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BY THE END OF YEAR 6
THE MATHEMATICS STANDARD

cecccccce

By the end of year é, students will be achieving at
level 3 in the mathematics and statistics learning
area of the New Zealand Curriculum.

Number and Ly
Algebra o
In contexts that require them to solve problems or
model situations, students will be able to:

Statistics n

In contexts that require them to solve problems or
model situations, students will be able to:

e investigate summary and comparison
questions by using the statistical enquiry cycle:

- gather or access multivariate category and

whole-number data
e apply additive and simple multiplicative

. . - sortdata into categories or intervals, displa
strategies flexibly to: g peay

it in different ways, and identify patterns
- combine or partition whole numbers,

including performing mixed operations and
using addition and subtraction as inverse
operations

- Interpret results in context, accepting that
samples vary;

e order the likelihoods of outcomes for situations
involving chance, considering experimental

- find fractions of sets, shapes, and .
I : P results and models of all possible outcomes.

quantities;

e determine members of sequential patterns,
given their ordinal positions;

e describe spatial and number patterns, using:
- tables and graphs

- rules that involve spatial features, repeated
addition or subtraction, and simple
multiplication.

Geometry and (6am)
Measurement o

In contexts that require them to solve problems or

model situations, students will be able to:

e measure time and the attributes of objects,
choosing appropriate standard units;

e use arrays to find the areas of rectangles and
the volumes of cuboids, given whole-number
dimensions;

e sort two- and three-dimensional shapes
lincluding prisms), considering given
properties simultaneously and justifying the
decisions made;

e represent and describe the results of
reflection, rotation, and translation on shapes
or patterns;

e [dentify nets for rectangular prisms;

e draw or make objects, given their plan, front,
and side views;

e describe locations and give directions, using
grid references, turns, and points of the compass.

® 0000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

0000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000600000000

35



©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BY THE END OF YEAR 6

cecccccce

ILLUSTRATING THE STANDARD

The following problems and descriptions of student thinking
exemplify what is required to meet this standard.

Number and Algebra Im

During this school year, Number should be the focus of
50-70 percent of mathematics teaching time.

Example 2

1. What fractions of the whole birthday cake are pieces A
and B? Explain your answer.

2. You have 60 jelly beans to decorate the top of the cake. If
the jelly beans are spread evenly, how many of them will
be on # of the cake?

Example 1 Double 3 which 15 6. A s
v evie column gq that

wia kes

Y

Mitchell had 231 toy sports cars. He sold 78 of them. How
many cars did he have left?

The student solves the problem by using an efficient
strategy that involves mental calculation and place value
understanding. They may draw on the inverse relationship
of addition and subtraction, as illustrated in the speech
bubble below. Use of recording is acceptable. If the
student uses a vertical algorithm to solve the problem,
they must explain the place value partitioning involved.

AN

The student uses either rotational symmetry, mapping how
many of A or B will fit into a full turn, or multiplication to

correctly name the fractions (e.g., "B'is £ of , soitis & ).

They use division and multiplication to find the number

of jelly beans on four-tenths of the cake [e.g., "60 = 10=6
1

jelly beans on =, 4 x 6 = 24 jelly beans”).

10°

Example 3
1 1 %—ﬂ-—‘
L l This is how the tapatoru pattern grows.
Tapatoru (triangle)
— 30
. b B

= |
(5] | 53 2 31 How many crosses will be in the 20th tapatoru pattern?

Show how you worked out your answer.

The student uses repeated addition or a multiplication

rule in conjunction with a recording strategy. Alternatively,
they might use spatial features of the pattern to solve the
problem (e.g., by noting there’s an extra cross on each side
as the pattern grows).

ZWM'}’ ’2|3 | 4] 20
Cosses 31619 012] [0

It5 +mes Hhaet

78 plus 22 is 100. 131 more is 231.
So the difference between 78 and
231is 22 plus 131, which is 153.

The 20th pattern will have 21 crosses
on each side. So that will be 3 x 21 =63
crosses, less 3 so the corners are not
counted twice.

Source: adapted from Figure It Out,
Algebra, Level 3, page 3.

Source: GloSS Assessment K, Task 6.
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BY THE END OF YEAR 6

eccccccoe
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ILLUSTRATING THE STANDARD

Geometry and Measurement

Example 4

When you put a jar over a burning candle, the flame will soon
go out.

This is because the flame uses up the oxygen in the jar.

