[image: image8.png]-
- "
i A 710 SCOPE & SEQUENCE








	Middle childhood: Mathematics/Measurement – Students use direct and indirect measurement and estimation skills to describe, compare, evaluate, plan and construct.

	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Understand units and direct measure

	Understand units

	Language and choice of attributes for length (including perimeter), capacity, mass, time, area and angle to compare and order
	Language and choice of attributes for length, capacity, mass, time, area, angle and volume to compare and order
	Language and appropriate attributes to solve problems
	Language and appropriate attributes to solve problems

	· use and respond to the comparative language of:

· length (eg longest, perimeter, distance, metres, centimetres, width)
· capacity (eg full, empty, holds more, holds less) 

· mass (eg heaviest, weighs more, lighter) 

· area (eg surface, space covered, square units)
· time (eg digital, analogue, calendars, schedule)

· angle (eg degrees, fraction turn, right, acute)
	· use and respond to the comparative language of:

· volume (eg cubic units, space occupied, prisms)
· temperature (eg thermometer, degrees Celsius)
	· use and respond to the comparative language of:

· length (eg perimeter, distance, metres, millimetres, width, height, centimetres, kilometres, circumference, diameter)

· capacity (eg millilitres, litres, displacement)

· mass (eg grams, kilograms, tonne)

· area (eg cm2, m2, hectare)

· volume (eg cubic units, cm3, m3, prisms) 

· angle (eg protractor, degrees, fraction turn, right, acute)

· time (eg timetables, schedules)
	· use and respond to the comparative language of:

· displacement (eg millilitres, kilolitres)

	
	
	· the SI (International System of Units) unit for length is metre, for mass is kilogram and time is seconds
	· the SI (International System of Units) unit for length is metre, for mass is kilogram and time is seconds*


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Understand units (continued)

	· appropriate attributes to solve problems or compare objects 
(eg focus on length when asked ‘Which skipping rope is the best for a Year 7 student?’)
	· appropriate attributes to solve problems or compare objects* 
(eg clarify what is meant by ‘biggest’ when asked to identify the biggest container)
	· appropriate attributes to solve problems or compare objects 
(eg focus on perimeter to calculate the required length of fencing for a playground)
	· appropriate attributes to solve problems or compare objects 
(eg focus on volume to find which swimming pool holds the most water)

	Choose uniform units for the attribute to be measured and common units when comparing
	The smaller the size of the unit the more accurate the measurement
	Choose the size of the unit according to the accuracy needed
	Consider the level of accuracy required when choosing a unit

	· appropriate units for the attribute to be measured (eg use 20 g weights, rather than a 1 kg weight to find the mass of an tennis ball)
	· appropriate selection of units to measure length, temperature, area, time, capacity, mass and angles 
(eg measure personal height in cm and personal weight in kg)
	· appropriate units for the attribute to be measured (eg choose 1 cm cubes to find the volume of a matchbox because it is measured in cubic units)
	· appropriate units for the attribute to be measured* (eg measuring capacity in litres, not grams)

	
	· identify the degree of precision required for the context* (eg choose centimetres instead of metres for measuring the height of a door frame and know that millimetres could be used if greater accuracy is necessary)
	· identify the degree of precision required for the context (eg when timing 100 m running races, choose seconds, choose minutes to time a 
1 600 m race and hours to time a marathon)
	· choose units that are more suitable in varying contexts and consider the purpose of the measurement* 
(eg a house plan is measured in millimetres rather than centimetres for precision, capacity in cooking is usually measured in mL rather 
than L)

	· units must be uniform and there must be no gaps or overlaps (eg use the same sized cups when measuring capacity and fill to the same level)
	· units must be uniform and there must be no gaps or overlaps 
(eg when using rulers, begin measuring from the 0, not the end of the ruler, reset a stop watch to 0 before timing an event)
	
	


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Understand units (continued)

	
	
	Representations of units can look different but still have the same quantity
	Representations of units can look different but still have the same quantity

	
	
	· polygons can have the same area but different perimeters or the same perimeter but different areas (eg on grid paper draw pentomino shapes, which all have areas of 5 cm2 and find the different perimeters)
	· prisms can have the same volume but look totally different 
(eg rectangular prisms with a volume of 24 cm3 can be made by many different combinations of L x W x H such as 2 x 3 x 4, 12 x 2 x 1, 
6 x 1 x 4, 2 x 2 x 6 and 3 x 1 x 8)

