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 CSF 2 Mathematics 
Learning Outcomes and Indicators
Levels 4 to 6
CSF 2 – Mathematics – Level 4
CSF 2 – Mathematics – Level 5
CSF 2 – Mathematics – Level 6
CSF 2 – Mathematics – Level 6 extension
CSF 2 - Mathematics – Level 4
Learning Outcomes & Indicators 

At Level 4 the student is able to: 

Space 

Shape and space 

	4.1 
MASPS401  
	  
	Recognise, describe and represent parallel, perpendicular, horizontal and vertical lines, right angles, and angles greater than or less than 90 degrees (multiples of 45 degrees). 

This is evident when the student is able to: 
· classify angles as right angles, those greater than and those less than a right angle 

· identify lines in the environment (e.g. list parallel lines seen in the classroom) 

· use a ruler and a protractor to draw accurate angles (multiples of 45 degrees). 




	4.2 
MASPS402  
	  
	Analyse, explain and compare the spatial properties of lines, angles, polygons, polyhedra and cross-sections using conventional spatial terms. 

This is evident when the student is able to: 
· describe a three-dimensional object in detail (e.g. this triangular prism has 6 vertices and 5 faces, and 2 of the faces are parallel) 

· classify shapes and objects according to properties (e.g. the triangles in this group all have equal length sides and equal angles) 

· use knowledge of a shape’s properties to construct a figure using a computer program (e.g. construct a rectangle using LOGO) [image: image1.png]



· Year 7 benchmark: recognise, describe and name common two-dimensional shapes (i.e. right-angled and equilateral triangles, quadrilateral, parallelogram and octagon) and three-dimensional shapes (i.e. rectangular, triangular and hexagonal prisms, tetrahedron and square-based pyramid) and representations of these 

· Year 7 benchmark: use geometrical language (i.e. two-dimensional, three-dimensional, diagonal, right angle, parallel, perimeter, circumference, degrees and major compass points – N, S, E, W) to describe, classify and compare shapes and objects (e.g. the crowd lined the perimeter of the playing field; this is an equilateral triangle because it has three equal sides; identify a chocolate bar as a triangular prism because it has two triangular faces and three rectangular faces). 




	4.3 
MASPS403  
	  
	Make congruent copies of given three-dimensional objects. 

This is evident when the student is able to: 
· accurately build a model from a drawing with measurements given (e.g. use joining cubes to build an L-shaped model from a sketch plan) 

· construct a net to build a cube to size 

· use a computer drawing package to make congruent representations of given three-dimensional objects. [image: image2.png]






	4.4 
MASPS404  
	  
	Draw conventional representations of prisms, pyramids, cylinders and cones. 

This is evident when the student is able to: 
· use conventions for drawing three-dimensional objects to show the depth dimension (e.g. draw a cube with some rectangular faces drawn as parallelograms, and dotted lines for hidden edges) 

· use a computer drawing package to represent three-dimensional objects showing the depth dimension. [image: image3.png]






	4.5 
MASPS405  
	  
	Visualise, explain and represent ‘what is not seen’ of an object. 

This is evident when the student is able to: 
· identify faces of an object with parts of its net 

· predict various nets for pyramids and prisms by sketching 

· describe how many small cubes were used to make a larger cube (e.g. from a drawing of a cube 4 long × 4 wide × 4 high, consider the ‘hidden’ cubes). 




	4.6 
MASPS406  
	  
	Visualise, test and describe transformations of shapes. 

This is evident when the student is able to: 
· predict and describe the shapes and movements required to make or continue a spatial pattern 

· design and use a template of a figure to make a tessellating pattern 

· explain why certain types of shapes will or will not tessellate 

· identify lines of symmetry in complex shapes (e.g. block alphabet letter shapes) 

· use a computer drawing package to transform (rotate, reflect, translate) simple shapes [image: image4.png]



· Year 7 benchmark: identify symmetrical two-dimensional shapes and recognise line symmetry in two-dimensional shapes, e.g. pick out triangles that have line symmetry from those that don’t 

· Year 7 benchmark: describe single movements of two-dimensional shapes, i.e. flip (reflection), slide (translation) and turn (rotation), and use combinations of these to create patterns, e.g. to change [image: image5.png]


to give [image: image6.png]


it is turned (rotated) through a right angle. 




	4.7 
MASPS407  
	  
	Enlarge (or reduce) two-dimensional shapes and simple three-dimensional objects. 

This is evident when the student is able to: 
· use a square grid to reduce or enlarge a two-dimensional shape 

· use larger cubes to enlarge a box made of cubes 

· use a computer drawing package to transform (enlarge, reduce) simple shapes. [image: image7.png]






Location 

	4.1 
MASPL401  
	  
	Use and understand conventional location language including distance and direction. 


This is evident when the student is able to: 
· give a clear sequence of directions (e.g. travel north to the fork at G9 on this map, turn right, continue north-east for about 5 kilometres) 

· describe turn using fractions of a full turn (quarter, half, three-quarter turn) and degrees (90, 180, 270, 360). 




	4.2 
MASPL402  
	  
	Use informal coordinate systems (positive numbers only) and intermediate compass points to specify location or give directions. 

This is evident when the student is able to: 
· locate coordinate points on graph paper (e.g. a rectangle has corners at (3, 2), (3, 5), (2, 5), (2, 2)) 

· describe movements on isometric dot paper or grid paper using NE, NW, SE, SW. 




	4.3 
MASPL403  
	  
	Visualise and find paths to satisfy specifications on maps, grids and mazes. 


This is evident when the student is able to: 
· find the shortest route between two places on a map 

· use a map to plan a journey that visits given points (e.g. a paper round route). 




	4.4 
MASPL404  
	  
	Interpret formal maps and make detailed maps and plans. 

This is evident when the student is able to: 
· find given features on an unfamiliar map (e.g. using the appropriate Melbourne street directory page, find DeGraves Street via the index, find some hospitals using the legend) 

· sketch detailed maps oriented to north with attention to distance and direction or showing accurate relative proportion 

· Year 7 benchmark: identify and describe locations and routes using simple coordinate maps (e.g. street maps) and major compass points (N, S, E, W) and draws simple scale plans of familiar locations, e.g. draw a sketch plan of the route from school to home showing major landmarks; find the lake that lies east of the highway. 




	4.5 
MASPL405  
	  
	Use a simple scale (for example, 1 centimetre for each metre) when making, interpreting and using maps and plans. 

This is evident when the student is able to: 
· make a simple scale drawing of a piece of furniture and explains the scale used 

· interpret a simple scale bar on a map or plan and uses this to calculate distances or lengths. 




Number 

Numbers, counting and numeration 

	4.1 
MANUN401  
	  
	Use place-value knowledge to read, write and order negative whole numbers and decimal numbers from thousandths to millions. 


This is evident when the student is able to: 
· read, say, write, compare and order whole numbers to 7 digits and numbers with decimal fractions to three decimal places. 

· Year 7 benchmark: read, write, compare and order whole numbers to 7 digits and numbers with decimal fractions to two decimal places 

· compare and order decimal fractions with unequal numbers of places (e.g. 3.05, 3.001, 4.4, 3.12) 

· represent the structure of whole numbers to 7 digits and decimal numbers to 3 decimal places (e.g. 5634.657 = (5 × 1000) + (6 × 100) + (3 × 10) + (4 × 1) + [image: image11.png](ﬁx#)+[ixﬁ)+[7x





· Year 7 benchmark: use place-value knowledge to model different representations of whole numbers to 7 digits and decimal numbers to 2 decimal places (e.g. recognise that the price of a computer may be expressed as either one thousand eight hundred dollars or eighteen hundred dollars; a height of 154 cm can be recorded as 1.54 m) 

· count in decimal fractional amounts (e.g. 0.3, 0.6, 0.9, 1.2, and so on) 

· interpret negative whole numbers and locate them on a scale (e.g. – 5oC on a temperature scale). 




	4.2 
MANUN402  
	  
	Compare and order common fractions. 

This is evident when the student is able to: 
· compare and order common fractions with related denominators [image: image12.png]13
(e:g. order - and  using equivalent factions)




· locate fractions on a number line and use it to count in fractional steps [image: image13.png]2
335 andsoom)




· Year 7 benchmark: read, name, write and compare simple common fractions (limited to halves, thirds, quarters, fifths, eighths and tenths) and recognise simple equivalent fractions, decimals and percentages written in different forms (e.g. recognise that 25% off means 1/4 off the price; place 1/3, 1/8, 1/5, 1/10 on a number line). 




	4.3 
MANUN403  
	  
	Rename common fractions as decimals and percentages. 

This is evident when the student is able to: 
· convert a simple common fraction to a decimal and vice versa [image: image14.png]



· convert a simple common fraction to a percentage and vice versa [image: image15.png]






Mental computation and estimation 

	4.1 
MANUN401  
	  
	Recall automatically basic multiplication and division facts, simple common fraction facts and frequently used common fraction, decimal and percentage equivalences. 


This is evident when the student is able to: 
· automatically recall and use multiplication and division facts up to 10 × 10 

· automatically recall and use simple common fraction addition and subtraction facts [image: image17.png]



· automatically recall frequently used common fraction, decimal and percentage equivalences [image: image18.png]






	4.2 
MANUN402  
	  
	Use knowledge of place-value and number properties to increase the range of computations which can be carried out mentally. 


This is evident when the student is able to: 
· add and subtract mentally by rounding to the nearest 10 (e.g. 53 cm + 38 cm; think 53 and 40, take 2: $75 – $18; think 75 subtract 20, add 2) 

· use place-value to extend multiplication and division facts (e.g. 70 m x 50 m; think 7 tens by 5 tens is 35 hundreds: how many 50 g in 450 g? Think 45 divided by 5) 

· use number properties to generate multiples quickly (e.g. 12 by 5 equals 6 by 10, 7 twelves equals 7 tens and 7 twos). 

· use number properties to calculate mentally with fractions [image: image20.png]1 1
(e.g. 17 hours + 2 hours; add whole hours and add
part hours: one-seventh of 28 students ride to school.
how many is that? Think 7 fours are 28),







	4.3 
MANUN403  
	  
	Use estimation strategies to check the results of written or calculator computations. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/asw/asma0401.htm" 
[image: image22.png]




This is evident when the student is able to: 
· use front-end estimation to check computations [image: image23.png]3 ki + 189 km is approximately
300 km + 200 km, 4509 + 3 must be greater than 1000)




· round decimals to the nearest whole number to check a computation (e.g. 8.6 × 3.1 is around 9 × 3). 




Computation and applying number 

	4.1 
MANUC401  
	  
	Use written methods to add and subtract decimal numbers. 


This is evident when the student is able to: 
· add and subtract decimal numbers with equal numbers of decimal places without using a calculator 

· explain the role of place-value in the written methods chosen to add and subtract 




	4.2 
MANUC402  
	  
	Use written methods to multiply and divide whole numbers. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/asw/asma0401.htm" 
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This is evident when the student is able to: 
· multiply whole numbers by 2-digit whole numbers without using a calculator 

· divide whole numbers by 1-digit whole numbers without using a calculator and check the answer using multiplication 

· Year 7 benchmark: estimate and calculate using addition, subtraction, multiplication and division, using a variety of strategies, including: mental methods where the numbers are appropriate and manageable (e.g. 47 + 29, $2 – 65c, 3 muesli bars at 80c each); written methods: addition and subtraction (i.e. whole numbers and money and measurements to two decimal places); multiplication (i.e. 3-digit by 1-digit whole numbers); division (i.e. 3-digit by 1-digit whole numbers); calculator methods where the numbers are outside mental and written limits specified above. 

· compare various paper-and-pencil methods for ease and efficiency (e.g. lattice multiplication and the long multiplication algorithm). 




	4.3 
MANUC403  
	  
	Use models to illustrate the four operations with common fractions, and develop written methods for carrying out these operations. 

This is evident when the student is able to: 
· add and subtract fractions with small related denominators (e.g. fifths and tenths) and record these using understood written methods 

· use appropriate models to represent products and quotients of simple fractions (e.g. half of half a pie, how many half pizzas in three pizzas?) 

· find fractional parts of discrete collections and quantities [image: image27.png](e 5 of aclass of 20. 5 of $96)




· recognise the relationship between division and fractions and interpret a remainder when dividing by a whole number 
[image: image28.png](e.g. sharing 3 apples between 4 children leads to
3.3








	4.4 
MANUC404  
	  
	Analyse a problem situation which may involve several different operations, decimal numbers, negative whole numbers and common fractions; express the problem symbolically and choose appropriate computational methods to solve it. 


