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1. Bongi makes 3-legged stools and 4-legged chairs. Last month he used 72 legs
h altogether. He made 3 more stools than chairs. How many stools and how many

chairs did he make? Investigate.
— ‘] ]
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1 9 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

. ) The Number Sense Workbooks
(assumptions and philosophy)

* 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

* 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.

« Traditional textbook:

1 ' il

* Number Sense Workbook:

d P s L

— Mathematical structure, especially in the early grades, is constellatory
(interrelated/integrated) in nature

— Children learn by regular visiting and re-visiting (interior
condensation and reification)

Complexity
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The Number Sense Workbook Series
implications for teaching:

+ Differentiated teaching:

— Classroom organisation Differentiated teaching — classroom
* Independent learning:

organisation
— The role of the child

» Experiencing mathematics as a sense-
making activity
— The nature of the mathematics

1. Jan heas these coins. 'J)..' ;
Session 1 Session 2 Session 3 P Y s r’? &
(20 mins) (20 mins) (20 mins) =
. o i | + How many cemts! __ ¢
:\g::rem p1 ‘(Sigr:te;lzm CatiueFE + I baw many ways can ban use these coins to make
1 R1,002
anticipate p2)

2 Comghete. Stare ot the

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

+Complete Mat «Correct p25

p25 (discuss p25 | +Start p26 t ) A{=r {7 )
anticipate 1
p26)

s 0 —-— {8 } 78
«Correct p30 | *Continue Mat ] [} m C}

What kind of manipulating number
activity/activities will | do on the mat to

«Start p31 p31 (discuss p31

1 —_— — E prepare the children to complete this
anticipate [ "[-9_5.J_ _‘L'_"J] @ task?
p32) [ i Refer to handout for manipulating
! @- ‘@ @ @ {'_;9 number activity names!
3 Complete,

[Tofees [ 1[2[3[4[5]e[7 a
Coms "5[10 | 1]
& The children stand in & rows. There are 3

children in each row, How many chi

there altogether?

What kind of problem will | do on the
mat to prepare the children to
complete this task?

Refer to handout for problem types!
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3. Make the sides equal.
ix3= ixl=

3= Ing=
axi= ang=__
LES E. FERT

4 There are 62 people on the bus.

* 15 people get off at the first stop. 7y,
How many people are left on the | |
bus! b}

e

* 12 people get off at the second stop. How many
peophe are beft on the bus?

What kind of counting activity/activities
will | 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 | 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 | do on the
mat to prepare the children to
complete this task?

Refer to handout for problem types!

© Brombacher and Associates
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* 65¢c

. 95c

. R120

Five friends share & vienna soutages ” o
equally. How much sausage will 2
ane get! Shaw haw they must do it

What kind of counting activity/activities
will | 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 | 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 | do on the
mat to prepare the children to
complete this task?

Refer to handout for problem types!

aa P

Session 1 Session 2

(20 mins) (20 mins)

Session 3
(20 mins)

Focus grp «Correct p6
(correct pé «Start p7
intro p7)

+Continue p7

Page 20 Focus grp
+Complete #1 | (correct p19
«Study #2 discuss p20
#2)

+Correct p19

-Start p21

+Correct p35 | «P37 prepare

+Complete explanation
p36 of methods

«Start p37 for1b-d

Focus grp
(discuss p37
#1

intro pg37 #2)

Note:

e Each focus session begins with
5 to 8 mins of manipulating
numbers

1. o Complete the tables.

Hours | Minutes Hours | Minutes | Hours
P 1t T
2 | 5 | — —:

| ]

“@ 5 . 5

— [ 1 | ]

1 b5 ] &
8| i | i
H —s 1 5
3 5
3 [ s
i B )
1 L

b. Use the tables. Write down the different fractions of an hour which give the same

number of minutes.

1
o 30 minues = § of an how = =
. l)minmn:-‘;odanm«: =

1
* 45 minuees =] of an hour + § of on hour =

© Compleze.
- %o%n{mhﬁur: minutes
1
* g *g ofonhour= minutes
1.1
+ 3+ ofenhour= minutes

Enquiries: info@brombacher.co.za

There are 45 learners in 4A. The teacher
puts them into groups of 5. How many
groups can she make?

There are 36 learners in 4B. The teacher puts them into groups of 3. How many
groups can she make?

There are 12 groups because
3I=12=38

o N

I [
Dan wzes his multpleation L L~y
{I’m_lohs‘p_gimﬂ'dc. - : N

Use a “muldplication™ strategy to caloulare.

a $+10=___ f Med=___ ke 4+3=__
b 2T+3= g. 50 +10= L 16+é=
o J+h=_ h 18+3=_ m.60+5=_
d 60+5=__ i eBeL=_ n Bré=
e 35+5=_ jo3/+5=__ o 3+3=_

Themba's fectory sells Blankets at R73 each. Complete the tables.

