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Exploring Number Patterns

CONTENT DESCRIPTIONS

NA051 | Investigate the conditions required for a number to be odd

or even and identify odd and even numbers

NA060 | Describe continue and create number patterns resulting
from performing addition or subtraction

MATHEMATICAL BACKGROUND

In previous years, the focus of patterning has been on copying,
creating, continuing and translating repeating and growing patterns.
Concrete and pictorial materials have been used to explore the
majority of patterns. In this unit, students move away from concrete
and pictorial materials to explore number patterns that result from
addition or subtraction. The patterns relate closely to place value as
students are asked to add or subtract 1 or 10 from each expression
and describe how the pattern changes. For example, in an addition

number pattern the answer increases by 10 if an addend increases by
10. Subtraction number patterns are slightly more complex because

the difference will increase if 10 is added to the minuend (total) but
decrease if added to the subtrahend (part).

LESSON OVERVIEW

121 Investigating Odd and Even Number Patterns
122  Exploring Patterns of Three

123  Investigating Addition Number Patterns

124  Extending Addition Number Patterns

125 Investigating Subtraction Number Patterns

LANGUAGE

Students will use and develop the following language:
odd, even, multiple, pattern, number pattern, addition, subtraction.

Optional Digital Resources and Program Blackline Masters

The lessons in this program are further supported by optional online resources.

Go to www.origoeducation.com/go-maths-ace-support for further information
about the program blackline masters and these resources.

MATERIALS

Lesson 12.1

» GM ACE student journal, page 51

» GM ACE mentals workbook, page 23

+ Odd and even arrangement cards @
(Use Blackline Master 20)

Lesson 12.2
» GM ACE student journal, page 52

Lesson 12.3

» GM ACE student journal, page 53

* Blackline Master 8 copied onto an overhead
transparency

» Overhead projector

» Non-permanent marker

Lesson 12.4

» GM ACE student journal, page 54

» GM ACE mentals workbook, page 24

* 2cubes for each group of students:
— cube 1: 10, 20, 30, 40, 50, 60
—cube2:1,2,3,4,5,6

Lesson 12.5
» GM ACE student journal, page 55
* Cubes from the previous lesson
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Assessment

CONTENT INDICATORS

On completion of this unit, the students should be able to

_|Z| investigate the conditions required for a number to be odd or even
NA051
identify odd and even numbers
_@ continue addition number patterns
NA060
_@ continue subtraction number patterns
TECHNIQUES Unit 12 Written Test
The following tools can be used to assess the content indicators. -
ETEMATHS
. UNIT 12 TEST Name
1. Written Test @ Loop he v rumbers
Allow time for the students to complete the written test for Unit 12. () 2 8 @ "
. - . . 2. Complete the number sentences.
Consider administering the test one or two weeks after completion L P ——
of the unit. \Q+ o b s s <20 c-ﬁ" 0=

L+ = 20 4+ + 20 = 34

13 |+ = 20 4 + 30 = uu

= 20 TLf+L.o=5u
=20 | || 14+ [+ 50 o &1

Ask the student to arrange a handful of counters to determine if the total
number is odd or even (i.e. without counting). Students should identify . @

2
=
2. Diagnostic Probe |z| w6k
8
10 |

21

23

25
= 27 12 '+
29

‘_Dm\ta

Il

that all counters in an even order arrangement have a partner (or that KN ENFRE BN ol B a8
one counter in an odd order arrangement does not). ad I AR B EX RN) B B B3
33 = 6 =27 w3 = = u =20

33—8=; ‘*5fT=‘+| 23*5=;

0% 33K 10 423 6—£=i E‘i=£

o o 00000
[ ) n (3.) write the next two numbers in each pattern.
0000
a.

-

ﬂ.
M ﬂ
NEIR~E IS
ERIRNIES
| w || w
'H!
“ -H
SE|S

r
nm

£

o

Before After '
« [nH 2] 2]
RECORDING | Year3

Content Strands

for this unit alongside the relevant content description(s) on a copy of the NA060
Progress Record (page xii).

Record each student's achievement of the content indicators in the box(es) El

Proficiency Strands

Record significant observations in the Progress Record (page xiv).
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EICMATHS

UNIT 12 TEST Name:
. Loop the even numbers.
56 78 L3

2. Complete the number sentences.

10

81

3L

19

Then write the number sentence that will come next in each pattern.

b.

