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i A 710 SCOPE & SEQUENCE








	Middle childhood: Mathematics/Working Mathematically – Students use mathematical thinking processes and skills in interpreting and dealing with mathematical and non-mathematical situations.


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Mathematical strategies 

	· recognition of connections between mathematical ideas and use of this knowledge to describe situations more simply, to break tasks down into more manageable steps, or to restate problems in their own words 
	· recognition of connections between mathematical ideas and use of this knowledge to describe situations more simply, to break tasks down into more manageable steps, or to restate problems in their own words*
	
	

	· description of the structure of a problem, nominate other problems that have the same structure and explain why they are the same 
(eg see the connection between the different ways of getting dressed with two T-shirts and three shorts; and the number of different flags you can design, coloured with a white or black stripe alongside a red, green of blue stripe)
	· description of the structure of a problem, nominate other problems that have the same structure and explain why they are the same* 
(eg see the connection between a problem about a collection of 25 coins, all 5- and 10-cent pieces worth $2, a problem about a farmyard of sheep and chickens where there are 20 animals and a total of 56 legs, and a problem about using a 3 L and a 5 L container to make up various volumes such as 22 litres) 
	· presentation and discussion of a problem, its formulation and possible solution strategies (eg a presentation on the sports preferences of Year 6 students) with the assistance of technology as applicable (eg to represent the information in a table or graph) 
	· presentation and discussion of a problem, its formulation and possible solution strategies (eg an oral presentation on why square numbers have an odd number of factors) with the assistance of technology as applicable* (eg to display a list of factors of whole numbers)


	Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7
Year 1

Year 2

Year 3

	Mathematical strategies (continued)

	· interpreting and explaining a range of mathematical symbols associated with equality (eg 376 = 300 + 70 + 6 or 360 + 16 or 200 + 176 and so on), with unknowns (eg 36 – ( = 15) and with simple inequalities (eg identify whole numbers that fit 12 × ( > 30 and investigate whether all solutions have been found) 
	· interpreting and explaining a range of mathematical symbols associated with equality (eg 23 × 10 = 230 also means that 230 ÷ 10 = 23), with unknowns (eg 200 – c = 151) and with simple inequalities* (eg identify whole numbers that fit 12 × 5 < c or 15 + 14 > c × 4 and investigate whether all solutions have been found) 
	· applying operation and relation symbols and brackets to write and evaluate numerical expressions, and use of common alternative expressions (eg relate a growing matchstick pattern with suitable labelling to the rule ‘double the shape number then subtract one’ and the expression ‘2 ( shape number – 1’ and ‘2 ( s – 1’)
	· applying operation and relation symbols and brackets to write and evaluate numerical expressions, and use of common alternative expressions* (eg relate a geometric diagram with suitable labelling to the area of a rectangle with length [L] and width [W] to the product of L and W and the expressions ‘Area of a rectangle equals Length times Width’, ‘Area = Length × Width’,
‘A = L × W’ or ‘A = LW’)

	· creating mathematical situations or posing questions that match given number sentences (eg interpret ( ( 6 = 24 by ‘how many ants are there if there are 24 legs?’), write number sentences to match given problems (eg ‘Lisa has 12 party hats and 15 friends. How many friends will not get a hat?’ is written as ‘15 – 12 = (’) and pose similar questions of their own 
	· creating mathematical situations or posing questions that match given number sentences (eg interpret c ÷ 7 = 14 by ‘how many days would be equal to 14 weeks?’), write number sentences to match given problems (eg even if I save $12 each week for the next year, I will not have enough money to buy the bike I want or $12 × 52 < cost of bike) and pose similar questions of their own*
	· choosing, using and interpreting symbols to represent variables in simple algebraic expressions 
(eg express 7 more than a number as ‘( + 7’, or as ‘n + 7’) 
	· choosing, using and interpreting symbols to represent variables in simple algebraic expressions and word problems, and formulas*
(eg use d to represent the number of dogs at the park, and ‘4 × d’ to represent the number of paws) 



	 Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7
Year 1

Year 2

Year 3

	Mathematical strategies (continued)

	· representing problem situations and investigations with appropriate materials and their use to justify their findings (eg use matchsticks to show growth patterns such as 2, 4, 8 …) 
	· representing problem situations and investigations with appropriate materials and their use to justify their findings* (eg use grid paper to work out different rectangles that have the same perimeter and record the findings in a table) 
	· choosing and using sets of things, lists, tables, diagrams and graphs to represent, interpret and analyse data, relations and functions (eg bar graphs, Venn diagrams and simple line graphs) 
	· choosing and using sets of things, lists, tables, diagrams and graphs to represent, interpret and analyse data, relations and functions* 
(eg tree and other diagrams, statistical and coordinate graphs) 

