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FOREWORD by the minister

Our national curriculum is the culmination of our efforts over a period of seventeen 
years to transform the curriculum bequeathed to us by apartheid. From the start of 
democracy we have built our curriculum on the values that inspired our Constitution 
(Act 108 of 1996). The Preamble to the Constitution states that the aims of the 
Constitution are to:

•	 heal the divisions of the past and establish a society based on democratic 
values, social justice and fundamental human rights;

•	 improve the quality of life of all citizens and free the potential of each person;

•	 lay the foundations for a democratic and open society in which government is 
based on the will of the people and every citizen is equally protected by law; 
and

•	 build a united and democratic South Africa able to take its rightful place as a sovereign state in the family of 
nations.

Education and the curriculum have an important role to play in realising these aims. 

In 1997 we introduced outcomes-based education to overcome the curricular divisions of the past, but the experience 
of implementation prompted a review in 2000. This led to the first curriculum revision: the Revised National Curriculum 
Statement Grades R-9 and the National Curriculum Statement Grades 10-12 (2002).

Ongoing implementation challenges resulted in another review in 2009 and we revised the Revised National 
Curriculum Statement (2002) and the National Curriculum Statement Grades 10-12 to produce this document.

From 2012 the two National Curriculum Statements, for Grades R-9 and Grades 10-12 respectively, are combined 
in a single document and will simply be known as the National Curriculum Statement Grades R-12. The National 
Curriculum Statement for Grades R-12 builds on the previous curriculum but also updates it and aims to provide 
clearer specification of what is to be taught and learnt on a term-by-term basis. 

The National Curriculum Statement Grades R-12 represents a policy statement for learning and teaching in South 
African schools and comprises of the following: 

(a)	 Curriculum and Assessment Policy Statements (CAPS) for all approved subjects listed in this document;

(b)	 National policy pertaining to the programme and promotion requirements of the National Curriculum Statement 
Grades R-12; and

(c)	 National Protocol for Assessment Grades R-12.

 
MRS ANGIE MOTSHEKGA, MP 
MINISTER OF BASIC EDUCATION 
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Section 1: INTRODUCTION AND BACKGROUND

1.1	 Background

The National Curriculum Statement Grades R-12 (NCS) stipulates policy on curriculum and assessment in the 
schooling sector.

To improve implementation, the National Curriculum Statement was amended, with the amendments coming into 
effect in January 2012. A single comprehensive Curriculum and Assessment Policy document was developed for 
each subject to replace Subject Statements, Learning Programme Guidelines and Subject Assessment Guidelines 
in Grades R-12. 

1.2	O verview

(a)	 The National Curriculum Statement Grades R-12 (January 2012) represents a policy statement for learning 
and teaching in South African schools and comprises the following:

(i)	 Curriculum and Assessment Policy Statements for each approved school subject;

(ii)	 The policy document, National policy pertaining to the programme and promotion requirements of the 
National Curriculum Statement Grades R-12; and

(iii)	 The policy document, National Protocol for Assessment Grades R-12 (January 2012).

(b)	 The National Curriculum Statement Grades R-12 (January 2012) replaces the two current national curricula 
statements, namely the 

(i)	 Revised National Curriculum Statement Grades R-9, Government Gazette No. 23406 of 31 May 2002, 
and

(ii)	 National Curriculum Statement Grades 10-12 Government Gazettes, No. 25545 of 6 October 2003 and 
No. 27594 of 17 May 2005.

(c)	 The national curriculum statements contemplated in subparagraphs b(i) and (ii) comprise the following policy 
documents which will be incrementally repealed by the National Curriculum Statement Grades R-12 (January 
2012) during the period 2012-2014:

(i)	 The Learning Area/Subject Statements, Learning Programme Guidelines and Subject Assessment 
Guidelines for Grades R-9 and Grades 10-12;

(ii)	 The policy document, National Policy on assessment and qualifications for schools in the General 
Education and Training Band, promulgated in Government Notice No. 124 in Government Gazette No. 
29626 of 12 February 2007;

(iii)	 The policy document, the National Senior Certificate: A qualification at Level 4 on the National 
Qualifications Framework (NQF), promulgated in Government Gazette No.27819 of 20 July 2005;
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(iv)	 The policy document, An addendum to the policy document, the National Senior Certificate: A 
qualification at Level 4 on the National Qualifications Framework (NQF), regarding learners with special 
needs, published in Government Gazette, No.29466 of 11 December 2006, is incorporated in the policy 
document, National policy pertaining to the programme and promotion requirements of the National 
Curriculum Statement Grades R-12; and

(v)	 The policy document, An addendum to the policy document, the National Senior Certificate: A 
qualification at Level 4 on the National Qualifications Framework (NQF), regarding the National Protocol 
for Assessment (Grades R-12), promulgated in Government Notice No.1267 in Government Gazette 
No. 29467 of 11 December 2006.

(d)	 The policy document, National policy pertaining to the programme and promotion requirements of the 
National Curriculum Statement Grades R-12, and the sections on the Curriculum and Assessment Policy as 
contemplated in Chapters 2, 3 and 4 of this document constitute the norms and standards of the National 
Curriculum Statement Grades R-12. It will therefore, in terms of section 6A of the South African Schools Act, 
1996 (Act No. 84 of 1996,) form the basis for the Minister of Basic Education to determine minimum outcomes 
and standards, as well as the processes and procedures for the assessment of learner achievement to be 
applicable to public and independent schools.

1.3	 General aims of the South African Curriculum

(a)	 The National Curriculum Statement Grades R-12 gives expression to the knowledge, skills and values worth 
learning in South African schools. This curriculum aims to ensure that children acquire and apply knowledge 
and skills in ways that are meaningful to their own lives. In this regard, the curriculum promotes knowledge in 
local contexts, while being sensitive to global imperatives.

(b)	 The National Curriculum Statement Grades R-12 serves the purposes of:

•	 equipping learners, irrespective of their socio-economic background, race, gender, physical ability or 
intellectual ability, with the knowledge, skills and values necessary for self-fulfilment, and meaningful 
participation in society as citizens of a free country;

•	 providing access to higher education;

•	 facilitating the transition of learners from education institutions to the workplace; and

•	 providing employers with a sufficient profile of a learner’s competences.

(c)	 The National Curriculum Statement Grades R-12 is based on the following principles:

•	 Social transformation: ensuring that the educational imbalances of the past are redressed, and that equal 
educational opportunities are provided for all sections of the population;

•	 Active and critical learning: encouraging an active and critical approach to learning, rather than rote and 
uncritical learning of given truths;

•	 High knowledge and high skills: the minimum standards of knowledge and skills to be achieved at each 
grade are specified and set high, achievable standards in all subjects;

•	 Progression: content and context of each grade shows progression from simple to complex;
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•	 Human rights, inclusivity, environmental and social justice: infusing the principles and practices of social and 
environmental justice and human rights as defined in the Constitution of the Republic of South Africa. The 
National Curriculum Statement Grades R-12 is sensitive to issues of diversity such as poverty, inequality, 
race, gender, language, age, disability and other factors;

•	 Valuing indigenous knowledge systems: acknowledging the rich history and heritage of this country as 
important contributors to nurturing the values contained in the Constitution; and

•	 Credibility, quality and efficiency: providing an education that is comparable in quality, breadth and depth to 
those of other countries.

(d)	 The National Curriculum Statement Grades R-12 aims to produce learners that are able to:

•	 identify and solve problems and make decisions using critical and creative thinking;

•	 work effectively as individuals and with others as members of a team;

•	 organise and manage themselves and their activities responsibly and effectively;

•	 collect, analyse, organise and critically evaluate information;

•	 communicate effectively using visual, symbolic and/or language skills in various modes;

•	 use science and technology effectively and critically showing responsibility towards the environment and 
the health of others; and

•	 demonstrate an understanding of the world as a set of related systems by recognising that problem solving 
contexts do not exist in isolation.

(e)	 Inclusivity should become a central part of the organisation, planning and teaching at each school. This can 
only happen if all teachers have a sound understanding of how to recognise and address barriers to learning, 
and how to plan for diversity.

	 The key to managing inclusivity is ensuring that barriers are identified and addressed by all the relevant support 
structures within the school community, including teachers, District-Based Support Teams, Institutional-Level 
Support Teams, parents and Special Schools as Resource Centres. To address barriers in the classroom, 
teachers should use various curriculum differentiation strategies such as those included in the Department of 
Basic Education’s Guidelines for Inclusive Teaching and Learning (2010).
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1.4	T ime Allocation

1.4.1	 Foundation Phase

(a)	 The instructional time in the Foundation Phase is as follows:

SUBJECT
GRADE R 
(HOURS)

GRADES 1-2 
(HOURS)

GRADE 3 
(HOURS)

Home Language 10 8/7 8/7

First Additional Language 2/3 3/4

Mathematics 7 7 7

Life Skills

•	 Beginning Knowledge

•	 Creative Arts

•	 Physical Education

•	 Personal and Social Well-being

6

(1)

(2)

(2)

(1)

6

(1)

(2)

(2)

(1)

7

(2)

(2)

(2)

(1)

TOTAL 23 23 25

(b)	 Instructional time for Grades R, 1 and 2 is 23 hours and for Grade 3 is 25 hours. 

(c)	 Ten hours are allocated for languages in Grades R-2 and 11 hours in Grade 3. A maximum of 8 hours and a 
minimum of 7 hours are allocated for Home Language and a minimum of 2 hours and a maximum of 3 hours for 
Additional Language in Grades 1-2. In Grade 3 a maximum of 8 hours and a minimum of 7 hours are allocated 
for Home Language and a minimum of 3 hours and a maximum of 4 hours for First Additional Language. 

(d)	 In Life Skills Beginning Knowledge is allocated 1 hour in Grades R – 2 and 2 hours as indicated by the hours 
in brackets for Grade 3.

1.4.2	I ntermediate Phase

(a)	 The instructional time in the Intermediate Phase is as follows:

SUBJECT HOURS

Home Language 6

First Additional Language 5

Mathematics 6

Natural Sciences and Technology 3,5

Social Sciences 3

Life Skills

•	 Creative Arts

•	 Physical Education

•	 Personal and Social Well-being

4

(1,5)

(1)

(1,5)

TOTAL 27,5
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1.4.3	S enior Phase

(a)	 The instructional time in the Senior Phase is as follows:

SUBJECT HOURS

Home Language 5

First Additional Language 4

Mathematics 4,5

Natural Sciences 3

Social Sciences 3

Technology 2

Economic Management Sciences 2

Life Orientation 2

Creative Arts 2

TOTAL 27,5

1.4.4	 Grades 10-12

(a)	 The instructional time in Grades 10-12 is as follows:

Subject Time allocation per week (hours)

Home Language 4.5

First Additional Language 4.5

Mathematics 4.5

Life Orientation 2

�A minimum of any three subjects selected from Group B 
Annexure B, Tables B1-B8 of the policy document, National policy 
pertaining to the programme and promotion requirements of 
the National Curriculum Statement Grades R-12, subject to the 
provisos stipulated in paragraph 28 of the said policy document.

12 (3x4h)

TOTAL 27,5

	 The allocated time per week may be utilised only for the minimum required NCS subjects as specified above, 
and may not be used for any additional subjects added to the list of minimum subjects. Should a learner wish 
to offer additional subjects, additional time must be allocated for the offering of these subjects.
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SECTION 2: DEFINITION, AIMS, SKILLS AND CONTENT

2.1	I ntroduction

In Section 2, the Intermediate Phase Mathematics Curriculum and Assessment Policy Statement (CAPS) provides 
teachers with a definition of mathematics, specific aims, specific skills, focus of content areas, weighting of content 
areas and content specification. 

2.2	 What is Mathematics?

Mathematics is a language that makes use of symbols and notations to describe numerical, geometric and graphical 
relationships. It is a human activity that involves observing, representing and investigating patterns and quantitative 
relationships in physical and social phenomena and between mathematical objects themselves. It helps to develop 
mental processes that enhance logical and critical thinking, accuracy and problem-solving that will contribute in 
decision-making.

2.3	Sp ecific Aims

The teaching and learning of Mathematics aims to develop:

•	 a critical awareness of how mathematical relationships are used in social, environmental, cultural and 
economic relations;

•	 confidence and competence to deal with any mathematical situation without being hindered by a fear of 
Mathematics

•	 	a spirit of curiosity and a love for Mathematics

•	 	an appreciation for the beauty and elegance of Mathematics

•	 recognition that Mathematics is a creative part of human activity

•	 deep conceptual understanding in order to make sense of Mathematics

•	 Acquisition of specific knowledge and skills necessary for:

-- the application of Mathematics to physical, social and mathematical problems

-- the study of related subject matter (e.g. other subjects)

-- further study in Mathematics.

2.4	Sp ecific Skills

To develop essential mathematical skills the learner should

•	 develop the correct use of the language of Mathematics

•	 develop number vocabulary, number concept and calculation and application skills
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•	 learn to listen, communicate, think, reason logically and apply the mathematical knowledge gained

•	 learn to investigate, analyse, represent and interpret information

•	 learn to pose and solve problems

•	 build an awareness of the important role th at Mathematics plays in real life situations including the personal 
development of the learner.

2.5	 Focus of content areas

Mathematics in the Intermediate Phase covers five Content Areas. 

•	 Numbers, Operations and Relationships;

•	 Patterns, Functions and Algebra;

•	 Space and Shape (Geometry);

•	 Measurement; and

•	 Data Handling.

Each content area contributes towards the acquisition of specific skills. The table below shows the general focus of 
the content areas as well as the specific focus of the content areas for the Intermediate Phase. 
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2.6	 Weighting of content areas 

•	 The weighting of Mathematics content areas serves two primary purposes: 

•	 guidance regarding the time needed to adequately address the content within each content area guidance on 
the spread of content in the examination (especially end- of-the year summative assessment). The weighting 
of the content areas is the same for each grade in this phase.

WEIGHTING OF CONTENT AREAS

Content Area Grade 4 Grade 5 Grade 6

Numbers, Operations and Relationships* 50% 50% 50%

Patterns, Functions and Algebra 10% 10% 10%

Space and Shape (Geometry) 15% 15% 15%

Measurement 15% 15% 15%

Data handling 10% 10% 10%

100% 100% 100%

* The weighting of Number, Operations and Relationships has been increased to 50% for all three grades. This is an attempt to ensure that learners are 
sufficiently numerate when they enter the Senior Phase.

2.7	 Specification of content 

The Specification of Content in Section 2 shows progression in terms of concepts and skills from Grade 4 to Grade 
6 for each Content Area. However, in certain topics the concepts and skills are similar in two or three successive 
grades. The Clarification of Content in Section 3 provides guidelines on how progression should be addressed in 
these cases. The Specification of Content in Section 2 should therefore be read in conjunction with the Clarification 
of Content in Section 3.    
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 c
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r l
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16 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

1.
2

C
om

m
on

 
Fr

ac
tio

ns

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

:

•	
C

om
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 fr
ac

tio
ns

 w
ith

 
di

ffe
re

nt
 d

en
om

in
at

or
s 

(h
al

ve
s;

 th
ird

s,
 q

ua
rte

rs
; 

fif
th

s;
 s

ix
th

s;
 s

ev
en

th
s;

 e
ig

ht
hs

)

•	
D

es
cr

ib
e 

an
d 

co
m

pa
re

 c
om

m
on

 fr
ac

tio
ns

 in
 

di
ag

ra
m

 fo
rm

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

:

•	
A

dd
iti

on
 o

f c
om

m
on

 fr
ac

tio
ns

 w
ith

 th
e 

sa
m

e 
de

no
m

in
at

or
s

•	
R

ec
og

ni
ze

, d
es

cr
ib

e 
an

d 
us

e 
th

e 
eq

ui
va

le
nc

e 
of

 
di

vi
si

on
 a

nd
 fr

ac
tio

ns

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

fra
ct

io
ns

, 
in

cl
ud

in
g 

gr
ou

pi
ng

 a
nd

 e
qu

al
 s

ha
rin

g 

Eq
ui

va
le

nt
 fo

rm
s:

 

•	
R

ec
og

ni
ze

 a
nd

 u
se

 e
qu

iv
al

en
t f

or
m

s 
of

 c
om

m
on

 
fra

ct
io

ns
 (f

ra
ct

io
ns

 in
 w

hi
ch

 o
ne

 d
en

om
in

at
or

 is
 a

 
m

ul
tip

le
 o

f a
no

th
er

)

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

:

•	
C

ou
nt

 fo
rw

ar
ds

 a
nd

 b
ac

kw
ar

ds
 in

 fr
ac

tio
ns

 

•	
C

om
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 fr
ac

tio
ns

 to
 a

t l
ea

st
 

tw
el

fth
s

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

:

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
of

 c
om

m
on

 fr
ac

tio
ns

 w
ith

 
th

e 
sa

m
e 

de
no

m
in

at
or

s

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
of

 m
ix

ed
 n

um
be

rs

•	
Fr

ac
tio

ns
 o

f w
ho

le
 n

um
be

rs
 w

hi
ch

 re
su

lt 
in

 w
ho

le
 

nu
m

be
rs

•	
R

ec
og

ni
ze

, d
es

cr
ib

e 
an

d 
us

e 
th

e 
eq

ui
va

le
nc

e 
of

 
di

vi
si

on
 a

nd
 fr

ac
tio

ns

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

co
m

m
on

 
fra

ct
io

ns
, i

nc
lu

di
ng

 g
ro

up
in

g 
an

d 
sh

ar
in

g

Eq
ui

va
le

nt
 fo

rm
s:

 

•	
R

ec
og

ni
ze

 a
nd

 u
se

 e
qu

iv
al

en
t f

or
m

s 
of

 c
om

m
on

 
fra

ct
io

ns
 (f

ra
ct

io
ns

 in
 w

hi
ch

 o
ne

 d
en

om
in

at
or

 is
 a

 
m

ul
tip

le
 o

f a
no

th
er

)

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

:

•	
C

om
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 fr
ac

tio
ns

, i
nc

lu
di

ng
 

te
nt

hs
 a

nd
 h

un
dr

ed
th

s

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

:

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
of

 c
om

m
on

 fr
ac

tio
ns

 in
 

w
hi

ch
 o

ne
 d

en
om

in
at

or
 is

 a
 m

ul
tip

le
 o

f a
no

th
er

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
of

 m
ix

ed
 n

um
be

rs

•	
Fr

ac
tio

ns
 o

f w
ho

le
 n

um
be

rs

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

co
m

m
on

 
fra

ct
io

ns
, i

nc
lu

di
ng

 g
ro

up
in

g 
an

d 
sh

ar
in

g

Pe
rc

en
ta

ge
s

•	
Fi

nd
 p

er
ce

nt
ag

es
 o

f w
ho

le
 n

um
be

rs

Eq
ui

va
le

nt
 fo

rm
s:

 

•	
R

ec
og

ni
ze

 a
nd

 u
se

 e
qu

iv
al

en
t f

or
m

s 
of

 c
om

m
on

 
fra

ct
io

ns
 w

ith
 1

-d
ig

it 
or

 2
-d

ig
it 

de
no

m
in

at
or

s 
(fr

ac
tio

ns
 in

 w
hi

ch
 o

ne
 d

en
om

in
at

or
 is

 a
 m

ul
tip

le
 

of
 a

no
th

er
)

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 fr

ac
tio

n 
an

d 
de

ci
m

al
 fr

ac
tio

n 
fo

rm
s 

of
 th

e 
sa

m
e 

nu
m

be
r 

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 

fra
ct

io
n,

 d
ec

im
al

 fr
ac

tio
n 

an
d 

pe
rc

en
ta

ge
 fo

rm
s 

of
 

th
e 

sa
m

e 
nu

m
be

r



MATHEMATICS GRADES 4-6

17CAPS

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

1.
3

D
ec

im
al

 
fr

ac
tio

ns

 
 

R
ec

og
ni

zi
ng

, o
rd

er
in

g 
an

d 
pl

ac
e 

va
lu

e 
of

 
de

ci
m

al
 fr

ac
tio

ns

•	
C

ou
nt

 fo
rw

ar
ds

 a
nd

 b
ac

kw
ar

ds
 in

 d
ec

im
al

 
fra

ct
io

ns
 to

 a
t l

ea
st

 tw
o 

de
ci

m
al

 p
la

ce
s

•	
C

om
pa

re
 a

nd
 o

rd
er

 d
ec

im
al

 fr
ac

tio
ns

 to
 a

t l
ea

st
 

tw
o 

de
ci

m
al

 p
la

ce
s

•	
P

la
ce

 v
al

ue
 o

f d
ig

its
 to

 a
t l

ea
st

 tw
o 

de
ci

m
al

 
pl

ac
es

C
al

cu
la

tio
ns

 w
ith

 d
ec

im
al

 fr
ac

tio
ns

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
of

 d
ec

im
al

 fr
ac

tio
ns

 w
ith

 
at

 le
as

t t
w

o 
de

ci
m

al
 p

la
ce

s

•	
M

ul
tip

ly
 d

ec
im

al
 fr

ac
tio

ns
 b

y 
10

 a
nd

 1
00

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

 in
vo

lv
in

g 
de

ci
m

al
 

fra
ct

io
ns

Eq
ui

va
le

nt
 fo

rm
s:

 

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 fr

ac
tio

n 
an

d 
de

ci
m

al
 fr

ac
tio

n 
fo

rm
s 

of
 th

e 
sa

m
e 

nu
m

be
r 

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 

fra
ct

io
n,

 d
ec

im
al

 fr
ac

tio
n 

an
d 

pe
rc

en
ta

ge
 fo

rm
s 

of
 

th
e 

sa
m

e 
nu

m
be

r



MATHEMATICS GRADES 4-6

18 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

SP
EC

IF
IC

ATION



 O

F 
C

ONTENT





 
(P

h
a

se
 O

ve
r

vi
ew

)
Pa

tt
er

n
s,

 F
u

n
c

ti
o

n
s 

a
n

d
 A

lg
eb

r
a

•	
Th

e 
m

ai
n 

pr
og

re
ss

io
n 

in
 P

at
te

rn
s,

 F
un

ct
io

ns
 a

nd
 A

lg
eb

ra
 o

cc
ur

s 
in

 th
e 

ra
ng

e 
an

d 
co

m
pl

ex
ity

 o
f r

el
at

io
ns

hi
ps

 b
et

w
ee

n 
nu

m
be

rs
 in

 th
e 

pa
tte

rn
s.

