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WORK SAMPLE PORTFOLIO

Annotated work sample portfolios are provided to support implementation of the Foundation — Year 10 Australian
Curriculum.

Each portfolio is an example of evidence of student learning in relation to the achievement standard. Three portfolios
are available for each achievement standard, illustrating satisfactory, above satisfactory and below satisfactory
student achievement. The set of portfolios assists teachers to make on-balance judgements about the quality of their
students’ achievement.

Each portfolio comprises a collection of students’ work drawn from a range of assessment tasks. There is no pre-
determined number of student work samples in a portfolio, nor are they sequenced in any particular order. Each work
sample in the portfolio may vary in terms of how much student time was involved in undertaking the task or the degree
of support provided by the teacher. The portfolios comprise authentic samples of student work and may contain errors
such as spelling mistakes and other inaccuracies. Opinions expressed in student work are those of the student.

The portfolios have been selected, annotated and reviewed by classroom teachers and other curriculum experts. The
portfolios will be reviewed over time.

ACARA acknowledges the contribution of Australian teachers in the development of these work sample portfolios.

THIS PORTFOLIO: YEAR 7 MATHEMATICS

This portfolio provides the following student work samples:

Sample 1 Number and algebra: Algebra and the Cartesian plane
Sample 2 Number: Integers

Sample 3 Number: Indices

Sample 4 Geometry: Geometry Review

Sample 5 Geometry: Emily’s castle

Sample 6 Geometry: Build the structure

Sample 7 Statistics and probability: Assessment task

Sample 8 Measurement: Measurement investigation

This portfolio of student work represents numbers using variables, connects the laws and properties for numbers to
algebra and evaluates algebraic expressions after numerical substitution (WS1). They represent authentic information
using linear models, and represent and plot points on the Cartesian plane (WS1). They use formulas for the area

of rectangles and the volume of rectangular prisms (WS8). The student solves problems involving the comparison,
addition and subtraction of integers (WS2).

COPYRIGHT

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, you may view, download, display, print,
reproduce (such as by making photocopies) and distribute these materials in unaltered form only for your personal, non-commercial educational purposes or for the non-commercial educational
purposes of your organisation, provided that you retain this copyright notice. For the avoidance of doubt, this means that you cannot edit, modify or adapt any of these materials and you cannot
sub-license any of these materials to others. Apart from any uses permitted under the Copyright Act 1968 (Cth), and those explicitly granted above, all other rights are reserved by ACARA. For
further information, refer to (http://www.australiancurriculum.edu.au/Home/copyright).
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They interpret different views of three-dimensional objects (WS5, WS6). They use index notation to represent the
prime factorisation of whole numbers and recognise the relationship between perfect squares and square roots
(WS3). They classify triangles and describe quadrilaterals, solve simple numerical problems in geometry, including
those involving angles formed by transversals crossing pairs of parallel lines (WS4). The student determines the
sample space for simple experiments with equally likely outcomes and assigns probabilities to those outcomes
(WS7). They construct stem-and-leaf plots and dot plots, calculate the mean, mode, median and range for data sets
and interpret these statistics in the context of the data (WS7).

COPYRIGHT

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, you may view, download, display, print,
reproduce (such as by making photocopies) and distribute these materials in unaltered form only for your personal, non-commercial educational purposes or for the non-commercial educational
purposes of your organisation, provided that you retain this copyright notice. For the avoidance of doubt, this means that you cannot edit, modify or adapt any of these materials and you cannot
sub-license any of these materials to others. Apart from any uses permitted under the Copyright Act 1968 (Cth), and those explicitly granted above, all other rights are reserved by ACARA. For
further information, refer to (http://www.australiancurriculum.edu.au/Home/copyright).
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Number and algebra: Algebra and the Cartesian plane

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task

Students had completed units of work on algebra and the Cartesian plane. The task consisted of a series of written
questions on the topic and students were asked to complete the task under test conditions in a lesson.
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Number and algebra: Algebra and the Cartesian plane

Annotations
Algebra and the Cartesian Plane

Demonstrates some understanding of
mathematical terminology when writing
algebraic representations of word

Part A: Algebra
1. Write using symbols:

a.XThe total of x and y b. The multiple of 6and p phrases.
9 &xP
c. t decreased by 2 d. The product of and 5, less x.
=3 \/ xA 5 s Xl
2.If c= 2 and b= 5, evaluate: Substitutes given values for variables
a. b-c j b. 6bc c. (b+c)+7 to evaluate some simple algebraic
. 5 { & & \? s .= \% ‘ expressions correctly.

