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MATHEMATICS
Extended Curriculum Topics
Stage 4 YEAR 9
Contents:
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Topics
Mathematics 9.1
Mathematics 9.2
Mathematics 9.3
Mathematics 9.4
Mathematics 9.5

Statistics and Probability
Conic Sections
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Measurement and Geometry
Trigonometry

Each Learning Area is organised into Topics. These are content areas which can be
taught as one or more integrated thematic morning blocks (Main Lessons) over 3-4
weeks, with connected review and practice lessons developing the content throughout
the year.
While it is necessary for the Content Descriptions to be covered, teachers are able to
use their professional judgment concerning the needs of their Year: content can be
recombined or reallocated into Main Lessons and practice lessons over the year.

Achievement Standards
General Capabilities
Cross Curriculum Priorities
Links To Other Learning Areas
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Conic Sections
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YEAR 9: DEVELOPMENTAL PROFILE OF THE 15 YEAR OLD STUDENT
DEVELOPMENTAL STAGE
CURRICULUM APPROACH
PHYSICAL GROWTH
In Class 9, the students reach 15 years of age, The students continue to have bursts of activity
and the bodily and psychological changes of
followed by lassitude and disengagement. The work
adolescence are well under way. The growth
presented to the students should be carefully
spurt in the limbs begins to be balanced out by selected so as to engage their will so that they
the rest of the body, and the physique begins
participate actively. Meaningful practical experiences
to appear less ungainly and more graceful.
will satisfy their interest in the affairs of the outer
Boys begin to feel the strength of their
world, while sustaining their enthusiasm and holding
muscles, and there is a need for activity and
their attention.
physical exertion. The menstrual cycle is well
established for most girls.
SOCIO-EMOTIONAL DEVELOPMENT
At this age, the students express themselves
The content of the lessons should empower students
harsh judgements of sympathy and antipathy,
to engage consciously and responsibly with the
especially directed towards the conventional
modern world. The curriculum presents the
world of parents, authorities, routines and
transitional spaces between the disparate polarities
rules. While the students strongly assert their
in many different realms of life bringing an
need for independence, they also experience
understanding to the student that Arts, Mathematics
an almost childlike emotional need for comfort
and the Sciences reflect historical changes in cultural
arising out of the insecurities of their turbulent
consciousness. The bridging of the space between
emotional state. The 15 year olds search to
polarities is facilitated by setting the class to work in
bring themselves into balance and harmony
teams to develop strategies for solving problems
with the world. It is important that they are
together.
supported in achieving this goal while also
being helped to nurture their newly born sense
of identity and personal freedom.
COGNITIVE MATURATION
A capacity for stringent logic awakens within
the Class 9 student. This new power of
thinking allows and requires distance from self
and others. The students develop a clearer
structure to their thinking and are able to make
casual deductions. There is a move from
judgement based on feeling to judgement
based on observation and understanding. The
students demonstrate a growing ability to apply
analytical processes to discover the underlying
principles behind phenomena.

Distinguishing between contrasts provides a
wonderful area of study for the student to sharpen
their thinking. Mathematics provides an excellent
forum for the application of structured, logical thinking
to make judgments based on observation and
understanding rather than emotional response.
Students are brought topics that kindle interest in the
world around them. In this way, they acquire
knowledge about what interests them through
independent gathering of information and facts.
Mathematics begins to encompass technology, and
the students begin to appreciate technology as a
cultural creation of human beings.
MORAL CAPACITY

The Class 9 student begins to engage their will
in learning to work and thereby being able to
learn through their work. They become
capable of making the transition from idea to
ideal, from ideal to applied practice, and from
discovery to creation and invention. The
students begin to display a strong will towards
active engagement in life and are oriented
towards high ideals for themselves and for
humanity in general.

The students’ strong sense for justice means that
they respond positively when presented with
worthwhile ideals that provide them with sustenance
for their inner journey. It is vital that the teachers that
work with them are seen to be upright, honourable
people, or they run the risk of disappointing their
uncompromising idealism.
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Mathematics 9.1

Statistics and Probability

The Central Experience of the Content
This topic offers an introduction to the area of Mathematics concerned with the prediction of events and
outcomes, and the likelihood of their occurrence. Students encounter the various ways of ordering
information, and discover the concepts of permutation and combination. The many patterns within, and
applications of Pascal’s Triangle are investigated. Statistics is presented as the practical application of
this theory in the collection, presentation and interpretation of data to generate meaningful information
about a situation.
Future Capacities
Statistics has become a vital tool in our modern society, and students will have increasingly encountered
statistical facts and figures in newspapers and other media as their awareness of the world has
developed. The concepts of randomness, choice and fairness challenge the students at a time where
their developing ability to form judgments is still largely based on emotional response.