•	
In

 P
at

te
rn

s,
 F

un
ct

io
ns

 a
nd

 A
lg

eb
ra

, l
ea

rn
er

s 
ar

e 
gi

ve
n 

op
po

rtu
ni

tie
s 

to
:

--
co

m
pl

et
e 

an
d 

ex
te

nd
 p

at
te

rn
s

--
re

pr
es

en
t p

at
te

rn
s 

in
 d

iff
er

en
t f

or
m

s 

--
id

en
tif

y 
an

d 
de

sc
rib

e 
pa

tte
rn

s.
 

Th
is

 p
re

pa
re

s 
le

ar
ne

rs
 to

 d
es

cr
ib

e 
ru

le
s 

fo
r p

at
te

rn
s,

 w
hi

ch
 b

ec
om

e 
m

or
e 

fo
rm

al
iz

ed
 in

 a
lg

eb
ra

ic
 w

or
k 

in
 th

e 
S

en
io

r P
ha

se
.

•	
In

 th
is

 p
ha

se
, t

he
 e

m
ph

as
is

 is
 o

n 
pr

ac
tic

e 
w

ith
 c

om
pl

et
in

g 
an

d 
ex

te
nd

in
g 

nu
m

be
r p

at
te

rn
s 

as
 w

el
l a

s 
re

pr
es

en
tin

g 
pa

tte
rn

s 
in

 d
iff

er
en

t f
or

m
s.

•	
P

at
te

rn
s,

 F
un

ct
io

ns
 a

nd
 A

lg
eb

ra
 a

ls
o 

pr
ov

id
e 

op
po

rtu
ni

tie
s 

to
 d

ev
el

op
 a

n 
un

de
rs

ta
nd

in
g 

of
 th

e 
pr

op
er

tie
s 

of
 o

pe
ra

tio
ns

 w
ith

 w
ho

le
 n

um
be

rs
 e

.g
. c

om
m

ut
at

iv
e,

 d
is

tri
bu

tiv
e,

 a
nd

 
in

ve
rs

e 
op

er
at

io
ns

.

•	
Fi

nd
in

g 
in

pu
t a

nd
 o

ut
pu

t v
al

ue
s 

gi
ve

s 
le

ar
ne

rs
 p

ra
ct

ic
e 

in
 th

in
ki

ng
 a

bo
ut

 a
nd

 d
es

cr
ib

in
g 

fu
nc

tio
na

l r
el

at
io

ns
hi

ps
 b

et
w

ee
n 

nu
m

be
rs

. 

•	
W

rit
in

g 
an

d 
so

lv
in

g 
nu

m
be

r s
en

te
nc

es
 p

re
pa

re
s 

le
ar

ne
rs

 fo
r w

rit
in

g 
al

ge
br

ai
c 

ex
pr

es
si

on
s 

an
d 

so
lv

in
g 

eq
ua

tio
ns

 in
 th

e 
S

en
io

r P
ha

se
. W

rit
in

g 
an

d 
so

lv
in

g 
nu

m
be

r s
en

te
nc

es
 a

ls
o 

pr
ov

id
es

 o
pp

or
tu

ni
ty

 to
 c

on
so

lid
at

e 
le

ar
ne

rs
’ n

um
be

r k
no

w
le

dg
e.

  

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

2.
1

N
um

er
ic

 p
at

te
rn

s

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 n
um

er
ic

 p
at

te
rn

s 
lo

ok
in

g 
fo

r r
el

at
io

ns
hi

ps
 o

r r
ul

es
 o

f p
at

te
rn

s:

--
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 d
iff

er
en

ce
 o

r 
ra

tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r r

ul
es

 in
 

le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s

•	
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
fo

r p
at

te
rn

s 
an

d 
re

la
tio

ns
hi

ps
 u

si
ng

 

--
flo

w
 d

ia
gr

am
s

--
ta

bl
es

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 n
um

er
ic

 p
at

te
rn

s 
lo

ok
in

g 
fo

r r
el

at
io

ns
hi

ps
 o

r r
ul

es
 o

f p
at

te
rn

s:

--
se

qu
en

ce
s 

no
t 

lim
ite

d 
to

 a
 c

on
st

an
t 

di
ffe

re
nc

e 
or

 ra
tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r r

ul
es

 in
 

le
ar

ne
r’s

 o
w

n 
w

or
ds

 

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s

•	
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
fo

r t
he

 p
at

te
rn

s 
an

d 
re

la
tio

ns
hi

ps
 u

si
ng

 fl
ow

 
di

ag
ra

m
s

--
flo

w
 d

ia
gr

am
s

--
ta

bl
es

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 n
um

er
ic

 p
at

te
rn

s 
lo

ok
in

g 
fo

r r
el

at
io

ns
hi

ps
 o

r r
ul

es
 o

f p
at

te
rn

s:

--
se

qu
en

ce
s 

no
t 

lim
ite

d 
to

 a
 c

on
st

an
t 

di
ffe

re
nc

e 
or

 ra
tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

--
re

pr
es

en
te

d 
in

 ta
bl

es

•	
D

es
cr

ib
e 

th
e 

ge
ne

ra
l r

ul
es

 fo
r t

he
 o

bs
er

ve
d 

re
la

tio
ns

hi
ps

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s

•	
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
fo

r t
he

 p
at

te
rn

s 
an

d 
re

la
tio

ns
hi

ps
 u

si
ng

: 

--
flo

w
 d

ia
gr

am
s

--
ta

bl
es



MATHEMATICS GRADES 4-6

19CAPS

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

2.
1

N
um

er
ic

 p
at

te
rn

s

Eq
ui

va
le

nt
 fo

rm
s

D
et

er
m

in
e 

eq
ui

va
le

nc
e 

of
 d

iff
er

en
t d

es
cr

ip
tio

ns
 o

f 
th

e 
sa

m
e 

re
la

tio
ns

hi
p 

or
 ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
in

 a
 ta

bl
e

•	
by

 a
 n

um
be

r s
en

te
nc

e

Eq
ui

va
le

nt
 fo

rm
s

D
et

er
m

in
e 

eq
ui

va
le

nc
e 

of
 d

iff
er

en
t d

es
cr

ip
tio

ns
 o

f 
th

e 
sa

m
e 

re
la

tio
ns

hi
p 

or
 ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
in

 a
 ta

bl
e

•	
by

 a
 n

um
be

r s
en

te
nc

e

Eq
ui

va
le

nt
 fo

rm
s

D
et

er
m

in
e 

eq
ui

va
le

nc
e 

of
 d

iff
er

en
t d

es
cr

ip
tio

ns
 o

f 
th

e 
sa

m
e 

re
la

tio
ns

hi
p 

or
 ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
in

 a
 ta

bl
e

•	
by

 a
 n

um
be

r s
en

te
nc

e

2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 g
eo

m
et

ric
 p

at
te

rn
s 

lo
ok

in
g 

fo
r r

el
at

io
ns

hi
ps

 o
r r

ul
es

 o
f p

at
te

rn
s

--
re

pr
es

en
te

d 
in

 p
hy

si
ca

l o
r d

ia
gr

am
 fo

rm

--
se

qu
en

ce
s 

no
t 

lim
ite

d 
to

 a
 c

on
st

an
t 

di
ffe

re
nc

e 
or

 ra
tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r r

ul
es

 in
 

le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
fo

r 
th

e 
pa

tte
rn

s 
an

d 
re

la
tio

ns
hi

ps
 u

si
ng

 fl
ow

 d
ia

gr
am

s

Eq
ui

va
le

nt
 fo

rm
s

•	
D

et
er

m
in

e 
eq

ui
va

le
nc

e 
of

 d
iff

er
en

t d
es

cr
ip

tio
ns

 o
f 

th
e 

sa
m

e 
re

la
tio

ns
hi

p 
or

 ru
le

 p
re

se
nt

ed

--
ve

rb
al

ly

--
in

 a
 fl

ow
 d

ia
gr

am

--
by

 a
 n

um
be

r s
en

te
nc

e

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 g
eo

m
et

ric
 p

at
te

rn
s 

lo
ok

in
g 

fo
r r

el
at

io
ns

hi
ps

 o
r r

ul
es

 o
f p

at
te

rn
s

--
re

pr
es

en
te

d 
in

 p
hy

si
ca

l o
r d

ia
gr

am
 fo

rm

--
se

qu
en

ce
s 

no
t 

lim
ite

d 
to

 a
 c

on
st

an
t 

di
ffe

re
nc

e 
or

 ra
tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r r

ul
es

 in
 

le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
fo

r 
th

e 
pa

tte
rn

s 
an

d 
re

la
tio

ns
hi

ps
 u

si
ng

 fl
ow

 d
ia

gr
am

s

Eq
ui

va
le

nt
 fo

rm
s

•	
D

et
er

m
in

e 
eq

ui
va

le
nc

e 
of

 d
iff

er
en

t d
es

cr
ip

tio
ns

 o
f 

th
e 

sa
m

e 
re

la
tio

ns
hi

p 
or

 ru
le

 p
re

se
nt

ed

--
ve

rb
al

ly

--
in

 a
 fl

ow
 d

ia
gr

am

--
by

 a
 n

um
be

r s
en

te
nc

e

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 g
eo

m
et

ric
 p

at
te

rn
s 

lo
ok

in
g 

fo
r r

el
at

io
ns

hi
ps

 o
r r

ul
es

 o
f p

at
te

rn
s

--
re

pr
es

en
te

d 
in

 p
hy

si
ca

l o
r d

ia
gr

am
 fo

rm

--
se

qu
en

ce
s 

no
t 

lim
ite

d 
to

 a
 c

on
st

an
t 

di
ffe

re
nc

e 
or

 ra
tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

--
re

pr
es

en
te

d 
in

 ta
bl

es

•	
D

es
cr

ib
e 

th
e 

ge
ne

ra
l r

ul
es

 fo
r t

he
 o

bs
er

ve
d 

re
la

tio
ns

hi
ps

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
fo

r 
th

e 
pa

tte
rn

s 
an

d 
re

la
tio

ns
hi

ps
 u

si
ng

•	
flo

w
 d

ia
gr

am
s

•	
ta

bl
es

Eq
ui

va
le

nt
 fo

rm
s

•	
D

et
er

m
in

e 
eq

ui
va

le
nc

e 
of

 d
iff

er
en

t d
es

cr
ip

tio
ns

 o
f 

th
e 

sa
m

e 
re

la
tio

ns
hi

p 
or

 ru
le

 p
re

se
nt

ed

--
ve

rb
al

ly

--
in

 a
 fl

ow
 d

ia
gr

am

--
in

 a
 ta

bl
e

--
by

 a
 n

um
be

r s
en

te
nc

e



MATHEMATICS GRADES 4-6

20 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

2.
3

N
um

be
r 

se
nt

en
ce

s

(In
tro

du
ct

io
n 

to
 A

lg
eb

ra
ic

 
E

xp
re

ss
io

ns
)

N
um

be
r s

en
te

nc
es

•	
W

rit
e 

nu
m

be
r s

en
te

nc
es

 to
 d

es
cr

ib
e 

pr
ob

le
m

 
si

tu
at

io
ns

•	
S

ol
ve

 a
nd

 c
om

pl
et

e 
nu

m
be

r s
en

te
nc

es
 b

y

--
in

sp
ec

tio
n

--
tri

al
 a

nd
 im

pr
ov

em
en

t

•	
C

he
ck

 s
ol

ut
io

n 
by

 s
ub

st
itu

tio
n

N
um

be
r s

en
te

nc
es

•	
W

rit
e 

nu
m

be
r s

en
te

nc
es

 to
 d

es
cr

ib
e 

pr
ob

le
m

 
si

tu
at

io
ns

•	
S

ol
ve

 a
nd

 c
om

pl
et

e 
nu

m
be

r s
en

te
nc

es
 b

y

--
in

sp
ec

tio
n

--
tri

al
 a

nd
 im

pr
ov

em
en

t

•	
C

he
ck

 s
ol

ut
io

n 
by

 s
ub

st
itu

tio
n

N
um

be
r s

en
te

nc
es

•	
W

rit
e 

nu
m

be
r s

en
te

nc
es

 to
 d

es
cr

ib
e 

pr
ob

le
m

 
si

tu
at

io
ns

•	
S

ol
ve

 a
nd

 c
om

pl
et

e 
nu

m
be

r s
en

te
nc

es
 b

y

--
in

sp
ec

tio
n

--
tri

al
 a

nd
 im

pr
ov

em
en

t

•	
C

he
ck

 s
ol

ut
io

n 
by

 s
ub

st
itu

tio
n



MATHEMATICS GRADES 4-6

21CAPS

SP
EC

IF
IC

ATION



 O

F 
C

ONTENT





 
(P

h
a

se
 O

ve
r

vi
ew

)
Sp

a
c

e 
a

n
d

 Sh


a
pe

 (G
eo

m
et

ry
)

•	
Th

e 
m

ai
n 

pr
og

re
ss

io
n 

in
 S

pa
ce

 a
nd

 S
ha

pe
 (G

eo
m

et
ry

) i
s 

ac
hi

ev
ed

 b
y 

a 
fo

cu
s 

on
 n

ew
 p

ro
pe

rti
es

 a
nd

 c
ha

ra
ct

er
is

tic
s 

of
 2

-D
 s

ha
pe

s 
an

d 
3-

D
 o

bj
ec

ts
 in

 e
ac

h 
gr

ad
e.

•	
Le

ar
ne

rs
 a

re
 g

iv
en

 o
pp

or
tu

ni
tie

s 
to

 id
en

tif
y 

an
d 

de
sc

rib
e 

ch
ar

ac
te

ris
tic

s 
of

 2
-D

 s
ha

pe
s 

an
d 

3-
D

 o
bj

ec
ts

 a
nd

 to
 d

ev
el

op
 th

ei
r a

bi
lit

ie
s 

to
 c

la
ss

ify
 s

ha
pe

s 
an

d 
ob

je
ct

s 
in

 th
e 

S
en

io
r 

P
ha

se TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

3.
1

Pr
op

er
tie

s 
of

 2
-D

 
sh

ap
es

R
an

ge
 o

f s
ha

pe
s

•	
R

ec
og

ni
ze

, v
is

ua
liz

e 
an

d 
na

m
e 

2-
D

 s
ha

pe
s 

in
 th

e 
en

vi
ro

nm
en

t a
nd

 g
eo

m
et

ric
 s

et
tin

gs

--
re

gu
la

r a
nd

 ir
re

gu
la

r p
ol

yg
on

s 
– 

tri
an

gl
es

, 
sq

ua
re

s,
 re

ct
an

gl
es

, o
th

er
 q

ua
dr

ila
te

ra
ls

, 
pe

nt
ag

on
s,

 h
ex

ag
on

s 
 

--
ci

rc
le

s

C
ha

ra
ct

er
is

tic
s 

of
 s

ha
pe

s

•	
D

es
cr

ib
e,

 s
or

t a
nd

 c
om

pa
re

 2
-D

 s
ha

pe
s 

in
 te

rm
s 

of --
st

ra
ig

ht
 a

nd
 c

ur
ve

d 
si

de
s

--
nu

m
be

r o
f s

id
es

R
an

ge
 o

f s
ha

pe
s

•	
R

ec
og

ni
ze

, v
is

ua
liz

e 
an

d 
na

m
e 

2-
D

 s
ha

pe
s 

in
 th

e 
en

vi
ro

nm
en

t a
nd

 g
eo

m
et

ric
 s

et
tin

g,
 fo

cu
si

ng
 o

n

•	
re

gu
la

r a
nd

 ir
re

gu
la

r p
ol

yg
on

s 
- t

ria
ng

le
s,

 
sq

ua
re

s,
 re

ct
an

gl
es

, o
th

er
 q

ua
dr

ila
te

ra
ls

, 
pe

nt
ag

on
s,

 h
ex

ag
on

s,
 h

ep
ta

go
ns

•	
ci

rc
le

s

•	
si

m
ila

rit
ie

s 
an

d 
di

ffe
re

nc
es

 b
et

w
ee

n 
sq

ua
re

s 
an

d 
re

ct
an

gl
es

C
ha

ra
ct

er
is

tic
s 

of
 s

ha
pe

s

•	
D

es
cr

ib
e,

 s
or

t a
nd

 c
om

pa
re

 2
-D

 s
ha

pe
s 

in
 te

rm
s 

of --
st

ra
ig

ht
 a

nd
 c

ur
ve

d 
si

de
s

--
nu

m
be

r o
f s

id
es

--
le

ng
th

s 
of

 s
id

es

--
an

gl
es

 in
 s

ha
pe

s,
 li

m
ite

d 
to

◊	
rig

ht
 a

ng
le

s

◊	
an

gl
es

 s
m

al
le

r t
ha

n 
rig

ht
 a

ng
le

s

◊	
an

gl
es

 g
re

at
er

 th
an

 ri
gh

t a
ng

le
s

Fu
rt

he
r a

ct
iv

iti
es

•	
D

ra
w

 2
-D

 s
ha

pe
s 

on
 g

rid
 p

ap
er

R
an

ge
 o

f s
ha

pe
s

•	
R

ec
og

ni
ze

, v
is

ua
liz

e 
an

d 
na

m
e 

2-
D

 s
ha

pe
s 

in
 th

e 
en

vi
ro

nm
en

t a
nd

 g
eo

m
et

ric
 s

et
tin

gs
, f

oc
us

in
g 

on

--
re

gu
la

r a
nd

 ir
re

gu
la

r p
ol

yg
on

s 
- t

ria
ng

le
s,

 
sq

ua
re

s,
 re

ct
an

gl
es

, p
ar

al
le

lo
gr

am
s,

 o
th

er
 

qu
ad

ril
at

er
al

s,
 p

en
ta

go
ns

, h
ex

ag
on

s,
 

he
pt

ag
on

s,
 o

ct
ag

on
s

--
ci

rc
le

s

--
si

m
ila

rit
ie

s 
an

d 
di

ffe
re

nc
es

 b
et

w
ee

n 
re

ct
an

gl
es

 
an

d 
pa

ra
lle

lo
gr

am
s

C
ha

ra
ct

er
is

tic
s 

of
 s

ha
pe

s

•	
D

es
cr

ib
e,

 s
or

t a
nd

 c
om

pa
re

 2
-D

 s
ha

pe
s 

in
 te

rm
s 

of --
nu

m
be

r o
f s

id
es

--
le

ng
th

s 
of

 s
id

es

--
si

ze
s 

of
 a

ng
le

s

◊	
ac

ut
e

◊	
rig

ht

◊	
ob

tu
se

 

◊	
st

ra
ig

ht
 

◊	
re

fle
x

◊	
re

vo
lu

tio
n

Fu
rt

he
r a

ct
iv

iti
es

•	
D

ra
w

 2
-D

 s
ha

pe
s 

on
 g

rid
 p

ap
er

•	
D

ra
w

 c
irc

le
s,

 p
at

te
rn

s 
in

 c
irc

le
s 

an
d 

pa
tte

rn
s 

w
ith

 
ci

rc
le

s 
us

in
g 

a 
pa

ir 
of

 p
ai

r o
f c

om
pa

ss
es

es



MATHEMATICS GRADES 4-6

22 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

3.
1

Pr
op

er
tie

s 
of

 2
-D

 
sh

ap
es

Fu
rt

he
r a

ct
iv

iti
es

•	
D

ra
w

 2
-D

 s
ha

pe
s 

on
 g

rid
 p

ap
er

A
ng

le
s

•	
R

ec
og

ni
ze

 a
nd

 d
es

cr
ib

e 
an

gl
es

 in
 2

-D
 s

ha
pe

s:

