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Develop three variations of the problem:
• One that is easier – for children who are struggling to get
started
• One that is similar to test for understanding
• One that is harder – to test for understanding and for children
who need to be extended

The Number Sense Workbook Series
(assumptions and philosophy)
• The Number Sense Workbooks consist of 192
worksheets per year that provide support for:
– Differentiated teaching,
– Independent learning, and
– Experiencing mathematics as a sense-making
activity.

The Number Sense Workbooks
• The Number Sense Workbooks:
– Cover the curriculum for:• Number,
• Patterns, and
• Measurement (for grades 4 to 7)
• The Number Sense Workbooks do not:
– Cover the curriculum for: Space and Shape & Data
Handling
– They do not arrange the materials by curriculum topic

• Number Sense Workbook:

Complexity

• Traditional textbook:

– Mathematical structure, especially in the early grades, is constellatory
(interrelated/integrated) in nature
– Children learn by regular visiting and re-visiting (interiorisation,
condensation and reification)

Time
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The Number Sense Workbook Series
implications for teaching:
• Differentiated teaching:
– Classroom organisation

Differentiated teaching – classroom
organisation

• Independent learning:
– The role of the child

• Experiencing mathematics as a sensemaking activity
– The nature of the mathematics

Session 1
(20 mins)

Session 2
(20 mins)

Session 3
(20 mins)

Grp 1

Mat
(correct p1
anticipate p2)

•Correct p1
•Start p2

•Continue p2

Grp2

•Complete
p25

Mat
(discuss p25
anticipate
p26)

•Correct p25
•Start p26

Grp 3

•Correct p30
•Start p31

•Continue
p31

Mat
(discuss p31
anticipate
p32)

What kind of counting activity/activities
will I do on the mat to prepare the
children to complete this task?
Refer to handout for counting activity
names!

What kind of manipulating number
activity/activities will I do on the mat to
prepare the children to complete this
task?
Refer to handout for manipulating
number activity names!

What kind of problem will I do on the
mat to prepare the children to
complete this task?
Refer to handout for problem types!
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What kind of counting activity/activities
will I do on the mat to prepare the
children to complete this task?
Refer to handout for counting activity
names!

What kind of counting activity/activities
will I do on the mat to prepare the
children to complete this task?
Refer to handout for counting activity
names!

What kind of manipulating number
activity/activities will I do on the mat to
prepare the children to complete this
task?
Refer to handout for manipulating
number activity names!

What kind of manipulating number
activity/activities will I do on the mat to
prepare the children to complete this
task?
Refer to handout for manipulating
number activity names!

What kind of problem will I do on the
mat to prepare the children to
complete this task?
Refer to handout for problem types!

What kind of problem will I do on the
mat to prepare the children to
complete this task?
Refer to handout for problem types!

Session 1
(20 mins)

Session 2
(20 mins)

Session 3
(20 mins)

Grp 1

Focus grp
(correct p6
intro p7)

•Correct p6
•Start p7

•Continue p7

Grp2

Page 20
•Complete #1
•Study #2

Focus grp
(correct p19
discuss p20
#2)

•Correct p19
•Complete
p20
•Start p21

Grp 3

•Correct p35
•Complete
p36
•Start p37

•P37 prepare
explanation
of methods
for 1 b - d

Focus grp
(discuss p37
#1
intro pg37 #2)

Note:
• Each focus session begins with
5 to 8 mins of manipulating
numbers
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A typical page

Independent learning – the role of
the child

The Number Sense Workbooks
• In the early grades (grades 1 to 3)
– The workbooks are used to consolidate the focus group session,
i.e. the activity reflects the experience of the session and the
children work independently to complete the “page of the day”.
After completing the page the teacher will facilitate reflection,

Experiencing mathematics as a
sense making activity

• In the later grades (grades 4+)
– Children complete pages in the workbooks in preparation for
their focus group session. Because children have typically
“seen/done” each page previously they should be able to make a
start. The focus group session is used to reflect on the activity.

Mathematics is:
The memorisation of
facts, rules, formulas and
procedures needed to
determine the answers to
questions.

Mathematics is:
A meaningful, sensemaking, problem solving
activity.