This is evident when the student is able to: 
· select the relevant information to solve a problem or carry out a practical task and determine whether additional information is required 

· Year 7 benchmark: recognise and use inverse relationships between addition and subtraction, and multiplication and division, different division formats, simple ratios and computational skills to solve practical problems set in familiar contexts (e.g. I’ve got 32 391 points and the record is 35 374 so I need about 3000 points more to beat the record on this computer game; a recipe for 8 people takes 2 cups of flour so for 4 people it will need 1 cup) 

· restate verbally expressed problems symbolically in terms of the operation needed 

· describe situations which may be represented by given symbolically expressed number sentences 

· use a calculator and its memory facility to solve problems involving a sequence of operations on decimal numbers, interpreting remainders, negative numbers and overflow displays 

· operate with negative whole numbers in everyday situations (e.g. the temperature at Mount Hotham dropped 6oC from 3oC). 




Number patterns and relationships 

	4.1 
MANUP401  
	  
	Generate and investigate number sequences which may involve fractions, decimals and combinations of operations, using a calculator where appropriate. 

This is evident when the student is able to: 
· use rules which involve a combination of operations to generate a sequence (e.g. start with 4, multiply the previous term by 2.5 and subtract 4) 

· describe and test a rule which produces a given number sequence [image: image30.png]



· Year 7 benchmark: continue, create and describe number patterns involving whole numbers, fractions and decimals (e.g. count by thirds [image: image31.png]


continue the number pattern 123, 132, 141, 150 … ; use the rule ‘double and add 3’ to create a set of numbers) 

· describe and verify rules for number sequences which relate each element to the previous element or elements (e.g. next term in a Fibonacci sequence) and each element to its position in the sequence (e.g. tenth term of 1, 4, 9, 16, 25, …). 




	4.2 
MANUP402  
	  
	Specify multiples and factors of whole numbers. 

This is evident when the student is able to: 
· generate and recognise multiples of whole numbers 

· find and use factors of whole numbers (e.g. to multiply by 15, multiply by 3 then by 5) 

· define and identify prime numbers. 




	4.3 
MANUP403  
	  
	Construct, verify and complete number sentences involving the four operations, brackets, decimal numbers and fractions. 

This is evident when the student is able to: 
· construct and verify number sentences (e.g. write a number sentence with two operations and the number [image: image32.png]


) 

· complete number sentences (e.g. complete 16 = . . × (. . + . .)) 

· solve number puzzles expressed in words or with missing numbers (e.g. I’m thinking of a number, if I multiply it by 6 and add 3, I get 33). 




Measurement 

Measuring and estimating 

	4.1 
MAMEM401  
	  
	Choose attributes and standard units appropriate to the task. 

This is evident when the student is able to: 
· choose units to measure different attributes of the same object (e.g. to compare two people both height and mass could be specified) 

· select the appropriate unit to specify a quantity (e.g. height of a building, area of a football ground, capacity of a storage tank) 

· explain the effect of the size of the unit on the number needed 

· Year 7 benchmark: use standard units to measure length, (i.e. millimetres, centimetres, metres and kilometres), capacity (i.e. millilitres and litres) mass (i.e. grams and kilograms) and time (i.e. seconds, minutes and hours). 




	4.2 
MAMEM402  
	  
	Make judgments about the relative size of objects based on comparison to known benchmarks or standard units. 

This is evident when the student is able to: 
· use known sizes of familiar things and standard measures to help make and improve estimates. 

· use known size of common things to help estimate and measure (e.g. Tom is about 1.5 m tall and a tree is about 5 times Tom’s height; use 1 litre of milk, 500 grams of margarine, length of an average stride) 

· estimate by comparison with standard units 

· estimate area by comparing to one square metre, and simple fractions of this (by looking) 

· Year 7 benchmark: make reasonable estimates of different measures – length, capacity, mass, temperature and time – and of area by comparison with a square metre 

· collaborate to make sensible estimates of large quantities (e.g. how many 2-litre bottles of soft drink are needed for a party of 10 people), and make clear any assumptions (e.g. about how much each person will drink) 

· order prisms according to relative volume, using cubes as the measure of volume. 




	4.3 
MAMEM403  
	  
	Draw and construct objects using accurate measurements. 

This is evident when the student is able to: 
· draw a plan and use accurate measurements in common units to make things (e.g. a frame for a picture which measures 80 centimetres by 120 centimetres) 

· find or make different things with one measurement the same and another different (e.g. same area/different perimeter). 




	4.4 
MAMEM404  
	  
	Use measuring instruments, reading simple scales and measuring accurately to the nearest marked gradation, taking into account the degree of exactness required. 

This is evident when the student is able to: 
· choose and explain a choice of instruments appropriate to the measurement (e.g. bathroom scales are not for cooking, a trundle wheel can be used for a curved garden bed) 

· measure various temperatures on a Celsius scale (e.g. melting point of ice, boiling point of water, body temperature, weather) 

· use a directional compass to specify direction and angle to nearest 10 degrees 

· use a pair of compasses and a protractor to specify angle to nearest 10 degrees 

· read linear and circular scales of measuring instruments calibrated in multiples of 10 where the major but not the intervening calibrations are labelled (e.g. on a jug, food scales, thermometer, protractor) 

· Year 7 benchmark: use standard measuring instruments and read scales to the nearest graduation (e.g. tape measure, measuring jug and thermometer). 




Time 

	4.1 
MAMET401  
	  
	Use and construct timetables and use and analyse calendars. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/smp/spin4a.htm" 
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This is evident when the student is able to: 
· read local timetables correctly to plan a simple journey 

· prepare and improve increasingly more complex timetables for a range of practical tasks (e.g. a cook synchronises events in preparing a meal) 

· use a calendar to plan for future events 

· compare calendars from different cultures (e.g. Christian, Muslim, Chinese, Aboriginal), noting significant events. 




	4.2 
MAMET402  
	  
	Estimate, measure and calculate time elapsed (duration). 


This is evident when the student is able to: 
· estimate the time taken to complete a task 

· calculate the time interval between two given calendar dates 

· calculate starting and finishing times from elapsed time and vice versa (e.g. the person who got up latest did not necessarily sleep longest) 

· use a stopwatch to measure time elapsed (e.g. how long does it take to jump rope one hundred times?). 




	4.3 
MAMET403  
	  
	Tell the time accurately using analogue clocks and digital clocks. 


This is evident when the student is able to: 
· tell the time on a clock to the nearest minute, using analogue and digital representations of time interchangeably 

· use a.m. and p.m. representations of time 

· use 12-hour and 24-hour time (e.g. convert TV program to 24-hour time for VCR pre-set recording). 




Using relationships 

	4.1 
MAMEU401  
	  
	Measure and compare the perimeter and area of regular and irregular polygons. 

This is evident when the student is able to: 
· see the need for perimeter in practical situations and calculate it by adding lengths 

· devise and use own short cuts for finding the perimeter of polygons (e.g. multiply by 5 the length of one side of a regular pentagon; add adjacent sides of a rectangle and multiply by 2) 

· approximate the area of an irregular polygon by counting squares. 




	4.2 
MAMEU402  
	  
	Investigate the relationship between area and perimeter and calculate the area of a polygon. 

This is evident when the student is able to: 
· demonstrate that shapes with the same area can have different perimeters and shapes with the same perimeter can have different areas 

· systematically investigate areas of rectangles in square units, and generalise that a shortcut method for finding area is to multiply the number in each row by the number of rows (e.g. rectangles of 12 or 36 square units) 

· use a calculator to determine the area of a rectangle where side lengths are given to one decimal place. 




	4.3 
MAMEU403  
	  
	Investigate and compare the volume and mass of objects. 

This is evident when the student is able to: 
· describe the relationship between the volume and the length, width and height of an object 

· describe the relationship between the volume and mass of an object. 

· Year 7 benchmark: measure area by counting squares and part squares, and volume by counting cubes. 




Chance and data 

Chance 

	4.1 
MACDC401  
	  
	Examine the outcomes from simple chance experiments and data on familiar events to order outcomes and events from least to most likely. 

This is evident when the student is able to: 
· analyse outcomes from simple experiments with dice and spinners and order them from least likely to most likely (e.g. the outcomes resulting from adding the numbers obtained when two dice are tossed) 

· order events from least likely to most likely using available data (e.g. use weather data to order capital cities on chance of rain on a particular day in January) 

· Year 7 benchmark: recognise the relative likelihood of events occurring on the basis of simple quantitative data, (e.g. choose red as the colored marble most likely to be drawn from a collection of 27 red, 10 blue and 13 yellow marbles) 

· design a simple random device (such as a die, spinner or bag of colored counters) to produce a specified order of probability (e.g. more likely, less likely, same as, certain). 




	4.2 
MACDC402  
	  
	Use and interpret numerical statements which quantify chance. 

This is evident when the student is able to: 
· place the chance of familiar events such as ‘raining tomorrow’ on a numerical scale from 0 to 1 

· assign the values 0 and 1 to impossible and certain events respectively. 




	4.3 
MACDC403  
	  
	Use language of chance in everyday situations. 

This is evident when the student is able to: 
· use and interpret common probability statements (e.g. even chance, fifty-fifty, 50%, one-in-three, [image: image37.png]


, odds on) 

· make simple predictive statements about everyday events using the language of chance (e.g. ‘Home teams have a 60% chance of winning AFL games’) 

· appreciate the concepts of ‘fair’ and ‘unfair’ as applied to simple games (e.g. design a simple board game which is unfair to one or more players). 




Posing questions and collecting data 

	4.1 
MACDP401  
	  
	Design and prepare surveys and experiments to answer questions or test conjectures and predictions. 

This is evident when the student is able to: 
· identify areas of interest to own class and school, and contribute questions to help investigate the issue 

· suggest new questions arising from own data collection 

· suggest what data to collect or experiment to conduct to help estimate numbers or quantities or population values (e.g. will conclusions be true for the grade, the whole school, Australia, and so on) 

· prepare a short questionnaire (two or three questions) to enable data collection. 




	4.2 
MACDP402  
	  
	Collect and record data systematically. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/smp/spin4a.htm" 
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This is evident when the student is able to: 
· collect and record data using tallies and organised lists 

· revise a survey question so that it can be answered using categories such as yes/no or boy/girl or agree/neutral/disagree 

· construct and use own categories to answer specific questions. 




Summarising and presenting data 

	4.1 
MACDS401  
	  
	Prepare tabular displays of discrete and continuous data. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/asw/asma0501.htm" 
[image: image41.png]




This is evident when the student is able to: 
· present collected discrete data in a table (e.g. football statistics for members of favourite team) 

· present collected continuous data in a table (e.g. heights of Year 6 students) 

· enter simple information into a class database with predefined fields. [image: image42.png]






	4.2 
MACDS402  
	  
	Prepare visual displays of discrete and continuous (measurement) data using a range of graphical methods.
[image: image43.png]< Jl.

e dagam  bargragh  pictogragh

% 2R E)

linegreph  dot(ine)plot  pie graph





This is evident when the student is able to: 
· construct bar graphs where the frequency axis may be scaled with multiples (e.g. 0, 5, 10, …) 

· construct bar graphs to represent grouped continuous data where the groups are treated as categories (e.g. graph the frequencies for the groups 23–25, 26–28, …) 

· Year 7 benchmark: collect information, display it in an organised form and interpret the findings, e.g. this graph shows that all children in the class are between 130 cm and 165 cm and most are in the group 141–150 cm 

· choose with assistance a graphical display with which to represent own data, such as a bar graph, pictograph, pie graph, dot plot (sometimes called line plot), arrow diagram (e.g. to show the preferences for take-away food of 5 students) and tree diagram (e.g. to show the possible results of tossing a coin three times) 

· collect and graph simple time series data with a line graph (e.g. to show the trend in daily temperatures by the hour). 




	4.3 
MACDS403  
	  
	Compare, order and summarise data sets using simple numerical methods. 

This is evident when the student is able to: 
· use simple fractions, decimal fractions and percentages to summarise data (e.g. 22% of Year 5 students ride a bike to school) 

· find the lowest and highest values of a data set 

· find the middle score, median or scores by ordering a data set 

· calculate the mean and find the mode of a data set. 




Interpreting data 

	4.1 
MACDI401  
	  
	Extract and interpret numerical information contained in tables, data displays and databases. 

