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Year 9 Mathematics - Student Portfolio Summary

WORK SAMPLE PORTFOLIOS

These work sample portfolios have been designed to illustrate satisfactory achievement in the relevant aspects of the 

achievement standard.

The December 2011 work sample portfolios are a resource to support planning and implementation of the Foundation to 

Year 10 Australian Curriculum in English, Mathematics, Science and History during 2012. They comprise collections of 

different students’ work annotated to highlight evidence of student learning of different aspects of the achievement standard.

The work samples vary in terms of how much time was available to complete the task or the degree of scaffolding 

provided by the teacher. 

There is no pre-determined number of samples required in a portfolio nor are the work samples sequenced in any 

particular order. These initial work sample portfolios do not constitute a complete set of work samples - they provide 

evidence of most (but not necessarily all) aspects of the achievement standard. 

As the Australian Curriculum in English, Mathematics, Science and History is implemented by schools in 2012, the 

work sample portfolios will be reviewed and enhanced by drawing on classroom practice and will reflect a  more 

systematic collection of evidence from teaching and learning programs. 

THIS PORTFOLIO – YEAR 9 MATHEMATICS

This portfolio comprises a number of work samples drawn from a range of assessment tasks, namely: 

Sample 1 Statistics assignment 

Sample 2 Interpreting graphs

Sample 3 Simple interest

Sample 4 Histograms and polygons

Sample 5 Identifying the midpoint on a Cartesian plane

Sample 6 Everyday volume and capacity problems

Sample 7 Can do trigonometry

This portfolio of student work shows the calculation of simple interest on an item and investigates the actual cost of the 

item after paying the interest (WS3). The student collects data from primary and secondary sources, represents the 

data in various ways and critically evaluates and analyses the data to draw conclusions (WS1). The student calculates 

the mean, median and mode for the data (WS2), identifies the skewness and compares the data to secondary sets 

of data (WS4). The student calculates the volume of cylinders in authentic situations and calculates the areas of 

different shapes (WS6). The student calculates the midpoint of a line segment on the Cartesian plane (WS5) and uses 

trigonometry to find unknown sides of triangles (WS7).
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The following aspects of the achievement standard are not evident in this portfolio: 

•	 interpret	ratio	and	scale	factors	in	similar	figures
•	 explain	similarity	of	triangles
•	 recognise	the	connections	between	similarity	and	the	trigonometric	ratios
•	 apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation
•	 expand	binomial	expressions
•	 find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	of	a	line	segment
•	 sketch	linear	and	non-linear	relations
•	 	calculate	relative	frequencies	to	estimate	probabilities,	list	outcomes	for	two-step	experiments	and	assign	

probabilities	for	those	outcomes.
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Work sample 1:  
Statistics assignment

Relevant parts of the achievement standard

By	the	end	of	Year	9,	students	solve	problems	involving	simple	interest.	They	interpret	ratio	and	scale	factors	
in	similar	figures.	Students	explain	similarity	of	triangles.	They	recognise	the	connections	between	similarity	
and	the	trigonometric	ratios.	Students	compare	techniques	for	collecting	data	from	primary	and	secondary	
sources.	They	make	sense	of	the	position	of	the	mean	and	median	in	skewed,	symmetric	and	bi-modal	
displays	to	describe	and	interpret	data.

Students	apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation.	They	expand	binomial	
expressions.	They	find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	and	midpoint	
of	a	line	segment.	They	sketch	linear	and	non-linear	relations.	Students	calculate	areas	of	shapes	and	the	
volume	and	surface	area	of	right	prisms	and	cylinders.	They	use	Pythagoras’	Theorem	and	trigonometry	to	
find	unknown	sides	of	right-angled	triangles.	Students	calculate	relative	frequencies	to	estimate	probabilities,	
list	outcomes	for	two-step	experiments	and	assign	probabilities	for	those	outcomes.	They	construct	
histograms	and	back-to-back	stem-and-leaf	plots.

Summary of task

Students have learnt about collecting primary and secondary sources of data, representing data in a variety of ways 

and drawing valid conclusions based on their findings. 

In this task students were asked to:

•	 collect data from their classmates for four different measures

•	 construct frequency distribution tables and histograms and a back to back stem-and-leaf plot

•	 find  mean, mode, median and range for their sets of data

•	 identify skew

•	 compare collected data to secondary data 

•	 draw conclusions based on their data.

Year 9 Mathematics - Work sample 1
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Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Collects	data	and	records	in	a	table.
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Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Calculates	mean,	median,	mode	and	
range	and	explains	their	calculating	
processes.