76

6

Enquiries: info@brombacher.co.za

94

5

9

68

92

4

Workshop: Making the most of the
Number Sense Workbooks

© Brombacher and Associates
www.brombacher.co.za,
www.numbersense.co.za

45
6 12

77

3 15

45

450

90 135 180 225 270 315 360 405

450

1410

90 135 180 225 270 315 360 405

1350

4500

136 × 45 =

136 = 100 + 30 + 6
100 × 45 = 4 500
30 × 45 = 1 350
6 × 45 = 270

3

1

45
× 1 3 6 3×
6× 5 =15
=30
6× 4 =12
=24
2 7 0 3×
24+ 13=13
=27
1 3 5 0 12+
4 500

4 500 + 1 350 + 270

In groups:
• Make a list of questions that you would like answered in terms
of “making the most of the Number Sense Workbooks”
• Discuss any solutions that you have to the questions raised
within the experience of the group
• Be ready to participate in a feedback session
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Problem solving:
Knowing what to do when you don’t
know what to do!

Problem solving:
• Problems as exercise
– A task is used to introduce a technique
– The technique is illustrated
– More tasks are provided so that the student may practice the
illustrated skills

Problem solving:
• Problem solving as a context
– Justification for teaching mathematics (problems related to the real
world)
– To provide motivation for subject topics
– As recreation – “mathematics is fun”
– As a means for developing new skills
– As practice

• Problem solving as skill
– Problem solving is taught as a skill (routine and non‐routine problems)

• Problem solving as an art
– “Doing mathematics” – solving perplexing problems – students should
engage in problems solving, learning to solve problems of significant
difficulty and complexity
– Mathematics as a sense‐making activity
– Seeing phenomena in mathematical terms

Teaching actions for problem solving
BEFORE
Teaching action

Problem solving – the role of the
teacher

Enquiries: info@brombacher.co.za

Purpose

• Read the problem – discuss
words or phrases students
may not understand

• Illustrate the importance of
reading carefully: focus on
special vocabulary

• Use whole-class discussion
to focus on importance of
understanding the problem

• Focus on important data,
clarification process

• (Optional) Whole-class
discussion of strategies to
solve the problem

• Elicit ideas for possible
ways to solve the problem
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Teaching actions for problem solving

Teaching actions for problem solving

DURING
Teaching action

AFTER
Purpose

• Observe and question
students to determine
where they are

• Diagnose strengths and
weaknesses

• Provide hints as needed

• Help students past
blockages

• Provide problem extensions
as needed

• Challenge early finishers to
generalise

• Require students who
obtain a solution to “answer
the question”

• Require students to look
over their work and make
sure it makes sense

Basic steps of problem solving
•
•
•
•

Find out
Choose a strategy
Solve it
Look back

Teaching action

• Show and name the
different strategies

• Relate to previously solved
problems or have students
solve extension problems

• Demonstrate the general
applicability of problem
solving strategies

• Discuss special features

• Show how features of the
problem may influence the
approach

• Find out
– Read the problem carefully
– Have you done a similar problem before?
– How is this problem similar?
– How is it different?
– What facts do you have?

• Choose a strategy
• Solve it
• Look back

• Find out
• Choose a strategy
– What strategies do you know?
– Try a strategy that seems as if it will work.
– If it doesn’t help you, it may lead you to one
that will.

• Solve it
• Look back

Enquiries: info@brombacher.co.za

Purpose

• Show and discuss solutions

Some strategies
•
•
•
•
•
•
•
•

Calculate or simplify
Use a formula
Make a model or draw a diagram
Make a table, list or chart
Guess, check and revise
Consider a simpler case
Eliminate
Look for a pattern
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• Find out
• Choose a strategy
• Solve it
– Use the strategy you selected and work on
the problem.

• Look back

Problem solving strategies

Complexity

Write an
equation
Explore
special cases
Guess and
check
Draw a picture

Solve a
simpler
problem
Work
backwards

Make a table

Make a list

Look for
patterns

Act out the
problem

•
•
•
•

Find out
Choose a strategy
Solve it
Look back
– Read the question again.
– Did you answer the question asked?
– Is your answer in the correct units?
– Does your answer seem reasonable?

Question that support the development of problem
solving strategies
• What do you know, what do you want to know? What
don’t you know?
• What do you notice:
– What is the same and what is different?
• Have we solved a similar problem before – how did we
solve that?
• Can you: draw a picture; make a list; make a table; see a
pattern; try something…

Time

A “product of a number” is the product of the numbers
that sum to the number
Illustration: consider the number 8
since 5 + 3 = 8, 5 × 3 = 15 is a product of 8
since 5 + 2 + 1 = 8, 5 × 2 × 1 = 10 is a product of 8

Sam has more than 30 marbles.
When he arranges the marbles in piles of 5 there is 1
marble left over.
When he arranges the marbles in piles of 7 there are 3
marbles left over.
How many marbles does Sam have?