This is evident when the student is able to: 
· extract and interpret information from arrow, tree and Venn diagrams or Karnaugh maps (e.g. an arrow diagram showing the preferences for take-away food of 5 students) 

· interpret scales on bar graphs and dot (line) plots 

· interpret information in tables and bar graphs where data are grouped into simple intervals 

· Year 7 benchmark: read and interpret data presented in a variety of ways (tables, charts, pictographs, bar, column, line and circle graphs) 

· compare summary statistics between and within data sets (e.g. mean heights of boys and girls) 

· extract and interpret simple information from an established database (e.g. from a population database, decide whether there are more women than men over 70 years of age). [image: image44.png]






	4.2 
MACDI402  
	  
	Interpret, discuss and compare data displays, including how well they communicate information. 

This is evident when the student is able to: 
· determine which of several representations of the same data is most useful in analysis of an issue under investigation 

· extract and discuss information presented in graphs and tables from newspapers, magazines and textbooks. 




Reasoning and strategies 

Mathematical reasoning 

	4.1 
MARSR401  
	  
	Make and test simple conjectures in each mathematics strand. 


This is evident when the student is able to: 
· provide evidence for own ideas and assertions about what is true in the course of a mathematical inquiry (e.g. provide reasons for own choice of questions when constructing a questionnaire) 

· systematically test and modify ideas and assertions by considering all possible cases in turn, taking into account special cases, exceptions, and counter-examples (e.g. consider the group of people who are partners in relationships when deciding whether there are more women or men over 70 years of age in that group) 

· make and present statements about the generality of own findings in a mathematical investigation (e.g. indicate on a poster or in a multimedia presentation why some polygons will not tessellate). [image: image46.png]






	4.2 
MARSR402  
	  
	Make judgments about the accuracy of reasoning and results and modify working accordingly. 
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This is evident when the student is able to: 
· use checking and verification procedures when calculating, measuring and reasoning 

· reconcile, adjust or correct any incorrect and unreasonable statements and results (e.g. when estimating the number of bricks in a wall checks the estimate obtained by counting the number of bricks in a row and the number of rows by counting the bricks in a section of the wall and then covering the wall with that section). 




	4.3 
MARSR403  
	  
	Use and interpret simple mathematical models. 

This is evident when the student is able to: 
· use appropriate materials to assist with computations (e.g. use fraction kits or MAB blocks) 

· use multiplicative models when measuring and estimating (e.g. when finding the perimeter of polygons, areas of rectangles, interpreting percentages or estimating the number of seats set out in a school hall for a parent meeting) 

· use difference models to describe and measure things that change (e.g. the change in a population of animals of a given type over a period of time or the time before and after Federation in Australia) 

· develop and interpret maps of a local precinct (e.g. develop an efficient whistlestop route for someone who wants to visit all the factories in a town or suburb) 

· make a series of increasingly informed guesses when estimating the number of occurrences in a complex event (e.g. the number of pages in a book with a million letters or the number of litres of water used per day in a household). 




Strategies for investigation 

	4.1 
MARSS401  
	  
	Generate mathematical questions from presented data and from familiar contexts. 

This is evident when the student is able to: 
· use an established database to generate and answer a collection of related questions (e.g. from a database about car registrations in Victoria pose a series of questions such as how many imported cars were registered in the 1980s and the 1990s, what trends are discernible over these two decades and how these numbers and trends compare with cars made locally over the same period of time) [image: image49.png]



· observe a familiar environment, such as the school precinct, and pose questions which are important to the people in that environment and which can be answered by measuring and estimating and/or collecting and analysing data. 




	4.2 
MARSS402  
	  
	Clarify the essential nature of a task or problem and identify key information in the context under consideration. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/smp/spin4a.htm" 
[image: image51.png]2
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This is evident when the student is able to: 
· link key features of a task or problem to own experience in order to make a start on a task or problem (e.g. choose materials and instruments appropriate to a measurement situation or a representation of an algorithm which provides an efficient and effective method of computation) 

· determine and organise the information which can be used to close the gap between own response to the questions ‘Where are we now?’ and ‘Where do we want to be?’ 




	4.3 
MARSS403  
	  
	Use a range of strategies for inquiry when responding to tasks and problems. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/smp/spin4a.htm" 
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This is evident when the student is able to: 
· systematically record progress towards finding patterns in data by using labelled lists and tables and by considering all possibilities 

· break a task or problem into smaller manageable tasks 

· use the guess–check–improve strategy with the emphasis on the ‘improve’ stage (e.g. judge when to try a bigger or smaller number when finding numbers which make various number sentences true) 

· use first differences and simple recurrence relations to develop descriptions of the rules for number patterns and make predictions about number patterns (e.g. find the fiftieth odd number) 

· make decisions about which outcomes to save during and at the end of a process of inquiry (e.g. ask and respond to questions such as ‘Am I progressing toward where I want to be?’, ‘What is new to me in what I have done?’ and ‘What might I do differently next time in a similar situation?’). 




	4.4 
MARSS404  
	  
	Communicate own responses to tasks and problems appropriate for this level to others. 
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This is evident when the student is able to: 
· present the outcomes and results of own inquiries in relation to a task or problem, using a variety of modes of communication (e.g. present a description to classmates of how a problem was solved, using mathematical language and symbols; or develop a poster involving text, graphs, mathematical language and symbols for exhibition at a parent–teacher evening). 




CSF 2 - Mathematics – Level 5
Learning Outcomes & Indicators 
At Level 5 the student is able to: 

Space 

Space 

	5.1 
MASPS501  
	  
	Use appropriate geometric techniques such as paper-folding, ruler/compasses/protractor, and a computer drawing package to accurately draw simple two-dimensional shapes, attending to essential details (for example, matching lengths and angles). 

This is evident when the student is able to: 
· use appropriate geometric tools to bisect a line segment and an angle 

· determine what minimum information is needed to copy a triangle 

· draw shapes accurately according to specified details, such as a kite in terms of its diagonals. [image: image57.png]






	5.2 
MASPS502  
	  
	Make and analyse models of solid objects. 

This is evident when the student is able to: 
· design the net of and make a simple polyhedron or cone to specified dimensions 

· visualise and draw views of three-dimensional shapes from different perspectives 

· identify vertices, edges, and faces of polyhedra 

· verify Euler’s formula for simple polyhedra. 




	5.3 
MASPS503  
	  
	Establish congruence by superimposition, including cases involving rotation and reflection. 

This is evident when the student is able to: 
· rotate, reflect and translate two-dimensional shapes in order to demonstrate congruence 

· reflect a picture in a line, or rotate a picture through 90o or 180o, or translate a picture in a specified direction. 




	5.4 
MASPS504  
	  
	Make designs that exhibit symmetries. 

This is evident when the student is able to: 
· design simple tessellations 

· modify shapes to produce Escher-type tessellations. 




	5.5 
MASPS505  
	  
	Enlarge (or reduce) two-dimensional figures or three-dimensional objects using scale factors. 

This is evident when the student is able to: 
· use simple scale factors, such as 1:10 or 1:25 or 1:100, to find unknown dimensions of two- and three-dimensional figures 

· use a simple scale factor, such as 1:3, to enlarge (or reduce) a three-dimensional object such as a pyramid. 




	5.6 
MASPS506  
	  
	Use angle relations involving transversals and pairs of parallel lines to solve problems, giving a reason for the solution. 

This is evident when the student is able to: 
· name and apply complementary/supplementary angle relationships 

· solve simple problems involving supplementary angles, alternate angles and vertically opposite angles 

· identify parallel and perpendicular lines and faces (planes) in two and three dimensions. 




	5.7 
MASPS507  
	  
	Investigate and apply properties of regular and irregular polygons and circles. 

This is evident when the student is able to: 
· correctly apply and use terms such as square, rectangle, rhombus, trapezium; scalene, isosceles, equilateral and right-angled triangle; sector, arc, circumference and perimeter; vertices, edges, faces and diagonals 

· demonstrate and use relationships between the number of sides of regular and irregular polygons (3-, 4-, 5-, 6-sided) and the sum of interior and exterior angles 

· identify and use the ratio[image: image58.png]


 in circumference and area calculations. 




Location 

	5.1 
MASPL501  
	  
	Draw and interpret diagrams representing familiar situations. 

This is evident when the student is able to: 
· represent physical features of a situation diagrammatically (e.g. routes between capital cities) 

· represent non-physical features of a situation diagrammatically (e.g. generations in a family tree). 




	5.2 
MASPL502  
	  
	Use coordinates in 4 quadrants, grids and bearings to specify location of points. 

This is evident when the student is able to: 
· correctly locate and read points in the 4 quadrants 

· produce a two-dimensional grid to specify location, such as a seating plan 

· specify location using simple bearings or grid references. 




	5.3 
MASPL503  
	  
	Use information on a map to specify and obtain distances, heights and directions. 

This is evident when the student is able to: 
· choose and use suitable scales for accurate maps and plans (e.g. house plan) 

· interpret and use scales to measure lengths (e.g. scales of 1:10, 1:1000, 1:100 000) 

· investigate and measure pathways on a map, including shortest paths 

· specify directions from one point to another using compass bearings. 




Number 

Numbers, counting and numeration 

	5.1 
MANUN501  
	  
	Compare and order common and decimal fractions, percentages and ratios. 

This is evident when the student is able to: 
· make comparisons between common fractions, decimals and percentages (e.g. one-third is greater than 30%, one-fifth is less than 0.25) 

· compare and order ratios (e.g. 1 in 4 is greater than 1 in 5, 2:3 is greater than 3:7) 

· use percentages to compare ratios (e.g. 27 out of 50 is 54% and so is greater than 32 out of 60 which is 53.3%). 




	5.2 
MANUN502  
	  
	Find prime factors and understand the use of whole-number powers and the square root sign. 


This is evident when the student is able to: 
· express positive integers as products of powers of prime numbers (e.g. 50 = 2 × 52) 

· simplify positive integer powers of rational numbers [image: image60.png]



· find rational square roots of rational numbers [image: image61.png]






	5.3 
MANUN503  
	  
	Compare and order negative numbers. 

This is evident when the student is able to: 
· count forwards and backwards with integers (e.g. . 6, 1, –4, –9…) 

· compare and order quantities involving negative numbers (e.g. credit card balances of $95 and –$115, temperatures of –6oC and –5.5oC). 




Mental computation and estimation 

	5.1 
MANUM501  
	  
	Extend the use of basic number facts to mentally compute operations on fractions and decimals, and squares and square roots. 

This is evident when the student is able to: 
· mentally compute operations involving simple decimals (e.g. 3 × 0.4, 0.6 ÷ 0.3) 

· recall automatically and use perfect squares and corresponding square roots to 144. 




	5.2 
MANUM502  
	  
	Use properties of numbers to carry out mental computations involving whole numbers, decimals and common fractions. 

This is evident when the student is able to: 
· use the distributive property in mental computation (e.g. 26 eights; think 20 eights plus 6 eights or 8 thirties take 4 eights) 

· extend the use of doubling and halving strategies (e.g. 32 × 25 = 8 × 100, [image: image62.png]



· decompose mixed numbers to add and subtract whole and fraction parts separately [image: image63.png]






	5.3 
MANUM503  
	  
	Use estimation strategies to check computations with fractions and decimals. 

This is evident when the student is able to: 
· estimate unitary fractions of whole numbers and decimals [image: image64.png]of 45> 6.



of 8.76 m < 2 m) 

· approximate the results of computations with fractions and decimals (e.g. [image: image65.png]


is just less than 6, 2.7 m + 3.8 m + 1.9 m does not exceed 9 m) 

· check that the quotient is greater than the dividend when dividing by a number between 0 and 1. 




Computation and applying number 

	5.1 
MANUC501  
	  
	Use written methods to carry out the four operations on decimal numbers. 

This is evident when the student is able to: 
· add columns of and subtract decimal fractions with unequal numbers of places 

· use written methods to multiply whole numbers and decimals by three-digit numbers 

· use a division algorithm to divide decimal fractions, money amounts and other measurements by single-digit whole numbers or decimals with one non-zero digit, interpreting remainders and rounding where necessary. 




	5.2 
MANUC502  
	  
	Use written methods to carry out the four operations on common fractions and decimals. 

This is evident when the student is able to: 
· use written methods for finding fractions and percentages of quantities (e.g. find [image: image66.png]


of $48 by first finding one-quarter) 

· use written methods for adding and subtracting common fractions (e.g. write [image: image67.png]



or using a common denominator
[image: image68.png]



· use written methods for multiplying and dividing simple fractions [image: image69.png]



· use written methods for multiplying and dividing by a single digit number between 0 and 1 (e.g. 5.2 × 0.4, 36 ÷ 0.6). 




	5.3 
MANUC503  
	  
	Carry out the four operations in cases where both positive and negative integers are involved. 