3. In the expression 3x + 5, which is the

Distinguishes between variables, their

a.  variable? b.  operation? c.  factor with the pronumeral? coefficients and operations

X + b |

4. Simplify the following expressions.
Simplifies some algebraic expressions

a. 2X + 3x b. 2a+b+4a c. 5X - 3x + X but does not always collect like terms
o e3+b |x correctly.
d. 2 x4y e. da+2 £ 2x + X2 + 3x
8 (9 ;\_(S €9)<

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Number and algebra: Algebra and the Cartesian plane

Annotations

Constructs a table of values to record
a number pattern but does not use the
intended number pattern.

Select pronumerals to stand for the two variables and express the rule in
algebraic form.

Writes a rule to represent the pattern in
>/ =4 the table of values but does not define
what each variable represents.

= Substitutes into own rule to obtain the
Calculate from the rule the number of matches needed to form 15 shapes. number of matches required for a given

l5"—'— é:)O number of shapes.

d.
Find by substitution in the rule how many shapes can be formed from 49 ]
matches. 1 Uses own rule to obtain the number of
\L  aed Left ayex. shapes for a given number of matches.
PART B: The Cartesian Plane
1. Graph the set of numbers onto the number line given
2,-1,-4,0} 'f o o (? ; ’(,L e g Locates integers on a number line.
0
2. Penny checks her bank account balance and it reads $ - 240.00 .
a. What does this mean for Penny? _SY1€. 108 '0%5% WUV'\E.M Solves a simple problem involving
b. If she deposits $40, what is her new balance? _~ 200 .00 integers.
Copyright

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Number and algebra: Algebra and the Cartesian plane

Annotations
3. Using the number plane below, write the coordinates for the following letters:
a. T Q 5« 3
4 " _
h. A= .09 = States the coordinates of points on the
L 5 1 & " Cartesian plane but does not use use the
c. C _ZL,i " , mathematical convention of brackets.
e p 0.3
— L4
e. M 3 I® -4 -2 1 %
B -
r _C
@ D
4. a. Complete the table of values using the rule given
y=x+2
x| -1 0 1 P Uses an algebraic rule to complete a

table of values.

yiv |9 | 4

b. Plot these coordinates on the grid below to graph the straight line

>

Sdr

)

- N Wpr;

B

Plots points on the Cartesian plane.

5 00 ~I D (h A GO N

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Number: Integers

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task

Students were asked to complete a quiz in class after completing a revision of integers and their application in
authentic situations.
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Number: Integers

Annotations
Integers

Integers are all of the positive and negative whole numbers including zero.
A number line is very useful when working with integers.

s Draw a number line from -10 to +10 . .
Constructs a number line showing

L, 4 1 s B - I 3 B g ! positive and negative integers.
CH 5 = F = & 2 4 & g

<

As you move right along the number line, the numbers ascend or get larger.

2 Arrange the following integers in ascending order:
a. é, -3,6,0,2,-4,-7 b. 34, 23, -6, 4, -65, 3, -63
-7, -4, -3, 0,2,6,3 E5B8, 6,5 4 23 =4 Orders integers from smallest to largest.
3, Samantha was keeping score for a card game she and her friends were playing. The scores
are listed below. Rank each player according to their score from lowest score to highest
score.

Jack -100, Josh 200, Casey -500, Claire =50, Chris 1500, Blake 1600 and Lara -10

200,500,169
-600, ,_'OO/_:SC)l-‘O, 7

4. Write >’ or ‘<’ to make the following statements correct.
3 integers using mathematical
a. 32_> 35 b 0> 4 Compares integ g
symbols.
c. 7 > 40 d. 12_3 29

Adding and Subtracting Integers

ADDITION
-2+ (-3)=-5

2 negatives plus 3 negatives equals 5 negatives.

B The above example shows you the result of -2 + (-3). What addition rule do you learn from

the above example? 4 Yoo OIUS ’lgﬂd -2 ‘}’QS ;

6, fue
and becavse i «I%ngoo Horn He plus
Fo a }dzeawg ond =Y Sey\‘ -5.

Demonstrates understanding of the effect
of adding two negative integers together.

Copyright ) . ) o )
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more

information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Number: Integers

Annotations
6. Calculate the following using a number line.
a. 745==2 b. 44+ (-8)=—%
c. 24+34=}0O d. 8+8= 0 Calculates addition number sentences
11+(6)=5 ¢ 74(10)= -7 with positive and negative integers.
e. +(-6) = ’ & -10) =
g. 5+(-5)=0 h. 6+7+(-4)= =3
SUBTRACTION

When you subtract integers, think of the problem as ‘take —away’.
4—(-2)=-2

4 negatives take away 2 negatives equals 2 negatives.

Sl - | -] 7| - (take—away) S L T
7. The above example shows you the result of -4 — (-2). What subtraction rule do you learn Demonstrates understanding of the effect
c
from the above example? _ 2 —=5 v TN 1O O ’p\()ﬁ o of subtracting a negative integer.