[ . T [ T | | ———— T
Number ofblanketss | 1 | 2 | 3 | 4 | 5 | 6 | 7| 8 | 9 |
L A L N A LA LA B
Cost (R) 7 | |
. — L 1 1 N S | {

— . : . — T
| Number of blankets | 10 | W 30 | 40 ) 50 &0 o | B8O | %0
| | | {

|
r—1 L i ! T |

L‘:"‘“R’ I S N I
[ Number of blankets ﬁoo[—zoo'm 400 | 500 | 600 | 700 | 800 | 500 |
| b

. e Rl Sl Bl Bl el

Cost (R) | | |

Use the tables to answer the following questions.

a. What will 36 blankers cost? How did you get your answer?

b. What will 485 blankets cost? How did you get your answer!

€. What is 297 * 737 How did you get your answer?

d. What is 618 = 732 How did you get your answer?
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A typical page

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,

* 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: Mathematics is:

The memorisation of A meaningful, sense-
facts, rules, formulas and making, problem solving
procedures needed to activity.

determine the answers to

questions.

Enquiries: info@brombacher.co.za
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Independent learning — the role of
the child

Experiencing mathematics as a
sense making activity
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1. Workers at the factory are paid R4S per hour.

10095 90 85
oo | (70

Complete the tables to make it easy to work out how much
they must be paid for a specific number of hours.

Complots the sums.
Use the answers in sequence and join th

dots fa find out whot animal is hiding fNumber of hours |_1 [ 2 34 s I NEA
| — —
|Pay (R) | 45 £ 135180225 270 315]360 405
U U U S — ' — —
i» & i | Number of hours 10230 450 70 8 | %
- - « 3 !. | | S | MMM B | .
612 Pey () 1450 | ] [T
1y Tu T E EaE S = J D
& i8 o Number of hours 100 | 200 | 300 | 400 | 500 | 600 = 700 | 800 | 900
=i | s Bl ahiat Sstisia | =
77 315 1410 | Pay (R) | | I I
L L 41 | ! |
Ty Tu Td
30 il 38
w14 =19 I7
-”Ember of hours ._'I 1F 2 | 3_I & _“_S_—!_ 6 | 7 -"-3__- 9
I = | e =2 = ] 1 4 — |
[Py (R I45 _Igo 135:180|225!27OJ315'360'405 136 X 45 =
(Number of hours [ 10 }_m' 30 |4 |50 | e |70 80 | %0 |
— - — — - . - + JI — —
[Pay () 1450| 30 | | [ ] 1 136=100+30 +6
 Number of hours | 100 | 200 | 300 | 200 | 500 | 600 | 700 | 800 | 900 | 100 x 45 =4 500 Bx5=38
| ST fos i e ST | =" —
[ Poy ®) ) [ ] [ ] 30 x 45 =1 350 8x4=22
Use the tobles to answer the following questions, 6 X 45 - 270 22»"’ 3=23

a. Tim works 136 hours this menth. How much will he be paid?

b. Manare worked for 209 hours. How much will he be paid? 4 500 + 1 350 + 270

< What is 45 = 287

d. What i £5 x 109!

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

The Number Sense Workbooks and
the curriculum

Enquiries: info@brombacher.co.za 5
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Number Sense Workbaok & = q .
e — Problem solving:
soThE T : Knowing what to do when you don’t
~[Desoribe, compare & order 1A 7

: know what to do!

‘Addiion & subtracton
Ropeated addiion
Grouping & sharing
Sharing for fractions
Monoy
Calcuiztons (contex
ochniquos
ddibhon & subtraction
lopealed addilion
wisian (Not for Gr_2)

ractions
s, Functions and Algebra

¢ pattoms__
Space and Shape (Geomelr

Problem solving: Problem solving:

Probl . ¢ Problem solving as a context
o roblems as exercise iyt a .
Justification for teaching mathematics (problems related to the real
— Atask is used to introduce a technique world)
— The technique is illustrated

To provide motivation for subject topics
— More tasks are provided so that the student may practice the As recreation — “mathematics is fun”
illustrated skills

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 Purpose

. Read the problem — discuss lllustrate the importance of
PrObIem SO|V| ng = the r0|e Of the words or phrases students reading carefully: focus on
may not understand special vocabulary

Use whole-class discussion Focus on important data,
to focus on importance of clarification process
understanding the problem

(Optional) Whole-class Elicit ideas for possible
discussion of strategies to ways to solve the problem
solve the problem

Enquiries: info@brombacher.co.za
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Teaching actions for problem solving

Teaching actions for problem solving
DURING AFTER

» Observe and question

* Provide hints as needed

* Require students who

Teaching action Purpose

» Diagnose strengths and
students to determine weaknesses

where they are

* Help students past
blockages

* Provide problem extensions + Challenge early finishers to

as needed generalise
* Require students to look

obtain a solution to “answer over their work and make
the question” sure it makes sense

Basic steps of problem solving

Find out

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

Teaching action

+ Show and discuss solutions

* Relate to previously solved

problems or have students
solve extension problems

» Discuss special features

Find out

Purpose

+ Show and name the

different strategies

+ Demonstrate the general

applicability of problem
solving strategies

» Show how features of the

problem may influence the
approach

— 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

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




Workshop: Making the most of the © Brombacher and Associates

Number Sense Workbooks www.brombacher.co.za,
www.numbersense.co.za

Find out Find out

Choose a strategy Choose a strategy
Solve it Solve it
— Use the strategy you selected and work on Look back
the problem. — Read the question again.
Look back — Did you answer the question asked?
— Is your answer in the correct units?
— Does your answer seem reasonable?