--
rig

ht
 a

ng
le

s

--
an

gl
es

 s
m

al
le

r t
ha

n 
rig

ht
 a

ng
le

s

--
an

gl
es

 g
re

at
er

 th
an

 ri
gh

t a
ng

le
s

A
ng

le
s

•	
R

ec
og

ni
ze

 a
nd

 n
am

e 
th

e 
fo

llo
w

in
g 

an
gl

es
 in

 2
-D

 
sh

ap
es

:

--
ac

ut
e

--
rig

ht

--
ob

tu
se

 

--
st

ra
ig

ht
 

--
re

fle
x

--
re

vo
lu

tio
n

3.
2

Pr
op

er
tie

s 
of

 3
-D

 
ob

je
ct

s

R
an

ge
 o

f o
bj

ec
ts

•	
R

ec
og

ni
ze

, v
is

ua
liz

e 
an

d 
na

m
e 

3-
D

 o
bj

ec
ts

 in
 th

e 
en

vi
ro

nm
en

t a
nd

 g
eo

m
et

ric
 s

et
tin

gs
, f

oc
us

in
g 

on
:

--
re

ct
an

gu
la

r p
ris

m
s,

--
sp

he
re

s

--
cy

lin
de

rs

--
py

ra
m

id
s

ch
ar

ac
te

ris
tic

s 
of

 o
bj

ec
ts

•	
D

es
cr

ib
e,

 s
or

t a
nd

 c
om

pa
re

 3
-D

 o
bj

ec
ts

 in
 te

rm
s 

of --
sh

ap
es

 o
f f

ac
es

--
fla

t a
nd

 c
ur

ve
d 

su
rfa

ce
s

Fu
rt

he
r a

ct
iv

iti
es

•	
M

ak
e 

3-
D

 m
od

el
s 

us
in

g 
cu

t o
ut

 p
ol

yg
on

s

R
an

ge
 o

f o
bj

ec
ts

•	
R

ec
og

ni
ze

, v
is

ua
liz

e 
an

d 
na

m
e 

3-
D

 o
bj

ec
ts

 in
 th

e 
en

vi
ro

nm
en

t a
nd

 g
eo

m
et

ric
 s

et
tin

gs
, f

oc
us

in
g 

on
:

--
re

ct
an

gu
la

r p
ris

m
s 

an
d 

ot
he

r p
ris

m
s

--
cu

be
s

--
cy

lin
de

rs

--
co

ne
s

--
py

ra
m

id
s

--
si

m
ila

rit
ie

s 
an

d 
di

ffe
re

nc
es

 b
et

w
ee

n 
cu

be
s 

an
d 

re
ct

an
gu

la
r p

ris
m

s

ch
ar

ac
te

ris
tic

s 
of

 o
bj

ec
ts

•	
D

es
cr

ib
e,

 s
or

t a
nd

 c
om

pa
re

 3
-D

 o
bj

ec
ts

 in
 te

rm
s 

of --
sh

ap
e 

of
 fa

ce
s

--
nu

m
be

r o
f f

ac
es

 

--
fla

t a
nd

 c
ur

ve
d 

su
rfa

ce
s

Fu
rt

he
r a

ct
iv

iti
es

•	
M

ak
e 

3-
D

 m
od

el
s 

us
in

g 
cu

t o
ut

 p
ol

yg
on

s

•	
C

ut
 o

pe
n 

bo
xe

s 
to

 tr
ac

e 
an

d 
de

sc
rib

e 
th

ei
r n

et
s

R
an

ge
 o

f o
bj

ec
ts

•	
R

ec
og

ni
ze

, v
is

ua
liz

e 
an

d 
na

m
e 

3-
D

 o
bj

ec
ts

 in
 th

e 
en

vi
ro

nm
en

t a
nd

 g
eo

m
et

ric
 s

et
tin

gs
, f

oc
us

in
g 

on

--
re

ct
an

gu
la

r p
ris

m
s

--
cu

be
s

--
te

tra
he

dr
on

s

--
py

ra
m

id
s

--
si

m
ila

rit
ie

s a
nd

 d
iff

er
en

ce
s b

et
w

ee
n 

te
tra

he
dr

on
s 

an
d 

ot
he

r p
yr

am
id

s

ch
ar

ac
te

ris
tic

s 
of

 o
bj

ec
ts

•	
D

es
cr

ib
e,

 s
or

t a
nd

 c
om

pa
re

 3
-D

 o
bj

ec
ts

 in
 te

rm
s 

of --
nu

m
be

r a
nd

 s
ha

pe
 o

f f
ac

es

--
nu

m
be

r o
f v

er
tic

es

--
nu

m
be

r o
f e

dg
es

 

Fu
rt

he
r a

ct
iv

iti
es

•	
M

ak
e 

3-
D

 m
od

el
s 

us
in

g:
 

--
dr

in
ki

ng
 s

tra
w

s,
 to

ot
hp

ic
ks

 e
tc

 

--
ne

ts



MATHEMATICS GRADES 4-6

23CAPS

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

3.
3

Sy
m

m
et

ry

Sy
m

m
et

ry

•	
R

ec
og

ni
ze

, d
ra

w
 a

nd
 d

es
cr

ib
e 

lin
e(

s)
 o

f s
ym

m
et

ry
 

in
 2

-D
 s

ha
pe

s

Sy
m

m
et

ry

•	
R

ec
og

ni
ze

, d
ra

w
 a

nd
 d

es
cr

ib
e 

lin
e(

s)
 o

f s
ym

m
et

ry
 

in
 2

-D
 s

ha
pe

s

Sy
m

m
et

ry

•	
R

ec
og

ni
ze

, d
ra

w
 a

nd
 d

es
cr

ib
e 

lin
e(

s)
 o

f s
ym

m
et

ry
 

in
 2

-D
 s

ha
pe

s

3.
4

Tr
an

sf
or

m
at

io
ns

B
ui

ld
 c

om
po

si
te

 s
ha

pe
s

•	
P

ut
 2

-D
 s

ha
pe

s 
to

ge
th

er
 to

 m
ak

e 
di

ffe
re

nt
 

co
m

po
si

te
 2

-D
 s

ha
pe

s 
in

cl
ud

in
g 

so
m

e 
sh

ap
es

 
w

ith
 li

ne
 s

ym
m

et
ry

.

Te
ss

el
la

tio
ns

•	
P

ac
k 

ou
t 2

-D
 s

ha
pe

s 
to

 m
ak

e 
te

ss
el

la
te

d 
pa

tte
rn

s 
in

cl
ud

in
g 

so
m

e 
pa

tte
rn

s 
w

ith
 li

ne
 s

ym
m

et
ry

.

D
es

cr
ib

e 
pa

tte
rn

s

•	
R

ef
er

 to
 li

ne
s,

 2
-D

 s
ha

pe
s,

 3
-D

 o
bj

ec
ts

 a
nd

 li
ne

s 
of

 s
ym

m
et

ry
 w

he
n 

de
sc

rib
in

g 
pa

tte
rn

s 

--
in

 n
at

ur
e

--
fro

m
 m

od
er

n 
ev

er
yd

ay
 li

fe

--
ou

r c
ul

tu
ra

l h
er

ita
ge

U
se

 tr
an

sf
or

m
at

io
ns

 to
 m

ak
e 

co
m

po
si

te
 s

ha
pe

s 

•	
M

ak
e 

co
m

po
si

te
 2

-D
 s

ha
pe

s 
in

cl
ud

in
g 

sh
ap

es
 

w
ith

 li
ne

 s
ym

m
et

ry
 b

y 
tra

ci
ng

 a
nd

 m
ov

in
g 

a 
2-

D
 

sh
ap

e 
in

 o
ne

 o
r m

or
e 

of
 th

e 
fo

llo
w

in
g 

w
ay

s:

--
by

 ro
ta

tio
n

--
by

 tr
an

sl
at

io
n

--
by

 re
fle

ct
io

n

U
se

 tr
an

sf
or

m
at

io
ns

 to
 m

ak
e 

te
ss

el
la

tio
ns

 

•	
M

ak
e 

te
ss

el
la

te
d 

pa
tte

rn
s 

in
cl

ud
in

g 
so

m
e 

pa
tte

rn
s 

w
ith

 li
ne

 s
ym

m
et

ry
 b

y 
tra

ci
ng

 a
nd

 m
ov

in
g 

2-
D

 s
ha

pe
s 

in
 o

ne
 o

r m
or

e 
of

 th
e 

fo
llo

w
in

g 
w

ay
s

--
by

 ro
ta

tio
n

--
by

 tr
an

sl
at

io
n

--
by

 re
fle

ct
io

n

D
es

cr
ib

e 
pa

tte
rn

s

•	
R

ef
er

 to
 li

ne
s,

 2
-D

 s
ha

pe
s,

 3
-D

 o
bj

ec
ts

, l
in

es
 o

f 
sy

m
m

et
ry

, r
ot

at
io

ns
, r

efl
ec

tio
ns

 a
nd

 tr
an

sl
at

io
ns

 
w

he
n 

de
sc

rib
in

g 
pa

tte
rn

s

--
in

 n
at

ur
e

--
fro

m
 m

od
er

n 
ev

er
yd

ay
 li

fe
 

--
fro

m
 o

ur
 c

ul
tu

ra
l h

er
ita

ge

 En
la

rg
em

en
t a

nd
 re

du
ct

io
ns

•	
D

ra
w

 e
nl

ar
ge

m
en

t a
nd

 re
du

ct
io

ns
 o

f 2
-D

 s
ha

pe
s 

to
 c

om
pa

re
 s

iz
e 

an
d 

sh
ap

e 
of

--
tri

an
gl

es

--
qu

ad
ril

at
er

al
s

D
es

cr
ib

e 
pa

tte
rn

s

•	
R

ef
er

 to
 li

ne
s,

 2
-D

 s
ha

pe
s,

 3
-D

 o
bj

ec
ts

, l
in

es
 o

f 
sy

m
m

et
ry

, r
ot

at
io

ns
, r

efl
ec

tio
ns

 a
nd

 tr
an

sl
at

io
ns

 
w

he
n 

de
sc

rib
in

g 
pa

tte
rn

s

--
in

 n
at

ur
e

--
fro

m
 m

od
er

n 
ev

er
yd

ay
 li

fe
 

--
fro

m
 o

ur
 c

ul
tu

ra
l h

er
ita

ge

3.
5

Vi
ew

in
g 

of
 

ob
je

ct
s

Po
si

tio
n 

an
d 

vi
ew

s

•	
M

at
ch

 d
iff

er
en

t v
ie

w
s 

of
 e

ve
ry

da
y 

ob
je

ct
s

•	
Id

en
tif

y 
ev

er
yd

ay
 o

bj
ec

ts
 fr

om
 d

iff
er

en
t v

ie
w

s

Po
si

tio
n 

an
d 

vi
ew

s
Li

nk
s 

th
e 

po
si

tio
n 

of
 v

ie
w

er
 to

 v
ie

w
s 

of
:

•	
si

ng
le

 e
ve

ry
da

y 
ob

je
ct

s 

•	
co

lle
ct

io
ns

 o
f e

ve
ry

da
y 

ob
je

ct
s 

or
 e

ve
ry

da
y 

sc
en

es

Po
si

tio
n 

an
d 

vi
ew

s
Li

nk
s 

th
e 

po
si

tio
n 

of
 v

ie
w

er
 to

 v
ie

w
s 

of
:

•	
si

ng
le

 e
ve

ry
da

y 
ob

je
ct

s 
or

 c
ol

le
ct

io
ns

 o
f o

bj
ec

ts

•	
si

ng
le

 o
r c

om
po

si
te

 g
eo

m
et

ric
 o

bj
ec

ts



MATHEMATICS GRADES 4-6

24 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

3.
6

Po
si

tio
n 

an
d 

m
ov

em
en

t

Lo
ca

tio
n 

an
d 

di
re

ct
io

ns

•	
Lo

ca
te

 p
os

iti
on

 o
f o

bj
ec

ts
, d

ra
w

in
gs

 o
r s

ym
bo

ls
 

on
 a

 g
rid

 w
ith

 a
lp

ha
-n

um
er

ic
 g

rid
 re

fe
re

nc
es

 

•	
Lo

ca
te

 p
os

iti
on

s 
of

 o
bj

ec
ts

 o
n 

a 
m

ap
 b

y 
us

in
g 

al
ph

a-
nu

m
er

ic
 g

rid
 re

fe
re

nc
es

Lo
ca

tio
n 

an
d 

di
re

ct
io

ns

•	
Lo

ca
te

 p
os

iti
on

 o
f o

bj
ec

ts
, d

ra
w

in
gs

 o
r s

ym
bo

ls
 

on
 a

 g
rid

 w
ith

 a
lp

ha
-n

um
er

ic
 g

rid
 re

fe
re

nc
es

 

•	
Lo

ca
te

 p
os

iti
on

s 
of

 o
bj

ec
ts

 o
n 

a 
m

ap
 b

y 
us

in
g 

al
ph

a-
nu

m
er

ic
 g

rid
 re

fe
re

nc
es

•	
Fo

llo
w

 d
ire

ct
io

ns
 to

 tr
ac

e 
a 

pa
th

 b
et

w
ee

n 
po

si
tio

ns
 o

n 
a 

m
ap

Lo
ca

tio
n 

an
d 

di
re

ct
io

ns

•	
Lo

ca
te

 p
os

iti
on

 o
f o

bj
ec

ts
, d

ra
w

in
gs

 o
r s

ym
bo

ls
 

on
 a

 g
rid

 w
ith

 a
lp

ha
-n

um
er

ic
 g

rid
 re

fe
re

nc
es

 

•	
Lo

ca
te

 p
os

iti
on

s 
of

 o
bj

ec
ts

 o
n 

a 
m

ap
 b

y 
us

in
g 

al
ph

a-
nu

m
er

ic
 g

rid
 re

fe
re

nc
es

•	
G

iv
e 

di
re

ct
io

ns
 to

 m
ov

e 
be

tw
ee

n 
po

si
tio

ns
 o

r 
pl

ac
es

 o
n 

a 
m

ap



MATHEMATICS GRADES 4-6

25CAPS

SP
EC

IF
IC

ATION



 O

F 
C

ONTENT





 
(P

h
a

se
 O

ve
r

vi
ew

)
M

ea
su

r
em

en
t

•	
Th

e 
m

ai
n 

pr
og

re
ss

io
n 

in
 m

ea
su

re
m

en
t a

cr
os

s 
th

e 
gr

ad
es

 is
 a

ch
ie

ve
d 

by

--
th

e 
in

tro
du

ct
io

n 
of

 n
ew

 m
ea

su
rin

g 
un

its
, p

ar
tic

ul
ar

ly
 in

 G
ra

de
s 

4 
an

d 
6.

--
th

e 
in

cr
ea

se
 in

 n
um

be
r r

an
ge

 a
nd

 c
om

pl
ex

ity
 o

f c
al

cu
la

tio
ns

 th
at

 le
ar

ne
rs

 a
re

 a
bl

e 
to

 d
o 

in
 e

ac
h 

gr
ad

e

•	
P

ra
ct

ic
al

 m
ea

su
rin

g 
us

in
g 

m
ea

su
rin

g 
in

st
ru

m
en

ts
 is

 c
en

tra
l t

o 
m

ea
su

re
m

en
t i

n 
th

is
 p

ha
se

. 

•	
In

 th
e 

se
qu

en
ci

ng
 o

f m
ea

su
re

m
en

t t
op

ic
s 

w
ith

in
 e

ac
h 

gr
ad

e,
 c

og
ni

za
nc

e 
sh

ou
ld

 b
e 

ta
ke

n 
of

 th
e 

nu
m

be
r w

or
k 

th
at

 h
as

 a
lre

ad
y 

be
en

 c
ov

er
ed

 in
 th

at
 y

ea
r, 

pa
rti

cu
la

rly
 w

ith
 re

ga
rd

 to
 

ca
lc

ul
at

io
ns

 a
nd

 s
ol

vi
ng

 p
ro

bl
em

s.
 

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

4.
1

Le
ng

th
Pr

ac
tic

al
 m

ea
su

rin
g 

of
 2

-D
 s

ha
pe

s 
an

d 
3-

D
 

ob
je

ct
s 

by

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

ru
le

rs
, m

et
re

 s
tic

ks
, t

ap
e 

m
ea

su
re

s,
 tr

un
dl

e 
w

he
el

s

U
ni

ts
: 

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
), 

ki
lo

m
et

re
s 

(k
m

)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 in
vo

lv
in

g 
le

ng
th

 

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

le
ng

th

•	
C

on
ve

rs
io

ns
 in

cl
ud

e 
co

nv
er

tin
g 

be
tw

ee
n 

--
m

ill
im

et
re

s 
(m

m
), 

an
d 

ce
nt

im
et

re
s 

(c
m

)

--
ce

nt
im

et
re

s 
(c

m
) a

nd
 m

et
re

s 
(m

)

--
m

et
re

s 
(m

) a
nd

 k
ilo

m
et

re
s 

(k
m

)

•	
C

on
ve

rs
io

ns
 li

m
ite

d 
to

 w
ho

le
 n

um
be

rs
 a

nd
 

co
m

m
on

 fr
ac

tio
ns

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 2
-D

 s
ha

pe
s 

an
d 

3-
D

 
ob

je
ct

s 
by

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

ru
le

rs
, m

et
re

 s
tic

ks
, t

ap
e 

m
ea

su
re

s,
 tr

un
dl

e 
w

he
el

s

U
ni

ts
: 

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
), 

ki
lo

m
et

re
s 

(k
m

)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 in
vo

lv
in

g 
le

ng
th

 

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

le
ng

th

•	
C

on
ve

rs
io

ns
 in

cl
ud

e 
co

nv
er

tin
g 

be
tw

ee
n 

an
y 

of
 

th
e 

fo
llo

w
in

g 
un

its
: 

--
m

ill
im

et
re

s 
(m

m
)

--
ce

nt
im

et
re

s 
(c

m
) 

--
m

et
re

s 
(m

)

--
ki

lo
m

et
re

s 
(k

m
)

•	
C

on
ve

rs
io

ns
 li

m
ite

d 
to

 w
ho

le
 n

um
be

rs
 a

nd
 

co
m

m
on

 fr
ac

tio
ns

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 2
-D

 s
ha

pe
s 

an
d 

3-
D

 
ob

je
ct

s 
by

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

ru
le

rs
, m

et
re

 s
tic

ks
, t

ap
e 

m
ea

su
re

s,
 tr

un
dl

e 
w

he
el

s

U
ni

ts
: 

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
), 

ki
lo

m
et

re
s 

(k
m

)

•	
C

al
cu

la
tio

ns
 a

nd
 p

ro
bl

em
-s

ol
vi

ng
 in

vo
lv

in
g 

le
ng

th
 

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

le
ng

th

•	
C

on
ve

rs
io

ns
 in

cl
ud

e 
co

nv
er

tin
g 

be
tw

ee
n 

an
y 

of
 

th
e 

fo
llo

w
in

g 
un

its
: 

--
m

ill
im

et
re

s 
(m

m
)

--
ce

nt
im

et
re

s 
(c

m
)

--
m

et
re

s 
(m

) 

--
ki

lo
m

et
re

s 
(k

m
)

•	
C

on
ve

rs
io

ns
 s

ho
ul

d 
in

cl
ud

e 
co

m
m

on
 fr

ac
tio

n 
an

d 
de

ci
m

al
 fr

ac
tio

ns
 to

 2
 d

ec
im

al
 p

la
ce

s



MATHEMATICS GRADES 4-6

26 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

4.
2

M
as

s
Pr

ac
tic

al
 m

ea
su

rin
g 

of
 3

-D
 o

bj
ec

ts
 b

y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

ba
th

ro
om

 s
ca

le
s,

 k
itc

he
n 

sc
al

es
 a

nd
 b

al
an

ce
s 

U
ni

ts
: 

gr
am

s 
(g

) a
nd

 k
ilo

gr
am

s 
(k

g)
;

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 in
vo

lv
in

g 
m

as
s 

in
cl

ud
e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
m

as
s

•	
co

nv
er

tin
g 

be
tw

ee
n 

gr
am

s 
an

d 
ki

lo
gr

am
s 

lim
ite

d 
to

 e
xa

m
pl

es
 w

ith
 w

ho
le

 n
um

be
rs

 a
nd

 fr
ac

tio
ns

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

ba
th

ro
om

 s
ca

le
s,

 k
itc

he
n 

sc
al

es
 a

nd
 b

al
an

ce
s 

U
ni

ts
: 

gr
am

s 
(g

) a
nd

 k
ilo

gr
am

s 
(k

g)
;

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 in
vo

lv
in

g 
m

as
s 

in
cl

ud
e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
m

as
s

•	
co

nv
er

tin
g 

be
tw

ee
n 

gr
am

s 
an

d 
ki

lo
gr

am
s 

lim
ite

d 
to

 e
xa

m
pl

es
 w

ith
 w

ho
le

 n
um

be
rs

 a
nd

 fr
ac

tio
ns

 

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

ba
th

ro
om

 s
ca

le
s 

(a
na

lo
gu

e 
an

d 
di

gi
ta

l);
 , 

ki
tc

he
n 

sc
al

es
 (a

na
lo

gu
e 

an
d 

di
gi

ta
l) 

an
d 

ba
la

nc
es

 