	Non-standard units can be used to measure and compare length (including perimeter), capacity, mass, time, area and angle
	Non-standard units can be used to measure and compare length, capacity, mass, time, area, angle and volume
	
	

	· measure in non-standard units 
(eg step out the length of a room, use string to measure the perimeter of objects, use playing cards to cover area)
	· measure in non-standard units 
(eg use uniform blocks to measure the volume of a tissue box, use a small square to determine whether angles are smaller or larger than 90()
	
	


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Understand units (continued)

	Standard units are used to record and communicate measurements
	Choose appropriately between standard and non-standard units
	Choose appropriately between standard and non-standard units
	Choose appropriately between standard and non-standard units

	· standard units are used to record and communicate measurements:

· length (centimetres, metres)

· capacity (millilitres, litres)

· mass (grams, kilograms)

· angle (degrees)

· time (minutes, hours, days, weeks, months, years)
	· standard units are used to record and communicate measurements:

· length (centimetres, metres)

· capacity (millilitres, litres)

· mass (grams, kilograms)

· angle (degrees)

· time (minutes, hours, days, weeks, months, years)
	· standard units are used to record and communicate measurements:

· length (millimetres, kilometres)

· capacity (millilitres, litres, kilolitres)

· mass (grams, kilograms, tonnes)

· angle (degrees)

· time (seconds, minutes, hours, days, weeks, months, years)

· temperature (degrees Celsius)
	· standard units are used to record and communicate measurements:

· length (millimetres, kilometres)

· capacity (millilitres, litres, kilolitres)

· mass (grams, kilograms, tonnes)

· time (seconds, minutes, hours, days, weeks, months, years)

· area (cm2, m2, hectares)

· volume (cm2, m2)*

	
	
	· determine whether a measurement with standard or non-standard units is the appropriate choice in the context of a problem (eg using a bucket to measure the capacity of a pond is adequate if exact measures are not needed)
	· determine whether a measurement with standard or non-standard units is the appropriate choice in the context of a problem (eg measuring out the distance for a 100 m race will be more accurate using a trundle wheel than stepping it out because stride distances will vary)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Understand units (continued)

	The relationship between the names of metric units and their size
	The connections between metric prefixes and place value
	The multiplicative relationships between prefixes for metric length, capacity and mass units
	The multiplicative relationships between prefixes for metric length, capacity, mass, area and volume units

	· the names of metric units relate to their size:
· kilo means a thousand 
(eg 1 000 g = 1 kg,                       1 000 m = 1 km)
· centi means one hundredth 
(eg 100 cm = 1 m)
· milli means one thousandth 
(eg 1 000 mm = 1 m,                   1 000 mL =1 L, 

1 000 g = 1 kg)
	· common metric prefixes and their meanings:
· ‘centi’ as in centimetre, meaning 
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100

 of a unit

· ‘hecta’ as in hectare, meaning 100 units

· ‘milli’ as in millilitre, meaning 
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1 000

 of a unit

· ‘kilo’ as in kilogram, meaning 
1 000 units

·  ‘deci’ as in decimetre, meaning 
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10

 of a unit
· ‘deca’ as in decade, meaning 
10 units*
	· metric prefixes are base 10, meaning that to convert between units, either multiply or divide by 10 or a power of 10:
· (eg to convert cm to m, divide by 100)

· (eg to convert L to mL, multiply by 1 000)

· (eg to convert tonnes to kilograms, multiply by 1 000)
	· metric prefixes are base 10, meaning that to convert between units, either multiply or divide by 10 or a power of 10:

· (eg to convert mL to L, divide by 
1 000)

· (eg to convert m to cm, multiply by 100)

	
	
	
	· area is measured in square units so to convert between units, multiply or divide by 102 (eg use grid paper to colour 300 mm2 to highlight that this equals 3 cm2 because 
10 mm = 1 cm; to convert 25 m2 to cm2, say ‘25 x 100 x 100’ because there are 100 cm in a m)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Understand units (continued)