Content description
Mathematics 9.1

Topic: Statistics and Probability

This topic introduces students to the application of Mathematics to problems of choice and chance.
Students will learn to:
1. Determine the number of possible arrangements or permutations, with or without restrictions,
and the number of selections or combinations possible;
2. Perform probability experiments which introduce the concepts of relative frequency and
theoretical probability, and their applications to the prediction of future experimental outcomes;
3. Investigate, compare and apply various methods of listing, tabulating and graphically
representing data;
4. Investigate probability experiments both with and without replacement;
5. Investigate the rich variety of number patterns in Pascal's Triangle and their applications;
6. Interpret data to generate meaningful information about a situation;
7. Investigate the ethics behind the manipulation of statistical information;
8. Experience and develop an understanding of the content of this topic both with and without the
use of digital technologies.
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Content Elaboration
Learning Experiences

Multi-modal and Artistic Activities

Students carry out
probability experiments

Students could design, carry out and
evaluate experiments involving coins, dice,
cards etc, and use relative frequencies to
calculate probabilities of events that arise out
of these experiments. Students could design
a device to produce a specified relative
frequency eg a four-coloured circular spinner.
Students could investigate various methods
of listing, tabulating and graphically
representing data from probability
experiments, such as frequency tables,
tallies, stem-and-leaf plots, histograms, other
types of graphs and charts, box-and-whisker
plots, scatter plots etc.
Students could describe the visual
representation of the data, making use of
terms such as, ‘skewed’, ‘symmetric’, and
‘bimodal’.
Students could investigate the use of twoway tables and Venn diagrams to describe
the situations that they have been given.

Students generate data
from probability
experiments.

Students plot data from
probability experiments.

Students are given
situations that can be
described using the
terms ‘and’, ‘or’, ‘not’,
and ‘given’.
Students practically
investigate problems of
choice using tokens,
members of the class
etc.
Students use the
relationship
nCr = nPr/r! in
calculations.

Students generate
Pascal’s Triangle.

Students perform
binomial expansions
such as (x + y)n by hand
Students learn how to
enter and manipulate
data using a
spreadsheet or other
technology.
Students examine
media that makes use of
probability and statistics
as persuasive elements.

Students could discover and use the
formulae for permutations and combinations,
and practise their skills in interpreting and
solving word problems involving choice.

Conceptual Knowledge
and Skills
Students discover and use
the concepts of relative
frequency and probability.

Students discover that
there are various ways of
representing information or
data, and understand the
relative merits of each.

Students discover the
significance of the form of
the visual representation of
data.
Students become familiar
with the use of Venn
diagrams and two-way
tables to calculate
probabilities.
Students discover the
application of Mathematics
to the study of
combinatorics.

Students could build up a table of
combinations in the form:
1 1
1 2 1
1 3 3 1
1 4 6 4 1

Students discover the
application of Pascal’s
Triangle to combinatorics.

Students could investigate the patterns within
Pascal's Triangle, such as the row sum, the
cumulation sum, odd and even numbers,
largest number in each row and prime
number patterns.
Students could compare the binomial
coefficients with the entries in Pascal’s
Triangle.

Students appreciate the
power and elegance of
Pascal’s Triangle as a
mathematical tool.

Students could use spreadsheets,
databases, statistics packages or other
technology, to analyse data obtained from
different sources including the print and
electronic media, present graphical displays,
make statistical calculations etc.
Students could critically evaluate statements
based on statistics and probability appearing
in the print or electronic media and in other
subject areas, and discuss ethical issues that
may arise from the presentation of the data.
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Mathematics 9.2

The Conic Sections

The Central Experience of the Content
This topic provides an experience of the creation of form in space through the polarities of the radial and
peripheral growth processes. These polar processes find their expression in the construction of the conic
sections, firstly by the intersections of concentric circles, and then through the construction of their
envelopes. Through the process of construction it becomes clear that the conic sections are all merely
metamorphosed forms of the circle. Over the course of this topic the conic sections are described both
graphically and algebraically.
Future Capacities
This topic employs the experience of the planar sectioning of the cone as a vehicle to develop students’
two and three dimensional spatial visualisation ability. The students experience form as dynamic and able
to undergo metamorphosis. The conic sections are shown to arise in the natural and built world. They
begin to gain an inward sense of the influence of forces working inwards from the infinite periphery, and
this prepares them to meet the concepts of infinity encountered in their study of Projective Geometry.