3. Can you predict how long the flame will take to go out if
you know the capacity of the jar?

4.  Stick the candle in the base of an
ice cream container. Put about
2 centimetres of water in the
container. Putthe jar over the

Do this activity with a classmate. Before you start, draw up a
table like this:

Candle Trials

lighted candle.
Time for flame to go out C;pacity Water rises up into the jar as
Trial 1 2 3 Middle in mL the oxygen is used up.
Jar 1 Estimate what fraction of the air
in the jar was oxygen.
Jar2
Jar 3 The student carries out the investigation in an organised
manner. They accurately measure both time and capacity,
Jar 4 using appropriate units and devices. They use their
Jars measurement data to “generalise” the time required for a

candle flame to go out (about 3 seconds per 100mL of air).
They estimate the fraction of the air in the jar that was
oxygen as approximately one-fifth or 20 percent. (Note
that the rise in water is due to a change in pressure, but it
gives a reasonable estimate for the fraction of the air that
was oxygen.)

1. Getfive jars of different sizes.

Using a stopwatch, time how long the candle flame
takes to go out after you put each jar over it.

Do this 3 times for each jar and then record the middle

time on your table.
Source: adapted from Figure It Out, Measurement, Levels 3-4, page 11.

2. Measure each jar’s capacity by filling it with water
and pouring the water into a measuring jug.

Record the measurements in your table.
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BY THE END OF YEAR 6
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ILLUSTRATING THE STANDARD

Example 5

Show the student the following illustration. Explain
that they have to answer the question without physically
cutting or folding the paper.

How many of these nets will fold up to make the box? Which
ones are they?

a .
.

| :

The student correctly identifies that three nets - B, D,
and E - will fold to make the cuboid model (a rectangular
prism]. They understand that the model must have four
rectangular faces and two square faces, and they can
visualise whether the faces overlap when folded and how
the connected faces form parts of the model.

Source: adapted from NEMP’s 2005 report on mathematics, page 46.
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Example é

Provide the student with interlocking cubes and the
following illustration.

Here are drawings for 3 buildings. The projections [plan,
front, and side views] and isometric views have been mixed
up, and one of the isometric drawings is missing.

Match the projections with the isometric views for 2 of
the buildings.

Then use the projections of the third building to assemble it,
using interlocking cubes. If you can, draw an isometric view
of this building.

Projections for building A

Front view

Plan view .
Isometric view 1

Side view

Projections for building B

Front view
Plan view

Isometric view 2

Side view

Projections for building C

Plan view
Front view

Side view

The student correctly matches the projections and
isometric views for two buildings (building B with
isometric view 2; building C with isometric view 1). They
then accurately assemble a model of a building that
agrees with the projections for building A. If they draw
an accurate isometric view of their building, they exceed
the expectation.

Source: adapted from Figure It Out, Geometry, Levels 3-4, page 15.

ceccoce
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BY THE END OF YEAR 6

ILLUSTRATING THE STANDARD
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Statistics

Example 7

Have each student in the class create a data card with
answers to the following questions:

e Areyouaboyoragirl?
e Can you whistle?

e Areyou the oldest, the youngest, the only, or a middle
child in your family?

e Which hand do you usually write with?

Koq
3 =
=3 =
o =y
= =
youngest

Photocopy all the data cards onto A4 paper. Organise the
students into pairs, hand out a set of data cards to each
pair, and have them cut out all the data cards.

Suggest some different types of questions that could be
answered from the data - for example, summary questions
like “Can more people whistle than can’t whistle?” or
comparison questions like "Are more boys or girls left-
handed?”

Sort the class data to find the answers to your questions and
display the results using graphs so that your classmates can
clearly see the answers.

The student asks summary and comparison questions
that can be answered using the information provided by
the data cards. They sort and present the data in ways
that clearly answer their questions and communicate their
findings. To highlight differences, they use pictographs

or bar graphs (made from the data cards). To highlight
proportions, they might use strip graphs or pie charts.

Girls' Preferred Hands Boys' Preferred Hands

Source: nzmaths website, Statistics, Level 3, Data Squares:
www.nzmaths.co.nz/node/160
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Example 8

When you toss two coins together, you could get these results:

o0 ©9 09

two heads two tails one head and
one tail

Toss two coins 24 times.

Each time you toss, put a new counter on a graph to show what

you got, like this:

two heads

two tails

one head and
one tail

What does the graph show?
Draw a diagram to explain why this happens.

The student’s results will almost certainly suggest that the
likelihood of heads-heads or tails-tails is less than that of
one head and one tail. To explain their results, they should
develop a model of all possible outcomes. Suitable models
include:

H H T
e
\-\T_/H T(RT(TT
*h‘h‘1a

From the model, they should explain that there is only one
way of getting heads-heads or tails-tails but two ways of
getting one head and one tail. If the student expresses the
likelihoods as fractions, they exceed the expectation.

Source: adapted from Figure It Out, Statistics (1999), Levels 2-3, page 22.
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