Pols hato  {s & -2,

8. Calculate the following using a number line.
Calculates subtraction number sentences
A 6—(-5)="4" b. 18-(-10)=2.2 ) . e .o
involving positive and negative integers.
& 3-(3)=0 d. 2-(-13)= i
e 6-(-3)-7=2 f. 13-20- ()= =1
9. Complete the magic square.
s« AR o »
Solves problems involving the addition of
L 10 integers.
- 3 -2 2

10. The temperature in Canberra at midday was 12°C. By midnight it had dropped to -5°C. By
how much did the temperature drop?

i

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Number: Integers

Annotations

i4. What is the combined effect of a gain in weight of 5 kg and then a loss of 12 kg?

| 8\%

12. What will be the net result if Tara deposits $400 in her account followed by a withdrawal of
$700?
ﬁ 200

Integers and Gol,

In golf, par is the pre-determined number of strokes that a golfer requires to complete a hole. Your
score is 0 if you get the ball in the hole using par number of strokes. If your number of shots for the
hole is less than par then your score is negative. If your number of shots for the hole is greater than
par then your score is positive. Play 5 holes golf with your friend and complete the table below to

determine who won.

Instructions:

Throw a set of three dice until you roll a double. The double represents the hole and each
throw is counted as a stroke you take to get the ball in that hole.

Example: Strike one : 2, 5, 3. Strike two : 3, 1, 6. Strike three : 4, 5, 4. It has taken this
player a total of 3 strokes to get the ball in the hole. Record this in the shots column and then
allow your opponent to do the same. Repeat the above procedure for the rest of the holes.
After the 5" hole, get the total of the par score column to find out who won.

13. ;
Name:E oth Name:
Talt4ha

HOLE PAR SHOTS PAR SHOTS PAR

SCORE SCORE

s wl N e
N w| B w

2 2
! 7
i =l ‘
g =% 1 1 |=&
' !
0

TOTAL 17 \

i
o

\

What is the difference between the TOTAL of PAR and your Total number of SHOTS?

Check if this answer is the same as the total of PAR SCORE. Caleulates the addition of multple
Theg ace S _be%oeeh Hhe @o\ F el C)Ucn( integers.
above, Some Hmes ¥ p%'w% &
WYN opt e M=

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more

information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Number: Indices

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task

Students had completed a unit of work on indices with whole numbers, including writing whole numbers as a product
of their prime factors, the connection between perfect squares and square roots, and the calculation of square roots
of whole numbers.

Students were asked a series of questions that involved identifying factors of numbers, calculating perfect squares
and their squares roots, and finding the greatest common divisor (highest common factor) using whole numbers
written as a product of their prime factors. The use of calculators was not permitted and students were given 25
minutes of class time to complete the task.
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Number: Indices

Annotations

Indices Calculators are NOT permitted

1) Which dot pattern represents the first four square numbers? Circle the correct answer.
Identifies a visual representation of

ee0 o000 square numbers.

° oo
(A) o, 00,000 0000

(C)O,::, ,000 (D)o,::,o o, o

2)  Inthe expression 5%, what is the mathematical term used to describe the numeral 5?
Circle the correct answer.
(A) base (B) bottom @index (D) power

3)  Write down any two square numbers that are larger than 60: lm and F)l States two square numbers.

4)  Write down all the factors of each number.

1,48, 2 90 0he 8.4 Identifies pairs of factors of given whole

48 0129, £.9.4404002.2.5.). O — . .

& ytinde g el numbers but omits the factor pair 3 x 16
b) 66 o65e 2033020220 Mabp of the number 48.

5)  Whatis the highest common factor of 48 and 66? M\ 6 Identifies the greatesr common divisor

(highest common factor) of two given two-

6)  Write down 7° in expanded form (ie without index notation). You do not need to evaluate the digit numbers from lists of their factors.

expression.

Demonstrates understanding of index

notation.
7)  To work out the value of 18%, Anh drew a diagram. Part of his diagram is shown below.
hod
160
64
%’),ZL
a)  Place the correct value in each part of the diagram.
b)  Write down a numerical expression that shows how the diagram can be used to evaluate 18*
and use this to find the value of 18, Uses an area diagram to show how the
1002808803442 304,304 12 e smdreatrto /5. square of a wo-dgit number can be
. calculated.

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Number: Indices

8)  Consider the numbers 180 and 600.

a)  Draw a factor tree or factor ladder for the number 180.

b)  Use your factor tree or factor ladder to express 180 as a product of its prime factors.
2x3x 2 x3x7

c)  Given that 600 = 2%% 3% 5%, find the highest common factor of 180 and 600.

8 is Yoo HLF

9)  Given that 529 = 23%, what is the value of /529 ? 23 s anssasass ey s A AT D SRR

10) Given that 1764 =27 x3” x7”, what is the value of J1764 ? \%6

11) Given that 18 662 400 = 2" x 3° x 5%, find /18 662 400 . Leave your answer as a product of

primes in simplest index form.