Content Organiser
Mathematics 9.2

Topic: The Conic Sections

Students will learn to:
1. Discover the four unique shapes created by different plane sections through a cone through
the direct experience of cutting a cone made out of clay;
2. Construct the conic sections from the intersection of circles, and then by their envelopes;
3. Describe the conic sections using the Cartesian equations, and then by using the locus
definition;
4. Discover that the four different conic sections transform from one into the other as the foci
move;
5. Discover where conic sections arise in both the natural and built world;
6. Experience and develop an understanding of the content of this topic both with and without the
use of digital technologies.
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Content Elaboration

Learning Experiences

Multi-modal and Artistic
Activities

Conceptual Knowledge and
Skills

Students practise their skills
in the correct and accurate
use of drawing instruments

Students could revise and hone
their construction skills at the
beginning of the topic

Students come to an understanding
of the need for careful, accurate
construction in order to produce
beautiful geometric forms

Students model cones in clay
and cut sections through
them.

Students could experiment with
various ways of cutting sections
through the cones, recording or
discussing their observations.

Students discover the forms of the
conic sections, and how they arise
in the medium of clay.

Students practise the
construction of the conic
sections from the inside
outwards.

Students could construct the
conic sections and highlight their
forms by using colour or
shading.

Students discover the forms of the
conic sections, and how they arise
by construction.

Students practise the
construction of the conic
sections from their
envelopes.

Students could construct the
conic sections from their
envelopes and highlight their
forms by using colour or
shading.

Students discover the forms of the
conic sections, and how they arise
by construction.

Students learn how the conic
sections can be described by
using the Cartesian
equations.

Students could discover the
parameters of the equations for
the conic sections, and the
investigate effects of varying
them on the shape of the graph.

Students develop equation
recognition so that given an
equation they will be able to know
what the basic form of the graph
will be, and be able to sketch the
graph given the equation and vice
versa.

Students practise the
construction of the
metamorphoses of the conic
sections.

Students could construct the
metamorphoses of the conic
sections and highlight their
forms by using colour or
shading.

Students discover how the four
conic sections transform from one
into another.

Students plot the locus of all
points equidistant from a
given line and a point.

Students investigate the effects
of moving the focus and directrix
on the shape of the graph, and
discover the locus definition of
the other conic sections.

Students develop a dynamic
understanding of the transformation
of the conic sections from the one
into the other as the foci move.

Students discuss the shape
and function of various types
of parabolic reflector.

Students could try to identify
parabolas and other conic
sections that occur in the natural
and built environment.

Students appreciate the ability of
Mathematics to describe objects
and phenomena in the world.
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Mathematics 9.3

Number and Algebra

“It is not important for things to be done in the way they are required later but rather that certain forms of
thinking are practised. This peculiarity in the form of thinking practised in cubing, squaring and finding
roots – where one abstracts from the concreteness of numbers and unites the numbers in a new way,
groups them together in a different way – lead so deeply into the being of number, is so formative for
one’s thinking that we really should do it.”
Rudolf Steiner (1920)
The Central Experience of the Content
Working out of Steiner’s indications for the students of this age group, this topic brings an experience of
the manipulation of abstract concepts regarding number. Beginning with the concrete and practical, the
students deal with increasingly complex algebra of polynomials and the solution of simultaneous linear
equations in 2 and 3 unknowns, the factorisation of quadratics and surds arising out of squares, triangles
and pentagons.
Future Capacities
The extension of concepts from concrete and perceptible to abstract serves to nourish cognitive
processes within the students that allow them develop confidence in the power of their thinking. This
provides students with the impetus to become enterprising individuals, who show initiative, explore ideas,
and use their creative abilities to make discoveries about the worlds around and within them.