U
ni

ts
: 

gr
am

s 
(g

) a
nd

 k
ilo

gr
am

s 
(k

g)
;

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 in
vo

lv
in

g 
m

as
s 

in
cl

ud
e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
m

as
s

•	
co

nv
er

tin
g 

be
tw

ee
n 

gr
am

s 
an

d 
ki

lo
gr

am
s 

•	
co

nv
er

si
on

s 
sh

ou
ld

 in
cl

ud
e 

fra
ct

io
n 

an
d 

de
ci

m
al

 
fo

rm
s 

(to
 2

 d
ec

im
al

 p
la

ce
s)

4.
3

C
ap

ac
ity

/V
ol

um
e

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

m
ea

su
rin

g 
sp

oo
ns

, m
ea

su
rin

g 
cu

ps
, m

ea
su

rin
g 

ju
gs

 

U
ni

ts
: 

m
ill

ili
tre

s 
(m

l) 
, l

itr
es

 (l
)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

 s
ol

vi
ng

 in
vo

lv
in

g 
ca

pa
ci

ty
/v

ol
um

e 
in

cl
ud

e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
ca

pa
ci

ty
/v

ol
um

e

•	
co

nv
er

tin
g 

be
tw

ee
n 

lit
re

s 
an

d 
m

ill
ili

tre
s 

lim
ite

d 
to

 
ex

am
pl

es
 w

ith
 w

ho
le

 n
um

be
rs

 a
nd

 fr
ac

tio
ns

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

m
ea

su
rin

g 
sp

oo
ns

, m
ea

su
rin

g 
cu

ps
, m

ea
su

rin
g 

ju
gs

 

U
ni

ts
: 

m
ill

ili
tre

s 
(m

l) 
, l

itr
es

 (l
)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

 s
ol

vi
ng

 in
vo

lv
in

g 
ca

pa
ci

ty
/v

ol
um

e 
in

cl
ud

e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
ca

pa
ci

ty
/v

ol
um

e

•	
co

nv
er

tin
g 

be
tw

ee
n 

lit
re

s 
an

d 
m

ill
ili

tre
s 

lim
ite

d 
to

 
ex

am
pl

es
 w

ith
 w

ho
le

 n
um

be
rs

 a
nd

 fr
ac

tio
ns

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

m
ea

su
rin

g 
ju

gs
 

U
ni

ts
: 

m
ill

ili
tre

s 
(m

l),
 li

tre
s 

(l)
 a

nd
 k

ilo
lit

re
s 

(k
l)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

 s
ol

vi
ng

 in
vo

lv
in

g 
ca

pa
ci

ty
/v

ol
um

e 
in

cl
ud

e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
ca

pa
ci

ty
/v

ol
um

e

•	
co

nv
er

tin
g 

be
tw

ee
n 

ki
lo

lit
re

s,
 li

tre
s 

an
d 

m
ill

ili
tre

s 
- c

on
ve

rs
io

ns
 s

ho
ul

d 
in

cl
ud

e 
fra

ct
io

n 
an

d 
de

ci
m

al
 

fo
rm

s 
(to

 2
 d

ec
im

al
 p

la
ce

s)



MATHEMATICS GRADES 4-6

27CAPS

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

4.
4

Ti
m

e
R

ea
di

ng
 ti

m
e 

an
d 

tim
e 

in
st

ru
m

en
ts

•	
R

ea
d,

 te
ll 

an
d 

w
rit

e 
tim

e 
in

 1
2-

ho
ur

 a
nd

 2
4-

ho
ur

 
fo

rm
at

s 
on

 b
ot

h 
an

al
og

ue
 a

nd
 d

ig
ita

l i
ns

tru
m

en
ts

 
in --

ho
ur

s

--
m

in
ut

es
 

--
se

co
nd

s

•	
In

st
ru

m
en

ts
 in

cl
ud

e 
cl

oc
ks

 a
nd

 w
at

ch
es

R
ea

di
ng

 c
al

en
da

rs

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

 s
ol

vi
ng

 ti
m

e 
in

cl
ud

e

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
tim

e

•	
ca

lc
ul

at
io

n 
of

 th
e 

nu
m

be
r o

f d
ay

s 
be

tw
ee

n 
an

y 
tw

o 
da

te
s 

w
ith

in
 th

e 
sa

m
e 

or
 c

on
se

cu
tiv

e 
ye

ar
s

•	
ca

lc
ul

at
io

n 
of

 ti
m

e 
in

te
rv

al
s 

w
he

re
 ti

m
e 

is
 g

iv
en

 in
 

m
in

ut
es

 o
r h

ou
rs

 o
nl

y

H
is

to
ry

 o
f t

im
e

K
no

w
 s

om
e 

w
ay

s 
in

 w
hi

ch
 ti

m
e 

w
as

 m
ea

su
re

d 
an

d 
re

pr
es

en
te

d 
in

 th
e 

pa
st

R
ea

di
ng

 ti
m

e 
an

d 
tim

e 
in

st
ru

m
en

ts

•	
R

ea
d,

 te
ll 

an
d 

w
rit

e 
tim

e 
in

 1
2-

ho
ur

 a
nd

 2
4-

ho
ur

 
fo

rm
at

s 
on

 b
ot

h 
an

al
og

ue
 a

nd
 d

ig
ita

l i
ns

tru
m

en
ts

 
in --

ho
ur

s

--
m

in
ut

es
 

--
se

co
nd

s 

•	
In

st
ru

m
en

ts
 in

cl
ud

e 
cl

oc
ks

, w
at

ch
es

 a
nd

 
st

op
w

at
ch

es

R
ea

di
ng

 c
al

en
da

rs

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

 s
ol

vi
ng

 ti
m

e 
in

cl
ud

e

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
tim

e

•	
ca

lc
ul

at
io

n 
of

 ti
m

e 
in

te
rv

al
s 

w
he

re
 ti

m
e 

is
 g

iv
en

 in
 

--
se

co
nd

s 
an

d/
or

 m
in

ut
es

 

--
m

in
ut

es
 a

nd
/o

r h
ou

rs

--
ho

ur
s 

an
d/

or
 d

ay
s

--
da

ys
, w

ee
ks

 a
nd

/o
r m

on
th

s

--
ye

ar
s 

an
d/

or
 d

ec
ad

es

H
is

to
ry

 o
f t

im
e

K
no

w
 s

om
e 

w
ay

s 
in

 w
hi

ch
 ti

m
e 

w
as

 m
ea

su
re

d 
an

d 
re

pr
es

en
te

d 
in

 th
e 

pa
st

R
ea

di
ng

 ti
m

e 
an

d 
tim

e 
in

st
ru

m
en

ts

•	
R

ea
d,

 te
ll 

an
d 

w
rit

e 
tim

e 
in

 1
2-

ho
ur

 a
nd

 2
4-

ho
ur

 
fo

rm
at

s 
on

 b
ot

h 
an

al
og

ue
 a

nd
 d

ig
ita

l i
ns

tru
m

en
ts

 
in --

ho
ur

s

--
m

in
ut

es
 

--
se

co
nd

s

•	
In

st
ru

m
en

ts
 in

cl
ud

e 
cl

oc
ks

, w
at

ch
es

 a
nd

 
st

op
w

at
ch

es

R
ea

di
ng

 c
al

en
da

rs

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

 s
ol

vi
ng

 ti
m

e 
in

cl
ud

e

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
tim

e

•	
re

ad
in

g 
tim

e 
zo

ne
 m

ap
s 

an
d 

ca
lc

ul
at

in
g 

tim
e 

di
ffe

re
nc

es
 b

as
ed

 o
n 

tim
e 

zo
ne

s

•	
ca

lc
ul

at
io

n 
of

 ti
m

e 
in

te
rv

al
s 

w
he

re
 ti

m
e 

is
 g

iv
en

 in
 

--
se

co
nd

s 
an

d/
or

 m
in

ut
es

--
m

in
ut

es
 a

nd
/o

r h
ou

rs

--
ho

ur
s 

an
d/

or
 d

ay
s

--
da

ys
, w

ee
ks

 a
nd

/o
r m

on
th

s

--
ye

ar
s 

an
d/

or
 d

ec
ad

es

--
ce

nt
ur

ie
s,

 d
ec

ad
es

 a
nd

/o
r y

ea
rs

H
is

to
ry

 o
f t

im
e

K
no

w
 s

om
e 

w
ay

s 
in

 w
hi

ch
 ti

m
e 

w
as

 m
ea

su
re

d 
an

d 
re

pr
es

en
te

d 
in

 th
e 

pa
st

.



MATHEMATICS GRADES 4-6

28 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

4.
5

Te
m

pe
ra

tu
re

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 te
m

pe
ra

tu
re

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

•	
th

er
m

om
et

er
s

U
ni

ts
: 

•	
de

gr
ee

s 
C

el
si

us

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 re
la

te
d 

to
 

te
m

pe
ra

tu
re

 in
cl

ud
e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

re
la

te
d 

to
 te

m
pe

ra
tu

re
s

•	
ca

lc
ul

at
in

g 
te

m
pe

ra
tu

re
 d

iff
er

en
ce

s 
lim

ite
d 

to
 

po
si

tiv
e 

w
ho

le
 n

um
be

rs

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 te
m

pe
ra

tu
re

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g

M
ea

su
rin

g 
in

st
ru

m
en

ts
: 

•	
th

er
m

om
et

er
s 

(a
na

lo
gu

e 
an

d 
di

gi
ta

l)

U
ni

ts
: 

•	
de

gr
ee

s 
C

el
si

us

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 re
la

te
d 

to
 

te
m

pe
ra

tu
re

 in
cl

ud
e:

•	
pr

ob
le

m
s 

in
 c

on
te

xt
s 

re
la

te
d 

to
 te

m
pe

ra
tu

re
s

•	
ca

lc
ul

at
in

g 
te

m
pe

ra
tu

re
 d

iff
er

en
ce

s 
lim

ite
d 

to
 

po
si

tiv
e 

w
ho

le
 n

um
be

rs

4.
6

Pe
rim

et
er

, 
su

rf
ac

e 
ar

ea
 a

nd
 

vo
lu

m
e

Pe
rim

et
er

M
ea

su
re

 p
er

im
et

er
 u

si
ng

 ru
le

rs
 o

r m
ea

su
rin

g 
ta

pe
s

M
ea

su
re

m
en

t o
f a

re
a 

•	
Fi

nd
 a

re
as

 o
f r

eg
ul

ar
 a

nd
 ir

re
gu

la
r s

ha
pe

s 
by

 
co

un
tin

g 
sq

ua
re

s 
on

 g
rid

s 
in

 o
rd

er
 to

 d
ev

el
op

 a
n 

un
de

rs
ta

nd
in

g 
of

 s
qu

ar
e 

un
its

M
ea

su
re

m
en

t o
f v

ol
um

e

•	
Fi

nd
 v

ol
um

e/
ca

pa
ci

ty
 o

f o
bj

ec
ts

 b
y 

pa
ck

in
g 

or
 

fil
lin

g 
th

em
 in

 o
rd

er
 to

 d
ev

el
op

 a
n 

un
de

rs
ta

nd
in

g 
of

 c
ub

ic
 u

ni
ts

Pe
rim

et
er

M
ea

su
re

 p
er

im
et

er
 u

si
ng

 ru
le

rs
 o

r m
ea

su
rin

g 
ta

pe
s

M
ea

su
re

m
en

t o
f a

re
a 

•	
Fi

nd
 a

re
as

 o
f r

eg
ul

ar
 a

nd
 ir

re
gu

la
r s

ha
pe

s 
by

 
co

un
tin

g 
sq

ua
re

s 
on

 g
rid

s 
in

 o
rd

er
 to

 d
ev

el
op

 a
n 

un
de

rs
ta

nd
in

g 
of

 s
qu

ar
e 

un
its

M
ea

su
re

m
en

t o
f v

ol
um

e

•	
Fi

nd
 v

ol
um

e/
ca

pa
ci

ty
 o

f o
bj

ec
ts

 b
y 

pa
ck

in
g 

or
 

fil
lin

g 
th

em
 in

 o
rd

er
 to

 d
ev

el
op

 a
n 

un
de

rs
ta

nd
in

g 
of

 c
ub

ic
 u

ni
ts

Pe
rim

et
er

M
ea

su
re

 p
er

im
et

er
 u

si
ng

 ru
le

rs
 o

r m
ea

su
rin

g 
ta

pe
s

M
ea

su
re

m
en

t o
f a

re
a 

•	
C

on
tin

ue
 to

 fi
nd

 a
re

as
 o

f r
eg

ul
ar

 a
nd

 ir
re

gu
la

r 
sh

ap
es

 b
y 

co
un

tin
g 

sq
ua

re
s 

on
 g

rid
s

•	
D

ev
el

op
 ru

le
s 

fo
r c

al
cu

la
tin

g 
th

e 
ar

ea
s 

of
 s

qu
ar

es
 

an
d 

re
ct

an
gl

es

M
ea

su
re

m
en

t o
f v

ol
um

e

•	
C

on
tin

ue
 to

 fi
nd

 v
ol

um
e/

ca
pa

ci
ty

 o
f o

bj
ec

ts
 b

y 
pa

ck
in

g 
or

 fi
lli

ng
 th

em

•	
D

ev
el

op
 a

n 
un

de
rs

ta
nd

in
g 

of
 w

hy
 th

e 
vo

lu
m

e 
of

 
re

ct
an

gu
la

r p
ris

m
s 

is
 g

iv
en

 b
y 

le
ng

th
 m

ul
tip

lie
d 

by
 

w
id

th
 m

ul
tip

lie
d 

by
 h

ei
gh

t

In
ve

st
ig

at
e

•	
R

el
at

io
ns

hi
p 

be
tw

ee
n 

pe
rim

et
er

 a
nd

 a
re

a 
of

 
re

ct
an

gl
es

 a
nd

 s
qu

ar
es

.

•	
R

el
at

io
ns

hi
p 

be
tw

ee
n 

su
rfa

ce
 a

re
a 

an
d 

vo
lu

m
e 

of
 

re
ct

an
gu

la
r p

ris
m

s



MATHEMATICS GRADES 4-6

29CAPS

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

4.
7

H
is

to
ry

 o
f 

m
ea

su
re

m
en

t

K
no

w
 s

om
e 

w
ay

s 
in

 w
hi

ch
 p

eo
pl

e 
m

ea
su

re
d 

an
d 

re
co

rd
ed

 m
ea

su
re

m
en

t i
n 

th
e 

pa
st

. 



MATHEMATICS GRADES 4-6

30 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

SP
EC

IF
IC

ATION



 O

F 
C

ONTENT





 
(P

h
a

se
 O

ve
r

vi
ew

)
D

at
a 

H
a

n
d

li
n

g

•	
Th

e 
m

ai
n 

pr
og

re
ss

io
n 

in
 D

at
a 

H
an

dl
in

g 
ac

ro
ss

 th
e 

gr
ad

es
 is

 a
ch

ie
ve

d 
by

--
w

or
ki

ng
 w

ith
 n

ew
 fo

rm
s 

of
 d

at
a 

re
pr

es
en

ta
tio

n

--
de

ve
lo

pi
ng

 n
ew

 a
na

ly
tic

 to
ol

s 
fo

r i
nt

er
pr

et
in

g 
an

d 
re

po
rti

ng
 d

at
a.

•	
Le

ar
ne

rs
 s

ho
ul

d 
w

or
k 

th
ro

ug
h 

th
e 

fu
ll 

da
ta

 c
yc

le
 a

 fe
w

 ti
m

es
 a

 y
ea

r –
 th

is
 in

vo
lv

es
 c

ol
le

ct
in

g,
 o

rg
an

iz
in

g,
 re

pr
es

en
tin

g,
 a

na
ly

zi
ng

, i
nt

er
pr

et
in

g 
an

d 
re

po
rti

ng
 d

at
a.

•	
S

om
e 

of
 th

e 
ab

ov
e 

as
pe

ct
s 

of
 d

at
a 

ha
nd

lin
g 

ca
n 

al
so

 b
e 

de
al

t w
ith

 a
s 

di
sc

re
te

 a
ct

iv
iti

es
.

•	
D

at
a 

ha
nd

lin
g 

co
nt

ex
ts

 s
ho

ul
d 

be
 s

el
ec

te
d 

to
 b

ui
ld

 a
w

ar
en

es
s 

of
 s

oc
ia

l, 
ec

on
om

ic
 a

nd
 e

nv
iro

nm
en

ta
l i

ss
ue

s.

•	
Le

ar
ne

rs
 s

ho
ul

d 
be

co
m

e 
se

ns
iti

ze
d 

to
 h

ow
 d

at
a-

ga
th

er
in

g 
co

nt
ex

ts
 c

an
 im

pa
ct

 o
n 

th
e 

in
te

rp
re

ta
tio

ns
 a

nd
 p

re
di

ct
io

ns
 o

f t
he

 d
at

a.
 

•	
D

at
a 

ha
nd

lin
g 

al
so

 p
ro

vi
de

s 
th

e 
op

po
rtu

ni
ty

 fo
r c

om
pl

et
in

g 
pr

oj
ec

ts

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

5.
1

C
ol

le
ct

in
g 

an
d 

O
rg

an
is

in
g 

da
ta

C
ol

le
ct

in
g 

an
d 

or
ga

ni
si

ng
 d

at
a

•	
C

ol
le

ct
 d

at
a 

us
in

g 
ta

lly
 m

ar
ks

 a
nd

 ta
bl

es
 fo

r 
re

co
rd

in
g 

C
ol

le
ct

in
g 

an
d 

or
ga

ni
si

ng
 d

at
a

•	
C

ol
le

ct
 d

at
a 

us
in

g 
ta

lly
 m

ar
ks

 a
nd

 ta
bl

es
 fo

r 
re

co
rd

in
g 

•	
O

rd
er

 d
at

a 
fro

m
 s

m
al

le
st

 g
ro

up
 to

 la
rg

es
t g

ro
up

C
ol

le
ct

in
g 

an
d 

or
ga

ni
si

ng
 d

at
a

•	
C

ol
le

ct
 d

at
a 

--
us

in
g 

ta
lly

 m
ar

ks
 a

nd
 ta

bl
es

 fo
r r

ec
or

di
ng

 

--
us

in
g 

si
m

pl
e 

qu
es

tio
nn

ai
re

s 
(y

es
/n

o 
ty

pe
 

re
sp

on
se

) 

•	
O

rd
er

 d
at

a 
fro

m
 s

m
al

le
st

 g
ro

up
 to

 la
rg

es
t g

ro
up

 

5.
2

R
ep

re
se

nt
in

g 
da

ta

R
ep

re
se

nt
in

g 
da

ta

D
ra

w
 a

 v
ar

ie
ty

 o
f g

ra
ph

s 
to

 d
is

pl
ay

 a
nd

 in
te

rp
re

t 
da

ta
 in

cl
ud

in
g:

•	
pi

ct
og

ra
ph

s 
(o

ne
-to

-o
ne

 c
or

re
sp

on
de

nc
e 

be
tw

ee
n 

da
ta

 a
nd

 re
pr

es
en

ta
tio

n)

•	
ba

r g
ra

ph
s

R
ep

re
se

nt
in

g 
da

ta

D
ra

w
 a

 v
ar

ie
ty

 o
f g

ra
ph

s 
to

 d
is

pl
ay

 a
nd

 in
te

rp
re

t 
da

ta
 in

cl
ud

in
g:

•	
pi

ct
og

ra
ph

s 
(m

an
y-

to
-o

ne
 c

or
re

sp
on

de
nc

e)

•	
ba

r g
ra

ph
s

R
ep

re
se

nt
in

g 
da

ta

D
ra

w
 a

 v
ar

ie
ty

 o
f g

ra
ph

s 
to

 d
is

pl
ay

 a
nd

 in
te

rp
re

t 
da

ta
 in

cl
ud

in
g:

•	
pi

ct
og

ra
ph

s 
(m

an
y-

to
-o

ne
 c

or
re

sp
on

de
nc

e)

•	
ba

r g
ra

ph
s 

an
d 

do
ub

le
 b

ar
 g

ra
ph

s



MATHEMATICS GRADES 4-6

31CAPS

TO
PI

C
S

G
RADE




 
4

G
RADE




 
5

G
RADE




 
6

5.
3

A
na

ly
si

ng
, 

In
te

rp
re

tin
g 

an
d 

R
ep

or
tin

g 
da

ta

In
te

rp
re

tin
g 

da
ta

C
rit

ic
al

ly
 re

ad
 a

nd
 in

te
rp

re
t d

at
a 

re
pr

es
en

te
d 

in
 

•	
w

or
ds

•	
pi

ct
og

ra
ph

s

•	
ba

r g
ra

ph
s

•	
pi

e 
ch

ar
ts

A
na

ly
si

ng
 d

at
a

A
na

ly
se

 d
at

a 
by

 a
ns

w
er

in
g 

qu
es

tio
ns

 re
la

te
d 

to
 

da
ta

 c
at

eg
or

ie
s

R
ep

or
tin

g 
da

ta

S
um

m
ar

is
e 

da
ta

 v
er

ba
lly

 a
nd

 in
 s

ho
rt 

w
rit

te
n 

pa
ra

gr
ap

hs

In
te

rp
re

tin
g 

da
ta

C
rit

ic
al

ly
 re

ad
 a

nd
 in

te
rp

re
t d

at
a 

re
pr

es
en

te
d 

in
 

•	
w

or
ds

•	
pi

ct
og

ra
ph

s

•	
ba

r g
ra

ph
s

•	
pi

e 
ch

ar
ts

A
na

ly
si

ng
 d

at
a

A
na

ly
se

 d
at

a 
by

 a
ns

w
er

in
g 

qu
es

tio
ns

 re
la

te
d 

to
:

•	
da

ta
 c

at
eg

or
ie

s

•	
da

ta
 s

ou
rc

es
 a

nd
 c

on
te

xt
s

R
ep

or
tin

g 
da

ta

S
um

m
ar

is
e 

da
ta

 v
er

ba
lly

 a
nd

 in
 s

ho
rt 

w
rit

te
n 

pa
ra

gr
ap

hs
 th

at
 in

cl
ud

e

•	
dr

aw
in

g 
co

nc
lu

si
on

s 
ab

ou
t t

he
 d

at
a

•	
m

ak
in

g 
pr

ed
ic

tio
ns

 b
as

ed
 o

n 
th

e 
da

ta
 

U
ng

ro
up

ed
 d

at
a

E
xa

m
in

e 
un

gr
ou

pe
d 

nu
m

er
ic

al
 d

at
a 

to
 d

et
er

m
in

e 
th

e 
m

os
t f

re
qu

en
tly

 o
cc

ur
rin

g 
sc

or
e 

in
 th

e 
da

ta
 s

et
 

(m
od

e)

In
te

rp
re

tin
g 

da
ta

C
rit

ic
al

ly
 re

ad
 a

nd
 in

te
rp

re
t d

at
a 

re
pr

es
en

te
d 

in
 

•	
w

or
ds

•	
pi

ct
og

ra
ph

s

•	
ba

r g
ra

ph
s

•	
do

ub
le

 b
ar

 g
ra

ph
s

•	
pi

e 
ch

ar
ts

A
na

ly
si

ng
 d

at
a

A
na

ly
se

 d
at

a 
by

 a
ns

w
er

in
g 

qu
es

tio
ns

 re
la

te
d 

to
:

•	
da

ta
 c

at
eg

or
ie

s,
 in

cl
ud

in
g 

da
ta

 in
te

rv
al

s

•	
da

ta
 s

ou
rc

es
 a

nd
 c

on
te

xt
s

•	
ce

nt
ra

l t
en

de
nc

ie
s 

– 
(m

od
e 

an
d 

m
ed

ia
n)

R
ep

or
tin

g 
da

ta

S
um

m
ar

is
e 

da
ta

 v
er

ba
lly

 a
nd

 in
 s

ho
rt 

w
rit

te
n 

pa
ra

gr
ap

hs
 th

at
 in

cl
ud

es
.