12) Jenny wrote:

‘AL nunbers have an even number of factors because factors alwayjs come bn patrs.’
Is Jenny correct? Give a reason for your answer, and provide at least one example to support your

decision.

Copyright

Annotations

Constructs a factor tree for a three-digit

number.

Uses a factor tree to write the given
number as a product of primes.

Finds the greatest common divisor
(highest common factor) of a pair of

three-digit whole numbers.

Finds the square root of a whole number
given its equivalent as a perfect square.

Demonstrates understanding of index
notation but is unable to use this to
calculate the square root of a whole
number given its prime factors.

Comments on the validity of a statement
and justifies their response with an

appropriate example.

Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
information, please see the first page of this set of work samples and the copyright notice on the Australian Curriculum website (http://www.australiancurriculum.edu.au/Home/copyright).
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Mathematics Year

Satisfactory

Geometry: Geometry review

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task
Students had completed a unit of work on geometric reasoning.

Students were asked a series of questions that involved applying:

e the angle and side properties to classify triangles and describe quadrilaterals
e the properties of angles on a straight line, angles at a point and vertically opposite angles to solve numerical
problems with appropriate reasoning

e the angle relationships formed when parallel lines are crossed by a transversal to solve numerical problems with
appropriate reasoning

e the angle sum of a triangle to solve numerical problems with appropriate reasoning.

The use of calculators was permitted and students were given 40 minutes of class time to complete the task.
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Geometry: Geometry review

Annotations

Geometry Review

1) Draw and label a pair of parallel lines and a transversal and clearly indicate the location of ONE pair

of co-interior angles. Your diagram does not have to be drawn to scale. : :
Draws and labels parallel lines using

appropriate geometrical notation and
indicates the position of a pair of co-
interior angles formed by a transversal.

2) Make a neat sketch of an obtuse-angled isosceles triangle, labelling any equal sides or angles with
appropriate symbols. i

o Draws and labels an obtuse-angled

[ triangle. Uses appropriate geometrical

conventions to indicate the equal sides of

an isosceles triangle.

3) Name the quadrilateral that has opposite sides are parallel AND diagonals that are equal in length. States the most inclusive classification of
Neme of quadilteral: . Cetoatite a quadrilateral with the given properties.

4) Can a triangle have more than one right angle? Give a reason for your answer.
/\/0 o frioagl en not  becawse @ Jr.;,,,jh cant have pury My, o Provides an answer with reasoning that

- refers to the angle sum of a triangle.
(,4'\0'1 2,‘ r‘bL‘/ 6«1&&: = (§0°

5) Which one of these statements about rhombus PORS is not true?
= (A) (OS L PR
P
®B) Pr=710
(©) PO=0R
D) Z£POS=ZRQOS
s (E) 4£PST=ZTQR

(F) PO| SR
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Geometry: Geometry review

6) Circle true or false for cach statement.
a) All rectangles arc squares. true
b) Some rhombuses are parallelograms. @ @
¢) All squares are thombuses. true false
7) Find the value of each pronumeral, giving a reason for each. [Diagrams are not drawn to scale.]
a)
80252, x= QU5 [ Al o o peind odd 4 360°
30°
b) '
w 11 n=1" [A/z’c:’."f*T/%.?fat/‘-f..".7’.‘._.‘59.‘”.”.{ ..................
7P s b Go*
w=160 [ Rt onfk cwds fo q0°
643
we® ]
d)
S =2 [ Angh ser o o ek 5 1807
y° 1169
€) ,
a= 1067 [ (o nlersc anghs odel fo Mo ...
c=/ [..’7.2’}/.11..”(7, @ ppein ) ave epball .
1)
4 &
s p= 0% [ onghs an agrol on o iicolss aoo
402
B
Copyright

Annotations

Calculates correct values in simple
numerical problems.

States appropriate angle relationships
when providing reasons for numerical
calculations.
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Geometry: Geometry review

Annotations

8) Find the value of each pronumeral. Reasons not required. [Diagrams are not drawn to scale.]

Uses angle relationships to solve some
multi-step numerical problems.

Identifies and names a pair of parallel
lines but uses the notation of angles
......... instead of lines.

b) Name a rhombus L ACR 6

Name akite .....&.. ) » )
0 Nameatie ... 4 Identifies and names quadrilaterals but
d) Name a pair of equal allernate angles LSD € ""M @BQ uses the notation of angles instead of

%[(52 anl{Qsn lines.

¢) Name a pair of equal corresponding angles
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Geometry: Geometry review

10) The diagram below is not drawn to scale.

G "

Are the lines DG and PT parallel? Give a reason why or why not.

/Uo, \Q ‘]'LLU Wt Partx“t\ e G"d’l’v‘ oo o oA(‘)\ L 108

The diagram is not drawn to scale.

B

Jamie was asked to find the size of ZEFA and wrote the following in his workbook.

