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Recognise representations

Describe & express ideas

Connect related concepts

Predict outcomes, relationships

Find & use a model

Solve & pose ‘real’ problems

Evaluate & adapt strategies

Justify reasonableness

Deduce & defend arguments

Form logical conclusions

Prove generalisations

Identify and explain patterns

See mathematics as worthwhile            Identify meaning in their world

Believe in one’s own efficacy              Participate effectively in groups

Calculate with precision

Estimate with reasonableness

Recall definitions/facts

Use appropriate methods & 
measures

Resources to activate and assign competence
Adapted from Swafford & Kilpatrick
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Multiplying fractions – Smith & Stein 1998
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Memorise the rule

Worked examples and procedures 
without  connections:

𝟐

𝟑
x 𝟑
𝟒

𝟓

𝟔
x 𝟕
𝟖

Procedures with connections

Find 1/6 of 1/2. Use pattern 
blocks. Draw your answer and 
explain your solution.

Doing maths

Create a real world situation for

𝟓

𝟔
x 𝟕
𝟖



Try this with Level 3 or 4  - Swafford and Kilpatrick 

Students with a conceptual understanding of place value 
concepts and operations immediately knew it was not right.
“This is 10 x 8 so I think they have just put decimal in wrong 
place. I am thinking its meant to be 75.1995”

Estimate and explain why this is right or wrong
9.83 x 7.65 = 7519.95

Procedural focused students may
• withdraw from doing it without a calculator
• revert to pen and paper methods (not understanding 

estimate)
• if calculating this have a 50% chance of a procedural error



1 Delve into NZMaths
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What resources are we using?



The Units of work are proving popular
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Units offer sequenced activities suited to 2 week blocks
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We can use consolidation tasks to practice these

Teaching Points can support formative benchmarks
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Prior experience highlights pre-requisite skills
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Rich learning activities 
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This supports our procedural and conceptual skills
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Problem Solving activities
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Supports to develop pedagogical content knowledge
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E-Ako – PLD360 for kaiako

Subject 
Matter 

Knowledge

Pedagogical 
Content 

Knowledge
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E-Ako – Maths adventures for ākonga
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Building a Just-in-Time Community
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2 Content insights
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What sub strands are causing issues?

“If they cannot apply, it could be due to misconceptions”(Carpenter & Lehrer, 1999)In your experiences which of the 
following sub strands do you encounter a growing need to revisit, reteach or remediate?:



A deep dive into the descriptors

Number Strategies – Key ideas Number Knowledge – Key ideas

Level 1 Counting can be used to solve number problems.
Students see numbers as made up of ones, and to operate with numbers 
need to count the individual items. There are two main counting strategies:
Counting from one.
Counting on

Objects in a set can be counted.  Students are learning to count with understanding and 
identify “how many’ in sets of objects. There are two elements involved in counting the 
objects in a set:   
Number word sequence,   One-to-one , This moves to ‘skip counting’ eg 2s, 5s, 10s

Level 2 Numbers can be partitioned and combined to solve simple addition and 
subtraction problems. Students recognise part-whole thinking and apply it 
to derive results from known facts. Strategies include

Compensation eg 7 + 6; 6 + 6 = 12, so 7 + 6 = 13

PV partitioning eg 23 + 13; (20 + 10) + (3 + 3) = 30 + 6 = 36

Our number system is based on groupings of the number ten. Students develop an 
understanding of place value. “Houses’ can be used to show columns 

eg 7 in tens represents 70 ones.

Level 3 Numbers can be partitioned and combined to solve more complex 
(multi step) addition and subtraction and simple multiplication and 
division problems eg
53 – 28; 53 – 30 = 23, 23 + 2 = 25
43 – 38; solve as 38 + [  ] = 43
If i know 5 x 5 = 25 then I know 6 x 5

Numbers can be represented in a variety of ways including fractions, decimals and 
percentages for representing small numbers.
The fraction ¾ , 4 is division of equal parts, 3 is number of the parts
Decimals extend the PV system. Each column to the right of point is worth ten 
times less (a tenth of)
Percentages thought of as fractions (out of 100 parts)

Level 4 Rational numbers can be represented and operated on in a variety of ways to solve problems.
Rational numbers include; natural (1,2,3,4), whole numbers (0,1,2,3,4), Integers ( -2,-1,0,1,2) represented by number lines, exponents, expanded + standard 
form
Strategies that can be used include reversibility, doubling and halving, compensation, place value partitioning, using the distributive law.



A practical understanding of these when solving problems

(including the ability to make initial estimations)

37 + 41 + 40 + 38 as 4 x 40 – 4

24 x 35 as (20 x 35) + (4 x 35)

13 x 6 as 10 x 6 + 3 x 6 

14 x 9 as 2 x (7 x 9)

9 x 78 as 9 x 80 – 9 x 2

276 ÷ 12 as 240 ÷ 12 + 36 ÷ 12

12 x 33 as 4 x 99

216 ÷ 12 as 216 ÷ 2 ÷ 2 ÷ 3

354 ÷ 6 as 6 x [  ] = 354

Why is their a difference between (20 ÷ 10) ÷ 2   and 20 ÷ (10 ÷ 2)

NA4-1 Use range of multiplicative strategies when operating on whole numbers.
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Choosing resources to target objectives



Why this is currently an important area

TIMSS Year 5
Maths item analysis



The report looked at Year 5     

Linguistic Complexity International 
average % correct

NZ 
average %  correct

Average difference

Knowing 58 48 -10

Applying 52 45 -7

Reasoning 40 36 -4



90% of students reported they had been taught this

MoE Data Report: TIMMS International 

Average %

New Zealand

%

27 x 43 = 53 16

Add 385 to 5876 67 26

Number added to 73 with sum of 1068 49 25

3126 + 845 + 72  = 72 39

6 x 312 = 65 30

927 divided by 3 = 46 19

0.2 + 0.02 + 2.2 55 21
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Which of these has the 
largest value?

0.2
0.02
0.22
0.202

0.2 0.02 0.22 0.202

18% 3% 41% 38%
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0 2

0 0 2

0 2 2

0 2 0 2

0 0

0

0

0.2 0.02 0.22 0.202

18% 3% 41% 38%

7% 1% 14% 78%

Ideas from Unit for explicit teaching groups
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Math Walks - Feb 2021 (google.com)

A great find for visual problems
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https://sites.google.com/powayusd.com/math-walks/math-walks-2021/feb-2021


Many sources we use including…

Any recommendations?
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Sione’s luggage has a mass of 7.5kg. He had to remove his tablet that had 

a mass of 750g. What is the mass of his luggage now?

The Kuhui Ako is organizing a kapa haka competition with all the schools. If 

there are 534 people going and a bus can carry 48, how many buses will 

be needed?

My daily runs on FitBit so far this week have been 8.6km, 9.4km, 10.9km, 

7.75km and 8.1km. If my target is 50km by this evening, how much do I 

need to run today?

We still use all problem types eg Application 

• Reactivate or consolidate procedural fluency.

• Connect inquiry process to explicit teaching of method

• Diagnose what knowledge students have, pre teaching

*Learning can become stuck in “methods of calculating”