© SEA:ASCFMATHEMATICS Extended Stage 4 Year 9
www.steinereducation.edu.au Version: October 2011 rev April / Sep 2014

Page 10 of 18

AUSTRALIAN STEINER CURRICULUM FRAMEWORK

Content Organiser
Mathematics 9.3

Topic: Number and Algebra

This topic builds on the students’ previous work in Algebra, consolidating and extending concepts.
Students will learn to:
1. Consolidate and extend their knowledge of the simplification and manipulation of polynomials;
2. Consolidate and extend their knowledge of factorisation to encompass work with quadratics;
3. Solve simultaneous equations graphically by the intersection of straight line graphs;
4. Solve simultaneous equations by the algebraic methods of substitution and elimination;
5. Discover surds practically as they arise from the measurement of squares, triangles and
pentagons;
6. Treat surds and indices in a more abstract mathematical way;
7. Experience and develop an understanding of the content of this topic both with and without the
use of digital technologies.

Content Elaboration

Learning Experiences

Multi-modal and Artistic Activities

Conceptual Knowledge and
Skills

Students revise
previously encountered
concepts in Algebra.

Students could apply the laws of
Algebra to the simplification of
increasingly complex polynomials,
including practical examples where
possible.

Students gain confidence in and
appreciation of the power and
versatility of the basic Algebraic
laws.

Students revise
previously encountered
factorisation concepts.

Students could extend the
factorisation of polynomials to include
quadratics.

Students gain an appreciation of
the power of factorisation as a
mathematical tool.

Students accurately plot
graphs of straight lines so
that the point of
intersection may be
determined.

Students could solve simultaneous
equations graphically, and then
investigate the algebraic methods of
elimination and substitution. This
could be extended to three
simultaneous equations.

Students come to an appreciation
of the different ways in which
simultaneous equations may be
solved, and of the
correspondence between the
graphical and algebraic treatment
of a problem.

Students construct and
measure sides and
diagonals of squares,
triangles, pentagons etc.

Students could use the Theorem of
Pythagoras to arrive at values for the
sides and diagonals of the shapes
constructed, and compare these
calculated values with those
measured directly from the
constructions.

Students experience how surds
arise in the sides and diagonals
of certain geometric shapes.

Students revise indices
encountered in area and
volume calculations.

Students could practise the rules for
performing operations with indices
and surds in increasingly abstract
contexts.

Students learn how to manipulate
indices and surds in abstract
contexts.
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Mathematics 9.4

Measurement and Geometry

The Central Experience of the Content
This topic presents a thorough study of triangles, reviewing theorems and extending the use of
Pythagoras’ Theorem to three dimensions. The concept of similarity is reviewed and extended to include
congruence. There is integration between this topic and 9.3, in the construction of squares, triangles and
pentagons for the study of surds arising out of these shapes.
Future Capacities
This topic reviews and extends the student’s experience of working with form. Geometry theorems
provide a vehicle for the development of logical thought processes in building sequential proofs. Accurate
construction and measurement are skills that will be drawn upon in many other future topics, and in areas
as diverse as art, surveying and cartography, projective geometry etc.

Content Organiser
Mathematics 9.4

Topic: Measurement and Geometry

In this topic, the students review their skills in construction and measurement developed in previous
years. There is a thorough recapitulation of the study of triangles, and a review of all the theorems
previously encountered.
Students will learn to:
1. Review parallel line theorems;
2. Review Pythagoras’ Theorem and then extend it to problems in three dimensions;
3. Extend the concept of similarity previously encountered to include congruence and the
conditions required for its proof;
4. Experience and develop an understanding of the content of this topic both with and without the
use of digital technologies.
There is integration between this topic and 9.3, in the construction of squares, triangles and pentagons
for the study of surds arising out of these shapes.

Content Elaboration
Learning Experiences

Multi-modal and Artistic
Activities

Conceptual Knowledge and
Skills

Students practise their skills
in the correct and accurate
use of drawing instruments

Students could revise and hone
their skills by the construction and
measurement of squares,
triangles, pentagons etc

Students come to an appreciation
of the need for careful, accurate
construction in order to produce
useful measurements.

Students accurately
construct parallel lines cut by
a transversal.

Students could measure all the
angles in the construction and
attempt to predict the
relationships between certain
angles from their memory of the
parallel line theorems.