Complete the gaps in his work.
2 'A[ - 7 b A l S r [V}
ZFGD = 60° [ﬁ teeaste “ 9‘1. are sz/\ ‘

ZEFA=69". [ (ortaspending amgls are egual

11) In the diagram below, 4B and DC are straight lines intersecting at the point G. EF isparallel to DC.

scop-600 [ D152 wlalted

Copyright

Annotations

Determines whether or not a pair of
straight lines are parallel.

Applies a sequence of angle properties
to obtain an answer to a multi-step
numerical problem, referring to two
correct angle relationships.
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Geometry: Emily’s castle

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task

Students had completed a unit on geometry that including drawing and interpreting different views of three-
dimensional objects. Students learned how to use a virtual drawing tool to construct three-dimensional objects and
represent these objects in two dimensions.

In the task, students were asked to:

e draw front, right side and top views of three-dimensional objects constructed from centicubes on square grid
paper and also on isometric grid paper

e use a virtual drawing tool to construct a variety of three-dimensional objects (and represent this object in two-
dimensions) given a particular set of front, top and side views and certain conditions.

Students were given two lessons with access to the virtual drawing tool to complete the task.
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Geometry: Emily’s castle

Annotations

Part A: Knowledge and Understanding
Question One:  Front / Side / Top Views of 3 Dimensional Objects

In architecture and many other fields 2 dimensional drawings are used to represent 3 dimensional objects. In this question you
are required to draw 2 dimensional drawings which represent what can be seen if you are looking at a 3 dimensional object from
either the front, one of the sides, the back or from above the object. An example is shown below.

| [ [ ] [

On the square paper provided draw the front, right side and top views of the solids shown.

Back
(a)

Left Right

Front

(b)
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Geometry: Emily’s castle

Qi a)-

gt

Copyright

Annotations

Draws different views of a three-
dimensional object, indicating changes in
height but with one error.
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Geometry: Emily’s castle

Annotations

Question Two:  Isometric Drawings

Isometric drawing is a method of representing 3 dimensional objects using 2 dimensions. Use the isometric drawing paper
attached to reproduce the drawings below. Use colours to indicate the faces which would appear in the top view, front, right
side and left side views. Include a legend with your diagrams.

Part B: Problem Solving and Reasoning

Emily has designed plans for a castle that show the front, top, and side views. Unfortunately she has not used the system of
identifying different heights using lines, so you are unable to discern whether or not blocks are on the same or different levels
from her digarams.

1 [ 1 [ 1

Front Top Side

Question Three:

What is the largest number of cubes that you can use in the construction of a castle from Emily’s plans?
e Clearly explain how you obtained your answer.
e Use the virtual isometric drawing tool provided to draw the castle with the maximum amount of blocks.
e Use the 2-D feature of the drawing tool to show that the top, front and side perspectives are correct.

Question Four:

What is the smallest number of cubes that you can use in the construction of a castle from Emily’s plans?
e Clearly explain how you obtained your answer.
e  Use the virtual isometric drawing tool provided to draw the castle with the minimum number of cubes.
e  Use the 2-D feature of the drawing tool to show that the top, front and side perspectives are correct.

Question Five:

How many symmetrical castles can you build to that satisfy Emily’s specifications? [Your solution must be accompanied by an
explanation]

e Use the virtual isometric drawing tool provided to draw the castles which match Emily’s design and are symmetrical
e  Use the 2-D feature of the drawing tool to show that the top, front and side perspectives are correct.

Copyright
Student work samples are not licensed under the creative commons license used for other material on the Australian Curriculum website. Instead, a more restrictive licence applies. For more
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rl C rl]_a rl AUSTRALIAN CURRICULUM, .
ASSESSMENT AND
C C C RESF?O?‘('SI'IN: AU':!ORITY 2014 Edition Page 22 of 37



http://www.acara.edu.au/default.asp
http://www.australiancurriculum.edu.au/Home/copyright
http://www.australiancurriculum.edu.au/

CURRICULUM

@ | Australian Work sample 5

Mathematics Year

Satisfactory

Geometry: Emily’s castle

Annotations

Draws three-dimensional objects on isometric paper, indicating
faces but with some unnecessary intervals.
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Geometry: Emily’s castle

Annotations
Maths Assignment

Determines the maximum number of
Question 3: the largest number of cubes Emily could have used to construct her castle is 22 cubes. | cubes that can be used to construct a
came to this answer by manually building Emily’s castle based on the top, front and side three-dimensional object with the required
perspectives given, | then created the front view with the building blocks and then I built the side front, top and side views.

and the top views (also with the building blocks). After | had
constructed all views | pieced them together into an object
in which contained as many cubes as possible and | came to
the conclusion that Emily had 22 cubes and that he castle

Explains how to determine the maximum
looks like the object to the left of the page.

number of cubes that can be used.

2-D feature

Uses the virtual drawing tool to draw the
three-dimensional object and its different
views.