What is the “largest product” of 20?
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Problem solving strategies

Complexity

Write an
equation
Explore
special cases
Guess and
check
Draw a picture

Solve a
simpler
problem
Work
backwards

Make a table

Make a list

Look for
patterns

Act out the
problem

Time

In grade groups:
• Study the workbooks appropriate to your grade and identify
examples of problems that are:

• Developing new skills
• Engaging children in “doing mathematics” – solving
perplexing problems
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The Number Sense Workbooks
and the role of routines
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Having a Sense of Number means:
• Being able to work fluently and flexibly with numbers and
number concepts.
• Having a rich understanding of the meaning of number.
• Having a wide range of effective strategies for solving a
large variety of number problems.
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Strategies (Australian Growth points)
Addition and Subtraction:
0. Not apparent.
– Not yet able to combine and count two collections of objects.

1. Count all (two collections)
– Counts all to find the total of two collections.

2. Count on
– Counts on from one number to find the total of two collections.

3. Count back/count down to/count up from
– Given a subtraction situation, chooses appropriately from
strategies including count back, count down to and count up
from.

4. Basic strategies (doubles, commutativity, adding 10,
tens facts, other known facts)
– Given an addition or subtraction problem, strategies such as
doubles, commutativity, adding 10, tens facts, and other known
facts are evident.

5. Derived strategies (near doubles, adding 9, build to next
ten, fact families, intuitive strategies)
– Given an addition or subtraction problem, strategies such as
near doubles, adding 9, build to next ten, fact families and
intuitive strategies are evident.

6. Extending and applying addition and subtraction using
basic, derived and intuitive strategies
– Given a range of tasks (including multi-digit numbers), can solve
them mentally, using the appropriate strategies and a clear
understanding of key concepts

7. Extending and applying addition and subtraction
strategies – fractions and decimals

Strategies (Australian Growth points)
Multiplication and Division:
0. Not apparent.
– Not yet able to create and count the total of several small
groups.

1. Counting group items as ones
– To find the total in a multiple group situation, refers to individual
items only.

2. Modelling multiplication and division (all objects
perceived)
– Models all objects to solve multiplicative and sharing situations.

3. Partial modelling multiplication and division (some
objects perceived)
– Solves multiplication and division problems where objects are
not all modelled or perceived.

• Abstracting multiplication and division (no objects
perceived)

4. Abstracting multiplication and division (no objects
perceived)
– Solves multiplication and division problems where objects are
not modelled or perceived.

5. Basic derived and intuitive strategies for multiplication
– Can solve a range of multiplication problems using strategies
such as commutativity and building up from known facts.

6. Basic, derived and intuitive strategies for division
– Can solve a range of division problems using strategies such as
fact families and building up from known facts.

7. Extending and applying multiplication and division
– Can solve a range of multiplication and division problems
(including multi-digit numbers) in practical contexts

8. Extending and applying multiplication and division –
fractions and decimals
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Counting activities
• Rote counting activities:
– Counting in ones
– Counting rhymes and songs
– Counting is steps
• Rational counting activities:
– Counting small sets of counters in ones
– Counting out small groups of counters
– Estimating and counting larger sets of counters in
ones
– Counting in groups
– Counting large sets of counters in groups

Manipulating number activities
• Single digit arithmetic
• Arithmetic with multiples of ten, hundreds and thousands
• Completing tens (hundreds and thousands) including
adding and subtracting to and from multiples of ten
• Bridging tens (hundreds and thousand)
• Doubling and halving – to develop efficient division and
multiplication strategies
• Interrelated multiplication facts

Solving problems
• Problems that support the development of addition and
subtraction including:
– Change, Combine, and Compare problems

• Problems that support the development of the division
concept:
– Sharing, and Grouping

• Problems that support the development of the
multiplication concept:
– Repeated addition, and Situations with a grid or array type
structure

• Problems that support the development of the
following concepts:
– Fractions, Ratio, rate and proportion
including sharing in a ratio.

In grade groups:
• Study the workbooks appropriate to your grade and discuss
how the workbook pages:
• Support children to work fluently and flexibly with numbers
and number concepts.
• Develop a wide range of effective strategies for solving a
large variety of number problems.
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The Number Sense Workbooks
and assessment
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