This is evident when the student is able to: 
· add and subtract positive and negative integers, including the subtraction of a negative integer 

· multiply positive and negative integers, including products of two negative integers. 




	5.4 
MANUC504  
	  
	Select and use an appropriate sequence of operations and appropriate computation methods to solve problems. 

This is evident when the student is able to: 
· solve problems involving the four operations and simple ratios 

· solve problems involving rates such as price per item or part and speed 

· solve problems involving multipliers or divisors which are greater than or less than one (e.g. 10% growth or reduction, how many 0.75 L bottles from 6.5 L?) 

· use calculators (including fraction calculator) and spreadsheets to solve problems efficiently, establishing appropriate order of operations, representation of fractions and percentages and meaning of overflow displays. [image: image70.png]






Measurement 

Measuring and estimating 

	5.1 
MAMEM501  
	  
	Recognise and select appropriate metric units and levels of accuracy for measuring quantities and rates. 

This is evident when the student is able to: 
· select the appropriate unit to specify a quantity (e.g. height of a hill, area of a lake, capacity of a reservoir) 

· justify choice of units according to the purpose of the measurement (e.g. pacing a beach or cricket pitch, metres to cross a bridge but millimetres to design it, nearest metre for a 1:1000 map) 

· use common metric prefixes and notation, including converting units (e.g. 0.35 km = 350 m) 

· recognise common metric units of volume and capacity (e.g. cubic centimetres, cubic metres, millilitres and litres) 

· use appropriate derived units to specify rates (e.g. cm per week for plant growth, km per h or m per s for speed of a car). 




	5.2 
MAMEM502  
	  
	Select, use and adapt instruments to measure length, mass, capacity, volume, angle and temperature. 

This is evident when the student is able to: 
· use measuring instruments accurately (e.g. 350 mL of milk using a measuring jug, make and measure angles to within 2 degrees of a specified size) 

· devise ways to accurately measure objects too big or too small for the available equipment (e.g. the volume of a water drop, the thickness of a sheet of paper) 

· order objects by volume, using liquid displacement 

· read scales where there are 5, 10 or 20 unlabelled calibrations between labelled units. 




	5.3 
MAMEM503  
	  
	Use judgments of the size of metric units to make and refine estimates of quantities. 

This is evident when the student is able to: 
· judge the size of common quantities (e.g. 1 mm, 250 mL, 1 cm3, 100 g) 

· use known quantities to estimate length, capacity and mass (e.g. the dog bath needs about four or five 10 L buckets of water to fill it) 

· estimate current outdoor temperature to within 5 degrees Celsius 

· devise ways to improve the accuracy of estimates (e.g. collaborating with others to share known reference points). 




Time 

	5.1 
MAMET501  
	  
	Measure, estimate and calculate time and duration of time. 

This is evident when the student is able to: 
· use clocks (both analogue and digital), calendars, timetables and schedules, including use of seconds and the 24-hour day (e.g. time taken for an event, tide cycle, human life cycle, school timetable, hours of daylight from published tables) 

· produce a timeline (e.g. significant dates in the history of the Australian continent, England–Australia cricket). 




Using relationships 

	5.1 
MAMEU501  
	  
	Obtain areas by counting squares in order to develop new rules for the area of regular shapes. 

This is evident when the student is able to: 
· use counting of squares to relate radius and area of circles 

· use counting of squares to relate base, height and area of parallelograms. 




	5.2 
MAMEU502  
	  
	Develop and use rules to calculate perimeters of polygons and circles, areas of shapes based on triangles, rectangles and circles, and volumes and surface areas of rectangular prisms. 

This is evident when the student is able to: 
· calculate the area of a triangle or one-half of the area of a suitable rectangle 

· take appropriate measurements and calculate perimeters and areas of circles and shapes based on rectangles and triangles 

· investigate relationships between perimeter and area of related figures (e.g. squares of different side lengths) 

· find surface areas and volumes of shapes based on rectangular prisms (e.g. number of litres in a fish tank). 




	5.3 
MAMEU503  
	  
	Calculate and use rates. 

This is evident when the student is able to: 
· find and use rates involving time (e.g. average speed, distance, water flow rates) 

· find and use rates involving areas (e.g. paint requirements, advertising revenue for local paper). 




Chance and data 

Chance 

	5.1 
MACDC501  
	  
	Analyse experiments to determine the theoretical probability of events. 

This is evident when the student is able to: 
· identify and list equally likely outcomes for one-step experiments (e.g. rolling a die, tossing two coins) 

· determine, for a one-step experiment, the probability of a simple event by reasoning about equally likely outcomes (e.g. the probability of getting an even number when a die is rolled) 

· use fractions and decimals to assign probabilities. 




	5.2 
MACDC502  
	  
	Carry out experiments involving chance to estimate the probability of events and to simulate situations. 

This is evident when the student is able to: 
· use the results from repeated trials of a simple experiment to estimate probabilities using long-run relative frequency (e.g. tossing a drawing pin many times to estimate the probability of it landing point up) 

· design a simple random device (such as a spinner) to produce specified probabilities 

· use a random device (such as a die, spinner or random number generator) to simulate a simple situation. 




Posing questions and collecting data 

	5.1 
MACDP501  
	  
	Decide the nature of data required to effectively answer specific questions and plan ways to collect and organise it. 


This is evident when the student is able to: 
· plan and conduct a survey to obtain categorical data (e.g. a survey of eye color to estimate the proportion of those with brown eyes) 

· plan and conduct a survey to obtain ordinal data (e.g. ask students to rate pop groups on an ordinal scale from very poor to very good) 

· distinguish between discrete and continuous data (e.g. counting as opposed to measuring). 




	5.2 
MACDP502  
	  
	Obtain data related to an area of interest. 


This is evident when the student is able to: 
· collect information from a variety of sources including prepared databases [image: image73.png]



· use data collected, analysed and organised to generate new questions. 




Summarising and presenting data 

	5.1 
MACDS501  
	  
	Present collected data in tables, databases and spreadsheets. 


This is evident when the student is able to: 
· organise measurements in tables with provided class intervals (e.g. 0 [image: image75.png]


m < 250 g, 250 g [image: image76.png]


m < 500 g, …) 

· enter and manipulate data in a database with defined fields or in a spreadsheet with a template set up [image: image77.png]



· design a simple database to organise collected data. [image: image78.png]






	5.2 
MACDS502  
	  
	Present univariate data using graphical techniques and technology. [image: image79.png]stem (and lesf)
plot




This is evident when the student is able to: 
· represent univariate data in dot plots (sometimes called line plots) with various scales such as multiples and decimal fractions 

· construct stemplots (stem-and-leaf plots) to group and display univariate data 

· represent grouped univariate data in histograms (with equal interval widths) 

· use technology (e.g. spreadsheets or graphics calculators) to provide graphical displays of data. [image: image80.png]






	5.3 
MACDS503  
	  
	Summarise a data set by obtaining measures of central location and spread ‘by hand’ and by using technology. 


This is evident when the student is able to: 
· obtain the range, mode, median and mean as summary statistics of a data set (e.g. median, mode and range, from an ordered stemplot) 

· use technology (e.g. spreadsheets, graphics calculator or statistical software) to provide summary statistics. [image: image82.png]






Interpreting data 

	5.1 
MACDI501  
	  
	Interpret and evaluate information contained in tables, visual displays and databases and report on methods of data collection. 


This is evident when the student is able to: 
· interpret information in stem plots and box plots 

· extract and comment on information contained in a variety of tables, graphs and prepared databases [image: image84.png]



· interpret simple time series data (e.g. comment on whether the plot of monthly maximum temperatures for an unspecified city place it in the Northern or Southern Hemisphere) 

· evaluate statements and assertions about a situation represented in a data display 

· explain processes of data collection used in an investigation and evaluate the results obtained. 




	5.2 
MACDI502  
	  
	Interpret simple measures of location and spread and use them in comparisons. 

This is evident when the student is able to: 
· explain orally or in writing the meaning of measures of location (mean, median) and spread (range) from own investigations or as found in newspapers, magazines or textbooks 

· interpret different usages of the term ‘average’ as they arise in newspapers, magazines and reports (e.g. average (median) house price, average (mean) salary) 

· use means or medians and range to compare two data sets. 




	5.3 
MACDI503  
	  
	Draw inferences from collected or published data. 


This is evident when the student is able to: 
· develop informal inferences from collected data and from prepared databases (e.g. the probability of a team winning its next game) [image: image86.png]



· informally draw inferences about trends based on graphs of simple time series data. 




	5.4 
MACDI504  
	  
	Make predictions on the basis of samples. 

This is evident when the student is able to: 
· make predictions based on samples (e.g. take samples from colored counters in a bag – ‘I think there are twice as many red counters as green counters’) 

· estimate a proportion using a sample value obtained from an experiment or survey (e.g. voting intentions). 




Algebra 

Expressing generality 

	5.1 
MAALE501  
	  
	Develop, interpret and simplify mathematical expressions which describe rules for relationships and mensuration formulas. 

This is evident when the student is able to: 
· develop mathematical expressions such as [image: image87.png]


(x + y) to represent the statement ‘half the sum of two numbers’, or develop an expression (e.g. 2n + 1, where n is an integer), as a formula for generating odd numbers 

· represent and interpret simple mensuration relationships for perimeter, area or volume, such as P = 2L + 2W, a = [image: image88.png]


r2 or V = lwh 

· develop rules for linear and simple exponential functions in symbolic form, such as y = 3x – 4 or y = 2x 

· simplify mathematical expressions (e.g. 2(x + 3) + 3x = 5x + 6) using procedures including grouping like terms and the distributive law, and explain these procedures by manipulation of physical models. 




	5.2 
MAALE502  
	  
	Demonstrate the equivalence (identity) or difference between simple algebraic expressions. 

This is evident when the student is able to: 
· use materials, diagrams, words, substitution of arbitrary values, and algebraic manipulation of expressions to show the difference or equivalence (identity) between expressions (e.g. 2(3x + 4) [image: image89.png]


6x + 4 but 2(3x + 4) = 6x + 8 for all real number values of the variable x). [image: image90.png]



· use a spreadsheet, scientific or graphics calculator, or computer algebra system to construct and compare tables of values for simple algebraic expressions, such as 2(L + W) and 2L + 2W or (2m)2 and 2m2. [image: image91.png]






	5.3 
MAALE503  
	  
	Construct and interpret rules for simple relationships between variables and between successive terms in sequences. 
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This is evident when the student is able to: 
· use words, algebraic notation, flow diagrams, tables of values (ordered pairs) and Cartesian graphs to represent relationships given in any of these forms 

· use rules to make predictions and conjectures about sequences or relationships between variables. 




Equations and inequalities 

	5.1 
MAALI501  
	  
	Develop linear and other simple equations and inequalities from information provided in a given context. 

This is evident when the student is able to: 
· translate linear equations and inequalities embodied in stories, real situations and ‘word problems’ into algebraic form 

· express restrictions on variables embodied in stories and ‘word problems’ in algebraic form (e.g. the restriction that ‘the sum of two numbers must be greater than 15 but less than 25’ by 15 < m + n < 25). 




	5.2 
MAALI502  
	  
	Make judgments about, and verify truth values for propositions expressed as linear equalities and inequalities. 

This is evident when the student is able to: 
· use substitution of values and tables of values to verify which of the numbers, or pairs of numbers, make propositions expressed as linear or other simple equations or inequalities true or false (e.g. does the ordered pair (3.5, 6) satisfy the relation x2 > 2y?) 

· use techniques of algebraic manipulation to obtain a value or values of a variable for which a linear or other simple equation or inequality is true over a specified domain (e.g. ‘identify the set of integer values of x for which 5x – 6 > 8’ or ‘solve 4 x2 – 3 = 13’ 

· interpret Cartesian graphs to identify numbers, or pairs of numbers, for which a simple linear equation or inequality is true (e.g. reading the solution to 1.4 x – 1.6 = –8.2 from graphs of the functions y = 1.4 x – 1.6 and y = –8.2 drawn on the same axes). 




Function 

	5.1 
MAALF501  
	  
	Use ordered pairs to locate and describe the positions of points on a Cartesian coordinate grid. 

This is evident when the student is able to: 
· relate the points on a Cartesian coordinate grid to the values of the variables graphed 

· obtain number pairs for two related variables and plot these using simple scaled axes. 




	5.2 
MAALF502  
	  
	Sketch and interpret graphs of linear and other simple relationships. 