Students revise the theorems that
pertain to parallel lines.

Students accurately
construct triangles.

Students could measure all the
angles in the construction and
attempt to predict the
relationships between the interior
and external angles of a triangle.

Students revise the theorems that
pertain to triangles.
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Content Elaboration
Students are presented with
problems where unknown
angles must be found.

Students could find the unknown
angles by employing the
theorems that they have revised.

Students develop the ability to
apply sequential logic to a
geometric problem.

Students are presented with
the statement of Pythagoras’
Theorem.

Students could prove Pythagoras’
Theorem in a number of different
ways, and apply it to a range of
problems and practical
applications.

Students come to an
understanding of Pythagoras’
Theorem by experiencing it
dynamically, and appreciate its
application to the solution of
practical problems.

Students construct the
diagonal of the unit square.

Students could use Pythagoras’
Theorem to establish the length of
the diagonal.

Students discover how irrational
numbers arise in geometric
shapes.

Students are presented with
an object such as a box with
a rod lying diagonally from a
bottom corner to the opposite
top corner, and consider
ways in which the length of
the rod could be found
without measuring it.

Students could be presented with
a range of three dimensional
geometry problems requiring the
application of Pythagoras’
Theorem.

Students discover the application
of Pythagoras’ Theorem to a
range of three dimensional
problems and practical
applications.

Students are challenged to
find all the possible ways in
which the sides and angles
of two triangles may be
described so that they will be
identical to one another.

Students could practise proving
congruence of various given pairs
of triangles, using the conditions
discovered previously.

Students discover and use the
conditions for congruence of
triangles.
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Mathematics 9.5

Trigonometry

The Central Experience of the Content
This topic presents a thorough study of the basics of Plane Trigonometry. Through the presentation of
some historical problems that drove the development of Trigonometry, the students are brought a picture
of Mathematics as an intrinsic part of human culture. The students review their previous work on similar
triangles, before using them to discover the Trigonometric ratios. The ratios are used to calculate
unknown sides and angles.
Future Capacities
This topic reviews and extends the student’s experience of working with triangles. Trigonometry provides
a link between the side lengths and angle measure, which in the student’s prior experience, appeared to
be two seemingly disparate features of the triangle. This topic lays the foundations for the practical
experience of land surveying that will be covered in Topic 10.2.
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Content Organiser
Mathematics 9.5

Topic: Trigonometry

In this topic, the students review their knowledge of the triangle developed in previous years. There is a
thorough recapitulation of their prior study, such as the conditions for similarity, Pythagoras etc. The
Trigonometric ratios, Sine, Cosine and Area Rules follow.
Students will learn to:
1. Use the concept of similar triangles to develop the Trigonometric ratios;
2. Use the ratios to calculate unknown side lengths and angles;
3. Use the Sine, Cosine and Area Rules in a variety of contexts, with and without the use of
technology;
4. Become familiar with the division of the circle into both radians and degrees, minutes and
seconds;
5. Apply their understanding of Trigonometry to the solution of a wide variety of practical
problems;
6. Experience and develop an understanding of the content of this topic both with and without the
use of digital technologies.
Content Elaboration
Learning Experiences

Multi-modal and Artistic Activities

Conceptual Knowledge and
Skills
The students become familiar
with the sort of practical problems
that resulted in the development
of Trigonometry, and appreciate
that Mathematics is an
inseparable part of human history
and culture.

Students are introduced
to some of the historical
problems that resulted in
the development of
Trigonometry.

Students could discuss the problems
and attempt to discover strategies for
their solution.

Students construct similar
triangles, measure the
sides and calculate ratios
of the side lengths.

Students could compare the results of
measuring the sides of similar
triangles, discover the trigonometric
ratios, and apply them to problems
finding unknown sides and angles in
right angled triangles, including as
many practical applications as
possible.

By discovering the Trigonometric
ratios, the students find the
mathematical link between the
angles and the sides of a triangle.

Students accurately
construct a range of 90˚ 60˚ - 30˚ triangles, and
90˚ - 45˚ - 45˚ triangles.

Students could calculate the value of
the trigonometric ratios for each
triangle.

The students discover the values
of the trigonometric ratios for
angles of 30˚, 60˚ and 45˚

Students are challenged
to find the value of an
unknown side of a
triangle.