	
	Conversions of common metric measures
	Metric prefixes keep the same meaning, regardless of the unit
	Conversion of metric measures

	
	· conversions between various metric units* (eg 2.5 L = 2 500 mL,
100 mL = 0.1 L, 
1.5 m = 150 cm = 1 500 mm, 
3
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4

kg = 3.25 kg = 3 250 g)
	· a kilolitre is 1 000 L, a kilogram is 
1 000 g and a kilometre is 1 000 m
	· conversions between various metric units (eg 1 750 cm = 17.5 m; 
275 mL = 0.275 L; 
5.58 kg = 5 580 g)

	
	
	· a millilitre is a 
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1 000

 of a litre,           a milligram is 
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1 000

 of a gram and    a millimetre is 
[image: image7.wmf]1

1 000

 of a kilometre
	· the relationships between different units (eg 1 mL = 1 cm3, 
1 mL water weighs 1 g, 
1 L water weighs 1 kg)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Direct measure

	Directly compare and order length, mass, capacity, time, area and angle
	Directly compare and order length, mass, capacity, time, area and angle
	
	

	· strategies to directly compare objects and events by different attributes: 

· length, width, height by making measurements with a tape measure, metric rule, trundle wheel
· mass by hefting or placing the objects in either side of a balance scale or onto kitchen/bathroom scales
· capacity by pouring

· time by starting at the same time 

· area by placing one region over the other (eg measure the top of a desk with A4 sheets or cover a basketball with cupped hands) 
· angle by using corners of books or bent pipe cleaners or straws to find angles around the room with similar angles
	· strategies to directly compare objects and events by different attributes: 

· length, width, height by making measurements with a tape measure, metric rule, trundle wheel
· mass by hefting or placing the objects in either side of a balance scale or onto kitchen/bathroom scales
· capacity by filling containers
· time by starting at the same time 

· area by placing one region over the other (eg measure the top of a desk with A4 sheets or cover a basketball with cupped hands)
· angle by using corners of books or bent pipe cleaners or straws to find angles around the room with similar angles
	
	


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Direct measure (continued)

	Indirectly compare length, capacity, mass, time, area and angle (non-numerically)
	Indirectly compare length (including perimeter), capacity, mass, time, area, angle and volume (non-numerically)
	Indirectly compare area and volume, including displacement (non-numerically)
	Indirectly compare area and volume, including displacement (non-numerically)

	· use indirect methods to compare objects by:

· length (eg trace around foot prints, cut out and compare)
· capacity (eg scoop handfuls of sand to compare which hands are larger)
· mass (eg two students, balance on a seesaw, find someone else who also balances)
· time (eg ‘It is afternoon because my shadow is very long’) 
· area (eg use cut up paper squares to cover areas)

· angle (eg straws or pipe cleaners bent into angles)
	· use indirect methods to compare objects by:
· perimeter (eg use paper tapes to measure the perimeter of different squares and then compare)
· volume (eg use a bucket of balls to fill different sized boxes and compare volume by recording the ratio of the bucket used)
	· use indirect methods to compare objects by:

· circumference (eg roll different sized plates along a surface and compare the distance travelled)

· surface area (eg open out small boxes, trace around their nets onto A4 grid paper and compare)
	· use indirect methods to compare objects by:
· displacement (eg place different objects into a container of water and record levels of water displaced)

	Make and use whole number calibrated scales for length, area, capacity, mass, time and angle
	Make and use whole number calibrated scales for length, area, capacity, mass, time and angle
	Use whole and simple decimal calibrated scales for length, area, capacity, mass and time and whole number scales for angle
	Use whole number and decimal calibrated scales for length, area, capacity, mass and time and whole number scales for angle

	· measuring devices can be made by repeating a unit (eg using straws placed end to end to measure length)
	· measuring devices can be made by repeating a unit (eg repeatedly using a cup to measure the capacity of a jug)
	
	


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Direct measure (continued)

	· instruments have calibrations marked on them (eg rulers, tape measures, analogue and digital clocks)
	· instruments have calibrations marked on them for measuring length, mass, capacity and time 
(eg rulers and tape measures, measuring cups and jugs, kitchen and bathroom scales, clocks and stopwatches and protractors have markings to measure angles)
	· instruments have calibrations marked on them for measuring length, mass, capacity and time 
(eg rulers and tape measures, measuring cups and jugs, kitchen and bathroom scales, protractors, clocks and stopwatches)
	