This is evident when the student is able to: 
· sketch graphs which indicate an understanding of the nature of the relationship between variables in everyday situations or in stories (e.g. the relationship between average speed and time taken to travel a fixed distance) 

· describe the nature of the relationship between the variables indicated by the graphs obtained (e.g. distance travelled increases uniformly with time when travelling at a steady speed). 




	5.3 
MAALF503  
	  
	Plot graphs of linear and other simple functions and use linear functions to model data. 

This is evident when the student is able to: 
· sketch or plot graphs of linear and other simple functions (e.g. those given by the rule y = 3x + 4 or xy = 24), using a table of values or known features of the graph of the function (e.g. the gradient of a linear function) 

· plot graphs of linear and other simple functions and relations specified by sets of ordered pairs using technology [image: image94.png]



· use linear functions to model data where a constant rate of change occurs. 




Reasoning and strategies 

Mathematical reasoning 

	5.1 
MARSR501  
	  
	Make, test and modify conjectures. 

This is evident when the student is able to: 
· develop symbolic statements appropriate to the context to represent conjectures 

· identify a counter-example which can be used to refute an incorrect conjecture (e.g. n2 + n + 41 is prime for n, a positive integer) 

· modify a conjecture in the light of further information about special cases and exceptions 

· seek and find special cases and exceptions to statements which appear to be generally true. 




	5.2 
MARSR502  
	  
	Make judgments about the quality of the reasoning in a mathematical argument expressed verbally or in symbolic form. 

This is evident when the student is able to: 
· follow a short chain of reasoning from a general rule to a particular instance (e.g. the substitution of a number into the rule for a function and the subsequent arithmetic) 

· follow a short chain of reasoning or from ideas accepted as being true to logical conclusion(s) (e.g. that the factors of rectangular and square numbers can be used to demonstrate the equivalence of simple algebraic expressions) 

· verify that intermediate steps of a mathematical procedure (e.g. the simplification of algebraic expressions involving the distributive law and the grouping of like terms) have been carried out correctly. 




	5.3 
MARSR503  
	  
	Use and interpret simple mathematical models and make judgments about the accuracy and suitability of the results obtained by using mathematical models. 

This is evident when the student is able to: 
· use constant rate of change models involving independent variables such as time and area (e.g. use an average to find out if, as reported in a recent nature documentary, animals live for about 800 million heartbeats, then how long this is for a person) 

· make predictions from tabular and graphical data by appropriate application of interpolation between values and extrapolation from endpoint values (e.g. trend line for All Ordinaries Index and appreciate the status of the predictions) 

· check that the results obtained from the use of a model lie within a reasonable range of possible results for a given context, and are specified to an appropriate level of accuracy 

· check that results satisfy the modelling conditions and constraints, including the initial conditions and assumptions 

· identify limitations and/or possible modifications to a mathematical model in terms of the contexts in which it might be used 

· show awareness that many mathematical models in current use have their antecedents in previous times (e.g. that the balance model used to solve linear equations was expounded by Eudoxus and later Euclid, or that earlier civilisations used a symbol to stand for what is as yet unknown: for instance, the Hindus used a zero to indicate that ‘nothing was known’ and had to deal with the confusions that this caused in their systems of arithmetic and algebra). 




Strategies for investigation 

	5.1 
MARSS501  
	  
	Generate mathematical questions for inquiry from presented data, familiar contexts and the experience gained from inquiries in relation to previous tasks and problems. 

This is evident when the student is able to: 
· inquire into a question posed in class discussion, such as ‘What are the circumstances in which [image: image95.png]


might be used to in the calculation of the volume of three dimensional shapes?’, given experience with the use of [image: image96.png]


in circumference and area calculations 

· inquire how the rules of sign for the multiplication of integers could be modelled using a number line, given experience with modelling the addition and subtraction of integers on a number line. 




	5.2 
MARSS502  
	  
	Clarify the essential nature of a task or problem and identify key information in familiar and unfamiliar situations. 
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This is evident when the student is able to: 
· apply a skill or strategy which enables exploration of the meaning of the questions in a task or problem (e.g. define some variables, set up a list or table of values and draw a rough sketch graph, or when responding to a ‘word problem’ interpret its structure in terms of key mathematical words and phrases and the question(s) to be answered and check if these features are similar to those in ‘word problems’ encountered earlier) 

· acknowledge when ‘stuck’ and engage in dialogue with the teacher and colleagues which might facilitate progress (e.g. ‘I think this task is asking me to set an equation but I’m not sure how to define what is unknown’). 




	5.3 
MARSS503  
	  
	Apply a range of strategies for inquiry to complete tasks and solve problems. 


 HYPERLINK "http://www.bos.vic.edu.au/csf/csfcd/asw/asma0501.htm" 
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This is evident when the student is able to: 
· use a combination of diagrammatic, tabular, graphical, numeric and algebraic representations appropriate to the context to solve problems (e.g. construct a graph of a linear relationship from a table of values and use an equation to find the horizontal axis intercept) 

· look for patterns when solving problems by gathering and recording data systematically and testing whether any patterns which emerge continue using examples, counter-examples, and informal approaches to proof-based justification of results 

· apply the criteria of reasonableness, consistency and completeness when checking the solutions to problems and the outcomes obtained from using mathematical models 

· improve the quality of the outcomes obtained when using the guess–check–improve strategy (e.g. when measuring objects that are too big or too small for the equipment at hand, such as inaccessible heights) 

· use mathematical text and artefacts to record the processes used to solve a problem (e.g. write a coherent account of the algebraic manipulations and graphical representations used to solve a linear inequation). 




	5.4 
MARSS504  
	  
	Communicate own responses to tasks and problems appropriate for this level to others. 


This is evident when the student is able to: 
· select appropriate modes of communication (e.g. verbal, written text, visual, audio or performance) to present the outcomes and results of their response to a task or problem to a selected audience (e.g. act out the stories conveyed in a series of related distance-time graphs). 




CSF 2 - Mathematics – Level 6
Learning Outcomes & Indicators 
At Level 6 the student is able to: 

Space 

Shape and space 

	6.1 
MASPS601  
	  
	Use appropriate geometric tools and knowledge of properties to construct parallels, perpendiculars, angles, and simple polygons. 

This is evident when the student is able to: 
· accurately construct parallel lines, and angles of 90o, 60o, 45o, 30o 

· accurately construct triangles, quadrilaterals and circles given all necessary dimensions. 




	6.2 
MASPS602  
	  
	Describe and compare common representations of three-dimensional shapes. 

This is evident when the student is able to: 
· represent three-dimensional shapes using perspective and isometric drawings and identify similarities and differences in these representations. 




	6.3 
MASPS603  
	  
	Construct and analyse properties of selected polyhedra. 

This is evident when the student is able to: 
· construct a given Platonic solid from its net 

· recognise and produce nets of selected polyhedra 

· verify Euler’s formula for polyhedra 

· investigate the construction and use of polyhedra in packaging, containers and industrial design. 




	6.4 
MASPS604  
	  
	Investigate what properties of two-dimensional shapes are changed by enlargement/reduction, or what properties are not changed. 

This is evident when the student is able to: 
· draw an accurate scale diagram to find unknown lengths 

· enlarge or reduce a two-dimensional figure, such as a regular hexagon, and investigate what properties are changed by the enlargement or reduction, and what properties are unchanged. 




	6.5 
MASPS605  
	  
	Use congruence and similarity conditions for triangles to solve mathematical and practical problems. 

This is evident when the student is able to: 
· use congruence conditions to find unknown lengths of sides and sizes of angles of triangles 

· apply angle and side properties of similar triangles to solve numerical problems. 




	6.6 
MASPS606  
	  
	Establish and use the relationship between the number of sides and the sum of the interior angles of polygons, including regular polygons. 

This is evident when the student is able to: 
· find the centres and axes of symmetry of regular polygons and use these to determine relationships 

· apply side and angle properties of plane figures, including the rhombus, isosceles triangle, and regular hexagon, to solve problems 

· design and explore the three regular tessellations and some of the 8 semi-regular tessellations involving regular polygons 

· justify why there are only 3 regular tessellations using angle properties of regular polygons. 




	6.7 
MASPS607  
	  
	Identify and use geometric terms and features relating to circles, such as diameter, radius, chord, tangent, arc, sector, segment. 

This is evident when the student is able to: 
· use the priority that a tangent to a circle is perpendicular to the radius which meets it on the circumference of the circle to solve problems 

· use properties relating to angles in semicircles and in same segments to solve problems. 




Location 

	6.1 
MASPL601  
	  
	Visualise, sketch and describe paths of points that move subject to definite constraints. 

This is evident when the student is able to: 
· visualise, sketch and describe paths generated by the translation and rotations of points (e.g. a point on the tyre of a moving bicycle) 

· visualise, sketch and describe areas generated by rotations of lines 

· visualise, sketch and describe solids generated by the rotations of lines, curves and regions 

· interpret and use spatial terms such as ‘equidistant’ and ‘bisect’ when drawing and describing paths and regions 

· describe the effect of constraints on the movement of objects (e.g. the region over which a goat tethered near an obstacle can graze) 

· describe the movement of objects subject to constraints (e.g. moving a sofa through a door). 




	6.2 
MASPL602  
	  
	Investigate and describe the locus, that is, the path of an object moving in two-dimensional and three-dimensional space. 

This is evident when the student is able to: 
· describe paths traced out by the flight of balls 

· describe paths of points that move a fixed distance from a given point 

· describe paths of points that move a fixed distance from a given line or from a given circle 

· investigate pathways on a map, including paths which satisfy known constraints. 




	6.3 
MASPL603  
	  
	Specify directions using lengths, compass directions and bearings. 

This is evident when the student is able to: 
· specify directions and distances for an orienteering course 

· interpret and make precise descriptions of directions relative to weather conditions such as wind direction, or a flight path 

· use specifications of a path to calculate shortest distance between two points on a coordinate plane. 




Number 

Numbers, counting and numeration 

	6.1 
MANUN601  
	  
	Move freely between the fraction, percentage and decimal forms of rational numbers. 

This is evident when the student is able to: 
· correctly interpret statements of percentage change (e.g. a 200% increase) 

· understand that common fractions can be expressed as terminating or recurring decimals, and vice versa 

· interpret fractions associated with a ratio (e.g. if the cement, sand, gravel ratio in concrete is 1:4:5, then 10% of the mixture is cement [image: image102.png]


of the mixture is sand) 

· convert between equivalent forms of rational numbers (e.g. [image: image103.png]


= 0.4 = 44.4%). 




	6.2 
MANUN602  
	  
	Represent irrational square roots appropriately. 

This is evident when the student is able to: 
· use rational approximations and surd form for square roots of positive real numbers 

· distinguish irrational square roots as non-recurring, non-terminating decimals. 




	6.3 
MANUN603  
	  
	Interpret and use numbers written with integer powers. 

This is evident when the student is able to: 
· interpret and represent numbers in scientific notation and index form, including negative powers 

· interpret E-notation as used by calculators and understand the effect of truncating or rounding on calculator displays and numerical results produced by technology. [image: image104.png]






Mental computation and estimation 

	6.1 
MANUM601  
	  
	Use automatic recall of decimal and percentage equivalents of common fractions and properties of numbers to mentally compute percentages of quantities. 

This is evident when the student is able to: 
· recall automatically common fraction equivalents of simple terminating and recurring decimals (e.g. 0.375 = [image: image105.png]


, [image: image106.png]


= 0.3) 

· use fraction equivalents, the distributive property and decomposition of numbers to mentally calculate percentages of quantities (e.g. 33[image: image107.png]


% is [image: image108.png]


of, 10% is [image: image109.png]


of, 15% is 10% and half of 10%, 9% is 10% less 1%). 




	6.2 
MANUM602  
	  
	Use place-value and index notation to mentally compute powers of multiples of 10, roots and multiples of 100 and check the results of calculator computations. 

This is evident when the student is able to: 
· use place-value and factors to mentally compute powers and roots (e.g. 302 = 9 × 100, [image: image110.png]160 - fi6x107) -



4 × 10) 

· use scientific notation to check the order of magnitude of the results of computations with large and small numbers 

· check answers to calculations using knowledge of the effect of multipliers and divisors between zero and one. 




Computation and applying number 

	6.1 
MANUC601  
	  
	Use appropriate methods of computation to carry out the four operations on, and evaluate powers and roots of, common and decimal fractions and numbers expressed in index and surd notation. 

This is evident when the student is able to: 
· add, subtract, multiply and divide common and decimal fractions, rounding where appropriate and expressing answers to a given number of decimal places or significant figures 

· evaluate integer powers and find products, quotients and square roots of numbers expressed as integer powers using index laws where appropriate 

· multiply and divide numbers expressed in scientific form 

· add, subtract and multiply simple expressions involving surds. 