•	
dr

aw
in

g 
co

nc
lu

si
on

s 
ab

ou
t t

he
 d

at
a

•	
m

ak
in

g 
pr

ed
ic

tio
ns

 b
as

ed
 o

n 
th

e 
da

ta
 

U
ng

ro
up

ed
 d

at
a

E
xa

m
in

e 
un

gr
ou

pe
d 

nu
m

er
ic

al
 d

at
a 

to
 d

et
er

m
in

e

•	
th

e 
m

os
t f

re
qu

en
tly

 o
cc

ur
rin

g 
sc

or
e 

in
 th

e 
da

ta
 

se
t (

m
od

e)

•	
th

e 
m

id
dl

em
os

t s
co

re
 in

 th
e 

da
ta

 s
et

 (m
ed

ia
n)

5.
4

Pr
ob

ab
ili

ty
Pr

ob
ab

ili
ty

 e
xp

er
im

en
ts

•	
P

er
fo

rm
 s

im
pl

e 
re

pe
at

ed
 e

ve
nt

s 
an

d 
lis

t p
os

si
bl

e 
ou

tc
om

es
 fo

r e
xp

er
im

en
ts

 s
uc

h 
as

:

--
to

ss
in

g 
a 

co
in

--
ro

lli
ng

 a
 d

ie

Pr
ob

ab
ili

ty
 e

xp
er

im
en

ts

•	
P

er
fo

rm
 s

im
pl

e 
re

pe
at

ed
 e

ve
nt

s 
an

d 
lis

t p
os

si
bl

e 
ou

tc
om

es
 fo

r e
xp

er
im

en
ts

 s
uc

h 
as

:

--
to

ss
in

g 
a 

co
in

--
ro

lli
ng

 a
 d

ie

--
sp

in
ni

ng
 a

 s
pi

nn
er

•	
C

ou
nt

 a
nd

 c
om

pa
re

 th
e 

fre
qu

en
cy

 o
f a

ct
ua

l 
ou

tc
om

es
 fo

r a
 s

er
ie

s 
of

 tr
ia

ls
 u

p 
to

 2
0 

tri
al

s

Pr
ob

ab
ili

ty
 e

xp
er

im
en

ts

•	
P

er
fo

rm
 s

im
pl

e 
re

pe
at

ed
 e

ve
nt

s 
an

d 
lis

t p
os

si
bl

e 
ou

tc
om

es
 fo

r e
xp

er
im

en
ts

 s
uc

h 
as

:

--
to

ss
in

g 
a 

co
in

--
ro

lli
ng

 a
 d

ie

--
sp

in
ni

ng
 a

 s
pi

nn
er

•	
C

ou
nt

 a
nd

 c
om

pa
re

 th
e 

fre
qu

en
cy

 o
f a

ct
ua

l 
ou

tc
om

es
 fo

r a
 s

er
ie

s 
of

 tr
ia

ls
 u

p 
to

 5
0 

tri
al

s



MATHEMATICS GRADES 4-6

32 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

SECTION 3: CLARIFICATION of CONTENT

3.1	I ntroduction

•	 In this section, content clarification includes

-- teaching guidelines 

-- suggested sequencing of topics per term

-- suggested pacing of topics over the year

•	 Each content area has been broken down into Topics. The sequencing of topics within terms provides an idea 
of how content areas can be spread and re-visited throughout the year. 

•	 Teachers may choose to sequence and pace the contents differently from the recommendations in this section. 
However, cognisance should be taken of the relative weighting and number of teaching hours of the content 
areas for this phase. 

3.2	A llocation of teaching time

Time has been allocated in the following way:

•	 10 weeks per term, with 6 hours for Mathematics per week 

•	 Between 3 and 6 hours have been allocated for revision per term. In addition 6 hours have been allocated for 
summative assessment for all subjects in Terms 2 and 4.

•	 Therefore, 210 notional hours have been distributed across the aontent areas.

•	 The distribution of time per topic, has taken account of the weighting for the Content Area as specified for the 
Intermediate Phase in section 2. 

•	 The weighting of content areas represents teaching hours; therefore, the recommended distribution of hours 
may vary slightly across grades.
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3.3	 Clarification notes with teaching guidelines

The tables below provide the teacher with:

•	 content areas and topics per grade per term;

•	 concepts and skills per term;

•	 clarification notes with teaching guidelines; and

•	 the duration of time allocated per topic in hours. 
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Time allocation per topic: Grade 4 

Term 1 Term 2 Term 3 Term 4

Topic Time Topic Time Topic Time Topic Time

Mental 
Mathematics
(10 minutes daily)

8 
hours

Mental 
Mathematics
(10 minutes daily)

7 
hours

Mental 
Mathematics
(10 minutes daily)

8 
hours

Mental 
Mathematics
(10 minutes daily)

7 
hours

Whole numbers:
counting, 
ordering, 
comparing, 
representing 
and place value 
(3-digit numbers)

2 
hours

Whole numbers:
counting, 
ordering, 
comparing, 
representing 
and place value 
(4-digit numbers)

1 hour Capacity/volume 6 
hours

Whole numbers:
counting, 
ordering, 
comparing, 
representing 
and place value 
(4-digit numbers)

1 hour

Number 
sentences 3 

hours

Whole numbers:
addition and 
subtraction
(4-digit numbers)

4 
hours Common fractions 5 

hours

Whole numbers:
addition and 
subtraction
(4-digit numbers)

4 
hours

Whole numbers:
addition and 
subtraction
(3-digit numbers) 8 

hours Common fractions 6 
hours

Whole numbers:
counting, 
ordering, 
comparing, 
representing 
and place value 
(4-digit numbers)

1 hour Mass 6 
hours

Numeric patterns
4 

hours
Length 7 

hours

Whole numbers:
addition and 
subtraction
(4-digit numbers)

4 
hours

Properties of 3-D 
objects

4 
hours

Whole numbers: 
multiplication and 
division (1-digit by 
1 digit)

4 
hours

Whole number: 
multiplication 
(2-digit by 2-digit)

6 
hours Viewing objects 2 

hours Common fractions 5 
hours

Time 6 
hours

Properties of 3-D 
objects

5 
hours

Properties of 2-D 
shapes

4 
hours

Whole numbers: 
dvision (3-digit by 
1-digit)

3 
hours

Data handling 10 
hours

Geometric 
patterns

4 
hours Data handling 7 

hours
Perimeter , area & 
volume

7 
hours

Properties of 2-D 
shapes

5 
hours Symmetry 2 

hours Numeric patterns 4 
hours

Position and 
movement

2 
hours

Whole numbers: 
multiplication and 
division (2-digit by 
1- digit)

5 
hours

Whole numbers:
addition and 
subtraction
(4-digit numbers)

4 
hours

Whole numbers:
addition and 
subtraction
(4-digit numbers)

4 
hours Transformations 3 

hours

Whole numbers: 
division (3-digit by 
1- digit)

4 
hours

Whole numbers: 
multiplication 
(2-digit by 2-digit)

5 
hours

Geometric 
patterns

2 
hours

Number 
sentences

3 
hours

Whole numbers:
addition and 
subtraction
(4-digit numbers)

3 
hours

Transformations 3 
hours Probability 2 

hours

Revision 5 
hours Revision 4 

hours Revision 4 
hours Revision 5 

hours

Assessment (all 
subjects)

6 
hours

Assessment (all 
subjects)

6 
hours

Total: 60 hours Total: 60 hours Total: 60 hours Total: 60 hours
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C

ou
nt

 fo
rw

ar
ds

 a
nd

 b
ac

kw
ar

ds
 in

 
2s

, 3
s,

 5
s,

10
s 

25
s,

 5
0s

 a
nd

 1
00

s 
be

tw
ee

n 
0 

an
d 

at
 le

as
t 1

0 
00

0

•	
O

rd
er

, c
om

pa
re

 a
nd

 re
pr

es
en

t 
nu

m
be

rs
 to

 a
t l

ea
st

 4
-d

ig
it 

nu
m

be
rs

•	
R

ep
re

se
nt

 o
dd

 a
nd

 e
ve

n 
nu

m
be

rs
 to

 
at

 le
as

t 1
 0

00

•	
R

ec
og

ni
ze

 th
e 

pl
ac

e 
va

lu
e 

of
 d

ig
its

 
in

 w
ho

le
 n

um
be

rs
 to

 a
t l

ea
st

 4
-d

ig
it 

nu
m

be
rs

•	
R

ou
nd

 o
ff 

to
 th

e 
ne

ar
es

t 1
0,

 1
00

,  
1 

00
0

In
 T

er
m

 1
, l

ea
rn

er
s 

sh
ou

ld
 re

vi
se

 a
nd

 c
on

so
lid

at
e 

w
or

k 
do

ne
 in

 G
ra

de
 3

. T
he

 li
st

 
on

 th
e 

le
ft 

is
 re

qu
ire

d 
by

 th
e 

en
d 

of
 th

e 
ye

ar
. R

ec
om

m
en

de
d 

sp
ec

ifi
ca

tio
ns

 a
re

 
pr

ov
id

ed
 b

el
ow

.

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

•	
R

ou
nd

in
g 

of
f t

o 
th

e 
ne

ar
es

t 

C
ou

nt
in

g

•	
C

ou
nt

 fo
rw

ar
ds

 a
nd

 b
ac

kw
ar

ds
 in

 2
s,

 3
s,

 5
s,

 1
0s

, 2
5s

, 5
0s

, 1
00

s 
be

tw
ee

n 
0 

an
d 

at
 le

as
t 1

 0
00

•	
C

ou
nt

in
g 

sh
ou

ld
 n

ot
 o

nl
y 

be
 th

ou
gh

t o
f a

s 
ve

rb
al

 c
ou

nt
in

g.
 L

ea
rn

er
s 

sh
ou

ld
 

co
un

t u
si

ng
 a

pp
ar

at
us

 s
uc

h 
as

--
co

un
te

rs

--
co

un
tin

g 
be

ad
s

--
nu

m
be

r g
rid

s

--
st

ru
ct

ur
ed

, s
em

i-s
tru

ct
ur

ed
 a

nd
 e

m
pt

y 
nu

m
be

r l
in

es

--
pi

ct
ur

es
 o

f 
ob

je
ct

s,
 e

sp
ec

ia
lly

 p
ic

tu
re

s 
of

 l
ar

ge
 n

um
be

rs
 o

f 
ob

je
ct

s 
th

at
 a

re
 

pr
es

en
te

d 
in

 a
 g

ro
up

ed
 o

r 
st

ru
ct

ur
ed

 w
ay

. A
n 

ex
am

pl
e 

of
 a

 p
ic

tu
re

 o
f o

bj
ec

ts
 

su
ita

bl
e 

fo
r c

ou
nt

in
g 

is
 p

ro
vi

de
d 

at
 th

e 
en

d 
of

 th
e 

G
ra

de
 4

 s
ec

tio
n 

of
 N

um
be

rs
, 

O
pe

ra
tio

ns
 a

nd
 R

el
at

io
ns

hi
ps

.

--
ar

ra
ys

 o
r d

ia
gr

am
s 

of
 a

rr
ay

s 
e.

g.

--
ot

he
r d

ia
gr

am
s 

fo
r c

ou
nt

in
g 

e.
g.

	
  

+ 2
5 

+ 2
5 

31
 

+2
5 

+ 2
5 

+ 2
5 

2 
ho

ur
s
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38 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

G
RADE




 
4 

TERM



 1

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

:

co
un

tin
g,

 
or

de
rin

g,
 

co
m

pa
rin

g,
 

re
pr

es
en

tin
g 

an
d 

pl
ac

e 
va

lu
e 

of
 d

ig
its

•	
C

ou
nt

in
g 

sh
ou

ld
 n

ot
 a

lw
ay

s 
st

ar
t o

n 
th

e 
fir

st
 m

ul
tip

le
, n

or
 s

ho
ul

d 
it 

al
w

ay
s 

st
ar

t 
on

 a
ny

 o
th

er
 m

ul
tip

le
 e

.g
. c

ou
nt

in
g 

in
 2

s 
ca

n 
st

ar
t f

ro
m

 5
 o

r 2
7 

or
 3

48
. 

Pl
ac

e 
va

lu
e 

(n
um

be
r r

an
ge

 0
 to

 9
99

)

•	
Le

ar
ne

rs
 s

ho
ul

d 
be

 a
bl

e 
to

 b
re

ak
 u

p 
nu

m
be

rs
 in

to
 h

un
dr

ed
s,

 te
ns

 a
nd

 u
ni

ts
 

us
in

g

--
th

e 
nu

m
be

r n
am

es
 (n

um
be

r w
or

ds
)

--
pl

ac
e 

va
lu

e 
or

 fl
as

h 
ca

rd
s

--
ex

pa
nd

ed
 n

ot
at

io
n 

•	
R

ec
om

m
en

de
d 

ap
pa

ra
tu

s:
 p

la
ce

 v
al

ue
/fl

as
h 

ca
rd

s;
 D

ie
ne

s 
bl

oc
ks

C
om

pa
re

 a
nd

 o
rd

er
 (n

um
be

r r
an

ge
 0

 to
 9

99
)

•	
Le

ar
ne

rs
 s

ho
ul

d 
be

 g
iv

en
 a

 ra
ng

e 
of

 e
xe

rc
is

es
 s

uc
h 

as
:

--
A

rr
an

ge
 th

e 
gi

ve
n 

nu
m

be
rs

 b
el

ow
 fr

om
 th

e 
sm

al
le

st
 to

 th
e 

bi
gg

es
t o

r 
bi

gg
es

t 
to

 s
m

al
le

st

--
Fi

ll 
in

 m
is

si
ng

 n
um

be
rs

 in

◊	
a 

se
qu

en
ce

◊	
on

 a
 n

um
be

r g
rid

--
S

ho
w

 a
 g

iv
en

 n
um

be
r o

n 
a 

st
ru

ct
ur

ed
 o

r s
em

i-s
tru

ct
ur

ed
 n

um
be

r l
in

e,
 e

.g
. s

ho
w

 
w

hi
ch

 n
um

be
r i

s 
ha

lfw
ay

 b
et

w
ee

n 
34

0 
an

d 
35

0 
on

 a
 n

um
be

r l
in

e

--
In

di
ca

te
 w

hi
ch

 o
f t

w
o 

nu
m

be
rs

 is
 g

re
at

er
 o

r s
m

al
le

r e
.g

. 5
 4

31
 o

r 5
 4

13

--
R

ep
la

ce
 *

 w
ith

 <
,=

 o
r >

 E
xa

m
pl

e:
 8

9 
* 

98
, 1

09
 *

 1
90

•	
A

ll 
w

or
k 

de
ve

lo
pe

d 
he

re
 c

an
 b

e 
pr

ac
tis

ed
 th

ro
ug

ho
ut

 th
e 

ye
ar

 in
 th

e 
m

en
ta

l 
M

at
he

m
at

ic
s 

pr
og

ra
m

m
e.
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39CAPS

G
RADE




 
4 

TERM



 1

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

N
um

be
r s

en
te

nc
es

•	
W

rit
e 

nu
m

be
r s

en
te

nc
es

 to
 d

es
cr

ib
e 

pr
ob

le
m

 s
itu

at
io

ns

•	
S

ol
ve

 a
nd

 c
om

pl
et

e 
nu

m
be

r 
se

nt
en

ce
s 

by
:

--
in

sp
ec

tio
n

--
tri

al
 a

nd
 im

pr
ov

em
en

t

--
su

bs
tit

ut
io

n

W
rit

in
g 

nu
m

be
r 

se
nt

en
ce

s 
ca

n 
be

 s
ee

n 
as

 a
 w

ay
 o

f 
pr

ep
ar

in
g 

le
ar

ne
rs

 t
o 

w
rit

e 
al

ge
br

ai
c 

eq
ua

tio
ns

. 

N
um

be
r s

en
te

nc
es

 c
an

 b
e 

us
ed

 to
 d

es
cr

ib
e 

pr
ob

le
m

 s
itu

at
io

ns
.

N
um

be
r s

en
te

nc
es

 c
an

 a
ls

o 
be

 u
se

d 
as

 a
n 

eq
ui

va
le

nt
 fo

rm
 o

f e
xp

re
ss

io
n 

to
 s

ec
tio

ns
 

of
 fl

ow
 d

ia
gr

am
 o

r t
ab

le
s.

S
om

et
im

es
 l

ea
rn

er
s 

in
 t

he
 I

nt
er

m
ed

ia
te

 P
ha

se
 w

or
k 

w
ith

 n
um

be
r 

se
nt

en
ce

s 
in

 
is

ol
at

io
n.

 H
ow

ev
er

, i
t i

s 
m

or
e 

co
m

m
on

 fo
r l

ea
rn

er
s 

to
 w

or
k 

w
ith

 n
um

be
r s

en
te

nc
es

 
an

d 
ot

he
r 

fo
rm

s 
of

 r
ep

re
se

nt
at

io
n 

e.
g.

 p
ro

bl
em

s 
sp

ec
ifi

ed
 in

 w
or

ds
, n

um
be

rs
 a

nd
 

ca
lc

ul
at

io
ns

 re
pr

es
en

te
d 

in
 fl

ow
 d

ia
gr

am
s.

E
xa

m
pl

es
 o

f t
he

 a
bo

ve
 s

ho
ul

d 
be

 in
cl

ud
ed

 a
t a

pp
ro

pr
ia

te
 ti

m
es

 th
ro

ug
ho

ut
 th

e 
ye

ar
.

N
um

be
r 

se
nt

en
ce

s 
ar

e 
al

so
 a

 w
ay

 o
f s

ho
w

in
g 

eq
ui

va
le

nc
e.

 It
 s

ee
m

s 
ob

vi
ou

s 
th

at
 

w
ha

t i
s 

w
rit

te
n 

on
 th

e 
on

e 
si

de
 o

f t
he

 e
qu

al
 s

ig
n 

is
 e

qu
al

 to
 w

ha
t i

s 
w

rit
te

n 
on

 th
e 

ot
he

r s
id

e.
 H

ow
ev

er
 b

ut
 le

ar
ne

rs
 n

ee
d 

to
 b

e 
tra

in
ed

 to
 u

nd
er

st
an

d 
th

e 
eq

ui
va

le
nc

e.
 