	· appropriate instruments for measuring (eg a tape measure to measure body measurements because it bends easily)
	· appropriate instruments for the required level of accuracy to measure length, capacity, mass and time (eg choose a ruler to measure perimeter of polygons rather than a metric rule)
	· read calibrated scales (eg measuring cups and jugs, kitchen and bathroom scales) where all calibrations have been marked
	· read calibrated scales on various types of measuring equipment, including where not all calibrations have been marked* (eg using a medicine measuring glass, a speedometer, a protractor)

	· measure and make lengths in centimetres and metres for practical purposes (eg draw a line that is 6 cm long)
	· measure and make lengths in millimetres, centimetres and metres* (eg draw a 25 mm long ant)
	· measure and make lengths to the nearest millimetre, centimetre or metre (eg measure the width of the classroom; draw a square with a perimeter of 12 cm)
	· measure and make lengths to the nearest millimetre, centimetre and metre* (eg measure the length of a netball court; draw a square with a perimeter of 18 cm)

	· area is a measurement of surface taken up by a shape and can be measured by counting shares within a shape, superimposing or by counting arbitrary units (eg trace around a foot on a sheet of grid paper to find its area)
	· practical activities to measure area using grids of square units, A4 sheets of paper, square metres and square centimetres* (eg make sure there is enough material to cover a library book; identify which classroom needs the most carpet tiles)
	· practical activities to measure area with square metres and square centimetres, specifying area in units squared (eg use cones to mark out an area of 10 m2 on the oval)
	· practical activities to measure area with square metres and square centimetres, specifying area in units squared* (eg use cones to mark out an area of 10 m2 on the oval)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Direct measure (continued)

	
	
	
	· measure surface area of simple 3D rectangular objects* (eg cover the net of a rectangular prism with square tiles)

	· measure the area of regular and irregular shapes (eg place square tiles on the shape and count all the whole squares and all the part squares that are almost whole)
	· measure the area of regular and irregular shapes (eg tracing the shape onto grid paper and counting whole and part squares)
	· measure the area of regular and irregular shapes (eg dissect the shape into rectangles and then use arrays to count squares)
	· measure the area of regular and irregular shapes (eg draw a rectangle around the outside of the shape and compare to approximate area)

	· measure the volume of rectangular prisms (eg make rectangular prisms from cubes and count how many cubes were used)
	· measure the volume of rectangular prisms and the cubic units used to measure them (eg make rectangular prisms from cubes and count how many cubes were used)
	· measure and record the volume of solids in cubic centimetres and cubic metres (eg make a prism 4 cm long, 3 cm wide and 6 cm high and find the volume)
	· measure and record the volume of solids in cubic centimetres and cubic metres (eg make a prism with a volume of 32 cubic units in as many ways as you can)

	· measure volume for liquids (capacity) in millilitres (mL) and 
litres (L)
	· measure and compare volumes of liquids using appropriate instruments and the units of millilitres and litres* (eg measure doses of liquid to the nearest 10 mL using a dropper or medicine glass with appropriately graduated scale)
	· measure and compare volumes of liquids using appropriate instruments and the units of millilitres and litres (eg use containers with varying graduated scales to measure volumes [capacity])
	· measure the volume of solids by displacement of liquids* (eg collect displaced water from a jug full of water when a lemon is placed in it to find the volume of the lemon in cm3, using the fact that 1 mL is equivalent to 1 cm3)

	· measure mass in grams and kilograms (eg weigh a kilogram of apples)
	· measure, compare and order the mass of different objects using appropriate instruments and the units of grams and kilograms* 
(eg weigh ingredients for cooking on kitchen scales, measuring to the nearest 100 g)
	· measure, compare and order mass using grams and kilograms 
(eg measure out 100 g of an ingredient for cooking)
	· measure, compare and order mass using grams and kilograms (eg find the mass of selected grocery items, measuring to the nearest 100 g and arrange them in ascending order)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Direct measure (continued)

