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Resources to activate and assign competence

Adapted from Swafford & Kilpatrick

Calculate with precision Deduce & defend arguments

Estimate with reasonableness Form logical conclusions

Procedural
Fluency Recall definitions/facts

Adaptive
Prove generalisations Reasoning

Use appropriate methods &
measures

Identify and explain patterns

Content

Recognise representations

Measureme“‘ Find & use a model

Conceptual Describe & express ideas and Geomet'y

Solve & pose 4 njf T €1 [ |j Problem
Solving

Understanding

Connect related concepts Evaluate & adapt strategies

Predict outcomes, relationships Justify reasonableness
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Multiplying fractions

LUSmith & Stein 1998

Memorise the rule

Worked examples and procedures

Procedural without connections:

Fluency
—_ X —_—

_X_

Content

Measureme“‘

Procedures with connections

Conceptual _
Find 1/6 of 1/2. Use pattern

blocks. Draw your answer and
explain your solution.

Understanding
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and Geomety

Doing maths

Create a real world situation for

Adaptive
Reasoning

Problem
Solving




Try this with Level 3or4 - Swafford and Kilpatrick

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

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

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

Students with a conceptual understanding of place value
concepts and operations immediately knew it was not right.
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Delve iInto NZMaths

nzmaths.

The home of mathematics
education in New Zealand,




What resources are we using?

Units of work

Rich learning
activities

Problam
Solving...

e-ako maths
adventures

g-ako PLD 360

Numeracy
Project...

Picture Books

Figure it out

Take this

Digital
learning...

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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The Units of work are proving popular

Planning space il

Manage and create teaching plans.

Long-term plans.
Long-term plans

These long-tarm plans provide & starting point for planning a mathematics teaching programme for a year,

Plans, by term, in the Planning Space
Full-yaar plans

Term 1 Term 2 Term 3 Term 4
Early level 1 = 2 A A A
Late level 1 v ] A A A A
Early level 2 ' e e A ry
Late level 2 N A . A A
Early level 3 w | A1 A A
Late level 3 v ] A ry A A
Early level 4 ™ A ry A ry
Late level 4 N A r, A A
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Units offer sequenced activities suited to 2 week blocks

Term One

Term Two

Term Three

Term Four

Houses

(Thematic unit)

Fill It Up - Flat Space

(Measuring area)

Fraction Benchmarks

(Ordering fractional numbers)

Slosh, Dribble and Plop

(Measuring with capacity, metric
units for capacity)

Place value with whole numbers

(Whole numbers)

Starting from Scratch

(Properties of 2D shapes, polygons)

Breakaway Bars

(Decimal fractions)

Which graph with Excel?

(Interpreting, choosing, and making
graphs)

Street Maps

(Co-ordinates, compass directions,
simple scale maps)

Eggs and a little bacon

(Multiplication and division of whole
numbers)

Building patterns

(Patterns and relationships)

Cups and Cubes

(Equations and expressions)

Equality with multiplication and
division

(Properties of multiplication and
division)

What's in the bag?

{Probabhility)

Making Benchmarks: Volume or

Party Volumes

(Measuring volume)

Getting the point

(Decimal fractions)

Carrots or Fridge Pickers

(Statistical inquiry cycle, graphing
and representing data)

Matariki Level 3

(Thematic unit)

Dividing Fractions

(Division with fraction answers
(quotients))

Polyhedra (3D Shapes)

(Properties of 3D shapes)

This plan is a starting point for planning a mathematics and statistics teaching programme for a year. The resources listed cover about 50% of your teaching time.
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Teaching Points can support formative benchmarks

Breakaway Bars

Description of Mathematics

This unit builds on the idea that the need for fractions and decimals arises from division situations in which ones (wholes) do not give an adequate degree
of precision. Lack of closure of whole humber under the operation of division creates the need for rational numbers. The division situations can be either
partitive (sharing) or quotative (measuring). In this unit sharing of a decimat model is used to connect fractions and decimals.

Specific Teaching Points

A key idea is that decimals are a restricted form of equivalent fractions. For example, three quarters has decimal representation of 0.75 because 3/4 = 75/100.
As with whole numbers the place values in decimals are connected although separate columns are used to write numbers. For example, 0.75 has can be
expressed in different decimal forms, such as 7 tenths and 5 hundredths, 75 hundredths, 750 thousandths, 7.5 tenths, etc. Flexibility in the way students think
about decimal place value supports their fluency with calculation. Central to fluency is students’ understanding of how decimal place value units can by
partitioned and combined. For example, 2.3 - 0.7 requires a one in 2.3 to be partitioned into 10 tenths if subtraction is used, or 10 tenths to be combined to
form a one if adding on from 0.7 is used.