Students could use their knowledge of
the trigonometric ratios to calculate
the length of an unknown side.

Students develop an appreciation
of the power of Trigonometry to
describe and solve practical and
geometric problems.

Students are challenged
to find the value of an
unknown angle of a
triangle.

Students could use their knowledge of
the trigonometric ratios to calculate
the size of an unknown angle.

Students develop an appreciation
of the power of Trigonometry to
describe and solve practical and
geometric problems.

Students learn the Sine,
Cosine and Area Rules.

Students could apply the Sine, Cosine
and Area Rules to a variety of
problems, including as many practical
applications as possible.

Students develop an appreciation
of the power of Trigonometry to
describe and solve practical and
geometric problems.
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Achievement Standards Year 9
1. By the end of Year 9, students investigate irrational numbers and surds through construction,
measurement and application of Pythagoras‟ theorem. They apply their understanding to the
simplification and solution of problems involving surds and indices. Binomial expansions are
performed by application of the distributive law, and by the use of Pascal‟s triangle.
2. Students continue to broaden their knowledge of the world of commerce, and extend their
previous work in financial mathematics, both with and without digital technologies.
3. Work in algebra is extended to include the simplification of algebraic fractions and the
factorisation of trinomials. Students become familiar with the Cartesian equations describing the
conic sections, and construct and sketch non-linear relations such as the conic sections, both
with and without digital technologies. They solve simultaneous equations graphically, both with
and without the use of digital technologies, and by the methods of substitution and elimination.
4. Students discover and become familiar with the manipulation of surds practically as they arise out
of the measurement of squares, triangles, pentagons and other geometric forms. They apply the
division of the circle into radians, degrees, minutes and seconds to a range of problems.
5. Students investigate the properties of the conic sections by modeling them in clay, construction
with and without digital technologies, through the locus definition and through their appearance in
the natural and created environment. They investigate the metamorphosis of one conic section
into another by construction.
6. Students extend the application of Pythagoras‟ theorem to include problems in three dimensions.
They investigate the properties of similar triangles and other shapes, specifically the ratio and
proportion of sides, then apply their understanding in order to discover the trigonometric ratios.
Students apply the trigonometric ratios, sine, cosine and area rules to solve problems involving
unknown angles and side lengths in both two and three-dimensional contexts.
7. Students perform probability experiments and use relative frequencies to calculate probabilities.
They determine probabilities for events using the sum of probabilities, identify complementary
events and list the outcomes of two and three step experiments, both with and without
replacement.
8. Students describe events using terminology such as „at least‟, „and‟ and „or‟, and represent
events using Venn diagrams and two-way tables. They investigate and perform their own
surveys, analyse the data obtained, and investigate reports in the media relating to surveys and
data collection.
9. Students Investigate and apply various methods of listing, tabulating and graphically representing
data such as frequency tables, tallies, stem and leaf plots, histograms, box plots and scatter
plots, both with and without the use of digital technology. They investigate bivariate data with the
independent variable of time.
10. Students are familiar with the interpretation of visual representations of data, using terminology
such as „skewed‟, „symmetric‟ and „bimodal‟. They calculate and interpret the mean, mode and
median for data sets, and are able to determine quartiles and interquartile range.
11. Students are critical and discerning consumers of information. They investigate and evaluate
statistical reports in the media, especially where statistics have been used as persuasive
elements.
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General Capabilities
Literacy
Students are able to integrate the development of literacy skills throughout the mathematical topics in
year 9. In Mathematics they continually develop and extend their ability to present information in the form
of tables, graphs and visual texts. Students encounter more text-based statements of mathematical
problems, and topics such as 9.1, 9.2 and 9.5 allow for the possibility of students generating research
projects and written presentations. In particular, the study of Statistics and Probability allows for the
interpretation of persuasive texts and digital media such as advertising.
Numeracy
In year 9, students experience ways in which Mathematics can describe elements of both their immediate
personal lives and the world around them. The study of Mathematics provides them with tools that
nourish the clarity of their thinking, aid in the processing of large quantities of information, and encourage
rational decision-making. They are presented with many opportunities to develop confidence in their
ability to describe, represent and solve problems, and apply mathematical thinking to other learning
areas.
Information and communication technology (ICT) competence
In year 9, the students continue to make use of digital technologies in their study of Mathematics. They
learn to use ICT appropriately and effectively in the representation and solution of problems. Digital
technologies can engage students and allow for deeper understanding of mathematical concepts, but the
primary focus remains on the development of robust thinking and problem solving skills, which can then
be applied to the students’ work with ICT.
ICT can be used in all topics in year 9, but is particularly useful in the constructions of tables and graphs,
the representation and transformation of compound forms and the Conic Sections, and the management,
representation and interpretation of data.
Critical and creative thinking
Students in year 9 increasingly develop a capacity for stringent logic. They display a clearer structure to
their thinking and can make causal deductions. There is a move from judgement based on emotional
response to judgement based on observation and understanding. Students are brought topics that
provide them with opportunities to form their own judgements about experiences they have gained from
the lessons. ICT is increasingly used in Mathematical contexts, and students begin to appreciate
technology as a tool to manage, interpret and represent data.
All the topics are imbued with a creative element that encourages the students to look at mathematics
from a variety of perspectives. Creative thinking skills are encouraged as a means of developing original
or alternative approaches to problem statement and solution. Geometry is appreciated both as an
accurate visual and artistic representation of form, but also as a collection of theorems developed out of
the application of sequential logic that can be employed to solve problems.
Ethical behaviour
At this age, students increasingly identify and articulate their individual moral stance to personal, family,
school and world issues. In year 9, the students can often hold and express harsh opinions directed
towards the conventional world of parents, authorities, routines and rules. There is also a tremendous
sense of idealism, and year 9 students display a keen sense for fairness, truth and justice. There are
many opportunities in Mathematics to engage with and develop personal values, ethical principles and
moral integrity.
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Personal and social competence
Students in year 9 experience the dynamic tension between a need for independence and individuality
and support and guidance from the adult world around them. Mathematics can aid them by offering
opportunities to engage consciously and responsibly with real social, environmental and economic
issues.
Topics in Mathematics continue to be investigated both individually and in group contexts, allowing
students to learn skills in self management, as well as the importance of contributing to the attainment of
a collectively held goal. Students develop the ability to work both independently and co-operatively in
teams, thereby nurturing positive social interactions. Mathematics continues to be presented as a
quintessentially human endeavour that is intrinsic to the history, culture and development of the human
being.
Intercultural understanding
Students appreciate that the evolution of Mathematics has taken place within the context of the
development of human culture over the course of several different epochs of history. They are presented
with the biographies and contributions of Mathematicians from cultures as diverse as the classical Greek
and Mediterranean civilizations, Persian and Middle East cultures, Egyptian, Arabic and Islamic cultures,
as well as European, Asian, African and Aboriginal and Torres Strait Islander cultures. Students learn to
appreciate and respect the cultural differences between people and build a capacity for imaginative
empathy, which is understood to provide a firm foundation for moral conscience, ecological awareness
and global citizenship.
Opportunities arise within all the topics in year 9 to expose students to the mathematical thinking and
contributions of other cultures.