In
 th

e 
In

te
rm

ed
ia

te
 P

ha
se

 it
 is

 u
se

fu
l t

o 
us

e 
nu

m
be

r 
se

nt
en

ce
s 

as
 s

ta
te

m
en

ts
 o

f 
eq

ui
va

le
nc

e.
 P

at
te

rn
s 

m
ad

e 
up

 o
f n

um
be

r 
se

nt
en

ce
s 

w
ill

 a
ss

is
t l

ea
rn

er
s 

to
 m

ak
e 

se
ns

e 
of

 a
nd

 le
ar

n 
th

e 
fo

llo
w

in
g:

•	
Pa

tte
rn

s 
in

 a
dd

iti
on

 a
nd

 s
ub

tr
ac

tio
n 

nu
m

be
r b

on
ds

 fo
r:

 

--
m

ul
tip

le
s 

of
 1

0

--
m

ul
tip

le
s 

of
 1

00

--
m

ul
tip

le
s 

of
 1

 0
00

•	
Th

e 
in

ve
rs

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n

•	
Th

e 
co

m
m

ut
at

iv
e,

 a
ss

oc
ia

tiv
e,

 a
nd

 d
is

tr
ib

ut
iv

e 
pr

op
er

tie
s 

of
 w

ho
le

 n
um

be
rs

 
an

d 
ho

w
 w

e 
ca

n 
us

e 
th

es
e 

pr
op

er
tie

s 
to

 b
ui

ld
 u

p 
an

d 
br

ea
k 

do
w

n 
nu

m
be

rs
 

w
he

n 
w

e 
ad

d 
an

d 
su

bt
ra

ct
 

Th
e 

st
ep

s 
in

 
an

y 
ca

lc
ul

at
io

n 
ar

e 
se

ts
 

of
 

eq
ui

va
le

nt
 

st
at

em
en

ts
. 

E
xp

lo
rin

g,
 

un
de

rs
ta

nd
in

g 
an

d 
le

ar
ni

ng
 t

he
 l

og
ic

 o
f 

th
e 

eq
ui

va
le

nt
 s

ta
te

m
en

ts
 b

y 
w

or
ki

ng
 

th
ro

ug
h 

pa
tte

rn
s 

m
ad

e 
up

 o
f n

um
be

r s
en

te
nc

es
, h

el
ps

 le
ar

ne
rs

 to
 le

ar
n 

ca
lc

ul
at

in
g 

te
ch

ni
qu

es
.

A
t t

he
 s

ta
rt 

of
 th

e 
ye

ar
 le

ar
ne

rs
 c

an
 w

or
k 

w
ith

 n
um

be
r s

en
te

nc
es

 th
at

 h
el

p 
th

em
 to

 
un

de
rs

ta
nd

 a
nd

 le
ar

n 
ab

ou
t h

ow
 to

 u
se

 th
e 

co
m

m
ut

at
iv

e 
an

d 
as

so
ci

at
iv

e 
pr

op
er

tie
s 

w
he

n 
ca

lc
ul

at
in

g 
w

ho
le

 n
um

be
rs

. T
hi

s 
w

ill
 p

re
pa

re
 t

he
m

 fo
r 

th
e 

ca
lc

ul
at

io
ns

 t
ha

t 
fo

llo
w

.

3 
ho

ur
s 



MATHEMATICS GRADES 4-6

40 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

G
RADE




 
4 

TERM



 1

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

•	
U

si
ng

 n
um

be
r s

en
te

nc
es

 to
 h

el
p 

le
ar

ne
rs

 u
nd

er
st

an
d 

an
d 

us
e 

th
e 

fa
ct

 th
at

 
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
ar

e 
in

ve
rs

e 
op

er
at

io
ns

S
ub

tra
ct

io
n 

ca
n 

un
do

 w
ha

t a
dd

iti
on

 d
oe

s 
an

d 
ad

di
tio

n 
ca

n 
un

do
 w

ha
t s

ub
tra

ct
io

n 
do

es
 if

 y
ou

 k
ee

p 
th

e 
nu

m
be

rs
 th

e 
sa

m
e.

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 u
se

 th
e 

ex
pr

es
si

on
 “i

nv
er

se
 o

pe
ra

tio
ns

”. 
Th

ey
 a

re
 

ex
pe

ct
ed

 to
 k

no
w

 th
at

--
th

ey
 c

an
 u

se
 a

dd
iti

on
 to

 c
he

ck
 s

ub
tra

ct
io

n 
ca

lc
ul

at
io

ns

--
th

ey
 c

an
 u

se
 s

ub
tra

ct
io

n 
to

 c
he

ck
 a

dd
iti

on
 c

al
cu

la
tio

ns

--
if 

th
ey

 a
dd

 a
nd

 s
ub

tra
ct

 th
e 

sa
m

e 
nu

m
be

r f
ro

m
 a

 n
um

be
r, 

th
e 

nu
m

be
r r

em
ai

ns
 

un
ch

an
ge

d

Ex
am

pl
es

:

58
 –

 5
8 

= 
£

26
4 

– 
26

4 
= 
£

30
4 

– 
£

 =
 3

04
 

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, t

he
y 

ca
n 

be
 a

sk
ed

 to
 e

xp
la

in
 w

ha
t 

th
ey

 n
ot

ic
e 

in
 th

ei
r o

w
n 

w
or

ds
. L

ea
rn

er
s 

ar
e 

ex
pe

ct
ed

 to
 b

e 
ab

le
 to

 s
ay

 “W
he

n 
yo

u 
su

bt
ra

ct
 a

 n
um

be
r f

ro
m

 it
se

lf 
yo

u 
ge

t z
er

o”
.

Fu
rt

he
r e

xa
m

pl
es

:

37
 –

 4
 +

 4
 =

 £

27
 +

 6
 –

 6
 =

 £

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, t

he
 le

ar
ne

rs
 c

an
 b

e 
as

ke
d 

to
 e

xp
la

in
 

w
ha

t t
he

y 
no

tic
e 

in
 th

ei
r o

w
n 

w
or

ds
.

Le
ar

ne
rs

 a
re

 e
xp

ec
te

d 
to

 b
e 

ab
le

 to
 s

ay
 “

W
he

n 
yo

u 
ad

d 
a 

nu
m

be
r 

an
d 

th
en

 ta
ke

 
aw

ay
 th

e 
sa

m
e 

nu
m

be
r y

ou
 e

nd
 w

ith
 th

e 
nu

m
be

r y
ou

 s
ta

rte
d 

w
ith

”.

A
s 

an
 e

xt
en

si
on

 o
f t

he
 a

bo
ve

 c
al

cu
la

tio
ns

, l
ea

rn
er

s 
ca

n 
w

or
k 

w
ith

 p
ai

rs
 o

f e
qu

iv
al

en
t 

nu
m

be
r 

se
nt

en
ce

s,
 in

 w
hi

ch
 t

he
 n

um
be

rs
 in

 e
ac

h 
pa

ir 
of

 a
dd

iti
on

 –
 s

ub
tra

ct
io

n 
nu

m
be

r s
en

te
nc

es
 a

re
 th

e 
sa

m
e.

•	
U

si
ng

 n
um

be
r s

en
te

nc
es

 h
el

ps
 le

ar
ne

rs
 d

ev
el

op
 a

dd
iti

on
 a

nd
 s

ub
tr

ac
tio

n 
te

ch
ni

qu
es

Ex
am

pl
es

:

36
+1

3 
= 
£

 th
er

ef
or

e 
49

 –
 1

3 
= 
£

   
 

26
1+

36
 =

 £
 th

er
ef

or
e 

29
7 

– 
36

 =
 £
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4 

TERM



 1

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, t

he
y 

ca
n 

be
 a

sk
ed

 to
 e

xp
la

in
 w

ha
t 

th
ey

 n
ot

ic
e 

in
 th

ei
r o

w
n 

w
or

ds
.

Le
ar

ne
rs

 a
re

 e
xp

ec
te

d 
to

 b
e 

ab
le

 to
 s

ay
 “Y

ou
 c

an
 u

se
 a

dd
iti

on
 to

 c
he

ck
 s

ub
tra

ct
io

n”
. 

•	
C

om
m

ut
at

iv
e 

pr
op

er
ty

 o
f a

dd
iti

on

N
um

be
rs

 c
an

 b
e 

ad
de

d 
in

 a
ny

 o
rd

er
. E

xa
m

pl
e:

 2
9 

+ 
19

 =
 1

9 
+ 

26

Fu
rt

he
r E

xa
m

pl
es

:

13
 +

 4
9 

= 
£

  o
r  

49
 +

 1
3 

= 
£

36
 +

 2
97

= 
£

  o
r  

29
7 

+ 
36

= 
£

27
 +

 9
4 

= 
£

  o
r  

94
 +

 2
7=

 £

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, t

he
y 

ca
n 

be
 a

sk
ed

 to
 e

xp
la

in
 w

ha
t 

th
ey

 n
ot

ic
e 

in
 th

ei
r o

w
n 

w
or

ds
.

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 k
no

w
 th

e 
na

m
es

 o
f t

he
 p

ro
pe

rti
es

 o
f o

pe
ra

tio
ns

 e
.g

. 
co

m
m

ut
at

iv
e 

pr
op

er
ty

. T
he

y 
on

ly
 n

ee
d 

to
 k

no
w

 h
ow

 to
 u

se
 th

is
 p

ro
pe

rty
 to

 m
ak

e 
th

ei
r c

al
cu

la
tio

ns
 e

as
ie

r o
r t

o 
m

ak
e 

a 
nu

m
be

r s
en

te
nc

e 
tru

e.

•	
A

ss
oc

ia
tiv

e 
pr

op
er

ty
 o

f a
dd

iti
on

Th
e 

as
so

ci
at

iv
e 

pr
op

er
ty

 a
llo

w
s 

nu
m

be
rs

 t
o 

be
 g

ro
up

ed
 in

 d
iff

er
en

t 
w

ay
s 

w
he

n 
ad

di
ng

 m
or

e 
th

an
 w

o 
nu

m
be

rs
, w

ith
ou

t i
t a

ffe
ct

in
g 

th
e 

an
sw

er
. 

Ex
am

pl
es

:

(3
1 

+ 
26

) +
 1

9=
 £

  i
s 

th
e 

sa
m

e 
as

 3
1 

+(
26

+ 
19

) =
 £

51
 +

(1
3 

+ 
49

) =
 £

  i
s 

th
e 

sa
m

e 
as

  (
51

 +
 1

3)
 +

 4
9 

= 
£

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, t

he
y 

ca
n 

be
 a

sk
ed

 to
 e

xp
la

in
 w

ha
t 

th
ey

 n
ot

ic
e 

in
 th

ei
r o

w
n 

w
or

ds
.

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 k
no

w
 t

he
 n

am
es

 o
f 

th
e 

pr
op

er
tie

s 
of

 o
pe

ra
tio

ns
 

e.
g.

 a
ss

oc
ia

tiv
e 

pr
op

er
ty

. T
he

y 
on

ly
 n

ee
d 

to
 k

no
w

 h
ow

 to
 u

se
 th

em
 to

 m
ak

e 
th

ei
r 

ca
lc

ul
at

io
ns

 e
as

ie
r o

r t
o 

m
ak

e 
a 

nu
m

be
r s

en
te

nc
e 

tru
e.

 

In
 m

an
y 

ca
lc

ul
at

io
ns

 w
he

re
 le

ar
ne

rs
 b

re
ak

 u
p 

nu
m

be
rs

 b
ef

or
e 

ad
di

ng
, t

he
y 

ch
an

ge
 

th
e 

w
ay

 n
um

be
rs

 a
re

 g
ro

up
ed

. 

Ex
am

pl
e:

 

•	
W

he
n 

le
ar

ne
rs

 w
rit

e 
34

9 
+ 

27
3 

= 
30

0 
+ 

20
0 

+ 
40

 +
 7

0 
+ 

9 
+ 

3,
 th

ey
 a

re
 in

 e
ffe

ct
 

ch
an

gi
ng

 th
e 

w
ay

 th
e 

nu
m

be
rs

 a
re

 g
ro

up
ed

. T
he

y 
ar

e 
us

in
g 

th
e 

co
m

m
ut

at
iv

e 
an

d 
as

so
ci

at
iv

e 
pr

op
er

tie
s 

of
 a

dd
iti

on
 s

im
ul

te
ne

ou
sl

y.

•	
W

he
n 

le
ar

ne
rs

 c
al

cu
la

te
 b

y 
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g 

or
 fi

lli
ng

 u
p 

to
 te

ns
 

or
 h

un
dr

ed
s,

 th
ey

 a
re

 a
ls

o 
ch

an
gi

ng
 th

e 
w

ay
 th

e 
nu

m
be

rs
 a

re
 g

ro
up

ed
, e

.g
.  

48
9 

+ 
27

 =
 4

89
 +

 (1
1 

+ 
16

) =
 (4

89
 +

 1
1)

 +
 1

6 
= 

50
0 

+ 
16

 =
 5

16
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G
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TERM
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C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

•	
O

rd
er

 o
f s

ub
tr

ac
tio

n:
 

W
he

n 
yo

u 
ch

an
ge

 th
e 

or
de

r i
n 

w
hi

ch
 y

ou
 s

ub
tra

ct
 n

um
be

rs
, t

he
 a

ns
w

er
s 

w
ill

 N
O

T 
be

 th
e 

sa
m

e.
 T

he
 c

om
m

ut
at

iv
e 

pr
op

er
ty

 d
oe

s 
N

O
T 

ho
ld

 fo
r s

ub
tra

ct
io

n.
 

Ex
am

pl
e:

 2
6 

– 
19

 ≠
 1

9 
– 

26

S
in

ce
 le

ar
ne

rs
 d

o 
no

t w
or

k 
w

ith
 n

eg
at

iv
e 

nu
m

be
rs

 y
et

, l
ea

rn
er

s 
ca

nn
ot

 c
om

pl
et

e 
pa

irs
 o

f n
um

be
r s

en
te

nc
es

 w
ith

 th
e 

sa
m

e 
nu

m
be

rs
 b

ut
 s

ub
tra

ct
ed

 in
 d

iff
er

en
t o

rd
er

. 
H

er
e 

it 
is

 b
es

t t
o 

us
e 

nu
m

be
r s

en
te

nc
es

 w
ith

 T
ru

e 
an

d 
Fa

ls
e.

Ex
am

pl
es

:
--

Tr
ue

 o
r f

al
se

? 
49

 –
 1

3 
= 

13
 –

 4
9

--
Tr

ue
 o

r f
al

se
? 

29
7 

– 
36

 =
 3

6 
– 

29
7 

•	
U

si
ng

 n
um

be
r s

en
te

nc
es

 to
 h

el
p 

le
ar

ne
rs

 s
ee

 a
nd

 u
se

 p
at

te
rn

s 
in

 a
dd

iti
on

 
an

d 
su

bt
ra

ct
io

n 
nu

m
be

r b
on

ds
 fo

r:

--
10 --
m

ul
tip

le
s 

of
 1

0

--
m

ul
tip

le
s 

of
 1

00

Ex
am

pl
es

:

•	
Te

n

3 
+ 

7=
 £

	
4 

+ 
6 

= 
£

	
2 

+ 
8 

= 
£

	
5 

+ 
5 

= 
£

7 
+ 
£

= 
10

	
4 

+ 
£

= 
10

	
8 

+ 
£

= 
10

	
3 

+ 
£

= 
10

10
 –

 7
 =

 £
	

10
 –

 £
= 

4	
10

 –
 £

= 
6	

10
 –

 £
= 

5

•	
M

ul
tip

le
s 

of
 1

0

13
 +

 7
 =

 £
	

14
 +

 6
 =

 £
 	

12
 +

 8
= 
£

	
15

 +
 5

 =
 £

17
 +

 £
= 

20
 	

1 
4 

+ 
£

= 
20

	
8 

+ 
£

= 
20

	
3 

+ 
£

= 
20

20
 –

 7
 =
£

 	
20

 –
 £

= 
4	

20
 –

 £
= 

6	
20

 –
 £

= 
5

S
im

ila
r e

xa
m

pl
es

 c
an

 b
e 

gi
ve

n 
fo

r o
th

er
 m

ul
tip

le
s 

of
 s

uc
h 

as
 3

0;
 4

0;
 5

0;
 6

0;
 7

0;
 

80
; 9

0

•	
M

ul
tip

le
s 

of
 1

00

S
im

ila
r e

xa
m

pl
es

 c
an

 b
e 

gi
ve

n 
fo

r m
ul

tip
le

s 
of

 1
00

 s
uc

h 
as

 2
00

; 3
00

; 4
00

; 5
00

; 6
00

; 
70

0;
 8

00
; 9

00

A
ll 

co
nc

ep
ts

 a
nd

 te
ch

ni
qu

es
 d

ev
el

op
ed

 h
er

e 
ca

n 
be

 p
ra

ct
is

ed
 th

ro
ug

ho
ut

 th
e 

ye
ar

 
in

 th
e 

m
en

ta
l M

at
he

m
at

ic
s 

pr
og

ra
m

m
e.
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 1

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

A
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns

A
dd

iti
on

 a
nd

 s
ub

tra
ct

io
n 

of
 w

ho
le

 
nu

m
be

rs
 to

 a
t l

ea
st

 4
 d

ig
its

.

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 o

f w
ho

le
 n

um
be

rs
 in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

a 
nu

m
be

r l
in

e

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns
 

•	
us

in
g 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 a

s 
in

ve
rs

e 
op

er
at

io
ns

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th

e 
co

m
m

ut
at

iv
e 

an
d 

as
so

ci
at

iv
e 

pr
op

er
tie

s 
of

 w
ho

le
 

nu
m

be
rs

So
lv

in
g 

pr
ob

le
m

s

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
w

ho
le

 n
um

be
rs

, i
nc

lu
di

ng
 fi

na
nc

ia
l 

co
nt

ex
ts

N
um

be
rs

, o
pe

ra
tio

ns
 a

nd
 re

la
tio

ns
hi

ps
 m

ak
e 

up
 h

al
f t

he
 M

at
he

m
at

ic
s 

th
at

 le
ar

ne
rs

 
do

 in
 th

e 
In

te
rm

ed
ia

te
 P

ha
se

. R
at

he
r t

ha
n 

do
 a

ll 
th

e 
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
in

 
on

e 
bl

oc
k,

 it
 is

 re
co

m
m

en
de

d 
th

at
 le

ar
ne

rs
 re

vi
si

t c
al

cu
la

tio
ns

 re
gu

la
rly

. I
n 

th
is

 
su

gg
es

te
d 

se
qu

en
ci

ng
 o

f w
or

k,
 le

ar
ne

rs
 d

o 
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
in

 e
ac

h 
te

rm
 

in
 G

ra
de

 4
. E

ig
ht

 h
ou

rs
 a

re
 a

llo
ca

te
d 

to
 a

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
in

 T
er

m
 1

.

In
 T

er
m

 1
, l

ea
rn

er
s 

sh
ou

ld
 re

vi
se

 a
nd

 c
on

so
lid

at
e 

w
or

k 
do

ne
 in

 G
ra

de
 3

. L
ea

rn
er

s 
ad

d 
an

d 
su

bt
ra

ct
 n

um
be

rs
 u

p 
to

 3
-d

ig
its

 n
um

be
rs

.

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

R
ou

nd
in

g 
of

f t
o 

th
e 

ne
ar

es
t 1

0 
an

d 
10

0 
as

 a
 w

ay
 o

f e
st

im
at

in
g 

an
sw

er
s.

Le
ar

ne
rs

 s
ho

ul
d 

so
lv

e 
pr

ob
le

m
s 

in
 c

on
te

xt
s 

an
d 

do
 c

on
te

xt
 fr

ee
 

ca
lc

ul
at

io
ns

.

It 
he

lp
s 

le
ar

ne
rs

 to
 b

ec
om

e 
m

or
e 

co
nfi

de
nt

 in
 a

nd
 m

or
e 

in
de

pe
nd

en
t a

t 
M

at
he

m
at

ic
s,

 if
 th

ey
 h

av
e 

te
ch

ni
qu

es
 to

:

•	
ch

ec
k 

th
ei

r s
ol

ut
io

ns
 th

em
se

lv
es

•	
ju

dg
e 

th
e 

re
as

on
ab

le
ne

ss
 o

f t
he

ir 
so

lu
tio

ns

Ju
dg

in
g 

re
as

on
ab

le
ne

ss
 o

f s
ol

ut
io

ns

Le
ar

ne
rs

 s
ho

ul
d 

be
 tr

ai
ne

d 
to

 ju
dg

e 
th

e 
re

as
on

ab
le

ne
ss

 o
f s

ol
ut

io
ns

. 

O
ne

 w
ay

 to
 d

o 
th

is
 is

 to
 e

st
im

at
e 

th
e 

an
sw

er
s 

be
fo

re
 c

al
cu

la
tin

g.
 T

he
y 

ca
n 

ro
un

d 
of

f t
he

 n
um

be
rs

 in
vo

lv
ed

 in
 th

e 
ca

lc
ul

at
io

ns
. 