	6.2 
MANUC602  
	  
	Solve problems involving rates, ratios and percentages. 


This is evident when the student is able to: 
· use known rates and ratios between two quantities to calculate one quantity given the other 

· determine rates and ratios from given values of directly related quantities 

· increase or decrease a quantity in a given ratio 

· divide a quantity into two parts using a given ratio 

· use ratios, rates or percentages to compare two situations (e.g. concentration to compare two solutions) 

· convert from one rate to another to compare and order (e.g. metre per second to kilometre per hour and vice versa). 




	6.3 
MANUC603  
	  
	Solve problems involving direct or partial variation. 

This is evident when the student is able to: 
· identify situations in which direct variation between variables exists or does not exist 

· solve problems involving direct variation using proportion or rates and partial variation (direct variation plus fixed quantity). 




	6.4 
MANUC604  
	  
	Choose and use appropriate technology to assist with the computations necessary to solve numerical problems at this level. 

This is evident when the student is able to: 
· use scientific calculators for calculations involving scientific notation, powers, reciprocals and roots and the use of memory and bracket facilities, recognising that different calculators may function differently 

· select an appropriate technology for a particular mathematical application. [image: image112.png]






Measurement 

Measuring and estimating 

	6.1 
MAMEM601  
	  
	Choose units, measurements and levels of accuracy appropriate to a measurement situation. 

This is evident when the student is able to: 
· select appropriate units to apply a particular formula (e.g. the distance of the horizon given the height above sea level) 

· make the decisions required to solve practical problems involving measurement (e.g. calculating speed in a traffic situation or determining the level of pollution in the local environment) 

· specify densities and concentrations of different substances (e.g. density of oil or salinity of water) 

· discuss methods of measuring to achieve a high level of accuracy. 




	6.2 
MAMEM602  
	  
	Use estimates where appropriate and judge the reasonableness of these estimates. 

This is evident when the student is able to: 
· decide between estimation and accurate measurement in practical tasks where some quantities may not be able to be measured directly 

· decide whether an under- or over-estimate is more appropriate 

· explain methods of estimating long time periods (e.g. growth rings, carbon dating). 




Time 

	6.1 
MAMET601  
	  
	Calculate time intervals and plan daily schedules to meet special requirements. 

This is evident when the student is able to: 
· calculate time intervals when working with daylight saving, Australian and world time zones (e.g. flight times from an international timetable) 

· plan daily and travel schedules, including the sequence of preliminary events required to meet a deadline (e.g. preparing a meal, travel arrangements for a meeting, completing an assignment). 




Using relationships 

	6.1 
MAMEU601  
	  
	Calculate using rates and interpret graphs involving rates. 


This is evident when the student is able to: 
· calculate wages from time sheets with normal and overtime pay rates 

· use and interpret graphs of time against distance, displacement or speed (including using a graphics calculator or graphing package) 

· carry out rate calculations involving mass, volume and density, and mass, volume and concentration. 




	6.2 
MAMEU602  
	  
	Use length, area and volume relationships involving triangles, quadrilaterals, circles, prisms and pyramids. 

This is evident when the student is able to: 
· relate and convert length, area and volume units (e.g. hectares to square kilometres, m3 to cm3) 

· use appropriate formulas and measurements to calculate areas of triangles, squares, rectangles, parallelograms, trapeziums and circles and shapes composed of these, and surface area and volume of prisms, including cylinders 

· follow and describe proofs of the area formulas for triangles, trapeziums and parallelograms 

· relate the volume of prisms to that of the analogous pyramids (including cones and slant prisms and pyramids) 

· investigate relationships between surface area and volumes of related solids (e.g. cubes of different side lengths). 




	6.3 
MAMEU603  
	  
	Use similarity relationships and scale factors in and between figures. 


This is evident when the student is able to: 
· produce scale drawings of shapes, figures and designs 

· use similarity ideas to find heights and distances including those that are inaccessible. 




	6.4 
MAMEU604  
	  
	Use trigonometry and Pythagoras’ theorem. 

This is evident when the student is able to: 
· find side lengths and angles of right-angled triangles using trigonometry or Pythagoras’ theorem 

· outline and describe a proof of Pythagoras’ theorem 

· use a calculator to solve problems involving trigonometry. 




Chance and data 

Chance 

	6.1 
MACDC601  
	  
	Estimate probabilities and proportions using published data, experiments and simulations. 

This is evident when the student is able to: 
· use published data on long-run frequencies to estimate probabilities (e.g. meteorological data, risk data) 

· plan and execute experiments to estimate probabilities and proportions from long-run relative frequencies 

· use the random number generation features of a calculator or a computer package to simulate a simple situation. [image: image115.png]






	6.2 
MACDC602  
	  
	Analyse situations involving mutually exclusive, complementary and compound events and assign probabilities to those events. 

This is evident when the student is able to: 
· determine probabilities in situations involving mutually exclusive events and complementary events 

· interpret ‘and’, ‘or’ and ‘not’ when used in the description of events 

· assign probabilities to compound events by the use of a variety of representations of sample spaces (e.g. tree diagrams, Venn diagrams or Karnaugh maps, two-way tables and organised lists). 




	6.3 
MACDC603  
	  
	Assign and use odds and subjective probability. 

This is evident when the student is able to: 
· assign and interpret probabilities given as odds (e.g. 2 to 1 against) 

· identify instances of subjective probability (e.g. odds as assigned by a bookmaker to one-off events) 

· assign and justify subjective estimates of probabilities in familiar situations. 




Posing questions and collecting data 

	6.1 
MACDP601  
	  
	Design, trial and refine experiments, surveys and simulations. 

This is evident when the student is able to: 
· design simple questionnaires and undertake trials to assess whether the questions serve the purpose 

· plan an experiment or survey and collect data to enable the comparison of two groups on the same variable 

· plan and carry out simple simulations instead of actual surveys (e.g. use a random device to simulate the number of girls in families of 4 children rather than using a survey of a large number of such families) 

· clearly distinguish between a sample and the population from which it is drawn 

· appreciate the importance of randomisation to obtain a fair sample. 




	6.2 
MACDP602  
	  
	Collect and record bivariate and time series data. 

This is evident when the student is able to: 
· collect and receive bivariate data (e.g. height and armspan for each child in the class) 

· collect and receive time series data (e.g. maximum daily temperatures). 




	6.3 
MACDP603  
	  
	Identify variables and use these to set up fields in simple databases. 


This is evident when the student is able to: 
· identify variables that help answer questions 

· set up fields for developing a simple database based on previously defined variables. [image: image117.png]






Summarising and presenting data 

	6.1 
MACDS601  
	  
	Organise and group raw data, using equal interval widths for continuous data sets. 

This is evident when the student is able to: 
· organise raw data to examine it for errors and inconsistencies 

· plan class intervals for continuous data using an appropriate number of intervals for the purpose 

· experiment with different class intervals for histograms of the same data set 

· plan and use a spreadsheet or database to organise raw data. [image: image118.png]






	6.2 
MACDS602  
	  
	Construct graphical displays for grouped univariate data and compare two sets of data.
[image: image119.png]=
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This is evident when the student is able to: 
· construct a boxplot (box-and-whisker plot) using the median, quartiles and lowest and highest values 

· display two sets of univariate data using double column bar graphs, back-to-back stemplots and comparative boxplots (e.g. to compare the results of boys and girls on some task) 

· use technology (e.g. statistical packages or graphics calculators) to provide graphical displays of data. [image: image120.png]






	6.3 
MACDS603  
	  
	Calculate measures of central location and spread and identify outliers. 

This is evident when the student is able to: 
· use technology (e.g. spreadsheets, graphics calculators or statistical software) to provide summary statistics, including measures of spread, from data [image: image121.png]



· use fractions and percentages to describe variability (e.g. 90% of the results lie between …) 

· identify outliers in a data set 

· calculate the interquartile range as a measure of spread. 




	6.4 
MACDS604  
	  
	Construct graphical displays for bivariate data and time series data. 

This is evident when the student is able to: 
· represent bivariate data in a scatterplot and find a line of good fit by eye when relevant 

· represent time series data using simple line graphs 

· use graphics calculators or computer software to produce a scatterplot or a time series plot. [image: image122.png]






Interpreting data 

	6.1 
MACDI601  
	  
	Interpret and evaluate information collected from published data or extracted from prepared databases. 

This is evident when the student is able to: 
· explain orally or in writing the meaning of summary statistics, tables and graphs as found in newspapers, magazines, pamphlets or textbooks 

· interpret possible causes of outliers in data sets 

· interpret data from prepared databases, including those requiring the logical connectors ‘and’, ‘or’ and ‘not’. [image: image123.png]






	6.2 
MACDI602  
	  
	Evaluate procedures used in data collection. 


This is evident when the student is able to: 
· explain how the design of questions may influence a respondent’s answer 

· evaluate the results from a trial questionnaire to refine the questions to be asked when the real sample is taken. 




	6.3 
MACDI603  
	  
	Make comparisons between two sets of data. 


This is evident when the student is able to: 
· report on similarities and differences between two data sets. 




	6.4 
MACDI604  
	  
	Informally interpret relationships in bivariate data. 

This is evident when the student is able to: 
· make informal statements about the association between bivariate variables suggested by a scatter plot 

· make predictions from a line of good fit. 




Algebra 

Expressing generality 

	6.1 
MAALE601  
	  
	Use methods of algebraic manipulation to rearrange and simplify mathematical expressions and change the subject of a formula. 

This is evident when the student is able to: 
· rearrange mathematical expressions using elementary operations and their inverses, and the distributive and exponent laws, e.g. rearranging the formula for the area of a circle A = [image: image126.png]


r2 to make the radius r, where r >0, the subject: [image: image127.png]



· make any of the variables involved in the equation v2 = u2 + 2as the subject of the equation 

· simplify mathematical expressions using elementary operations and their inverses, and the distributive and exponent laws, e.g. [image: image128.png]






	6.2 
MAALE602  
	  
	Use algebraic manipulation to demonstrate the equivalence (identity) or difference between various mathematical expressions over a specified domain. 

This is evident when the student is able to: 
· use methods and properties of algebraic manipulation such as operations and their inverses, factorisation, the distributive and exponent laws to demonstrate the equivalence (identity) or difference of expressions (e.g. (a + b)2 [image: image129.png]


a2 + b2 in general, however (a + b)2 = a2 + 2ab + b2 for all real values of a and b). [image: image130.png]@+bR=at+2beb ateb
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· use spreadsheets, scientific or graphics calculators or computer algebra systems to illustrate the equivalence of algebraic expressions for arbitrary real number values of the variables involved, e.g. a2 – b2 = (a + b)(a – b) and 2x2y = 2x +y [image: image131.png]






	6.3 
MAALE603  
	  
	Construct and interpret rules for linear, quadratic, reciprocal and exponential relationships. 


This is evident when the student is able to: 
· develop algebraic rules for these relationships using constants and variables 

· use flow diagrams, tables of values (ordered pairs) and Cartesian graphs obtained from these rules to represent these relationships. 




	6.4 
MAALE604  
	  
	Use mathematical expressions to construct a convincing argument to justify conjectures and assertions. 


This is evident when the student is able to: 
· represent a simple proposition or relationship in written and equivalent symbolic form and verify the truth of this proposition or relationship (e.g. represent the proposition ‘the sum of three consecutive natural numbers is three times the middle one’ as the expression ‘n + (n+1) + (n+2) = 3(n+1)’ and show that this is an algebraic equivalence (identity) for all natural numbers) 

· use underlying pattern or structure to justify conjectures and assertions (e.g. the assertion that ‘the nth term of the sequence, 1, 3, 7, 13, 21, … where successive differences increase by 2, will be generated by the rule t(n) = n2 - n + 1’ can be justified by an inspection of first and second differences between terms, or by comparing the sequences of values for n2 and n). 




Equations and inequalities 

	6.1 
MAALI601  
	  
	Develop linear and quadratic equations and inequalities from information provided in a given context. 


This is evident when the student is able to: 
· translate linear and quadratic equations and inequalities embodied in stories and word problems into algebraic form and vice versa 

· express restrictions on variables embodied in stories and word problems in algebraic form (e.g. the conditions ‘the perimeter of a rectangle is less than 24 units’ and ‘the area of the same rectangle is less than 144 square units’). 




	6.2 
MAALI602  
	  
	Use algebraic and graphical techniques to find, verify and interpret in context the solutions for linear and quadratic equations and inequalities. 