Castle with maximum number of blocks

Determines the minimum number of
cubes that can be used to construct a

Question 4: the smallest number of cubes which can be used for Emily’s castle is 14 cubes. | three-dimensional object with the required

obtained this answer by again, creating the front, side and top view with building blocks and then

ide views.
creating the object. After | had created the object | looked at it from all the angles and took out the front’ tOp and side views
lock: looki t the di i | i i . . ..
blocks not needed whetr;eo::slnwge:: 0:[ 194d|fferent sides, | then counted up the sides and | arrived at Exp/alns how to determine the minimum
e —— number of cubes that can be used.
Front Right Top

Question 5: to satisfy Emily’s specifications when creating symmetrical castles you would find 28
combinations so | only created around 6 castles on the virtual isometric drawing tool, | came to this
conclusion by creating the front and side view and then used the trial and error technique to
uncover the rest of the shapes, when testing if the shapes are symmetrical I cut the shapes down the
middle and this was how | tested the symmetry. In these shapes | have drawn | cut the symmetry

Gives an indication of how many different
three-dimensional objects satisfy the

] ide views but
line differently, for example across the middle or diagonally. required front, top and side / e
does not show all of these different
g e —— em—— solutions.
Shape 1:
Copyright
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Geometry: Emily’s castle

Annotations
Right
Shape 5
e e SRR
Shape 3: Front Right o
Shape 4:
T T R
Top

Shape 5: — o
Shape 6: I

“Front  Right
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Geometry: Build the structure

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task

Students were asked to complete an investigation involving building and sketching prisms. They were required to use
the different views of a ‘building’ and isometric paper to draw two-dimensional representations of it.
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Geometry: Build the structure

You Build the Structure

1. Use cubes or blocks to build a “building” which has the three views shown. Complete
the sentence underneath the picture.

top view front view right side view

When I built the building, I found that it used a total of é blocks.

2. Draw a picture of the building on the isometric paper below. A“sample cube” has been
drawn for you in the corner.

- - - L - - - L -
. - . N

» * . .
* - - .

. . L] .
- - L .

* - - - L3 .
. . . . .

.5 - - - » .
* LN - . .

. - - - - - - L3 -
- . .“ L . - - .

. - . L] - - - . -
- . L] . . . . ®

- - - L - - - L -
- L] - . - - - -

Copyright

Annotations

Identifies the number of prisms to
construct a three-dimensional object from
different viewpoints.

Draws a three-dimensional object
constructed by multiple prisms on
isometric paper.
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Geometry: Build the structure

Annotations

3. Another building, which has the views below, can be built in a number of different ways.
By using blocks or cubes, write down the minimum number of blocks needed to build it.

top view front view right side view

‘When I built the building, I found that it can be done with a minimum of ﬁ Z blocks.

4. Using a picture on the isometric paper, show the building with the minimum number of
blocks, and, in a different colour, show the additional blocks which are possible, given
the three views.

- L3 - - - - - - 3
- - - . L - Al . .
. Ll - L] . - - - L3
- . - - . - - - -
- - - - - .
- - - L] . -
- - - - L L
. . . . . ) . .
g - 3 5 5 = Uses different views of a three-
. . . . . . dimensional object to draw possible
. . . . . . arrangements of prisms.
- . - . . -
- L » - - -
- - L L] . -
- L - L . - - - -
. . - - - - - L] -
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Statistics and probability: Assessment task

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task

Students had completed a unit of work on statistics and probability. They completed an experimental investigation in
class, recorded and graphed results and responded to questions formulated as a short test.
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Statistics and probability: Assessment task

Statistics and Probability Assessment Task Year 7

Part A

1. Ifyouwere to roll a standard six-sided die 36 times, how many
sixes (6’s) would you expect to get?

6

2. Experiment: Roll a standard six-sided die 36 times and record your results in
the table below.

Number Tally Total
1 Y "
2 A 3
3 | wr ]
4 M Es
5 T Iy \O
6 [N T

3. Graph a dot-plot of your data on the line below,

¢

e
. ¢
:;:Z
S B B
= .. 5 § v
0..,.0
1 2 3 4 5 6

4. What is the mode of this data?

3

5. Were the results what you expected? Explain your reasoning.
NOo - becaose. W toao eo@f\/Fa‘m ‘\Q i 30* Six colg Cov~
e,\)e(‘b o bor \odida' ¥ Qer 3one \ 8‘\' 2 ool fren 901"
onothrer \ %g\' L -

Copyright

Annotations

Calculates expected frequency of
outcome in a simple experiment.

Constructs a dot-plot based on data

gathered.

Identifies the mode of a data set.