W
he

n 
ad

di
ng

 o
r s

ub
tra

ct
in

g 
2-

di
gi

t n
um

be
rs

, l
ea

rn
er

s 
ca

n 
ro

un
d 

of
f t

o 
th

e 
ne

ar
es

t 
10 W

he
n 

ad
di

ng
 o

r s
ub

tra
ct

in
g 

3-
di

gi
t n

um
be

rs
, l

ea
rn

er
s 

ca
n 

ro
un

d 
of

f t
o 

th
e 

ne
ar

es
t 

10
0

W
he

n 
ad

di
ng

 tw
o 

nu
m

be
rs

 th
at

 a
re

 c
lo

se
 to

 e
ac

h 
ot

he
r e

.g
. 3

45
 a

nd
 3

40
, l

ea
rn

er
s 

ca
n 

us
e 

do
ub

lin
g 

as
 a

 w
ay

 o
f e

st
im

at
in

g 
th

e 
an

sw
er

s.

C
he

ck
in

g 
so

lu
tio

ns

Le
ar

ne
rs

 s
ho

ul
d 

kn
ow

 th
at

 th
ey

 c
an

•	
ch

ec
k 

an
 a

dd
iti

on
 c

al
cu

la
tio

n 
by

 s
ub

tra
ct

io
n.

  
Ex

am
pl

e:
 If

 9
6 

+4
8 

=1
44

, t
he

n 
14

4 
– 

48
 =

 9
6

•	
ch

ec
k 

a 
su

bt
ra

ct
io

n 
ca

lc
ul

at
io

n 
by

 a
dd

in
g.

  
Ex

am
pl

e:
14

4 
– 

48
 =

 9
6,

 th
en

 9
6 

+ 
48

 =
 1

44
 

U
si

ng
 th

e 
in

ve
rs

e 
op

er
at

io
n 

to
 c

he
ck

 s
ol

ut
io

ns
, i

s 
on

e 
re

as
on

 fo
r t

ea
ch

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

si
m

ul
te

ne
ou

sl
y.

8 
ho

ur
s
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or
d 

i.e
. s

ho
rt 

pa
ra

gr
ap

hs
 - 

th
e 

da
ta

 
pr

es
en

te
d 

in
 w

or
ds

 s
ho

ul
d 

be
 re

pr
es

en
te

d 
in

 o
th

er
 fo

rm
s 

an
d 

th
en

 a
na

ly
se

d 

•	
le

ar
ne

rs
 s

um
m

ar
is

e 
th

e 
in

fo
rm

at
io

n 
in

 th
e 

gr
ap

h 
by

 w
rit

in
g 

a 
sh

or
t p

ar
ag

ra
ph

Te
ac

he
rs

 in
 th

e 
ph

as
e 

sh
ou

ld
 e

ns
ur

e 
th

at
 d

iff
er

en
t t

op
ic

s 
ar

e 
ch

os
en

 fo
r d

at
a 

co
lle

ct
io

n 
an

d 
an

al
ys

is
 in

 e
ac

h 
of

 th
e 

gr
ad

es
.

10
 h

ou
rs

 

5.
2

R
ep

re
se

nt
in

g 
da

ta

D
ra

w
 a

 v
ar

ie
ty

 o
f g

ra
ph

s 
to

 d
is

pl
ay

 a
nd

 
in

te
rp

re
t d

at
a 

in
cl

ud
in

g:

•	
pi

ct
og

ra
ph

s 
(o

ne
-to

-o
ne

 
re

pr
es

en
ta

tio
n)

•	
ba

r g
ra

ph
s

C
om

pl
et

e 
da

ta
 c

yc
le

 in
cl

ud
in

g 
m

ak
in

g 
cl

as
s 

ba
r g

ra
ph

: c
on

te
xt

 p
er

so
na

l 
da

ta
Th

e 
co

m
pl

et
e 

da
ta

 c
yc

le
 in

cl
ud

es
 a

sk
in

g 
a 

qu
es

tio
n,

 c
ol

le
ct

in
g 

da
ta

, o
rg

an
is

in
g 

da
ta

, r
ep

re
se

nt
in

g 
da

ta
, a

na
ly

zi
ng

 a
nd

 in
te

rp
re

tin
g 

da
ta

 a
nd

 re
po

rti
ng

 o
n 

th
e 

da
ta

.

Th
e 

cl
as

s 
w

or
ks

 th
ro

ug
h 

th
e 

w
ho

le
 d

at
a 

cy
cl

e 
to

 m
ak

e 
a 

cl
as

s 
ba

r g
ra

ph
 u

si
ng

 
co

nt
ex

ts
 th

at
 re

la
te

 to
 th

em
se

lv
es

, t
he

ir 
cl

as
s,

 th
ei

r s
ch

oo
l o

r t
he

ir 
fa

m
ily

. M
ak

in
g 

a 
cl

as
s 

gr
ap

h 
al

lo
w

s 
yo

u 
to

 a
ss

es
s 

an
d 

co
ns

ol
id

at
e 

th
e 

kn
ow

le
dg

e 
an

d 
sk

ill
s 

le
ar

ne
rs

 h
av

e 
le

ar
ne

d 
an

d 
re

m
em

be
re

d 
fro

m
 G

ra
de

 3
 e

.g
. D

o 
th

ey
 k

no
w

•	
w

he
re

 a
nd

 h
ow

 to
 la

be
l t

he
 g

ra
ph

 (g
ra

ph
 ti

tle
)?

•	
w

he
re

 a
nd

 h
ow

 to
 la

be
l t

he
 a

xe
s 

(a
xe

s 
tit

le
s)

?

•	
ho

w
 to

 p
la

ce
 th

e 
ba

rs
?

•	
ho

w
 to

 re
ad

 th
e 

gr
ap

h?

In
 th

e 
fir

st
 e

xa
m

pl
e 

of
 th

e 
ye

ar
, y

ou
 w

ill
 n

ee
d 

to
 g

ui
de

 le
ar

ne
rs

 o
n 

ho
w

 to
 w

rit
e 

a 
co

m
pl

et
e 

pa
ra

gr
ap

h 
th

at
 s

um
m

ar
is

es
 th

e 
da

ta
.

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

•	
fa

vo
ur

ite
 s

po
rts

 / 
fa

vo
ur

ite
 m

ov
ie

s 
/ f

av
ou

rit
e 

m
us

ic
 / 

fa
vo

ur
ite

 T
V

 p
ro

gr
am

m
es

 / 
fo

od
s 

or
 c

oo
l d

rin
ks

/ f
av

ou
rit

e 
co

lo
ur

s,
 e

tc
.

•	
m

od
el

s/
m

ak
es

 o
f c

ar
s 

pa
ss

in
g 

th
e 

sc
ho

ol
 g

ro
un

ds
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G
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TERM
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C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

5.
3

A
na

ly
si

ng
, 

in
te

rp
re

tin
g 

an
d 

re
po

rt
in

g 
da

ta

C
rit

ic
al

ly
 re

ad
 a

nd
 in

te
rp

re
t d

at
a 

re
pr

es
en

te
d 

in
 

•	
w

or
ds

•	
pi

ct
og

ra
ph

s

•	
ba

r g
ra

ph
s

•	
pi

e 
ch

ar
ts

A
na

ly
se

 d
at

a 
by

 a
ns

w
er

in
g 

qu
es

tio
ns

 
re

la
te

d 
to

 d
at

a 
ca

te
go

rie
s

S
um

m
ar

is
e 

da
ta

 v
er

ba
lly

 a
nd

 in
 s

ho
rt 

w
rit

te
n 

pa
ra

gr
ap

hs

A
na

ly
si

ng
 g

ra
ph

s
A

na
ly

se
 g

ra
ph

s 
on

 e
nv

iro
nm

en
ta

l o
r s

oc
io

-e
co

no
m

ic
 c

on
te

xt
s 

by
 a

ns
w

er
in

g 
qu

es
tio

ns
 o

n 
gr

ap
hs

. B
ot

h 
gr

ap
hs

 a
nd

 q
ue

st
io

ns
 to

 b
e 

pr
ov

id
ed

 b
y 

te
ac

he
r o

r 
te

xt
bo

ok
. L

ea
rn

er
s 

sh
ou

ld
 w

or
k 

w
ith

 a
t l

ea
st

 

•	
2 

pi
e 

gr
ap

hs
: w

he
re

 th
e 

in
fo

rm
at

io
n 

is
 g

iv
en

 in
 fr

ac
tio

n-
fo

rm
 a

nd
 n

ot
 

pe
rc

en
ta

ge
s 

•	
1 

pi
ct

og
ra

ph

•	
1 

ba
r g

ra
ph

 

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

 

•	
qu

an
tit

ie
s 

of
 m

at
er

ia
ls

 re
cy

cl
ed

 in
 th

e 
to

w
n,

 p
ro

vi
nc

e,
 c

ou
nt

ry

•	
qu

an
tit

ie
s 

of
 re

cy
cl

in
g 

m
at

er
ia

ls
 c

ol
le

ct
ed

 b
y 

sc
ho

ol
s 

ar
ou

nd
 th

e 
co

un
try

•	
so

ur
ce

s 
of

 li
gh

tin
g 

an
d 

he
at

in
g 

in
 S

A

•	
ki

nd
s 

of
 to

ile
ts

 in
 S

A 
ho

m
es

•	
ki

nd
s 

of
 h

om
es

 in
 S

A

C
om

pl
et

e 
da

ta
 c

yc
le

 in
cl

ud
in

g 
dr

aw
in

g 
ba

r g
ra

ph
: c

on
te

xt
 e

nv
iro

nm
en

ta
l 

da
ta

W
or

k 
th

ro
ug

h 
w

ho
le

 d
at

a 
cy

cl
e 

to
 c

re
at

e 
an

 in
di

vi
du

al
 b

ar
 g

ra
ph

 u
si

ng
 a

n 
en

vi
ro

nm
en

ta
l c

on
te

xt
.

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

•	
ho

w
 m

uc
h 

w
at

er
 is

 u
se

d 
pe

r f
am

ily
/p

er
 h

ou
se

ho
ld

 p
er

 d
ay

•	
am

ou
nt

 a
nd

 k
in

ds
 o

f l
itt

er
 in

 s
ch

oo
l p

la
yg

ro
un

ds

•	
am

ou
nt

 a
nd

 k
in

ds
 o

f r
ec

yc
lin

g 
m

at
er

ia
l c

ol
le

ct
ed

 b
y 

th
e 

sc
ho

ol
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C
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 TEA


C

H
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G
 G
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DURATION








 

(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
2-

D
 s

ha
pe

s

Sh
ap

es
 le

ar
ne

rs
 n

ee
d 

to
 k

no
w

 a
nd

 
na

m
e

•	
R

eg
ul

ar
 a

nd
 ir

re
gu

la
r p

ol
yg

on
s:

--
tri

an
gl

es
 

--
sq

ua
re

s,
 re

ct
an

gl
es

 

--
ot

he
r q

ua
dr

ila
te

ra
ls

 

--
pe

nt
ag

on
s

--
he

xa
go

ns
  

•	
C

irc
le

s

Th
e 

ch
ar

ac
te

ris
tic

s 
w

hi
ch

 le
ar

ne
rs

 
us

e 
to

 d
is

tin
gu

is
h,

 d
es

cr
ib

e,
 s

or
t 

an
d 

co
m

pa
re

 s
ha

pe
s

•	
st

ra
ig

ht
 a

nd
/c

ur
ve

d 
si

de
s

•	
nu

m
be

r o
f s

id
es

Fu
rt

he
r a

ct
iv

iti
es

 to
 fo

cu
s 

on
th

e 
ch

ar
ac

te
ris

tic
s 

of
 s

ha
pe

s

D
ra

w
 2

-D
 s

ha
pe

s 
on

 g
rid

 p
ap

er

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

P
en

ta
go

ns
, h

ex
ag

on
s 

an
d 

irr
eg

ul
ar

 q
ua

dr
ila

te
ra

ls
 a

re
 n

ew
 s

ha
pe

s.

Le
ar

ne
rs

 w
er

e 
no

t t
au

gh
t t

o 
co

un
t t

he
 n

um
be

r o
f s

id
es

 o
f s

tra
ig

ht
-s

id
ed

 2
-D

 
sh

ap
es

 (p
ol

yg
on

s)

Sh
ap

es
 a

nd
 th

ei
r d

is
tin

gu
is

hi
ng

 c
ha

ra
ct

er
is

tic
s

Th
er

e 
ar

e 
tw

o 
w

ay
s 

in
 w

hi
ch

 le
ar

ne
rs

 d
is

tin
gu

is
h 

sh
ap

es
 in

 G
ra

de
 4

. 

1.
	C

he
ck

 w
he

th
er

 th
e 

sh
ap

es
 h

av
e 

st
ra

ig
ht

 o
r c

ur
ve

d 
si

de
s.

 T
w

o 
di

m
en

si
on

al
 

sh
ap

es
 c

an
 b

e 
gr

ou
pe

d 
as

 fo
llo

w
s:

•	
C
lo
se
d 
sh
ap
es
 w
ith
 c
ur
ve
d 
si
de
s 
on
ly

: 

Ex
am

pl
es

	
   Th
e 

on
ly

 2
-D

 s
ha

pe
 th

at
 h

as
 c

ur
ve

d 
si

de
s 

th
at

 le
ar

ne
rs

 a
re

 e
xp

ec
te

d 
to

 n
am

e 
is

 th
e 

ci
rc

le
. T

he
y 

sh
ou

ld
, h

ow
ev

er
, b

e 
ex

po
se

d 
to

 o
th

er
 s

ha
pe

s 
w

ith
 c

ur
ve

d 
si

de
s 

w
hi

ch
 th

ey
 a

re
 n

ot
 e

xp
ec

te
d 

to
 n

am
e,

 e
.g

. a
ll 

th
e 

sh
ap

es
 a

bo
ve

 h
av

e 
cu

rv
ed

 s
id

es
.

•	
C
lo
se
d 
sh
ap
es
 w
ith
 c
ur
ve
d 
an
d 
st
ra
ig
ht
 s
id
es

: 

Ex
am

pl
es

	
   Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 n
am

e 
an

y 
of

 th
es

e 
sh

ap
es

. 

•	
C
lo
se
d 
sh
ap
es
 w
ith
 s
tra
ig
ht
 s
id
es
 o
nl
y:

 

Ex
am

pl
es

 o
f p

ol
yg

on
s.
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C
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F
IC

ATION



 NOTES




 
OR


 TEA


C

H
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G
 G

UIDELINES
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(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
2-

D
 s

ha
pe

s

2.
	W

he
n 

lo
ok

in
g 

at
 th

e 
gr

ou
p 

of
 s

ha
pe

s 
w

ith
 s

tra
ig

ht
 s

id
es

, l
ea

rn
er

s 
gr

ou
p 

th
em

 
ac

co
rd

in
g 

to
 th

e 
nu

m
be

r o
f s

id
es

. C
lo

se
d 

sh
ap

es
 w

ith
 s

tra
ig

ht
 s

id
es

 a
re

 c
al

le
d 

po
ly

go
ns

. 

Po
ly

go
ns

A 
re

gu
la

r p
ol

yg
on

 is
 a

 s
tra

ig
ht

-s
id

ed
 c

lo
se

d 
sh

ap
e 

of
 w

hi
ch

 a
ll 

si
de

s 
ar

e 
eq

ua
l 

an
d 

al
l a

ng
le

s 
th

e 
sa

m
e 

si
ze

.

Le
ar

ne
rs

 d
o 

no
t h

av
e 

to
 k

no
w

 th
e 

te
rm

s 
“r

eg
ul

ar
” a

nd
 “i

rr
eg

ul
ar

”. 
Le

ar
ne

rs
 

sh
ou

ld
 b

e 
ab

le
 to

 id
en

tif
y 

po
ly

go
ns

 a
cc

or
di

ng
 to

 th
ei

r n
um

be
r o

f s
id

es
. T

he
y 

ne
ed

 to
 b

e 
ab

le
 to

 id
en

tif
y 

an
y 

he
xa

go
n 

or
 p

en
ta

go
n.

Ex
am

pl
es

 o
f h

ex
ag

on
s

	
   Ex
am

pl
es

 o
f p

en
ta

go
ns

	
  Le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 th

at
 a

ll 
cl

os
ed

 s
ha

pe
s 

w
ith

 4
 s

tra
ig

ht
 s

id
es

 a
re

 c
al

le
d 

qu
ad

ril
at

er
al

s.
 

Ex
am

pl
es

 o
f q

ua
dr

ila
te

ra
ls

.

	
  

In
 G

ra
de

 4
 le

ar
ne

rs
 n

ee
d 

to
 id

en
tif

y 
an

d 
na

m
e 

sq
ua

re
s 

an
d 

re
ct

an
gl

es
. F

or
 o

th
er

 
qu

ad
ril

at
er

al
s 

th
ey

 u
se

 th
e 

gr
ou

p 
na

m
e,

 q
ua

dr
ila

te
ra

l.

Le
ar

ne
rs

 s
ho

ul
d 

be
 e

xp
os

ed
 to

 a
 ra

ng
e 

of
 d

iff
er

en
t t

ria
ng

le
s,

 b
ut

 a
re

 n
ot

 e
xp

ec
te

d 
to

 n
am

e 
ty

pe
s 

of
 tr

ia
ng

le
s 

in
 G

ra
de

 4
.
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C
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C

H
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G
 G
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(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
2-

D
 s

ha
pe

s

A
ct

iv
iti

es
 to

 fo
cu

s 
le

ar
ne

rs
 o

n 
ch

ar
ac

te
ris

tic
s 

of
 s

ha
pe

s
M

os
t c

om
m

er
ci

al
ly

 a
va

ila
bl

e 
se

ts
 o

f 2
-D

 s
ha

pe
s 

do
 n

ot
 s

ho
w

 ir
re

gu
la

r s
ha

pe
s.

 
Th

ey
 a

re
 h

ow
ev

er
 e

as
y 

to
 c

ut
 o

ut
 o

f c
ar

db
oa

rd
. L

ea
rn

er
s 

ca
n 

dr
aw

 ir
re

gu
la

r 
sh

ap
es

 o
n 

gr
id

 p
ap

er
, o

r i
f t

he
y 

ha
ve

 g
eo

bo
ar

ds
, t

he
y 

ca
n 

cr
ea

te
 ir

re
gu

la
r s

ha
pe

s 
on

 g
eo

bo
ar

ds
.

Le
ar

ne
rs

 c
an

 a
ls

o 
pu

t c
ut

-o
ut

 c
ar

d 
or

 p
la

st
ic

 s
ha

pe
s 

to
ge

th
er

 to
 m

ak
e 

co
m

po
si

te
 

irr
eg

ul
ar

 s
ha

pe
s.

 S
om

e 
ex

am
pl

es
 a

re
 g

iv
en

 b
el

ow
. T

hi
s 

is
 fu

rth
er

 d
es

cr
ib

ed
 u

nd
er

 
tra

ns
fo

rm
at

io
ns

.

	
   W
rit

te
n 

ex
er

ci
se

s 
an

d 
re

co
rd

in
g

Le
ar

ne
rs

 s
ho

ul
d 

do
 p

ra
ct

ic
al

 w
or

k 
w

ith
 c

on
cr

et
e 

ap
pa

ra
tu

s,
 b

ut
 th

ey
 s

ho
ul

d 
al

so
 

do
 w

rit
te

n 
ex

er
ci

se
s.

In
 T

er
m

 1
 le

ar
ne

rs
 s

ho
ul

d 
be

 in
tro

du
ce

d 
to

 a
ll 

th
e 

2-
D

 s
ha

pe
s 

th
ey

 n
ee

d 
to

 k
no

w
. 

Th
ey

 s
ho

ul
d 

le
ar

n 
ab

ou
t t

he
 c

ha
ra

ct
er

is
tic

s 
th

at
 th

ey
 n

ee
d 

to
 u

se
 to

 id
en

tif
y 

sh
ap

es
. T

he
y 

sh
ou

ld
 d

ra
w

 2
-D

 s
ha

pe
s 

an
d 

if 
th

ey
 h

av
e 

ap
pa

ra
tu

s 
cr

ea
te

  
co

m
po

si
te

 s
ha

pe
s 

or
 c

re
at

e 
sh

ap
es

 o
n 

ge
ob

oa
rd

s.
 T

he
y 

sh
ou

ld
 d

o 
w

rit
te

n 
 

ex
er

ci
se

s 
in

vo
lv

in
g 

2-
D

 s
ha

pe
s.