Year 9 Mathematics December 2011Page 6 of 28

Mathematics

Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Identifies	the	median	as	the	best	measure	
of	height	variability.

Uses	data	to	support	statement.
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Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Repeats	process	for	arm	span.
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Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Repeats	process	for	belly	button	to	toes.
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Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Constructs	histogram	from	data.
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Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Constructs	back	to	back	stem-and-leaf	
plot.	

Draws	conclusions	from	stem-and-leaf	
plot.

Compares	personal	measurements	to	
measurements	from	the	class.

Uses	means	for	each	measurement	to	
explain	why	they	are	not	typical.
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Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian 
Curriculum achievement standards.

Work sample 1:  
Statistics assignment

Year 9 Mathematics - Work sample 1

Annotations

Records	information	collected	from	a	
secondary	source	in	a	table.

Records	personal	measurements,	class	
mean	measurements	and	Australian	
mean	measurements	on	a	table.

Compares	own	height	to	mean	height	for	
Australian	students	in	Year	9.
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Work sample 2:  
Interpreting graphs

Relevant parts of the achievement standard

By	the	end	of	Year	9,	students	solve	problems	involving	simple	interest.	They	interpret	ratio	and	scale	factors	
in	similar	figures.	Students	explain	similarity	of	triangles.	They	recognise	the	connections	between	similarity	
and	the	trigonometric	ratios.	Students	compare	techniques	for	collecting	data	in	primary	and	secondary	
sources.	They	make	sense	of	the	position	of	the	mean	and	median	in	skewed,	symmetric	and	bi-modal	
displays	to	describe	and	interpret	data.

Students	apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation.	They	expand	binomial	
expressions.	They	find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	and	midpoint	
of	a	line	segment.	They	sketch	linear	and	non-linear	relations.	Students	calculate	areas	of	shapes	and	the	
volume	and	surface	area	of	right	prisms	and	cylinders.	They	use	Pythagoras’	Theorem	and	trigonometry	to	
find	unknown	sides	of	right-angled	triangles.	Students	calculate	relative	frequencies	to	estimate	probabilities,	
list	outcomes	for	two-step	experiments	and	assign	probabilities	for	those	outcomes.	They	construct	
histograms	and	back-to-back	stem-and-leaf	plots.

Summary of task

Students have been studying data found in newspapers and have been evaluating claims made in the media.

Students were asked to complete a worksheet in class based on the information supplied in the newspaper article.
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Year 9 Mathematics - Work sample 2

Work sample 2:  
Interpreting graphs
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Annotations

Identifies	the	misuse	of	scale	to	
sensationalise	data.		

Identifies	that	the	data	provided	does	not	
prove	a	particular	conclusion.

Avoids	using	correlation	to	imply	casualty.

Year 9 Mathematics - Work sample 2

Work sample 2:  
Interpreting graphs
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Year 9 Mathematics - Work sample 2

Work sample 2:  
Interpreting graphs
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Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian 
Curriculum achievement standards.

Annotations

Uses	vertical	scales	appropriately	to	
exaggerate	or	minimise	change	of	levels	
of	data.

Demonstrates	a	clear	understanding	of	
how	scale	can	be	misused	to	distort	data.

Year 9 Mathematics - Work sample 2

Work sample 2:  
Interpreting graphs
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Work sample 3:  
Simple interest

Relevant parts of the achievement standard

By	the	end	of	Year	9,	students	solve	problems	involving	simple	interest.	They	interpret	ratio	and	scale	factors	
in	similar	figures.	Students	explain	similarity	of	triangles.	They	recognise	the	connections	between	similarity	
and	the	trigonometric	ratios.	Students	compare	techniques	for	collecting	data	in	primary	and	secondary	
sources.	They	make	sense	of	the	position	of	the	mean	and	median	in	skewed,	symmetric	and	bi-modal	
displays	to	describe	and	interpret	data.

Students	apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation.	They	expand	binomial	
expressions.	They	find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	and	midpoint	
of	a	line	segment.	They	sketch	linear	and	non-linear	relations.	Students	calculate	areas	of	shapes	and	the	
volume	and	surface	area	of	right	prisms	and	cylinders.	They	use	Pythagoras’	Theorem	and	trigonometry	to	
find	unknown	sides	of	right-angled	triangles.	Students	calculate	relative	frequencies	to	estimate	probabilities,	
list	outcomes	for	two-step	experiments	and	assign	probabilities	for	those	outcomes.	They	construct	
histograms	and	back-to-back	stem-and-leaf	plots.