Problem solving strategies Question that support the development of problem
solving strategies

Write_an

eqat'°" What do you know, what do you want to know? What
Solve a don’t you know?
simpler Make a table .
problem What do you notice:

Guess and Work Make a list — What is the same and what is different?
check backwards Have we solved a similar problem before — how did we
solve that?
Draw a picture Look for - q
patterns Can you: draw a picture; make a list; make a table; see a

Act ’t o pattern; try something...
ct ou e
problem

Explore
special cases

>
=
<
o9
%
S
o
O

Sam has more than 30 marbles.

When he arranges the marbles in piles of 5 there is 1
marble left over.

lllustration: consider the number 8 \éjvgrebrllef;ﬁ;:rﬁcgfs the marbles in piles of 7 there are 3
since 5 +3 =8, 5x 3 =15is a product of 8 How many marbles does Sam have?
since5+2+1=8,5%x2x1=10is a product of 8

A “product of a number” is the product of the numbers
that sum to the number

What is the “largest product” of 20?

Enquiries: info@brombacher.co.za
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Problemn 1 Grade 2 Workbook 3 (page 19)

Problem solving strategies

Write an

equation ¢ Fundi and Yusuf want to share
Exol Solve a 3 chocolate bars equally. Show
xplore N .
special cases simpler Make a table them how to do it.
problem

¢ Jan, Sara and Ben want to
share 4 chocolate bars

Look for equally. Show them how to do =
patterns it.

Guess and Work

check backwards Make a list

>
=
x
Ko
o
£
o
o

Draw a picture
[ S—

Act out the
problem ¢ Yusuf, Ben, Jan and Fundi want to share 5 chocolate bars

equally. Show them how to do it.

shins § Grade T werkbock ) page 39

# Fundi and Yusuf want to share

3 chocolate bars equolly. Show (\
them how 1o 80 it N “
A

Problem & Grade 3 Warkbook 2 (page 14)

« Jan, Sara and Ben want to C
share & chocolow bars
equally,. Show them how &0 do

* Four children share 13 chocolate bars equally.
How much chocolate will each child get!

* Yusuf, Ben, ban and Fundi wont to share § chocolote bar
equally. Show them how ta da it

\ * Six children share 7 chocolate bars equally.
How much chocolate will each child get?

Shannay

Problem 7 Grade 3 Workbook 2 (page 24)

& Three children share 5 chocolate bars equally. Show how they must do it

=/ ! i * Four children share 6 chocolare bars equally. Show how they must do it

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

The Number Sense Workbooks
and the role of routines

Enquiries: info@brombacher.co.za 9
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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.

. 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.

. 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.

. 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

. Extending and applying addition and subtraction
strategies — fractions and decimals

. Abstracting multiplication and division (no objects
perceived)
— Solves multiplication and division problems where objects are
not modelled or perceived.
. 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.
. 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.
. Extending and applying multiplication and division
— Can solve a range of multiplication and division problems
(including multi-digit numbers) in practical contexts
. Extending and applying multiplication and division —
fractions and decimals

Enquiries: inffo@brombacher.co.za
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Strategies (Australian Growth points)
Addition and Subtraction:

. Not apparent.

— Not yet able to combine and count two collections of objects.

. Count all (two collections)

— Counts all to find the total of two collections.

. Count on

— Counts on from one number to find the total of two collections.

. 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.

Strategies (Australian Growth points)
Multiplication and Division:

0. Not apparent.

1.

— Not yet able to create and count the total of several small
groups.

Counting group items as ones

— To find the total in a multiple group situation, refers to individual
items only.

. Modelling multiplication and division (all objects

perceived)
— Models all objects to solve multiplicative and sharing situations.

. 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

i solving
H H
i problems

10
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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

. . " Solving problems
Manipulating number activities

* 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:

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

— 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.

Support for the
Number Sense Workbooks

Enquiries: info@brombacher.co.za 11
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NumberSense

NumberSense
WORKBOOK SERIES

WOHKBOOK SERIES

A strong sense of numbers is at nﬂap" ™

the heart of being able to do P

mathematics, Number sense is .-.‘ T illustrations.
developed in the early years of b

schooling. &

[ ] L] ¥
F @ User Guides ] choosing the right r Fraquantly Asked A(E)t Who can use Number JumgpStan L Testmaonials
=) =¢  workbook Questions Sense? E g

TIMSS 2011
Mathematics Framework

The Number Sense Workbooks
and assessment

Chapter 1

\C

l Recall
E [ T—

u Compate

n Retrieve
I Mearure
B Classity Orider oy

e

Setrieve infiemation (rom graphs,
v

e ssarces; sead smple

o purcly mathematical
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