19 = 2| 15 '+ =
19 = 23 L+ =
19 = 25 13 '+ =
19 = 27 12+ —
= + =

d- 33 = - = Ll

33 = L3 - = L

33 = LL - - L

33 = L5 — = L

3. Write the next two numbers in each pattern.

a.

b.

« + 10 = 24

+ 20 = 34

+ 30 = LL

+ LO = 54
+ =
F 26 = 2 =
25 - 3 =
2L = L =
23 = 5 =

52 M= L6 ™~ LO = 3L = 28 - —
31 ™= 33 = 36 ™~ 38 = Ll - -
23 ™ 22 = 20 = |7 ™= |3 = —
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Investigating O0dd and Even Number Patterns MATERIALS

* GM ACE student journal, page 51

In this lesson, students investigate the conditions required for a number to be odd + GM ACE mentals workbook, page 23
or even. They then use these conditions to identify odd or even numbers. « Odd and even arrangement cards @
(use Blackline Master 20)
DAILY NUMBER SENSE Sudont Journa
Ask: If we start at 100 and count by fives, what numbers between 150 and 170 will A
we say? How do you know? Invite individuals to write the numbers 155, 160 and
165 on the board and to explain their thinking. Use the following questions to focus 11 .. Loop the pictures that show odd numbers

H

using language such as ‘ends in 5 (or 0)." Repeat the whole discussion starting at
100 and counting by twos.

on the digits in the ones place: What place do you use to help you decide? What
digits are in that place? Discussing the digits in the ones place is more helpful than @ Hﬂ
b. What do you notice about each odd number?

There is always an extra one that does not

ACTIVITY have a partner.

1. By this stage students will more than likely bring an understanding of odd and 2. a. Colour the even numbars.
even numbers to the classroom. Ask confident volunteers to share their [ 0 R R o B )
understandings with their classmates. RN R A T

2. Display the odd and even arrangement cards and have the students identify the Ei Eg 5 EE Eg EE }j EE Eg ;5
cards that show an odd or even number. Ask: What makes a number odd? \What nlnln w7 v ] L
makes a number even? Elicit observations such as: an even number always has s fofofafe]u]o]e]xn]w
a partner, an even number can be shared equally between two groups, an even B e o ace is abave
number is always a twos fact, and so on. ' a2,4,6,80r0.

3. Have the students complete Questions 1 and 2 on page 51 of the GO Maths ACE b Iz (77 e mmber 11 o0t o vnt o s 0 prove oo 51
student journal.

4. Discuss Question 3 on page 51 of the student journal. Have the students shade DAILY COMPUTATION PRACTICE
the numbers between 1 and 10 that are even. Ask: Who can see a pattern? Use page 23 of the GM ACE mentals workbook.
Who can shade the remaining numbers that are even on the hundred chart?

Invite students to describe the pattern that they see, then shade the remaining Mentals Workbook
even numbers. Discuss the numbers that were shaded. Ask: How can we prove
that each of these numbers is even? Invite students to share their suggestions. WHICH ROOM?
Suggestions might include drawing two rows of dots to confirm that each dot ot the con lkes 1o lece o0 ths plono, Lost ighte & storm hit
has a partner or cutting out an array to match the number in question then R e s ppet out. Do you know where Cutie wos when the
splitting it into two equal groups. Then witecod e above 1 matening answer m to o
5. Have the students complete Question 4 on page 51 of the student journal. o [H] wo-2-3 .4
b. E oxu=24- 4 « 6
« [E] exv-32- 4. 8
REFLECTION ¢ [A] oo 6ol b
e II| ux7=28=_7 « 4
Ask the students to consider why a twos fact is always an even number. Encourage t [R] ax-36- 4.9
them to share their reasoning. ° axu=_8 = b« 2
h. E uxs= 20=5 x4
A CIETIEE. N
\
[

ol =

uxu=16  ux8=32  5x4,=20
‘@ Ixu= 4 7xu=28 Lx9=36
: uxb=2H ux2=8 3xu= 12

GOMaths ACE Yer3 Ui 12 MULTIPLICATION - 45 FACTS WITH TURNAROUNDS 23
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Exploring Patterns of Three

In this lesson, students investigate patterns that are made when skip counting
by three on a hundred chart.