Explains what was expected and
compares expected frequency with

observed frequency.
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Statistics and probability: Assessment task

Annotations
6. Based on the results of your experiment, calculate the experimental
probability (as a fraction) of rolling a:
r 6 [ 3 . . o
1- P(l)=7g 4- P)= 3¢ re Determines experimental probabilities for
3 o outcomes and attempts to leave fractions
2- P(2)=— 5- PGS | S o
36 N in simplest form.
3. pRES [ 2 6- P6)= & |2
* 118 %6 [

Part B
A single coin is tossed.

The sample space is: {Head, Tail}

The probability of tossing a Head is P(H) = %

The probability of tossing a Tail is P(T) = é

For the spinner shown:

ﬂh 1. Listthe sample space
Red, Bloe, % Identifies sample space for a simple
w Yink, feen experiment.

2. What is the probability of spinning red?

{
= States probabilities in experiments with
“ equally likely outcomes.

3. What is the probability of spinning red or blue?

7

—

4

4. How could you change the spinner to increase the chance of
spinning red? Explain your reasoning.

i .
N\ s
oo covd U?‘bmde Whieh Means QL con “%e Explains how to increase the probability
ancme o Move (\o\oe AR, @Qen) Yo red (onich INC «*ea34 of an outcome in a simple experiment.

Yre chunce of- Spinningy o~ eed-
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Statistics and probability: Assessment task

Annotations
Part C
A Year 7 Maths class sat a test and the following results were recorded:
2,3/52}3,40,1,712,2,3,3/@3, 21,2 4
.3 2 20,18 fﬁév§$,,f¢ﬁ¢y
1. Complete the stem-and-leaf plot below using the above information.
Stem | Leaf
0 |9
1 5,3
2 |%,% ; 6,7,9,9, q Constructs an ordered stem-and-leaf plot
3 i1v3 S,5 1l B and.attimpts to align the digits of the leaf
4 vertically.
=02
2. What is the range of the results?
39
3. What is the mode of the results?
Calculates the range, mode, median and
(lo\ mean of a data set.

4. What is the median of the results?

29

5. What is the mean of the results?

19 .RA473634-
6. Which measure (mode, median or mean) best represents the results of the i . e
class ? Explain your reasoning. Identifies the statistical measure that best
represents the data set.

i 'V\eo\ﬂ S Y A
The- meagre o% the femse %%ﬁebqg\j’;g;\“@&hﬂ +he

TO30\Ys @53 the Q\OSS eccbse 1t g the o\oeoa2§ oF ML He
Xotes ‘ro%e*her
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Measurement: Measurement investigation

Year 7 Mathematics achievement standard
The parts of the achievement standard targeted in the assessment task are highlighted.

By the end of Year 7, students solve problems involving the comparison, addition and subtraction of integers.
They make the connections between whole numbers and index notation and the relationship between perfect
squares and square roots. They solve problems involving percentages and all four operations with fractions
and decimals. They compare the cost of items to make financial decisions. Students represent numbers
using variables. They connect the laws and properties for numbers to algebra. They interpret simple linear
representations and model authentic information. Students describe different views of three-dimensional
objects. They represent transformations in the Cartesian plane. They solve simple numerical problems
involving angles formed by a transversal crossing two parallel lines. Students identify issues involving the
collection of continuous data. They describe the relationship between the median and mean in data displays.

Students use fractions, decimals and percentages, and their equivalences. They express one quantity as a
fraction or percentage of another. Students solve simple linear equations and evaluate algebraic expressions
after numerical substitution. They assign ordered pairs to given points on the Cartesian plane. Students use
formulas for the area and perimeter of rectangles and calculate volumes of rectangular prisms. Students
classify triangles and quadrilaterals. They name the types of angles formed by a transversal crossing parallel
line. Students determine the sample space for simple experiments with equally likely outcomes and assign
probabilities to those outcomes. They calculate mean, mode, median and range for data sets. They construct
stem-and-leaf plots and dot-plots.

Summary of task
Students were asked to complete the following task as a culminating activity on a unit of work.

Calculate the volume and surface area of this rectangular prism made from cubes with edge
lengths of 1 cm.

This set of cubes is arranged to form a different rectangular prism.
What do you know about the volume of the new prism?
Use isometric dot paper to draw examples of what the new prism may look like.

c. For at least two of your examples, calculate the area of each face of the prism and add these to find the total
surface area.

d. Explain how you would construct the rectangular prism using all of these cubes, so that it had the largest
possible surface area.

e. Collate your calculations in a table to demonstrate your answer.
f.  Provide a written explanation of your reasoning.
g. Write a conclusion about what you discovered and how you discovered it.
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Measurement: Measurement investigation

Annotations
). ¢ 3 LV Lw“\
j 2"y 23xkx2 A (Feont) =Lew Uses formulas for volume and area.
i 1 vz 2bem® b
! = Rem w2 = 26eryt Calculates the volume of a prism.
Yem
A (euds}: L +
=2x3
18 bem iy S B S P
n( "ofl 3) =Ll + i
Ukl Finds the area of each face of a
?€em ey %2 % [loin® rectangular prism in order to calculate its
% = Egernt total surface area.