Cross-Curriculum Priorities
Histories and cultures of Aboriginal and Torres Strait Island peoples
It is possible for content selection for many of the topics in year 9 to include material from Aboriginal and
Torres Strait Islander histories and culture. In topic 9.1, students could investigate data that provides
insight into issues affecting Aboriginal and Torres Strait Islander cultures. In topic 9.4, students could
investigate geometric patterns employed by Aboriginal and Torres Strait Islander cultures in their art.
Asia and Australia’s engagement with Asia
It is possible for content selection for the topics mentioned above to include material from Asian history
and culture, in similar ways to the integration of Aboriginal and Torres Strait Islander histories and
cultures.
Sustainability
Students are exposed to scenarios, problems and situations in which they have the opportunity to
consider ways in which more sustainable patterns of living can be developed. Mathematics provides
understanding and skills that contribute to the evaluation, quantification and interpretation of information
relating to social and environmental problems. Topic 9.1 is particularly suited to offer opportunities for
investigating issues relating to sustainability.

Links To Other Learning Areas
In general the close interrelationship of subject areas in ASCF strengthens the crossover of the
foundational skills students develop in Mathematics.
The Mathematics topics are aligned to other subject areas such as the link with Science, History and
English in topic 9.1; Art, Science and History in topic 9.2; Science and English in topic 9.3; Art, History
and Science in topic 9.4; History and Science in topic 9.5.
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