DAILY NUMBER SENSE

Ask: If we start at 101 and count by fives, what numbers between 180 and 200 will
we say? How do you know? Encourage the students to count a few numbers and
then use the pattern to work out the remaining numbers (181, 186, 191, 196).
Repeat the whole discussion starting at 103 and counting by fives.

ACTIVITY

1. Have the students form a large circle in a spacious area of the classroom. Say:
Today we are going to count in threes. I'll start the count then we’ll work in a
clockwise direction around the circle. Repeat the activity several times starting
at a different number or a different position in the circle.

2. Have the students complete Questions 1 and 2 page 52 of the GO Maths ACE
student journal. Students can then describe the patterns that they have made.

3. Read Question 3 of the student journal. Model the question by selecting one of
the shaded squares e.g. 45. Ask: What is the sum of the digits? What is 4 + 5?2
Write the answer (9) on the board. Ask: Can nine be shared evenly among three?
Receive confirmation before asking students to add the digits of another multiple
of three to see if the sum of the digits can also be shared evenly among three.

4. Have the students complete Question 4 on page 52 of the GO Maths ACE
student journal.

REFLECTION

Write a three-digit number on the board e.g. 144. Students then use their findings
to determine if the number is divisible by three. Repeat with other examples.

UNDERSTANDING | | FLUENCY |

MATERIALS

* GM ACE student journal, page 52

Student Journal

X Answers will vary.

a. Startat 3. Count in steps of 3. Colour the numbers you say.

b1 62 63 bl 65 b6 67 68 69 70

71 72 73 7 75 76 77 78 79 80

81 82 83 8. 85 86 87 88 89 90

al a2 a3 au a5 %6 a7 ag aq 100

* b. Describe the pattern that you see

There are diagonal lines with two numbers

in between.

¢ Add the digits of any two-digit number that you shaded.
Write the total in the first box below then complete the sentence

9 sharedbysis 3 .

d. Compare your sentence with a classmate.
Can each shaded number be evenly shared? Yes

Image another row of numbers w

52 [F gk

60 Maths AGE Year 3 Unit 122

DAILY COMPUTATION PRACTICE

Orally practise a selection of mixed facts and
their turnarounds from the x 2 and x 4 facts.

GO Maths ACE Year 3 Unit 12
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Investigating Addition Number Patterns MATERIALS
* GM ACE student journal, page 53
In this lesson, students use a hundred chart to study the effect of adding the same + Blackline Master 8 copied onto an
single-digit number to a sequence of two-digit numbers. overhead transparency
* Overhead projector
* Non- t k
DAILY NUMBER SENSE orpermanent marker
Ask: If we start at 100 and count by fours, what numbers do we say? What do you Student Journal
notice? What patterns do you see? Invite individuals to count and then write the X Answers vill vary.
numbers they say — from 100 to 140 — on the board. Then ask: /f you keep
counting, what numbers between 180 and 200 will you not say? Encourage them to 1. Colour each starting number purple. Colour each total 168, Write the answers
identify the odd numbers. Some confident students might be able to identify other a - |
numbers that will not be in the count.  CL R e el R e
2|+ 112 | 13 BIsY 15 [ 16 17 | 18 | 19 | 20
e 21 |22 |23 | 24| 25| 26 27 | 28 | 29 | 30
2b+8:37|+ 31 32|33 |34 35|36 37 38|39 L0
ACTIVITY 3b+g= 4 L[ u2 | L3 [k L5 [u6 | L7 (L8 | L9 | 50

ub+8= _O4 51|52 | 53 |8l 55 |56 57 |58 |59 | 60
ECAER |

1. Project the hundred chart. Then write 23 + 5 on the board and ask: How could

we use the hundred chart to show this number sentence? Encourage students *h et petens com o s

to provide suggestions before inviting a confident volunteer to come to the front. Only the digit in the tens place changed in both
Guide them to shade the first addend (23) and the number that is 5 more. the starting numbers and the answers.
Complete the number sentence to match (23 + 5 = 28). Repeat for each of the 2. Wite the answers. Use number patterns to hel.
number sentences shown below, writing them one below the other so that the 2 " aas 32 © el 49
pattern is more visible. Biu= 22 a+9-_33 w+8=_50
33+5=_ B+u=_32 54+9- 34 w3+8=_bl
Bet= 42 %+9=_35 w+g= 52
43+5=__ ) 4. 36 wes- 53
53+5=___ ’
I Gt s o b3
63+5=___
2. Have the students look at the number sentences and describe what they notice. DAILY COMPUTATION PRACTICE