2. Thie et of tubes s wmﬂged to Cortt a Qiffrent rectamevior frigm.

& The. volvme oof the shope Stays e sase becasse e cubes Demonstrates understanding of
H sH g Chanmed 5.0 Mag feos i /o fant , Piaht ;
FErehg iinged, b Pk fomidens TEF 1 seligiin. Migh conservation of volume.

b 3 USE Qe el

#Frel  ceuid
i

C. Fov ob leost T

) 4 (A AN ¢ ol |
Thiz  Fo gebhes
4 | envia congtees Hag  viue —_—
ee Ly Koo, Tha B s \ Describes how the surface area of a

O T prism can be increased.
Lo Fess g o arepifing peepre LY a

L W M S A

ot 17 & A

S
uem® Temt ] lyem? bueant § @nole of 8) g . .
f G- Gy dimensions and surface areas of
B 1 6em® | gemt | 2emdt | Sbemt rectangular prisms.
¢ boowt Bt Fewm ® S2em?
P bemz lewm? Gem® 6$mt
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Measurement: Measurement investigation

Annotations

Draws some alternative prisms with the
required volume of 24 cubic centimetres
on isometric paper.

- L - » - - Ll -
sf‘lb,) L] * . -
=8%% ) . . .
fzbent | x2:lzay " .
Ll - ) L] - o
-Q - F L] - -
A (w
T2l - - -
Begen? X2 =z 1bem®
. . . . Finds the area of each face of a
ol * L * . rectangular prism in order to calculate its
. 2L - » e
B0t %2> Dmr = 9O < B2 ol total surface area.
w Wy » s o -
- - * -
- L - L - - . - -
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Measurement: Measurement investigation

Annotations

- - - - -

» - - . . ®
- - - L] .

- ™ - . . .
o lw * . . .

. =1ge . . . .
.P’rvb 'XZ:!Zcr\'l . .

¢ ;(t:é"‘(a - g = - -
.é= 2y {vz = LW c,u\r\':‘ &

. e ot . . .
S y2efen? o 56 s pRamt

. . . . . .
L - - L -

. . . . . .
* » - L] -

- - e - - -
- - - L] -

- - - L - .
L - - L] £l

- - - - - L3 L] - .
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D' Sl\GPQ [0} @.\/rJlG(i\g HN- [T

| would  eonstruck  Ha prism

it He

woulcl

Ha

5"5&%{

Leyqe st G rea. l sp""': @i g ital ghope i
[y YO o ppeiortr  cptabing o
Lfcyv\?/ fengHh, lew IS N bemi” ;’&2:‘(&\* (’J‘i"”\‘ N o
Suifoce amo of bfemnt iidh s M2 Ligges” Eoifeen | houy
calepiare d f o iﬁgl\g\\ AT,

Suefeace
Qiet N on forsamt wttBln

Pe o e

F FQV\()\Q\\% Yaok & o Re sutfoce  angps  hawe Pangeol Yrem b8 cmz

Laswt

to 52cmi. Creghiog  +ho

A hard sl
e
B argest 1

br

Couf 5!»

A .
I

bhorden Buf 20(6/‘7‘0)1 £

lar, T4 o }}f;sm

i’f,as‘si)::Lc wibh 24 Cubes

g

{i,‘nd s

Ligure  eof
& {!'Jlm s
Ffread  wes

e

He suiface are
9 Findings of
{lo/ﬂt Iz 7/:(':9}/\/

2epr? In widis ead  Wemt o in haighr auing F o suled,
arta. of GYhem? Th secownd shope “foel "o lengh of Fppe t
wicH. Lem? ppd & SeighL af Zem ¥ g & a SUrAM’
are  6p boem2, Shape C was my  smallest  suiface  eure o
calovioded i lenglde T op bemn?, Wil of? Zem<

Reflects on investigation.

&

and o raht Ve’ Qriing (O 2 e P
5l cem?, 4‘? Qf 7 4 fb!}[’o\ D

fa, SAWC p “'ﬂ""v %4 g i {zf!‘jfncg Qrt & ouv"«*{t Py
& Thoyts e e nd 2 akf 3 5 i

oy €S. i GF maths i fole; s Jeny iy

fogt Yo adn }"ﬁ ~ abd @(fi’ /})@rma/-:'an Swetd a5 Aree,
Volurz, arat Sefface.  wrea, You leaen alslb sueh ag
lezg#L s heichA end beiqbt. s cow, L€ fp you faben
(VL prabless fedea, .,C" Gow Lfeore = ;:f,&;um.—
P Yoo pavd b word God ,‘p o fhﬁkmfﬁ,g &g
o P or nof,

B Shape B s wrong  because Hary
Casbrgs ; .'sa/-/y.

re Feo ﬁw
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