hundred boards
Decimal squares
Twenty and fifty frames

Number lines, partitioned by fractions and decimals
Base 10 materials such as Diene’s blocks

Calculators

Fraction walls

	Underpinning ideas:

Understanding multiplication

Connections between multiplication and division

Distributive property / principle
Visual images of fractions, decimals Equivalence of common fractions and decimals 
Rounding numbers to tens, hundreds and thousands and knowing which is preferable in the circumstances

Understand use of terms factor, multiple and product when explaining a strategy.

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share, discuss, evaluate and justify strategies and identify their efficiencies.
Mental computation strategies for:

· practising using mental computation strategies to solve multiplication and division problems with whole numbers, decimal and common fractions (Module 6)
· understanding number facts to 10x10 and having a strong repertoire of strategies to find an answer (Module 5)
· practising in order to visualise equivalence of common fractions, percentages and decimals (Module 6)
· identifying common equivalent fractions 

· practising to order unit fractions to tenths with explanation and modelling
· practising filling in missing decimals and fractions on a number line
· building understanding of distributive (Module 4) and associative laws (Tasmanian curriculum, p54)
· building understanding of place value changes when multiplying and dividing by 10 including decimal fractions (Module 6)
· estimation as a check for mental and written calculations

· adding and subtracting money and giving change from a given amount using bridging to 100
· practising using terminology such as multiples, factors and products of numbers in explanations of thinking
Resources and references:
· Mental computation using natural maths strategies, Middle Primary

· Mental computation using natural maths strategies, Upper Primary

· Fundamentals Ages 10-11 (Origo Education)

· Think Mathematically Part Two, Key Sessions – Everyday pp21-45

· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum
· NSW Curriculum support- Fractions

· http://www.curriculumsupport.education.nsw.gov.au/primary/mathematics/k6/programming/program_support/fractions/fract_intro.html
· http://www.ictbin.com/ed/numeracy/lenah/partitioning.doc (From http://www.ltag.education.tas.gov.au/focus/beingnumerate/Partitioning.doc) (a focus on partitioning and building fraction understanding)

· http://www.ictbin.com/ed/numeracy/lenah/snmy.ppt (From http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/snmy.ppt) (Resources from the Scaffolding Numeracy in the Middle years project)

· First Steps for Mathematics - Number

Examples of aids:

Arrays as models for multiplication

Hundred boards
Decimal squares
Twenty and fifty frames

Number lines, partitioned by fractions and decimals
Base 10 materials such as Diene’s blocks

Calculators

Fraction walls



	Stage 10
	Stage 11
	Stages 12-15

	Underpinning ideas
Relationship between fractions, decimals and connections on number lines and using other concrete aids

Relationship between common fractions, decimals and percentages 
Associative law

The relationship between factors, multiples and products.
Applying the strategy of bridging to 100 to larger numbers.

Proportional reasoning

Understanding and working with decimals to hundredths

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share, discuss, evaluate and justify strategies and identify their efficiencies.
Mental computation strategies

· Recalling number facts to 100 instantly

· Recalling number facts to 1 instantly (complements such as .6 + .4, ¼+3/4 )
· Using powers of 10 and small whole number powers to assist in mental computation
· Developing the understanding of percentage as a ratio, with a reference base of 100 (Module 6)

· Practising and visualising proportional reasoning through the use of simple ratio equivalence (Module 6, p6-7)
· Using known mental computation strategies to work with larger numbers, fractions, decimals, ratio and percent. Eg

· simplifying ratio (Module 6, p8-9)
· percent- fraction-decimal equivalence (Module 6, p16-17)
· picturing percent benchmarks(Module 6, p18-19)

· percentages increases and decreases (Module 6, p30-31)

· skip counting with fractions, including mixed fractions, and decimals (orally and using number line) (Module 5)
· counting on with fractions, including mixed fractions, and decimals (orally and using number line)

· bridging one with fractions and decimals 

· using place value to add or subtract one (when there is a single digit in the first decimal place)

Resources and references:
· Think Mathematically Part Two, Key Sessions – Everyday pp21-45 – include to Stage 3 as a reference
· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum

· Fundamentals Ages 11-12 (Origo Education)
· http://www.ictbin.com/ed/numeracy/lenah/partitioning.doc (From http://www.ltag.education.tas.gov.au/focus/beingnumerate/Partitioning.doc) (A focus on fractions)

· http://www.ictbin.com/ed/numeracy/lenah/snmy.ppt (From http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/snmy.ppt) (Resources from the Scaffolding Numeracy in the Middle years project)
· http://www.ictbin.com/ed/numeracy/lenah/mcdopropreason.pdf (From http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/mathscontinuum/mcdopropreason.pdf) (an overview of proportional reasoning)
Examples of aids:

Hundred boards
Decimal squares

Percentage grids (Module 6, p32)
One frames

Number lines, partitioned by fractions and decimals
Base 10 materials such as Diene’s blocks

Calculators

Fraction walls

	Underpinning ideas

Relationship between fractions, decimals and connections on number lines 

Relationship between common fractions, decimals and percentages 

Associative law

The relationship between factors, multiples and products.
Proportional reasoning

Rates
Positive and negative integers

Understanding and working with decimals to thousandths

Emphasis on students using concrete aids and oral and other (drawing, number line, written) explanations of thinking. Provide opportunities for students to share, discuss, evaluate and justify strategies and identify their efficiencies.
Mental Computation Strategies 
· Estimating orders of magnitude when adding or subtracting whole or decimal numbers of any size

· Understanding the effect of multiplying by and dividing by numbers that are greater than or

· less than 1
· Extension of the small number multiplication and division strategies into decimal numbers
· Using the distributive property for decimal multiplication and division

· Multiplying by decimals using the fraction strategy
· Counting proportional relationships using the ‘groups of’ strategy

· Skip counting proportional relationships using the ‘groups of’ strategy

· Grouping (clumping) proportional relationships using the ‘groups of’ strategy

· Using multiplication and division strategies (based on ‘groups of’) for proportional relationships

Resources and references:
· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx  - Mathematics-numeracy curriculum, Stages 10-15
· Department of Education, Tasmania, Mapping understanding in number 
· http://www.ictbin.com/ed/numeracy/lenah/snmy.ppt (From  http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/snmy.ppt) Resources from the Scaffolding Numeracy in the Middle years project)
· http://www.ictbin.com/ed/numeracy/lenah/mcdopropreason.pdf (From  http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/mathscontinuum/mcdopropreason.pdf) (an overview of proportional reasoning)
· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/mathscontinuum/number/default.htm  (Victorian Mathematics Learning Continuum for number –scroll down to appropriate sections)
Examples of aids:

Hundred boards
Decimal squares

Percentage grids (Module 6, p32)
One frames

Number lines, partitioned by fractions and decimals
Base 10 materials such as Diene’s blocks

Calculators

Fraction walls

	Underpinning ideas – consolidating those ideas from Stages 10 and 11
Relationship between fractions, decimals and connections on number lines 

Relationship between common fractions, decimals and percentages 

Associative law

The relationship between factors, multiples and products.
Proportional reasoning

Rates

Positive and negative integers

Understanding and working with decimals to thousandths

Applying the strategy of bridging to 100 to all larger numbers.

Emphasis is on using the ideas and strategies in a wide range of contexts, including financial contexts, in ways which demonstrate effective number sense. Students should be challenged to develop decision-making skills around the appropriate use of mental, technological and pen and paper strategies.
Mental Computation Strategies - consolidating those strategies from Stages 10 and 11

Resources and references:
· http://www.ecentre.education.tas.gov.au/sites/curriculum/mathnum/default.aspx 

· Mathematics-numeracy curriculum, Stages 10-15

· Department of Education, Tasmania, Mapping understanding in number 
· http://www.ictbin.com/ed/numeracy/lenah/mcdopropreason.pdf (From http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/mathscontinuum/mcdopropreason.pdf) (An overview of proportional reasoning)
· http://www.ictbin.com/ed/numeracy/lenah/snmy.ppt (From http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/snmy.ppt)  Resources from  the Scaffolding Numeracy in the Middle years project)
· http://www.education.vic.gov.au/studentlearning/teachingresources/maths/mathscontinuum/number/default.htm (Victorian Mathematics Learning Continuum for number –scroll down to appropriate sections)
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