This is evident when the student is able to: 
· solve analytically, and graphically represent and interpret the solution of, linear equations and inequalities in one variable 

· solve analytically (by factorisation, or use of the quadratic formula) and graphically represent and interpret the solution(s) of, quadratic equations which have real roots 

· solve equations in one variable which have been developed from a combination of invertible operations by backtracking, e.g. [image: image135.png]



· solve analytically, and graphically represent and interpret the solution(s) of, simultaneous linear and quadratic equations, where such solutions exist. 




	6.3 
MAALI603  
	  
	Find rational approximations to solutions of quadratic and other equations, including the use of iteration to improve on an initial estimate. 

This is evident when the student is able to: 
· find an initial estimate to a solution of a given equation and obtain a sequence of increasingly more accurate estimates (e.g. by repeatedly using the midpoint of an interval which is known to contain the solution) 

· use Cartesian graphs to identify the approximate location of possible real-number solutions for equations which are not readily amenable to solution by algebraic techniques (e.g. the coordinates of the points of intersection of the curves y = x2 + 1 and y = [image: image136.png]


). 




Function 

	6.1 
MAALF601  
	  
	Plot and sketch graphs of linear, quadratic and exponential functions and other simple functions. 

This is evident when the student is able to: 
· use rules of functions to generate number pairs and select appropriate scales to produce graphs showing the relationship of the variables involved 

· sketch graphs to indicate the behaviour of one variable with respect to another, including informal consideration of domain as a result of known restrictions on the independent variable (e.g. the formula for the number of diagonals in a regular polygon of n sides, d(n) = [image: image137.png]


n (n – 3) has as domain the set of integers with n [image: image138.png]


3, since an equilateral triangle is the regular polygon with the least number of sides). 




	6.2 
MAALF602  
	  
	Interpret graphs of linear, quadratic, exponential functions and other simple functions. 


This is evident when the student is able to: 
· recognise and explain the role of the constants a, b, and c in the relationships y = ax + c, y = a(x + b)2 + c, y = cax and their graphs 

· interpret features of graphs such as intervals in the domain and range, location of points and slopes (positive and negative) of graphs 

· make judgments associated with the interpolation and extrapolation of graphs. 




	6.3 
MAALF603  
	  
	Develop variation relationships between data involving two variables. 

This is evident when the student is able to: 
· recognise and explain the connection between the terms ‘direct variation’, ‘partial variation’, ‘constant rate of change’ and ‘linear relationship’ 

· informally describe how two quantities in a simple formula vary from each other 

· draw lines of good fit by eye for data points relating two variables. 




	6.4 
MAALF604  
	  
	Use linear, quadratic and exponential functions to model data in a variety of contexts. 


This is evident when the student is able to: 
· distinguish between linear, quadratic and exponential forms, such as 2 + n, 2n, n2, 2n, where n is a real number, by comparing graphs over a suitable domain 

· use difference and ratio patterns in tables of data to decide whether a function could be linear, quadratic or exponential or none of these 

· find the rule for a functional relationship corresponding to certain recursive rules (e.g. those involving constant difference, constant ratio and constant percentage increase situations) 

· use information obtained from the description of a context to obtain the values of key constants used to define the rule for an appropriate linear, quadratic or exponential model. 




Reasoning and strategies 

Mathematical reasoning 

	6.1 
MARSR601  
	  
	Formulate and test conjectures and generalisations. 

This is evident when the student is able to: 
· identify key features of mathematical situations (e.g. relating the recurring cycle of a decimal fraction to the denominator of its common form), and make and test conjectures and generalisations, in both natural language and symbolic form, based on these features 

· test proposed definitions or descriptions of mathematical concepts by searching for counter-examples (e.g. test the (false) statement, ‘Polygons with four equal sides are squares’). 




	6.2 
MARSR602  
	  
	Interpret and make judgments about the quality of the reasoning in a mathematical argument expressed verbally or in symbolic form. 

This is evident when the student is able to: 
· follow and verify a chain of reasoning from a general law to a particular instance or from ideas accepted as being true to logical conclusion(s) 

· develop a convincing mathematical argument based on several pieces of related information. 




	6.3 
MARSR603  
	  
	Make judgments about the accuracy and suitability of the results obtained by using a mathematical model. 


This is evident when the student is able to: 
· test the results obtained in modelling contexts against reality (e.g. the bounce height of a table tennis ball is in linear proportion to its drop height) and comment on the appropriateness of methods used to construct a model 

· recognise situations in which standard techniques and models are applicable (e.g. applying Pythagoras’ theorem when measuring the foundations for a house), and identify the assumptions involved in using these standard techniques and models (e.g. when using a function for the time of a journey based on distance travelled divided by average speed). 




Strategies for investigation 

	6.1 
MARSS601  
	  
	Choose and use a range of strategies for inquiry when responding to tasks and problems. 


This is evident when the student is able to: 
· make judgments about which strategies to apply in a particular situation 

· partition a task or problem into cases and solve each case separately, identify and solve a series of special cases, and generalise from these cases 

· solve a series of simpler versions of a problem and look for patterns that may help with the original problem and extend the solutions obtained for particular problems by asking ‘What if...?’ questions leading to more general results 

· coordinate a set of constraints when finding solutions to problems 

· create algebraic and other symbolic representations of situations as an aid in solving problems. 




	6.2 
MARSS602  
	  
	Communicate own responses to tasks and problems appropriate for this level to others. 

This is evident when the student is able to: 
· present and explain the processes, outcomes and results of own response(s) to a task or problem to others. 




CSF 2 - Mathematics – Level 6 extension
Learning Outcomes & Indicators 
At Level 6 extension the student is able to: 

Space 

Extension

Shape and space 

	6.8 ext. 
MASPS608  
	  
	Use knowledge of geometric properties to construct accurate representations in two and three dimensions. 

This is evident when the student is able to: 
· construct accurate representations of polygons using a pair of compasses and ruler or computer drawing package [image: image143.png]



· apply properties of chords, tangents and angles in circles to construction problems 

· design and explore regular and semi-regular tessellations involving regular polygons, justifying why (e.g. there are 8 semi-regular tessellations) 

· use a variety of methods to construct a tangent from a point to a circle 

· use a computer drawing package to illustrate geometrical properties (e.g. to illustrate that angles in the same segment are equal). [image: image144.png]






	6.9 ext. 
MASPS609  
	  
	Choose and apply appropriate scales for making scale drawings of two and three dimensional shapes. 

This is evident when the student is able to: 
· find and apply the scale factor or similarity factor that relates two similar figures or objects 

· show that the ratio of corresponding sides is preserved in similar figures or objects 

· explain the effect that a scale factor has on area and volume of an enlarged or reduced figure or object. 




	6.10 ext. 
MASPS610  
	  
	Use knowledge of geometrical properties to develop a logical series of steps to justify a geometric theorem. 

This is evident when the student is able to: 
· set out simple proofs involving triangles and parallelograms using knowledge of geometric theorems 

· prove that the angle at the centre of a circle is twice the angle at the circumference 

· set out simple proofs involving angles in circles 

· justify why there are only 5 Platonic solids. 




Location 

	6.4 ext. 
MASPL604  
	  
	Construct and investigate the locus (path) of an object moving according to a rule expressed in conventional mathematical language. 

This is evident when the student is able to: 
· use drawing tools, including computer packages, to generate paths defined by constraints (e.g. the sum of the distances from two fixed points is constant) [image: image145.png]



· discuss generalisations arising from these constructions (e.g. the behaviour of a family of related paths). 




	6.5 ext. 
MASPL605  
	  
	Interpret and use coordinates and graphs in describing a locus (path). 

This is evident when the student is able to: 
· draw accurate graphs of a range of standard loci, such as parabolic arcs 

· use a computer geometry package to construct loci [image: image146.png]



· analyse effects of changing constraints on a locus. 




	6.6 ext. 
MASPL606  
	  
	Investigate pathways which satisfy known constraints. 

This is evident when the student is able to: 
· investigate Eulerian and Hamiltonian paths and circuits 

· specify great circles which give the shortest distance between two points on the Earth’s surface 

· compare distances along latitude lines and great circles 

· compare distances from a point on the Greenwich meridian to a point on the International date line at various latitudes. 




Number 

Extension

Numbers, counting and numeration 

	6.4 ext. 
MANUN604  
	  
	Work with the real number system as the union of rational numbers and irrational numbers. 

This is evident when the student is able to: 
· represent rational numbers as terminating or recurring decimals and vice versa 

· substitute appropriate rational approximations for irrational numbers. 




	6.5 ext. 
MANUN605  
	  
	Interpret and represent numbers using fractional powers and surd notation. 

This is evident when the student is able to: 
· interpret and use numbers written with positive and negative fractional powers [image: image147.png]



· simplify surd notation [image: image148.png](e.g. 12 =243).







Mental computation and estimation 

	6.3 ext. 
MANUM603  
	  
	Decrease own dependence on the use of calculators and increase ability to check the results of calculations by automatic recall of a range of number facts and approximations. 

This is evident when the student is able to: 
· recall automatically and use approximations to some key powers and roots (e.g. 210 [image: image149.png]


1000, hence [image: image150.png]f1000=2°

32)




· recall automatically and use some key trigonometric relations (e.g. sin 0o = 0, –1 [image: image151.png]


sin [image: image152.png]




 INCLUDEPICTURE "http://www.bos.vic.edu.au/csf/csfcd/maimages/nu6e0302c.gif" \* MERGEFORMATINET [image: image153.png]


1, tan 45o = 1, so tan 40o will be about 1, but a little less) 

· use automatic recall and related strategies appropriately to supplement the use of calculators (e.g. 400 × 0.25, add 10% by multiplying by 1.1). [image: image154.png]






Computation and applying number 

	6.5 ext. 
MANUC605  
	  
	Choose appropriate levels of accuracy and computational methods to carry out calculations required to solve problems involving real numbers. 

This is evident when the student is able to: 
· determine a level of accuracy for the result of a computation which is appropriate to the context of the computation 

· undertake computational tasks involving iterative processes, including evaluating a result at several stages 

· carry out simple calculations and simplifications involving surds (pure surd denominators only) 

· plan efficient computation procedures such as using memories to minimise errors due to truncation and rounding. [image: image155.png]






	6.6 ext. 
MANUC606  
	  
	Use knowledge of direct and inverse variation to solve problems. 

This is evident when the student is able to: 
· identify situations where inverse proportion between variables exists and does not exist 

· set up statements of equality between ratios to solve problems involving direct and inverse variation. 




Measurement 

Extension

Measuring and estimating 

	6.3 ext. 
MAMEM603  
	  
	Measure, estimate and develop approximations for areas and volumes of irregular and complex shapes. 

This is evident when the student is able to: 
· decompose irregular and complex shapes and solids into shapes and solids for which known formulas apply and hence find the area or volume either by estimating or accurate measurement. 




	6.4 ext. 
MAMEM604  
	  
	Choose and use standard mks units, including derived units. 

This is evident when the student is able to: 
· relate standard and common mks units (e.g. m/s and km/h) 

· explain the choice of derived units referring to the attributes they measure and their relationship to fundamental quantities (e.g. concentration, acceleration, momentum) 

· explain the need for and choice of particular units of measurements (e.g. microns for fibres, light years for distances in space) and use these to find related measurements. 




	6.5 ext. 
MAMEM605  
	  
	Identify imprecision in measurements and estimate uncertainty in measures judging their acceptability for use. 

This is evident when the student is able to: 
· identify the error range intrinsic in the statement of a quantity (e.g. 5.3 cm means between 5.25 cm and 5.35 cm) 

· identify and estimate the error effect from extrinsic sources (e.g. using a calculator, timing a race with a stop watch) 

· explain the compounding effect of the above errors on calculations based on them and make judgments on the acceptability of the result. 




Time 

	6.2 ext. 
MAMET602  
	  
	Use appropriate units for short and long time intervals. 

This is evident when the student is able to: 
· use and interpret units of time necessary to specify extremely short and extremely long time intervals (e.g. nanoseconds, chemical and atomic reaction times, geological time). 




Using relationships 

	6.5 ext. 
MAMEU605  
	  
	Use mensuration formulas directly and indirectly for lengths, angles, areas, surface areas and volumes of shapes and solids. 

This is evident when the student is able to: 
· use formulas for surface area and volume of spheres 

· use known mensuration formulas, both directly and indirectly and in combination (e.g. making a cube and a cylinder to each hold 500 mL, design objects to meet specifications) 

· find lengths and angles in situations that can be reduced to right triangles (e.g. in polygons). 