Ask: Which numbers changed? How did the numbers change? Which numbers

. . . Orally practise a selection of mixed facts and
stayed the same? Encourage students to provide a variety of observations. yp

their turnarounds from the x 2 and x 4 facts.

3. Repeat the activity for the sequence of addition number sentences
shown below.

18+7=___
28+7=___
38+7=___
48+ 7=__

4. Have the students work independently to complete page 53 of the GO Maths ACE
student journal.

REFLECTION

Discuss the students’ answers to page 53 of the GO Maths ACE student journal.
Have the student describe the patterns and the relationships between changes in
the addend and the related changes in the answer, for example, when an addend
increases by ten the answer increases by ten.

94 GO Maths ACE Year 3 Unit 12
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Extending Addition Number Patterns

In this lesson, students use addition number patterns to find unknowns in number
sentences involving equality.

DAILY NUMBER SENSE

Ask: If we start at 3 and count by threes, what numbers between 80 and 100 will
we say? Have the students count by threes and write the numbers on the board as
shown below.

3 6 9 12 15 18 21
33 36 39 42 45 48 51

24 27 30
54 57 60

Ask: What do you notice? What do you think the last number in the next row will
be? Invite individuals to make predictions and describe any patterns they notice.

ACTIVITY

1. On the board, draw the pan balance shown below. Ask: What do we know about
this pan balance? (It's level so the total on each side must be 25.) What number
sentence can we write? Encourage the students to explain that the number
sentence must involve ‘equals’ and assist them to write 25 = 15 + ___. Then ask:
What will we write in the box? How many different numbers could we write?
How do you know? Establish that there is only one number and ask a student to
write 10 in the box. During the discussion, use language such as ‘empty box' or
‘unknown’ to describe the missing addend.

15|[] 25
AN

2. Replace 25 with 26 and ask: What will happen to the pan balance? How can we
keep it level (even)? Encourage students to explain that an addend will need to
be changed. On the board, write the related sentence, 26 = 15 + ___ and have a
volunteer write the missing addend. Repeat the discussion to change one of the
numbers; the total or either addend.

3. Organise the students into small groups and provide each group with two labelled
cubes for them to complete Question 1 on page 54 of the GO Maths ACE student
journal. Have the students take turns to roll the cubes. They can discuss where
one of the numbers can be used to complete a sentence so all members of the
group write the number in the same place.

4. Have the students work independently to complete page 54 of the student
journal. Retain the cubes for use in the next lesson.

REFLECTION

Discuss the students’ answers to page 54 of the GO Maths ACE student journal.
Invite students to describe what they notice about each of the patterns in Question 1.
Reinforce the idea that increasing or decreasing an addend increases or decreases
the total by the same amount when the other addend is always the same.

UNDERSTANDING PROBLEM SOLVING

MATERIALS

* GM ACE student journal, page 54
* GM ACE mentals workbook, page 24

* 2cubes for each group of students:
- cube 1: 10, 20, 30, 40, 50, 60
- cube2:1,2,3,4,5,6

Student Journal
I Roll two labelled cubes. Choose one number to write in any number sentence
in any set to make a true sentence
SETA SETB SETC
ERU AT e 10 2 | 60 Le-es
3s 2 =15 3+ 20 -5 50+ _ D =55
3+ 3 -1 3+ 30 -u3 4O L
3+ 4 - 3+ HO _s3 0+ 3 -3
3+ 5 -8 3+ 90 -3 20 .,-»
3+ 6 -1 3+ 60 _7 I0+L:H
2. . InSetA, how did the ones digits in the answers change?
They increased by one each time.
b. In Set B, how did the tens digits in the answers change?
They increased by one each time.
3. Write the missing numbers in each set.
a. . .
wge 17 s as= 18 .7 3+ _92 05
we 16 s as=_19 .7 I | s
s0+ 15 45 =20 .75 i5:_90 _ o5 .
sie M s = 2l L 6+ 89 — 105 é
5. 13 L5 | w-22 .| 7+ 88 L5
Sy 5 ey i e e T

DAILY COMPUTATION PRACTICE
Use page 24 of the GM ACE mentals workbook.