Summary of task

Students were asked to answer the following question as part of a homework task on simple interest:

Joanna has borrowed $5000 from Westpac to help pay for an entertainment system. The $5000 was obtained at a 

per annum interest rate of 5% and a period of 36 months. How much has the system cost Joanna? 
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Acknowledgment
ACARA acknowledges the contribution of trial school teachers and students for providing the tasks and work samples. The annotations are referenced to the Australian 
Curriculum achievement standards.

Annotations

Uses	I	=	PRT/100	to	accurately	calculate	
simple	interest	to	be	paid	on	a	loan	and	
recognises	that	both	interest	and	principal	
are	included	in	total	costs.

Year 9 Mathematics - Work sample 3

Work sample 3:  
Simple interest
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Work sample 4:  
Histograms and polygons

Relevant parts of the achievement standard

By	the	end	of	Year	9,	students	solve	problems	involving	simple	interest.	They	interpret	ratio	and	scale	factors	
in	similar	figures.	Students	explain	similarity	of	triangles.	They	recognise	the	connections	between	similarity	
and	the	trigonometric	ratios.	Students	compare	techniques	for	collecting	data	in	primary	and	secondary	
sources.	They	make	sense	of	the	position	of	the	mean	and	median	in	skewed,	symmetric	and	bi-modal	
displays	to	describe	and	interpret	data.

Students	apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation.	They	expand	binomial	
expressions.	They	find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	and	midpoint	
of	a	line	segment.	They	sketch	linear	and	non-linear	relations.	Students	calculate	areas	of	shapes	and	the	
volume	and	surface	area	of	right	prisms	and	cylinders.	They	use	Pythagoras’	Theorem	and	trigonometry	to	
find	unknown	sides	of	right-angled	triangles.	Students	calculate	relative	frequencies	to	estimate	probabilities,	
list	outcomes	for	two-step	experiments	and	assign	probabilities	for	those	outcomes.	They	construct	
histograms	and	back-to-back	stem-and-leaf	plots

Summary of task

Students have constructed frequency tables, frequency histograms, cumulative frequency histograms and polygons. 

They have discussed the meaning of skewness and how to recognise a skewed distribution. Students have also 

discussed the relationship between a skewed distribution and the mean and median.

Students were asked to construct a cumulative frequency histogram and polygon (ogive) and use the polygon to find 

the median of the distribution. They constructed a frequency histogram and drew conclusions regarding the shape of 

the distribution, connecting the mean and median to the skewness of the distribution.

Year 9 Mathematics - Work sample 4
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Annotations

Demonstrates	a	thorough	knowledge	of	
histograms	and	polygons.

Uses	mathematical	language	
appropriately.

Estimates	the	median	from	the	graph.

Year 9 Mathematics - Work sample 4

Work sample 4:  
Histograms and polygons
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Acknowledgment
ACARA acknowledges the contribution of the trial teachers and students in providing the tasks and work samples. The annotations are referenced to the Australian 
Curriculum achievement standards.

Annotations

Draws	the	frequency	histogram	from	the	
table.

Justifies	the	shape	of	the	histogram.

Year 9 Mathematics - Work sample 4

Work sample 4:  
Histograms and polygons
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Work sample 5:  
Identifying the midpoint on a Cartesian plane

Relevant parts of the achievement standard

By	the	end	of	Year	9,	students	solve	problems	involving	simple	interest.	They	interpret	ratio	and	scale	factors	
in	similar	figures.	Students	explain	similarity	of	triangles.	They	recognise	the	connections	between	similarity	
and	the	trigonometric	ratios.	Students	compare	techniques	for	collecting	data	in	primary	and	secondary	
sources.	They	make	sense	of	the	position	of	the	mean	and	median	in	skewed,	symmetric	and	bi-modal	
displays	to	describe	and	interpret	data.

Students	apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation.	They	expand	binomial	
expressions.	They	find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	and	midpoint	
of	a	line	segment.	They	sketch	linear	and	non-linear	relations.	Students	calculate	areas	of	shapes	and	the	
volume	and	surface	area	of	right	prisms	and	cylinders.	They	use	Pythagoras’	Theorem	and	trigonometry	to	
find	unknown	sides	of	right-angled	triangles.	Students	calculate	relative	frequencies	to	estimate	probabilities,	
list	outcomes	for	two-step	experiments	and	assign	probabilities	for	those	outcomes.	They	construct	
histograms	and	back-to-back	stem-and-leaf	plots.

Summary of task

Students had spent some time practicing calculations of gradient, midpoint and distances between points on a 

Cartesian plane. They were assessed by the task below.

‘If the midpoint of an interval is (1, 3), what might the endpoints of the interval be?’

Students gave reasons for their solution.