	6.6 ext. 
MAMEU606  
	  
	Investigate similarity relationships in and between shapes and solids. 

This is evident when the student is able to: 
· scale linear dimensions and know the effect on areas and volumes (e.g. 100 cm = 1 m, 1002 cm2 = 1 m2, 1003 cm3 = 1 m3, why a sugar lump dissolves more slowly than the same volume of sugar granules). 




Chance and data 

Extension

Chance 

	6.4 ext. 
MACDC604  
	  
	Compare results of simulations using a variety of random number generators with known probability models. 

This is evident when the student is able to: 
· compare results of a simulation with a known probability model 

· use a variety of random number generators to run simulations (e.g. dice, random number tables, software packages). [image: image156.png]






	6.5 ext. 
MACDC605  
	  
	Identify dependent and independent events, and calculate and interpret conditional probabilities. 

This is evident when the student is able to: 
· calculate probabilities of dependent and independent events 

· assign conditional probabilities based on data in two-way tables 

· interpret conditional probabilities arising in social contexts (e.g. false negatives in screening tests). 




	6.6 ext. 
MACDC606  
	  
	Identify and explain sources and effects of chance variation. 

This is evident when the student is able to: 
· identify possible causes of chance variation such as measurement error, sampling error, changes over time 

· explain the likely effect of chance variation in a given context. 




Posing questions and collecting data 

	6.4 ext. 
MACDP604  
	  
	Plan and conduct experiments, simulations and surveys. 

This is evident when the student is able to: 
· adapt a simple model to simulate a situation (e.g. use calculator- or computer-generated random numbers to simulate a card collection of team player photos from cereal boxes) [image: image157.png]



· plan, conduct and revise a survey to obtain a random sample for a given population 

· design and conduct simple experiments to compare different treatments. 




	6.5 ext. 
MACDP605  
	  
	Use a variety of sampling methods with some consideration of sample size. 

This is evident when the student is able to: 
· examine, trial and compare different sampling methods (e.g. random, convenience, stratified) 

· relate sample size to the intended purpose and consider questions of sample size. 




Summarising and presenting data 

	6.5 ext. 
MACDS605  
	  
	Organise univariate and bivariate data systematically. 

This is evident when the student is able to: 
· distinguish between histogram (area represents relative frequency) and column graph 

· organise data in nested and layered tables to represent data involving more than two variables (e.g. data on level of education, whether employed/unemployed, whether male/female). 




	6.6 ext. 
MACDS606  
	  
	Display and summarise univariate data to show location and variability and to provide comparisons when relevant. 

This is evident when the student is able to: 
· display several sets of univariate data using comparative boxplots 

· calculate weighted means and use when relevant 

· use a scientific or graphics calculator or computer software to calculate standard deviation and interpret its meaning [image: image158.png]



· relate means and standard deviations of univariate data to graphic representations of this data 

· construct a cumulative frequency curve and use it to obtain the median and percentiles 

· use a scientific or graphics calculator or computer software to investigate the effect of outliers on summary statistics by varying elements of data sets. [image: image159.png]






	6.7 ext. 
MACDS607  
	  
	Display and summarise bivariate data to indicate association. 

This is evident when the student is able to: 
· use informal methods to draw lines of good fit (e.g. have the line pass through the median or mean of each variable) and make predictions from their equations 

· use a spreadsheet, graphics calculators or computer software to produce a scatterplot and line of best fit for bivariate data. [image: image160.png]






Interpreting data 

	6.5 ext. 
MACDI605  
	  
	Critically examine the uses made of assembled information and suggest appropriate further action. 

This is evident when the student is able to: 
· comment on the assumptions made in data collection and sources of error and bias 

· discuss the use and misuse of a variety of visual representations in published articles and pamphlets 

· critically review surveys, polls and reports, including other writers’ interpretations of data displays 

· demonstrate how data can be selectively manipulated to different ends 

· identify implications and possible actions consistent with the results of a statistical investigation. 




	6.6 ext. 
MACDI606  
	  
	Interpret detailed information contained in tables and graphs. 

This is evident when the student is able to: 
· interpret information contained in nested tables 

· compare the location and variability of several sets of univariate data using comparative boxplots. 




	6.7 ext. 
MACDI607  
	  
	Use graphical displays for interpretation of association in bivariate data sets and trends in time series data sets. 

This is evident when the student is able to: 
· interpret scatter plots to describe association (positive, none or negative) noting outliers or clusters of points that appear to be against the trend 

· explain clearly the difference between association and cause-and-effect 

· develop informal inferences from time series data and predictions from trend lines. 




Algebra 

Extension

Expressing generality 

	6.5 ext. 
MAALE605  
	  
	Identify and use a range of methods of algebraic manipulation to rearrange and simplify mathematical expressions involving several variables or constants. 

This is evident when the student is able to: 
· rearrange mathematical expressions using general algebraic techniques and properties, for example, if a(x + b)2 + c = 0 then [image: image161.png]c=bt




when a [image: image162.png]


0 and –c/a [image: image163.png]


0 

· simplify various mathematical expressions using general algebraic techniques and properties 

· rearrange a quadratic expression given in factorised, expanded or completed square form into each of the other forms (in factorised form over the real number field where possible). 




	6.6 ext. 
MAALE606  
	  
	Use algebraic manipulation to demonstrate the equivalence (identity) or difference between more complex mathematical expressions, such as those involving reciprocal or square root term. 

This is evident when the student is able to: 
· show the equivalence (identity) of algebraic expressions involving linear and quadratic terms, their products and reciprocals, e.g. for all non-zero real values of x and y: [image: image164.png]



· select appropriate particular values for variables in algebraic expressions which provide counter-examples to various propositions, e.g. if x, y are non-negative real numbers, then in general, [image: image165.png](x+3) 2 x4y



but no counter examples can be found for [image: image166.png]o=y




· use technology to explore and develop instances of, or counter-examples for, algebraic relationships, e.g. if x and y are positive real numbers, log(xy) = log(x) + log(y), but in general log (x+y) [image: image167.png]


log(x) + log(y). [image: image168.png]






	6.7 ext. 
MAALE607  
	  
	Construct and interpret rules for relationships involving both familiar and more complex algebraic expressions. 

This is evident when the student is able to: 
· use a repertoire of linear, quadratic, reciprocal and exponential algebraic expressions to represent and explain general properties of numbers and relationships between variables 

· construct and interpret rules for reciprocal, exponential, simple circular (trigonometric) functions and logarithmic relationships using flow diagrams, tables of values (ordered pairs) and Cartesian graphs. 




	6.8 ext. 
MAALE608  
	  
	Select and use linear, quadratic, reciprocal, exponential and other algebraic expressions to prove mathematical propositions. 


This is evident when the student is able to: 
· select and use linear, quadratic, reciprocal, exponential and other algebraic expressions to represent a more complex proposition or collection of propositions 

· use proof to establish universal propositions, such as a formula for generating Pythagorean triples or the proposition, ‘if n2 is even, then n is even’, where n is a natural number. 




Equations and inequalities 

	6.4 ext. 
MAALI604  
	  
	Formulate equations and inequalities with any associated restrictions on the variables used, from ‘word problems’ and representations in words or graphs of actual and invented situations, and interpret corresponding solutions, or solution sets, with respect to the context of formulation. 

This is evident when the student is able to: 
· formulate equations in one or two variables with linear, quadratic, reciprocal and exponential expressions from worded descriptions 

· formulate inequalities (linear, quadratic, reciprocal and exponential) to represent constraints (e.g. for what real values of x is 2x2 + 5x – 7 negative, or for what set of ordered pairs (x, y) is x + 2y less than 10 where x is positive and y is greater than 1) 

· use substitution to verify whether or not given values satisfy given equations or inequalities 

· relate solution(s) to a context being modelled or a graphical representation of equations or inequalities. 




	6.5 ext. 
MAALI605  
	  
	Use techniques of algebraic manipulation and estimation (including iterations to improve estimates) together with Cartesian graphs to find and verify solutions for equations, inequalities, and simultaneous pairs of equations and inequalities involving linear, quadratic, reciprocal and exponential expressions. 

This is evident when the student is able to: 
· use graphical and, where practical, guess, check and improve methods to find approximate real solutions to equations and systems of equations and graphical methods to solve simple sets of inequalities 

· choose a level of accuracy for a solution suited to the context and refine approximate solutions using technology and specify conditions under which statements of equality and inequality hold [image: image170.png]



· use analytic methods to solve linear equations, simultaneous linear equations and quadratic equations (including irrational real roots) 

· describe numbers or pairs of numbers or shade regions of the plane to show all values that satisfy constraints expressed verbally. 




Function 

	6.5 ext. 
MAALF605  
	  
	Draw graphs of familiar and other functions, such as square root, reciprocal, logarithmic and circular functions, by plotting or by sketching using key features of the function involved. 

This is evident when the student is able to: 
· identify the main features of a function and its graph from its rule (e.g. factors, sign of key coefficients, and so on) 

· extend the recognition of the type of function from its rule to using the main features of this type of function to help sketch the function by hand 

· select scales for axes according to the domain and range of a function, and the likely use of the graph. 




	6.6 ext. 
MAALF606  
	  
	Interpret graphs of familiar functions and other functions such as square root, reciprocal, logarithmic and circular functions. 

This is evident when the student is able to: 
· identify the main features of a rule of a function from its graph (e.g. ‘It is exponential, so there is a constant percentage increase’, ‘It decays, so it could be negative exponential’) 

· recognise from a graph or part of a graph that a relationship is, or can be, represented by a linear, quadratic, reciprocal, exponential, logarithmic or circular function 

· use interpolation and extrapolation, and features such as slope, maxima and minima when interpreting graphs, and relate these interpretations to the variables involved and their contexts. 




	6.7 ext. 
MAALF607  
	  
	Develop variation relationships between data involving two variables, including inverse (reciprocal) variation. 

This is evident when the student is able to: 
· recognise the contexts in which the terms ‘inversely proportional’, ‘inverse variation’ and ‘reciprocal function’ are used 

· describe how two quantities in formulas vary from each other 

· draw appropriate lines and curves of good fit by eye and use informal methods for improving the fit 

· write a symbolic expression for a line fitted to data, which may have been subject to a transformation of the values of the independent variable. 




	6.8 ext. 
MAALF608  
	  
	Use familiar functions and other functions such as square root, reciprocal, logarithmic and circular functions to model data in a variety of contexts. 

This is evident when the student is able to: 
· recognise the type of function (e.g. linear, quadratic, reciprocal or exponential) from its rule 

· consider the domain and range of the rule for a function in relation to the context for the function 

· select appropriate functions to model real-life situations 

· use algebraic expressions to represent and explain growth and decay in real life situations. 




Reasoning and strategies 

Extension

Reasoning 

	6.4 ext. 
MARSR604  
	  
	Formulate and test generalisations. 

This is evident when the student is able to: 
· construct general mathematical statements related to key features of a particular situation (e.g. a proposed relation between variables arising in a characterisation of elements of the situation) 

· argue from features of a situation, structural properties or algebraic methods to explain why a generalisation must be true 

· test the validity of deductive processes in own work and in the work of others 

· use logical arguments to deduce results from information provided about a situation. 




	6.5 ext. 
MARSR605  
	  
	Make judgments about the accuracy and suitability of the results obtained by using a range of mathematical models. 

This is evident when the student is able to: 
· compare different mathematical models as predictors and comment on own limitations 

· recognise that use of different assumptions will result in altered predictions or deductions 

· use the context to choose which of the results of using a model are relevant (e.g. which solutions to an equation make sense in the context of the domain of interpretation for variables involved a particular model). 




Strategies for investigation 

	6.3 ext. 
MARSS603  
	  
	Choose and use a range of strategies for inquiry when responding to tasks and problems generated by self or others. 

This is evident when the student is able to: 
· determine when mathematical problems have a similar structure, and, as a consequence, are amenable to the application of similar strategies for inquiry 

· recognise and apply a range of proof patterns to establish general results (e.g. different versions of a proof for the Pythagorean theorem), including the use of arbitrary (free) variables to establish universal propositions (e.g. the difference between the cubes of two numbers is a multiple of the difference between the numbers themselves, or if the sum of digits of a number is divisible by three, then the number itself is divisible by 3). 




	6.4 ext. 
MARSS604  
	  
	Communicate to others, and generalise, own responses to tasks and problems. 

This is evident when the student is able to: 
· select and use appropriate modes of communication to present the outcomes and results of own response(s) to a task or problem to a particular audience 

· explain the strategies used to solve a particular problem in general terms and use them to investigate related but more general situations. 