	· choosing and applying strategies suited to the mathematical structure of various problems and investigations (eg use drawings, arranged systematically, to show all the ways of dressing a doll with four T-shirts and three skirts)
	· choosing and applying strategies suited to the mathematical structure of various problems and investigations* (eg use a hundreds board to identify all whole numbers to 100 that have a remainder of 1 when divided by 4), and use of this knowledge to pose related problems 
	· exploring how different forms of representation are used in a given context and discussion of their strengths and limitations (eg in a money context, 1.5 on the calculator screen translates to $1.50) 
	· exploring how different forms of representation are used in a given context and discussion of their strengths and limitations* 
(eg different bases involved in counting and measuring, such as with time) 

	
	
	· development of a practical model, description of assumptions and conditions (eg to find the maximum perimeter of a shape made from five squares, assume that squares are allowed to touch corner to corner, draw various arrangements and calculate their perimeters) 
	· development of a practical model, description of assumptions and conditions* (eg a sport tipping strategy based on data from previous years and adjusted from time to time in terms of current season data)


	 Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7

	Apply and verify

	· explanation of reasoning and the sequence of steps used to interpret and solve problems, and explanation of how results have been checked (eg conduct a survey to find out what colour car most people like, but going to a car park or keeping a record of cars driving past would be sufficient to find out what colour car most people drive; explain why all the different ways of dressing a doll with four T-shirts and three skirts appear in a rectangular array with one row per T-shirt and one column per skirt)
	· explanation of reasoning and the sequence of steps used to interpret and solve problems, and explanation of how results have been checked* (eg ‘There are 22 students in my class who play tennis and 19 who play basketball. This is more than the total of 30 students in the class, meaning some must play both sports, but some might play neither sport’; ‘I need more data and I’ll experiment with using a diagram to present the information’; explain a strategy for winning a game for two players which starts at 50, players elect whether to subtract {1, 2, 3 or 4} from the previous number in the sequence, the player who finishes on 1 wins the game) 
	· when a problem (eg which shape of box would be best for stacking) has been solved, discuss the processes and results obtained in its solution (eg testing rectangular prisms, cylinders, and other shaped boxes, finding that some do not stack or pack together well and concluding that rectangular-shaped boxes are more stable)
	· when a problem (eg why square numbers have an odd number of factors) has been solved, discuss the processes and results obtained in its solution* (eg a systematic list of the pairs of factors shows that for square numbers, one pair is a number multiplied by itself, so that only counts as one factor and that is why square numbers have an odd number of factors)

	
	
	· reflection on the usefulness of a model developed to solve a problem (eg ‘To find how much sand the school needed for the new play area, we assumed it was rectangular and that the sand would be 20 cm deep and we estimated the average width and length’)
	· reflection on the usefulness of a model developed to solve a problem* (eg a sport tipping strategy based on data from previous years and adjusted from time to time in terms of current season data)


	 Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7
Year 1

Year 2

Year 3

	Reason mathematically

	· ways that self, friends and family use ideas about space, number, measurement and chance every day
	· ways that self, friends and family use ideas about space, number, measurement and chance every day
	· mathematical features inherent in the activities and products of own and other communities
	· mathematical features inherent in the activities and products of own and other communities

	· making and testing statements about relationships, using technology as appropriate, and explanation of why they are true or false or whether more examples need to be investigated to make a decision (eg test the distributive property to show that statements such as 
3 ( (10 + 2) = 3 ( 10 + 3 ( 2 and explain why it always works by showing the three groups represented by each expression)
	· making and testing statements about relationships, using technology as appropriate, and explanation of why they are true or false or whether more examples need to be investigated to make a decision* (eg test the statement that any number can be divided by five by doubling it and dividing by ten)
	· systematic testing and checking the validity of propositions (eg to test the proposition that any regular polygon will tessellate, systematically attempt to make a tiling pattern with a triangle, then a square, then a regular pentagon …) 
	· systematic testing and checking the validity of propositions* (eg the proposition that it is likely that two students in a large class will have the same birthday; the apparent contradictions in dissection and ‘missing area’ problems) 


	· making and testing simple conjectures (eg that changing the size also changes the shape), and explanation of the approach taken and the conclusions reached (eg say that the shape stays the same, because both the height and the width got bigger or smaller)
	· making and testing simple conjectures (eg that every rectangle made using the same number of identical squares has the same perimeter), and explanation of the approach taken and the conclusions reached* (eg say that the perimeter becomes smaller as the length and width become closer to each other in size)
	· making and testing simple propositions related to a given context (eg that when multiplying three numbers, the same result occurs if the product of the first two is multiplied by the third or if the first is multiplied by the product of the last two) 
	· making and testing simple propositions related to a given context* (eg given any three whole numbers it is always possible to construct a triangle with sides corresponding to these lengths) 