	· superimpose to compare the size of angles (eg superimpose an angle onto a corner of a piece of paper to decide whether the angle is smaller, larger or equal to a right angle)
	· superimpose to compare the size of angles (eg superimpose an angle onto a corner of a piece of paper to decide whether the angle is smaller, larger or equal to a right angle)
	
	

	· measure an angle with a self-made protractor (eg fold a circle in half, quarters and eighths; label fold lines 0(, 45(, 90( and so on)
	· use a protractor to measure and compare angles to the nearest 10(*
	· measure angles in terms of fractions of a whole turn or to the nearest 5( using a protractor
	· measure angles in terms of fractions of a whole turn or to the nearest 5( using a protractor*

	
	· use a thermometer to measure air temperature (eg take measurements of temperature from outside and inside the classroom)
	· use a thermometer to read air temperature with all calibrations numbered (eg if the red is between 26 and 28, it is 27(C)
	· use a thermometer to read air temperature to the nearest (C on a thermometer with few calibrations* (eg read a thermometer marked every 10(C)

	· measure time using standard measures (eg use the minute hand on a clock to measure how long an event took)
	· measure time using standard measures (eg use the second hand on a clock to measure how long an event took)
	· measure time using standard measures (eg use a stopwatch or the second hand on a clock to measure how long an event took)
	· measure time using standard measures* (eg use a stopwatch to time a 100 m running race)

	· read digital clocks, and the time on analogue clocks to the hour, half-hour and quarter-hour
	· read digital clocks, and the time on analogue clocks to tell the time to the nearest minute and recognise equivalent forms of saying and recording the time* (eg 9:56 is nine fifty six or four minutes to ten in the morning)
	· read digital clocks, and the time on analogue clocks to the nearest minute
	· calculate elapsed time in terms of hours, minutes and seconds from analogue and digital timepieces* 
(eg time of travel for a flight from Perth to New Zealand, crossing different time zones)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Direct measure (continued)

	· interpret basic calendars by locating specific days, dates and events
	· interpret and use a range of calendars and timetables, including digital and electronic, and timelines to locate specific information* 
(eg dates occurring in eight weeks, events that occurred in the past, organising a schedule, sequencing events over time)
	· make and interpret timelines, calendars and timetables by locating specific events and times
	· interpret calendars, timelines and 
12-hour and 24-hour timetables by locating specific events and times

	· arrange recorded measurements in increasing and decreasing order of magnitudes (eg 75 seconds is more than one minute but less than two minutes)
	· arrange recorded measurements in increasing and decreasing order of magnitudes (eg 1.9 kg is greater than 1 700 g and less than 2 kg)
	· arrange recorded measurements in increasing and decreasing order of magnitudes (eg arrange 2.4 m, 
21 cm and 250 mm in order)
	· arrange recorded measurements in increasing and decreasing order of magnitudes (eg arrange 2.4 m, 
21 cm and 250 mm in order)

	
	
	· how to deal with part units when using units and when using calibrated measuring instruments 
(eg halfway between 200 mL and 300 mL is 250 mL)
	· how to deal with part units when using units and when using calibrated measuring instruments 
(eg halfway between 200 mL and 300 mL is 250 mL)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Indirect measure

	Measurement relationships

	The connection between direct measure and indirect measure of perimeters
	Shortcuts to finding perimeter
	Generalise to find formula for perimeter of polygons
	The relationship between the diameter and circumference of circles

	· indirectly measure the perimeter of regular and irregular shapes 
(eg measuring a curved edge with string and then measuring the string)
	· measure the perimeter of polygons and identify special cases where shortcuts can be used* (eg measure one side of an equilateral triangle and multiply it by three to find the perimeter)
	· indirectly measure the perimeter of regular and irregular shapes and where appropriate, develop formulas (eg adding the length and width of a rectangle and doubling)
	· develop and apply formulas for the perimeter of triangles and parallelograms given the relevant linear dimensions* (eg finding the perimeter of a parallelogram by adding the length and width and then doubling [P = 2L + 2W])

	
	
	· to find circumference using circular objects (eg measure a plate with string, paper tape or by rolling it along a ruled line)
	· measure the diameter and/or radius of circles and compare with the circumference to investigate and use the relationship between them* 
(eg measure several different sized circular objects to find the circumference is ‘a little more than three times’ the diameter)