We can use consolidation tasks to practice these
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Prior experience highlights pre  -requisite skills

Activity

Prior Experience

Students would benefit from previous experience with fractions, particularly using partitioning of areas to form equal parts and the naming of collections of
those as non-unit fractions. This unit uses an area model, the decimat, that is based on tens frames used for whole number place value. It is expected that
students will understand whole number place value in a flexible way. They are expected to see place value as a nested system, in that, place value units are
nested in others. For example, 230 can be renamed as 23 tens. It is also expected that students will have a range of strategies for solving addition and
subtraction problems with whole numbers, that include using standard place value (hundreds, tens and ones, etc.) and tidy numbers (rounding and
compensating).

Session One

1. Show the students a copy of the Breakaway Chocolate bar (Copymaster 1). You may like to house paper copies in the coloured sleeve provided so the
chocolate bar looks more authentic. Ask the students why the bar might be suitable to share between two or ten people as is claimed on the wrapper.
Students might say that the bar is about the right size or it divides easily into two or ten equal pieces. Slide out the paper ‘bar’ and ask the students what
they notice about the snap lines. Discuss how the lines might be used to share a bar into either halves or tenths.

So imagine we share the bar equally among ten people, how much bar does each person get? How could we record this mathematically?

2. Students may need to connect to story shells such as “Bindi has 24 comic books. She shares the comics equally among 6 friends. How many comics does
each friend get?” Through likeness they may see that the chocolate sharing can be expressed as division.
Ways to express the division answer quotient are: 110 = 1/10 or 110 = 0.1
(A scientific calculator provides both decimal and fraction answers)

3. Ask the students to express the sharing between two people as division: 1:2 = 1/2. “What is the decimal for one half?” Most students know that 0.5 is the
decimal for one half though many are unaware of why that is true. “If two people share the bar, how many tenths do they get each?” (five tenths). So the
five in 0.5 means, 5 tenths. So, 12 = 5/10 = 0.5 . You may need to use pattern of dividing by ten to extend the decimal places to the right beyond what your
students are used to.
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Rich learning activities

Rich learning activities
Differentiated activities at Levels 1to 5 of the
NZC,

Activities have been developed at Levels 1 to 5 of the NZC.

Level 1 rich learning activities
Level 2 rich learning activities

Level 3 rich | ing activiti

L
.
= Level &4 rich learning activities
-
L

Level 5 rich learning activities
Counting Collections (number sense activities for levels 110 5)
Differentiated units (level 5 and b units with cross-cerrcular links)

Self-Understanding

& THE LEARNER FIRST

Geometry and Measurement

« How long.is a piece of string? (GM3-1)
« Standing order (GM3-1, NA3-1)

» Sugar rush (GM3-1, NA3-1)

« Parking cars (GM3-1, GM3-4)

« Where is the epicentre? (GM3-1, GM3-5)
« Across Lake Taupo (GM3-1, NA3-1)

« Noah's mystery parcel (GM3-1, GM3-2)
« Folding Boxes (GM3-2)

« Platonic crackers (GM3-3)

« Polygon puzzle (GM3-3, GM3-4)

« Banana cake (GM3-5)

« Acase for a new phone (GM3-6)

Statistics

« Big Feet (S3-1)

« Books vs Bean Bags? Part i (S3-1)
« Books vs Bean Bags? Part ii (S3-1)
« Books vs Bean Bags? Part iii (S3-1)
« Listening to music (53-2)

« What are we eating? (53-2)

« Penalty shoot-out (S3-3)

| Connection | Knowledge | Competency

Number and Algebra
« Carbon offset (NA3-1, NA3-2)

Standing order (NA3-1, GM3-1)
Sugar rush (NA3-1, GM3-1)
Bill's dollars (NA3-1, NA3-2, NA3-6)
Cricket with no ticket (NA3-1, NA3-6)
WiFi units (NA3-1, NA3-2, NA3-6)
Loads of sugar (NA3-1, NA3-4, NA3-6, GM3-1)
A share of the spoils (NA3-1, NA3-5)
Fraction circles (NA3-1, NA3-5)

omi nuts (NA3-1, NA3-6)
A close game (NA3-1, NA3-7)
Across Lake Taupo (NA3-1, GM3-1)
Camping groups (NA3-2, NA3-6)
Vege rows (NA3-3, NA3-8)
Ihe seventh wave (NA3-3, NA3-8)
Sports tops (NA3-3, NA3-7, NA3-8)
Broken Sparkles (NA3-4)
Lunchtime Activities (NA3-5)




This supports our procedural and conceptual skills

This activity may be carried out with step by step guidance, or by allowing the student to follow their own method of solution. The approach should be
chosen in sympathy with students' skills and depth of understanding.

Activity

Sam the surfer knows that the seventh wave in each set is the biggest. It is also the middle wave in each set. -)
Sam is surfing with five other surfers. To be safe, they each take a wave in turn. Sam takes the very first wave of the first K_/
set.

They are in the water long enough to surf every wave of ten sets. How many 'seventh waves' does Sam get?

The procedural approach now

« The student is able to use appropriate strategies, including imaging and skip counting to solve a problem involving sequences.

The conceptual approach (how more)

« The student is able to use appropriate strategies to solve a problem involving sequences.
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