	 Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7
Year 1

Year 2

Year 3

	Reason mathematically (continued)

	
	
	· following deductions and reasoning used to establish the truth of a proposition or otherwise (eg a visual demonstration that the length of the longest side of a triangle must be less than that of the sum of the two shortest sides; and show that the sum of an even number and an odd number is always an odd number) 
	· following deductions and reasoning used to establish the truth of a proposition or otherwise* (eg a visual demonstration that the angles of a triangle fit exactly around a point on a straight line, and see why a plane triangle cannot have two right angles; and show that the sum of two even numbers or the sum of two odd numbers is always an even number)

	· description of approaches used successfully within mathematical situations and comparison of these with other effective approaches 
(eg investigate ways of reducing the complexity of computations such as 42 + 37 including by adding tens and ones, then adding [40 + 30 = 70 and 2 + 7 = 9, so 79], discuss other possibilities such as adding in tens [42, 52, 62, 72 add 7 = 79]) 
	· description of approaches used successfully within mathematical situations and comparison of these with other effective approaches* 
(eg investigate ways of reducing the complexity of computations such as 505 – 198 including by making both numbers larger by 2 to give 
507 – 200, discuss other possibilities such as reducing both numbers by 5 and use an ‘add on’ strategy) 
	· exploring the possible truth of propositions using technology where appropriate (eg use graphing software to determine whether a bean plant will keep growing at a steady rate; investigate when the sum of the factors of a number equals the number) 
	· exploring the possible truth of propositions using technology where appropriate* (eg use geometry software to observe that the angle bisectors of any triangle appear to coincide, investigate when the sum of two numbers is less than their product) 



	 Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7
Year 1

Year 2

Year 3

	Reason mathematically (continued)

	· generalisation about mathematical situations with respect to key attributes and explanation of how the generalisation was reached (eg all triangles will tessellate; even numbers are always divisible by two, where odd numbers are not) 
	· generalisation about mathematical situations with respect to key attributes and explanation of how the generalisation was reached* 
(eg classify shapes as prisms in terms of the defining features, solve logic problems based on combinations of attributes, identify whole numbers that satisfy certain properties such as primes or perfect numbers)
	· making generalisations based on systematic exploration of particular cases, recognising regularity, and attempting to develop general case arguments to support their truth or otherwise (eg the difference between consecutive square numbers 
1, 4, 9, 16 … are increasing odd numbers 3, 5, 7 … explained by drawing increasing square arrays of dots and showing what is added to make the squares larger)
	· making generalisations based on systematic exploration of particular cases, recognising regularity, and attempting to develop general case arguments to support their truth or otherwise* (eg establish the conditions for a simple connected diagram such as to have a path where every edge is travelled only once, and explain why this is the case)

	· using different strategies, such as looking for consistent change, to identify and generalise about regularity and pattern (eg use diagrams to identify simple fractional equivalences; explore patterns in multiples on a hundred chart) 
	· using different strategies, such as looking for consistent change, to identify and generalise about regularity and pattern* (eg use diagrams to explore whether 0.27 is less than 0.5; use the constant function on a calculator to multiply and divide whole numbers and numbers with decimal fractions by ten, and see whether a pattern results) 
	· investigation of propositions, hypotheses and conjectures 
(eg building a desalination plant is worthwhile in a particular location; the diagonals of a rectangle are always the same length; the mean is always between the highest and lowest scores) 
	· investigation of propositions, hypotheses and conjectures* 
(eg converting to solar water heating is a practical proposition in a given capital city; no natural number has a square with the last digit 2; every natural number is the sum of two prime numbers) 


	 Typical sequence of content:

	
Year 4
Year 5
Year 6
Year 7
Year 1

Year 2

Year 3

	Reason mathematically (continued)

	· communicating ideas, suggestions and findings to others using informal reports, concrete materials, technology, diagrams and graphs 
	· communicating ideas, suggestions and findings to others using informal reports, concrete materials, technology, diagrams and graphs*
	· development of a report that describes: 

· background 

· ideas

· approaches

· progress

· results (eg a poster presentation or a written report on a model for working out the cost of hiring a taxi for journeys of varying distance; investigation into the history of numbers, including the introduction of zero)
	· development of a report that describes: 

· background

· ideas

· approaches

· progress

· results* (eg a poster presentation or a written report on a model for seeding of athletes in a competition; investigation into the history of prime numbers, including the search for large primes)


PAGE  
6
© Department of Education and Training Western Australia, Middle childhood: Mathematics/Working Mathematically scope and sequence, December 2007