	Area of squares and rectangles using the array structure and informal square units
	The array structure and multiplication to measure area
	Area of regular and irregular polygons (square units)
	Formulae to calculate area of triangles, regular and irregular polygons

	· area of a rectangle (eg cover half with square tiles and double)
	· area of a regular polygons (eg mark in centimetre squares and multiply the number of rows by how many in each row to calculate the area)
	· area of a rectangle regular and irregular polygons (eg multiply the length by the width)
	· develop and apply formulas for the area of triangles and parallelograms* (eg multiply the length by the width 
A = L x W)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Measurement relationships (continued)

	
	
	
	· investigate and use the relationship between the radius and diameter of a circle and its area* 
(eg superimpose circles on grid paper and count the squares to find relationship between the area and the radius)

	Find the volume of rectangular prisms using cubes and their own methods of counting
	Find the volume of rectangular prisms using shortcuts to count cubes
	Find the volume of rectangular prisms using multiplication
	Find the volume of rectangular and triangular prisms using formulae, cubes and their own methods of counting

	
	· find the volume of rectangular prisms by counting the number of cubes in one layer and the number of layers (eg a prism has 12 blocks in each row and there are 4 rows, so the volume can be found by repeatedly adding 12, four times to get 48 cubes)
	· find the volume of rectangular prisms by using multiplication (eg build solid rectangular prisms from cubes and use length, width and height to calculate volume)
	· measure the volume of cubes, rectangular and triangular prisms and use a formula* (eg multiply the number of cubes in the base of the prism by the number of rows in the prism A = L x W [base area] x H)

	
	· rearranging the placement of cubes in an object does not change the volume
	· rearranging the placement of cubes in an object does not change the volume
	


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Measurement relationships (continued)

	Calculate elapsed times in quarter hours
	Estimate and calculate time durations using clocks, daily schedules, timetables and calendars
	Develop and use timetables and schedules
	Interpret timetables and schedules to calculate time duration

	· calculate elapsed time in quarter hours (eg ‘I ate breakfast at 7:00 am and lunch at 1:00 pm, how many hours between meals?’)
	· calculate durations of specific events including those lasting minutes, hours, days, weeks, months and years* (eg Lou began swimming lessons on June 30. He swims every day. It is now August 25. How many days has Lou been swimming?)
	· calendars and timetables can be used to find elapsed time (eg find how many days until the holidays begin)
	· read and make simple timetables and schedules (eg make a schedule for a school assembly knowing the duration of each item)

	Ways to calculate one measurement from another using operations
	Estimate a measurement that cannot be measured directly with the given measuring tools
	Address inaccuracies when using measuring tools
	Address inaccuracies when using measuring tools

	· ways to calculate one measurement from another using operations 
(eg Anton weighs himself while holding the cat. To find the cat’s mass, he subtracts his mass from the total)
	· ways to calculate one measurement from another using operations 
(eg measure the length and width of a room then multiplying to get the area of carpet needed)
	· to address inaccuracies when using measuring tools (eg adjust the answer to find the real length if a ruler is missing the first 5 cm)
	· to address inaccuracies when using measuring tools (eg adjust the answer to find the real time if a clock is quarter of an hour fast)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Scale

	Size relationships between the original and models, maps and plans
	Size and distance relationships to make models, maps and plans ‘look right’
	Reduction and enlargement to scale of 2D shapes and 3D models
	Reduction, distortion and enlargement to scale of 2D shapes and 3D models

	· maps and plans are used to represent situations in a reduced or enlarged way (eg a plan of a bedroom on paper instead of creating a full size version)
	· use a sense of proportion when producing drawings or models 
(eg attempt to get things ‘looking right’ by adjusting sizes)
	· drawing maps and plans to scale helps comparisons (eg the river is further away than the road), provides information to others, and helps people to make decisions (eg what the shortest route is)
	· draw simple maps or plans to scale by measuring the original (eg make a plan of a classroom by measuring the length and width of the room and the main furniture. Use grid paper and a scale of 1 cm = 1 m)