Mentals Workbook

WHERE'S THAT?

What popular Australian holiday destination was once known
as Umbigumbi?
Figure out each of these and rule a line to the correct answer. The line will

pass through a letter. Write the letter below the matching answer at the
bottom of the page.

ISIVIRIFIERR|S| [P|A[R[AID]I|S]E]

2L MULTIPLICATION - 25, 4s AND 55 FACTS WITH TURNAROUNDS 60 Maths ACE Ve 3 Unit 12
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Investigating Subtraction Number Patterns

Subtraction sentences involving balance are difficult to model with concrete or
pictorial materials. In this lesson, students use their understanding of the subtraction
concept to find unknowns in number sentences involving equality.

DAILY NUMBER SENSE

Review the previous Daily Number Sense discussion. Ask: /f we start at 3 and count
by threes, what numbers between 100 and 120 will we say? Have the students
count by threes and write the numbers on the board. Ask: What do you notice?
What do you think the last number in the next row will be? Invite individuals to
make predictions and describe any patterns they notice.

ACTIVITY

1. Write 25 - 15 =___ on the board and ask: What happens if we add 1 to either
number? How is the answer changed? What happens if we take 1 away from
either number? How is the answer changed? Invite students to change either
the known part (subtrahend) or the total (minuend) by adding or subtracting one
and describe the effect on the answer. Write new sentences each time,
€9.26-15=__ ,24-15=__,25-16=__and25-14=___

2. Repeat the discussion for 25 -___ = 15.

3. Organise the students into small groups and provide each group with the
labelled cubes from the previous lesson to complete Question 1 on page 55
of the GO Maths ACE student journal. Have the students take turns to roll the
cubes. They can discuss where one of the numbers can be used to complete
a sentence so all members of the group write the number in the same place.

4. Have the students work independently to complete page 55 of the GO Maths ACE
student journal.

REFLECTION

Discuss the students’ answers to page 55 of the GO Maths ACE student journal.
Invite students to describe what they notice about each of the patterns in Question 1.
Reinforce the idea that increasing the minuend (the total) increases the difference
(part/answer), and increasing the subtrahend (first part) decreases the difference
(second part/answer).

96 GO Maths ACE Year 3 Unit 12

UNDERSTANDING

MATERIALS
* GM ACE student journal, page 55

e Cubes from the previous lesson

Student Journal

1. Work in a group with two labelled cubes. Roll the cubes and choose one number
to write in any number sentence in any set to make a true sentence.

- 60 ¢ |

(a. “‘ (c.

‘ 22*i=|7 ‘ bl - Lfo =2l
2- 6 -6 | s 30 | s 3 ‘
22*l=|5 ‘ Ll - 20 =21 ‘ 22 - 20 =2

| 2-8 - | 3-_10 o || w-0-_1

s m

2-3 -0 || a- 60 _y

2- M4 i 71- 50 -y | s55-50= O |
w- 40 -y

2. For each set above, which numbers changed in each sentence?
a. .
The number being subtracted and the answer.

|
‘b' The starting number and the number being subtracted. :
c

| All the numbers. “

3. Write the missing numbers in each set

102 5 s I 5= 4O 35 ‘
1Ol 575 “ ou= 139 _35 ‘

[a. ) b
os- 17 _ug

b5- 16 _iq “

| e5- 15 5o || 100 _5_75 | j03- 138 35
| I - M ﬂ—zu:m“ 2= 137 _35 \

‘ es5- 13 _s ‘ 98 5.5 | 0= 136 _35
J{ I -7
N - X ———— s

DAILY COMPUTATION PRACTICE

Write2x___=_ _and4x__=__ onthe board.
Write the same multiple of 10 in both sentences
and ask the students to give the answers.

PROBLEM SOLVING
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