Year 9 Mathematics - Work sample 5
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Acknowledgment
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Curriculum achievement standards.

Annotations

Identifies	end	points	of	two	line	segments	
with	the	given	midpoint.	

Uses	appropriate	strategies	but	only	
horizontal	and	vertical	solutions	are	
found.

Includes	appropriate	mathematical	
language,	notation	and	diagrams.

Work sample 5:  
Identifying the midpoint on a Cartesian plane
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Work sample 5:  
Everyday volume and capacity problems

Relevant parts of the achievement standard

By	the	end	of	Year	9,	students	solve	problems	involving	simple	interest.	They	interpret	ratio	and	scale	factors	
in	similar	figures.	Students	explain	similarity	of	triangles.	They	recognise	the	connections	between	similarity	
and	the	trigonometric	ratios.	Students	compare	techniques	for	collecting	data	in	primary	and	secondary	
sources.	They	make	sense	of	the	position	of	the	mean	and	median	in	skewed,	symmetric	and	bi-modal	
displays	to	describe	and	interpret	data.

Students	apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation.	They	expand	binomial	
expressions.	They	find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	and	midpoint	
of	a	line	segment.	They	sketch	linear	and	non-linear	relations.	Students	calculate	areas	of	shapes	and	the	
volume	and	surface	area	of	right	prisms	and	cylinders.	They	use	Pythagoras’	Theorem	and	trigonometry	to	
find	unknown	sides	of	right-angled	triangles.	Students	calculate	relative	frequencies	to	estimate	probabilities,	
list	outcomes	for	two-step	experiments	and	assign	probabilities	for	those	outcomes.	They	construct	
histograms	and	back-to-back	stem-and-leaf	plots.

Summary of task

An A4 piece of paper can be rolled to form a cylinder in two different ways, resulting in either a ‘tall thin cylinder’ or a 

‘short fat cylinder’. Students were asked to:

•	 draw a sketch of the two cylinders

•	 determine which cylinder would hold the most

•	 explain their method, showing measurements and calculations used.
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Annotations

Uses	mathematical	reasoning	to	identify	
the	radius	of	both	cylinders	and	from	this	
accurately	calculates	the	volume	of	both	
cylinders.

Year 9 Mathematics - Work sample 6

Work sample 6:  
Everyday volume and capacity problems
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Annotations

Uses	mathematical	reasoning	to	identify	
the	radius	of	both	cylinders	and	from	this	
accurately	calculates	the	volume	of	both	
cylinders.

Year 9 Mathematics - Work sample 6

Work sample 6:  
Everyday volume and capacity problems
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Year 9 Mathematics - Work sample 7

Work sample 7:  
Can do trigonometry

Relevant parts of the achievement standard

By	the	end	of	Year	9,	students	solve	problems	involving	simple	interest.	They	interpret	ratio	and	scale	factors	
in	similar	figures.	Students	explain	similarity	of	triangles.	They	recognise	the	connections	between	similarity	
and	the	trigonometric	ratios.	Students	compare	techniques	for	collecting	data	in	primary	and	secondary	
sources.	They	make	sense	of	the	position	of	the	mean	and	median	in	skewed,	symmetric	and	bi-modal	
displays	to	describe	and	interpret	data.

Students	apply	the	index	laws	to	numbers	and	express	numbers	in	scientific	notation.	They	expand	binomial	
expressions.	They	find	the	distance	between	two	points	on	the	Cartesian	plane	and	the	gradient	and	midpoint	
of	a	line	segment.	They	sketch	linear	and	non-linear	relations.	Students	calculate	areas	of	shapes	and	the	
volume	and	surface	area	of	right	prisms	and	cylinders.	They	use	Pythagoras’	Theorem	and	trigonometry	to	
find	unknown	sides	of	right-angled	triangles.	Students	calculate	relative	frequencies	to	estimate	probabilities,	
list	outcomes	for	two-step	experiments	and	assign	probabilities	for	those	outcomes.	They	construct	
histograms	and	back-to-back	stem-and-leaf	plots.

Summary of task

Students were asked to complete questions in class to demonstrate their understanding of trigonometry. 
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Annotations
Demonstrates	understanding	of	
trigonometric	ratios	in	right	angled	
triangles	by	illustrating	some	with	
diagrams	and	by	labelling	sides	clearly	
with		‘hypotenuse’,	‘opposite’	and	
adjacent.

Uses	tangent	ratio	to	find	unknown	sides	
by	writing	and	solving	their	own	problem.

Illustrates	angles	of	elevation	and	
depression	correctly.

Year 9 Mathematics - Work sample 7

Work sample 7:  
Can do trigonometry