	· enlarging or reducing changes size but not shape (eg a picture becomes larger or smaller when photocopied, but the objects in the picture remain the same shape)
	· enlarging or reducing changes size but not shape (eg a picture from the Internet can be inserted into a document by reducing or enlarging it to fit the space available)
	· strategies to reduce or enlarge 2D figures (eg rule a 2 cm grid over the original drawing and use a 1 cm grid to reduce the drawing to half its size; measure all the lengths of the original and divide by three to create a figure smaller than the original)
	· produce maps, plan, drawings and models with a scale factor of a whole number or a fraction (eg enlarge a map of the school from pamphlet size to A3 paper, using grid paper or a scale)

	· strategies to reduce or enlarge simple 2D figures (eg use a grid to enlarge a rectangle to twice its original size; use different sized grid paper)
	· strategies to reduce or enlarge 2D figures (eg use a grid to produce a drawing of a fish that is twice as wide and twice as long as the original)
	· for a copy to ‘look the same’ as an original, all the lengths must be multiplied or divided by the same amount and angles must remain the same
	· distort a 2D shape by enlarging or reducing in one dimension (eg draw a cat three times as high as the original drawing but keep it the same width)

	· consider scale when producing drawings or models (eg use modelling clay to make a car to fit in the model garage)
	· strategies to reduce or enlarge simple 3D models (eg double the scale of a four-cube model made with 1 cm cubes by using 2 cm cubes)
	· strategies to reduce or enlarge simple 3D models (eg double the size of a four-cube model by doubling the length, width and height, or use larger blocks)
	· strategies to reduce or enlarge simple 3D models (eg double the size of a four-cube model by doubling the length, width and height)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Scale (continued)

	
	
	· scale factors describe changes in proportional size (eg ‘1 cm represents 10 cm’ means the drawing is ten times smaller)
	· scale factors describe changes in proportional size (eg ‘If we double the size of a prism with 8 cubes, we will need to use 64 cubes as each individual cube needs 8 cubes to double its size’)

	
	
	· interpret information and estimate measurements using simple scale factors (eg use a 1 cm = 1 km scale on a map to approximate the distance between two towns)
	· interpret information and estimate measurements using simple scale factors (eg look at a plan and find out how many square metres the kitchen covers in real life)

	Estimate

	Estimate and measure to check length, mass, area and capacity using non-standard units
	Estimate and measure to check length, mass, angles, area and capacity using non-standard units
	Estimate length, mass, angles, area and capacity using ‘remembered’ size of common standard units and measure to check
	Improve estimates by using ‘remembered’ size of units and commonly used objects

	· estimates can be described by using ‘between’, ‘about’, ‘less’, ‘more’, ‘about the same’ and ‘almost’
	· estimates can be described by using ‘between’, ‘about’, ‘less’, ‘more’, ‘about the same’ and ‘almost’
	· estimates can be described by using ‘nearly’, ‘around’, ‘close to’ ‘approximately’
	· estimates can be described by using ‘nearly’, ‘around’, ‘close to’ ‘approximately’

	· estimates do not have to be exact but they need to be within reasonable limits (eg six children should get about a glass of cordial each from a litre bottle)
	· estimates do not have to be exact but they need to be within reasonable limits (eg the door is about two metres high so the ceiling is about three metres high)
	
	


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Estimate (continued)

	· in many situations it is more practical to estimate than measure (eg mark the height of a bookshelf against your body to decide whether it will fit under a window)
	· in many situations it is more practical to estimate than measure (eg the sun is high so it is about midday; the amount of juice needed for everyone to have a glass)
	· numerical estimation differs from an eye judgement (eg four large apples weigh approximately 1 kg)
	· a numerical estimate is not always needed (eg estimating how much wrapping paper will be needed to wrap a gift)

	· an estimation is not wrong if it is not the same as the measurement
	· improve estimates by using results from previous estimates (eg ‘I used 12 dictionaries to cover my desk, so I think I will need about 18 to cover the teacher’s desk’)
	· to improve estimates by using results from previous tests (eg estimate a second container’s capacity by comparing it with the capacity of the first container)
	· to improve estimates by using results from previous tests* (eg estimate the time needed to complete a task by referring to previous time recorded)

	Estimate and compare length, mass, capacity, area and time using standard units
	Estimate, compare and measure to check length, mass, angle, capacity, area and time using common standard units
	Estimate, compare and measure to check length, mass, angle, capacity, area and time using common standard units
	Estimate, compare and measure to check length, mass, angle, capacity, area and time using standard units

	· common standard units (metric) 
(eg know familiar things that are about a centimetre, metre, kilogram, litre, minute, hour)
	· common standard units (metric) 
(eg know familiar things that are about a millimetre, centimetre, metre; kilogram; litre; minute, hour)
	· common standard units (metric) 
(eg know familiar things that are about a millimetre, centimetre, metre; gram, kilogram; millilitre, litre; minute, hour)
	· common standard units (metric) 
(eg know familiar things that are about a millimetre, centimetre, metre; gram, kilogram; millilitre, litre; minute, hour)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Estimate (continued)

	Use of personal benchmarks for length to help estimation
	Use of personal benchmarks and/or provided information and simple calculations to estimate length and time of common events
	Use of personal benchmarks and/or provided information, reference points and simple calculations to estimate
	Use of personal benchmarks and/or provided information, reference points and simple calculations to estimate

	· compare with known benchmarks which may include:

· body measurements (eg ‘I know I am 134 centimetres tall so this door must be close to 2 metres high’)

· the size of some common things 
(eg the capacity of soft drink cans, an ice-cream carton and the mass of a tub of margarine)
	· compare with known benchmarks which may include:

· personal benchmarks (eg ‘I know my hand span is 15 cm so this book must be between 30 and 
45 cm long’) 

· the size of some common things (eg the capacity of milk containers, ice-cream cartons; the mass of an egg)
	· compare with known benchmarks which may include:

· personal benchmarks (eg ‘My stride is 70 cm and this room is 10 strides across so it is about 
7 m wide’) 
· the size of some common things 
(eg the capacity of a drinking glass, the mass of a bag of rice)
	· compare with known benchmarks which may include:

· personal benchmarks (eg ‘My arm span is 150 cm and this wall is four arm spans so it must be about 6 m long’)

· the size of some common things 
(eg knowing the ‘feel’ of a kilogram tub of margarine helps to estimate a kilogram of apples)

	· non-standard units that can be seen or handled (eg estimate that five footprints would cover an A4 page)
	· non-standard units that can be seen or handled (eg look at the height of a 1 metre ruler to estimate the height of the room)
	· non-standard units that can be seen or handled (eg place a 2D shape over grid paper to estimate the area in square centimetres)
	· non-standard units that can be seen or handled (eg ‘This angle is a bit less than half of this 90( angle so I think it is about 40(’)

	· using a physical model to use in estimation (eg a pencil is approximately 20 cm long)
	· using a physical model to use in estimation (eg a mat that is one square metre, a litre bottle of drink, a kilogram bag of flour)
	· objects with a known size (eg ‘It takes five minutes to walk to the shop which is about halfway to the post box. It will take about ten minutes to get to the post box’)
	· objects with a known size 
(eg estimating an angle size as somewhere between 90( and 180(; ‘It takes about two drink cans to fill the jug, so it must hold about a litre’)

	· time familiar events take (eg ‘It takes about ten minutes for me to walk to school so it will take a pre-primary student longer’)
	· time familiar events take (eg ‘It 
takes about five minutes for an advertisement break so I have time to get a drink’)
	· time familiar events take (eg ‘It takes about four minutes to clean my teeth and that took a bit longer so I think it was about five minutes’)
	· time familiar events take (eg ‘It takes about 15 minutes to wash the dishes. If I start now, I will finish before my show begins’)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Estimate (continued)

	· clues to estimate the time of the day, week or year (eg shadows, weather, clothing)
	· clues to estimate the time of the day, week or year (eg school siren, weather, sport trends)
	· to estimate time and elapsed time (eg ‘The 90 minute movie started at 3:00 pm; it is almost finished so it is about 4:30 pm’)
	· clues to estimate the time of the day, week or year (eg school siren, weather, sport trends, car park capacity)

	
	· ratios and fractions can be used for estimation (eg ‘The box is about half full and I have used 30 cubes so the box should hold about 60 cubes’)
	· ratios and fractions can be used for estimation (eg ‘I use about a tube of toothpaste every two months, so a family of four may use a tube in two weeks’)
	· ratios and fractions can be used for estimation (eg ‘A family of three eats two kilograms of carrots a week, so a family of six may eat four kilograms of carrots’)
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