5 
ho

ur
s 
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TERM



 1

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K
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C
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C

H
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 h

ou
rs

)
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B
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,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

M
ul

tip
lic

at
io

n

an
d

di
vi

si
on

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns

•	
M

ul
tip

lic
at

io
n 

of
 a

t l
ea

st
 w

ho
le

 2
-d

ig
it 

by
 2

-d
ig

it 
nu

m
be

rs

•	
D

iv
is

io
n 

of
 a

t l
ea

st
 w

ho
le

 3
-d

ig
it 

by
 

1-
di

gi
t n

um
be

rs

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 o

f w
ho

le
 n

um
be

rs
 in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

a 
nu

m
be

r l
in

e

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns
 

•	
us

in
g 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 a

s 
in

ve
rs

e 
op

er
at

io
ns

N
um

be
r r

an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

M
ul

tip
le

s 
of

 1
-d

ig
it 

nu
m

be
rs

 to
 a

t l
ea

st
 

10
0

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th

e 
co

m
m

ut
at

iv
e;

 
as

so
ci

at
iv

e;
 a

nd
 d

is
tri

bu
tiv

e 
pr

op
er

tie
s 

of
 w

ho
le

 n
um

be
rs

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

w
ho

le
 n

um
be

rs
, i

nc
lu

di
ng

 

--
fin

an
ci

al
 c

on
te

xt
s

--
m

ea
su

re
m

en
t c

on
te

xt
s

Th
is

 is
 th

e 
se

co
nd

 ti
m

e 
th

at
 le

ar
ne

rs
 d

o 
m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 in
 T

er
m

 1
. 

Le
ar

ne
rs

 s
ho

ul
d 

al
re

ad
y 

be
 fa

m
ili

ar
 w

ith
 th

e 
m

ul
tip

lic
at

io
n 

ta
bl

es
 to

 1
0 

x 
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 a
nd

 b
e 

ab
le

 to
 u

se
 th

es
e 

in
 m

ul
tip

ly
in

g 
an

d 
di

vi
di

ng
 2

-d
ig

it 
nu

m
be

rs
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 T

er
m

 1
, l

ea
rn

er
s 

sh
ou

ld
 re

vi
se

 a
nd

 c
on

so
lid

at
e 

w
or

k 
do

ne
 in

 G
ra

de
 3

 .i
.e

.

•	
le

ar
ne

rs
 m

ul
tip

ly
 a

t l
ea

st
 2

-d
ig

it 
by

 2
-d

ig
it 

nu
m

be
rs

 

•	
le

ar
ne

rs
 d

iv
id

e 
at

 le
as

t w
ho

le
 2

-d
ig

it 
by

 1
-d

ig
it 

nu
m

be
rs

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

R
ou

nd
in

g 
of

f t
o 

th
e 

ne
ar

es
t 1

0,
 to

 e
st

im
at

e 
an

sw
er

s.

Le
ar

ne
rs

 s
ho

ul
d 

do
 c

on
te

xt
 fr

ee
 c

al
cu

la
tio

ns
 a

nd
 s

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s

R
em

em
be

r, 
th

at
 it

 h
el

ps
 le

ar
ne

rs
 to

 b
ec

om
e 

m
or

e 
co

nfi
de

nt
 in

 a
nd

 m
or

e 
in

de
pe

nd
en

t a
t M

at
he

m
at

ic
s,

 if
 th

ey
 h

av
e 

te
ch

ni
qu

es

•	
to

 c
he

ck
 th

ei
r s

ol
ut

io
ns

 th
em

se
lv

es

•	
to

 ju
dg

e 
th

e 
re

as
on

ab
le

ne
ss

 o
f t

he
ir 

so
lu

tio
ns

Ju
dg

in
g 

re
as

on
ab

le
ne

ss
 o

f s
ol

ut
io

ns

Le
ar

ne
rs

 s
ho

ul
d 

es
tim

at
e 

th
ei

r a
ns

w
er

s 
be

fo
re

 c
al

cu
la

tin
g.

 T
he

y 
ca

n 
ro

un
d 

of
f t

he
 

nu
m

be
rs

 in
vo

lv
ed

 in
 th

e 
ca

lc
ul

at
io

ns
. 

Le
ar

ne
rs

 c
an

 ro
un

d 
of

f t
o 

th
e 

ne
ar

es
t 1

0 
w

he
n 

m
ul

tip
ly

in
g 

or
 d

iv
id

in
g 

w
ith

 2
-d

ig
it 

nu
m

be
rs

C
he

ck
in

g 
so

lu
tio

ns

•	
Le

ar
ne

rs
 s

ho
ul

d 
kn

ow
 th

at
 th

ey
 c

an
 c

he
ck

 a
 d

iv
is

io
n 

ca
lc

ul
at

io
n 

by
 m

ul
tip

ly
in

g 

Ex
am

pl
e:

 If
 6

9 
÷ 

3 
= 

23
; t

he
n 

23
 x

 3
 =

 6
9

•	
W

he
n 

le
ar

ne
rs

 n
ee

d 
to

 c
he

ck
 a

 d
iv

is
io

n 
ca

lc
ul

at
io

n 
w

ith
 a

 re
m

ai
nd

er
, t

he
y 

w
ill

 
ne

ed
 to

 b
e 

ta
ug

ht
 to

 fi
rs

t m
ul

tip
ly

 a
nd

 th
en

 a
dd

 th
e 

re
m

ai
nd

er
  

Ex
am

pl
e:

 If
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0 
÷ 

3 
= 

23
 re

m
ai

nd
er

 1
; t

he
n 

23
 x

 3
 =

 6
9 

th
er

ef
or

e 
69

 +
 1

=7
0

•	
U

si
ng

 th
e 

in
ve

rs
e 

op
er

at
io

n 
to

 c
he

ck
 s

ol
ut

io
ns

 is
 o

ne
 re

as
on

 fo
r t

ea
ch

in
g 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 to

ge
th

er
. A

no
th

er
 re

as
on

 fo
r l

oo
ki

ng
 a

t m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 to

ge
th

er
 is

 th
at

 w
e 

al
m

os
t a

lw
ay

s 
us

e 
m

ul
tip

lic
at

io
n 

to
 s

ol
ve

 
di

vi
si

on
.

In
 G

ra
de

 4
 le

ar
ne

rs
 b

re
ak

 u
p 

nu
m

be
rs

 to
 m

ul
tip

ly.
 T

he
re

 a
re

 d
iff

er
en

t w
ay

s 
of

 
do

in
g 

th
is

.  
S

om
et

im
es

 th
e 

nu
m

be
rs

 in
vo

lv
ed

 in
 th

e 
ca

lc
ul

at
io

n 
m

ak
e 

di
ffe

re
nt

 
m

et
ho

ds
 e

as
ie

r o
r m

or
e 

di
ffi

cu
lt.

Le
ar

ne
rs

 h
av

e 
al

re
ad

y 
se

en
 h

ow
 to

 u
se

 th
e 

as
so

ci
at

iv
e 

an
d 

co
m

m
ut

at
iv

e 
pr

op
er

tie
s 

to
 m

ak
e 

m
ul

tip
lic

at
io

n 
ea

si
er

. 

5 
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O
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AND
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H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

M
ul

tip
lic

at
io

n

an
d

di
vi

si
on

•	
S

ol
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 p
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bl
em

s 
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vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng

--
co

m
pa

rin
g 

tw
o 

or
 m

or
e 

qu
an

tit
ie

s 
of

 
th

e 
sa

m
e 

ki
nd

 (r
at

io
)

--
co

m
pa

rin
g 

tw
o 

qu
an

tit
ie

s 
of

 d
iff

er
en

t 
ki

nd
s 

(r
at

e)

--
gr

ou
pi

ng
 

an
d 

eq
ua

l 
sh

ar
in

g 
w

ith
 

re
m

ai
nd

er
s

M
ul

tip
lic

at
io

n 
an

d 
th

e 
di

st
rib

ut
iv

e 
pr

op
er

ty
 o

f m
ul

tip
lic

at
io

n 
ov

er
 a

dd
iti

on
/

su
bt

ra
ct

io
n

O
ne

 w
ay

 fo
r l

ea
rn

er
s 

to
 u

nd
er

st
an

d 
ho

w
 a

nd
 w

hy
 th

e 
di

st
rib

ut
iv

e 
pr

op
er

ty
 w

or
ks

, 
is

 to
 b

re
ak

 u
p 

ar
ra

ys
 a

nd
 w

rit
e 

nu
m

be
r s

en
te

nc
es

 to
 d

es
cr

ib
e 

th
e 

ar
ra

ys
. 

Ex
am

pl
e

	
  
+
	
  

	
  
+
	
  

9 
x 

6 
= 

	
5 

x 
6 

 	
+	

4 
x 

6 

Th
e 

di
st

rib
ut

iv
e 

la
w

 a
llo

w
s 

yo
u 

to
 s

pl
it 

th
e 

nu
m

be
r a

nd
 th

en
 m

ul
tip

ly
 e

ac
h 

pa
rt 

se
pa

ra
te

ly.

U
si

ng
 fa

ct
or

s 
to

 m
ul

tip
ly

Ex
am

pl
e:

C
al

cu
la

te
 4

7 
x 

6

47
 x

 6
 =

 4
7 

x 
2 

x 
3

   
   

   
  =

 9
4 

x 
3

   
   

   
  =

 (9
0 

+ 
4)

 x
 3

   
   

   
  =

 9
0 

x 
3 

+ 
4 

x 
3

   
   

   
  =

 2
70

 +
 1

2

   
   

   
  =

 2
82

U
si

ng
 th

e 
di

st
rib

ut
iv

e 
pr

op
er

ty
 to

 m
ul

tip
ly

E
xa

m
pl

e:

47
 x

 5
 =

 4
0 

x 
5 

+ 
7 

x 
5 
	
  

 ( 
us

in
g 

th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

)

 =
 4

 x
 1

0 
x 

5 
+ 

35

 =
 4

 x
 5

 x
 1

0 
+ 

35

 =
 2

00
 +

 3
5

 =
 2

35
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C
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C

H
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G
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ou
rs
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B
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O
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AND
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H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

M
ul

tip
lic

at
io

n

an
d

di
vi

si
on

or

47
 x

 5
 =

 (5
0 

– 
3)

 x
 5

 	
  
 (u

si
ng

 th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

) 

= 
50

 x
 5

 –
 (3

 x
 5

)

= 
5 

x 
5 

x 
10

 –
 1

5

= 
25

0 
– 

15

= 
23

5

D
iv

id
in

g
Le

ar
ne

rs
 u

se
 w

ha
t t

he
y 

kn
ow

 a
bo

ut
 m

ul
tip

lic
at

io
n 

to
 d

o 
di

vi
si

on
.

In
 th

e 
pa

st
 le

ar
ne

rs
 h

av
e 

so
m

et
im

es
 b

ee
n 

ta
ug

ht
 to

 w
rit

e 
ou

t t
he

 w
ho

le
 ti

m
es

 
ta

bl
e,

 w
hi

ch
 th

ey
 w

er
e 

en
co

ur
ag

ed
 to

 w
or

k 
ou

t b
y 

re
pe

at
ed

 a
dd

iti
on

. I
t i

s 
be

tte
r 

no
t t

o 
lim

it 
le

ar
ne

rs
’ d

iv
is

io
n 

ab
ili

ty
 to

 re
pe

at
ed

 a
dd

iti
on

. R
at

he
r l

et
 th

em
 w

or
k 

w
ith

 
us

ef
ul

 a
nd

 e
as

ily
 re

m
em

be
re

d 
m

ul
tip

lic
at

io
n 

fa
ct

s,
 e

sp
ec

ia
lly

 m
ul

tip
le

s 
of

 , 
an

d 
th

en
 d

ou
bl

in
g 

an
d 

ha
lv

in
g.

Ex
am

pl
e

75
 ÷

 4
 

Le
ar

ne
rs

 c
an

 w
rit

e 
ou

t a
 “

cl
ue

 b
oa

rd
” 

of
 w

ha
t t

he
y 

kn
ow

 a
bo

ut
 m

ul
tip

ly
in

g 
by

 4
 

Ex
am

pl
e:

 

4 
x 

10
 =

 4
0

4 
x 

20
 =

 8
0 

(d
ou

bl
in

g 
th

e 
fir

st
 s

ta
te

m
en

t) 

4 
x 

5 
= 

20
 (h

al
vi

ng
 th

e 
fir

st
 s

ta
te

m
en

t)

4 
x 

4 
= 

16
 

4 
x 

3 
= 

12

Le
ar

ne
rs

 m
ul

tip
ly

 a
nd

 th
en

 s
ub

tra
ct

 to
 c

al
cu

la
te

 

M
ul

tip
ly

S
ub

tra
ct

4 
x 

10
 =

 4
0 

 
75

 –
 4

0 
= 

35
   

   
 

4 
x 

5 
= 

20
   

   
  

35
 –

 2
0 

= 
15

4 
x 

3 
= 

12
   

   
 

15
 –

 1
2 

= 
3

75
 ÷

 4
 =

 1
0 

+ 
5 

+ 
3 

+ 
re

m
ai

nd
er

 3
 =

 1
8 

re
m

ai
nd

er
 3
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ho
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be
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io

n

an
d

di
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si
on

Le
ar

ne
rs

 s
ho

ul
d 

ch
ec

k 
th

ei
r c

al
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la
tio

ns
 b

y 
m

ul
tip

ly
in
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 1

8 
x 

4 
= 

72
 th

er
ef

or
e 

72
 +

 3
 =

 7
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K
in

ds
 o

f p
ro

bl
em

s
S

ha
rin

g,
 g

ro
up

in
g,

 tr
ea

tin
g 

gr
ou

ps
 a

s 
un

its
, r

at
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S
ee

 th
e 

de
sc

rip
tio

n 
of

 p
ro

bl
em

 ty
pe

s 
at

 th
e 

en
d 

of
 th

e 
gr

ad
e 

no
te

s

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

rs
 s

ho
ul

d 
ha

ve
 b

ee
n 

as
se

ss
ed

 o
n:

•	
da

ta
 h

an
dl

in
g

•	
2-

D
 s

ha
pe

s

•	
m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 o
f 2

-d
ig

it 
nu

m
be

rs
 b

y 
1-

di
gi

t n
um

be
rs
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H
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S

M
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l 

M
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he
m

at
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s
M

en
ta

l c
al

cu
la

tio
ns

 in
vo

lv
in

g

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
fa

ct
s 

fo
r:

--
un

its

--
m

ul
tip

le
s 

of
 1

0

--
m

ul
tip

le
s 

of
 1

00

--
m

ul
tip

le
s 

of
 1

 0
00

•	
M

ul
tip

lic
at

io
n 

of
 w

ho
le

 n
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 a

t 
le

as
t 1

0 
x 

10

•	
M

ul
tip

lic
at

io
n 

fa
ct

s 
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r:
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un

its
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y 
m
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le
s 

of
 1

0

--
un
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 b

y 
m

ul
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le
s 

of
 1

00

N
um

be
r r

an
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 fo
r c

ou
nt

in
g,

 
or

de
rin

g,
 c

om
pa

rin
g 

an
d 

re
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es
en

tin
g 

an
d 

pl
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e 
va

lu
e 

of
 

di
gi

ts

•	
C

ou
nt

 fo
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ar
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 a
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at
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t l
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  a

nd
 5

 0
00

 +
 2

 0
00

 =
 7

 0
00

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 m
ea

ns
 5

 3
62

 +
 2

 4
86

 =
 7

 8
48

•	
A

dd
in

g 
on

 b
y 

br
ea

ki
ng

 d
ow

n 
th

e 
nu

m
be

r t
o 

be
 a

dd
ed

 

Ex
am

pl
e

C
al

cu
la

te
 5

 3
62

 +
 2

 4
86

5 
36

2 
+ 

2 
00

0 
→

 7
 3

62
 +

 4
00

 →
 7

 7
62

 +
 8

0 
→

7 
6 

84
2 

+ 
6 

→
 7

 8
48

4 
ho

ur
s 
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G
RADE




 
4 

TERM



 2

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

A
dd

iti
on

 a
nd

 
S

ub
tra

ct
io

n

•	
Fi

lli
ng

 u
p 

te
ns

 b
y 

br
ea

ki
ng

 d
ow

n 
th

e 
nu

m
be

r t
o 

be
 a

dd
ed

. 

Th
is

 c
an

 a
ls

o 
be

 c
al

le
d 

ro
un

di
ng

 o
ff 

an
d 

co
m

pe
ns

at
in

g.
 H

er
e,

 c
om

pe
ns

at
in

g 
m

ea
ns

 th
at

 w
ha

te
ve

r i
s 

ad
de

d,
 m

us
t b

e 
su

bt
ra

ct
ed

 a
ga

in
 s

o 
th

at
 th

e 
st

at
em

en
ts

 
re

m
ai

n 
eq

ui
va

le
nt

. 

Ex
am

pl
e

C
al

cu
la

te
 2

 4
86

 +
 4

8

2 
48

6 
+ 

48
 =

 (2
 4

86
 +

 1
4)

 –
 1

4 
+ 

48
 =

 2
 5

00
 +

 (4
8 

–1
 4

) =
 2

 5
00

 +
 3

4 
= 

2 
53

4 

•	
B

re
ak

in
g 

do
w

n 
bo

th
 n

um
be

rs
 to

 s
ub

tr
ac

t

Ex
am

pl
e

C
al

cu
la

te
 4

 6
87

 –
 2

 1
43

4 
68

7 
– 

2 
14

3

= 
4 

00
0 

+ 
60

0 
+ 

80
 +

 7
 –

 2
 0

00
 - 

10
0 

– 
40

 –
 3

   
   

   
   

 OR


   
   

   
   

  7
 –

   
 3

 =
   

 4

= 
(4

 0
00

 –
 2

 0
00

) +
 (6

00
 –

 1
00

) +
 (8

0 
– 

40
) +

 (7
 –

 3
)  

   
   

   
an

d 
80

 –
   

40
 =

   
40

= 
2 

00
0 

+ 
50

0 
+ 

40
 +

 4
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  a
nd

 6
00

 –
  1

00
 =

  5
00

 =
 2

 5
44

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
an

d 
4 

00
0 

– 
2 

00
0 

= 
2 

00
0

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  T
hi

s 
m

ea
ns

 th
at

:

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  4

 6
87

 –
 2

 1
43

 =
 2

 0
00

 +
 5

00
 +

 4
0 

+ 
4 

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  =
 2

 5
44

•	
B

re
ak

in
g 

do
w

n 
al

l t
he

 n
um

be
rs

 to
 a

dd
 u

si
ng

 c
om

pe
ns

at
io

n 
(c

ou
nt

er
ba

la
nc

e)
Le

ar
ne

rs
 c

an
no

t s
ub

tra
ct

 4
 fr

om
 3

 o
r 8

0 
fro

m
 4

0.
 In

st
ea

d 
of

 b
re

ak
in

g 
do

w
n 

 
74

3 
in

to
 7

00
 +

 4
0 

+ 
3 

th
ey

 w
ill

 b
re

ak
 d

ow
n 

74
3 

in
to

 6
00

 +
 1

30
 +

 1
3.

 T
he

n 
th

ey
 

ca
n 

su
bt

ra
ct

 4
 fr

om
 1

3 
an

d 
80

 fr
om

 1
30

.

C
al

cu
la

te
: 8

 7
43

 –
 5

 6
84

   

8 
74

3 
– 

5 
68

4 
= 

(8
 0

00
 +

 7
00

 +
 4

0 
+ 

3)
 –

 5
 0

00
 –

 6
00

 –
 8

0 
– 

4 

   
   

   
   

   
   

   
  =

 (8
 0

00
 +

 6
00

 +
 1

30
 +

 1
3)

 –
 5

 0
00

 –
 6

00
 –

 8
0 

– 
4

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  (
br

ea
kin

g u
p 7

43
 in

to 
60

0 +
 13

0 +
 13

)

   
   

   
   

   
   

   
  =

 (8
 0

00
 –

 5
 0

00
) +

 (6
00

 –
 6

00
) +

 (1
30

 –
 8

0)
 +

 (1
3 

– 
4)

   
   

   
   

   
   

   
  =

 3
 0

00
   

   
 +

 0
   

   
  +

 5
0 

   
 +

 9
 

   
   

   
   

   
   

   
  =

 3
 0

59
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C
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 TEA


C

H
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G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

A
dd

iti
on

 a
nd

 
S

ub
tra

ct
io

n

•	
Su

bt
ra

ct
in

g 
by

 b
re

ak
in

g 
do

w
n 

th
e 

nu
m

be
r t

o 
be

 s
ub

tr
ac

te
d

C
al

cu
la

te
 4

 6
87

 –
 2

 1
43

4 
68

7 
– 

2 
00

0 
→

 2
 6

87
 –

 1
00

 →
 2

 5
87

 –
 4

0 
→

 2
 5

47
 –

 3
 →

 2
 5

44

K
in

ds
 o

f p
ro

bl
em

s 

S
um

m
at

io
n,

 In
cr

ea
se

 a
nd

 d
ec

re
as

e,
 c

om
pa

ris
on

 b
y 

di
ffe

re
nc

e;
 c

om
pa

ris
on

 b
y 

ra
tio

S
ee

 th
e 

de
sc

rip
tio

n 
of

 p
ro

bl
em

 ty
pe

s 
at

 th
e 

en
d 

of
 th

e 
gr

ad
e 

no
te

s

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
2

C
om

m
on

 
fr

ac
tio

ns

C
on

ce
pt

s,
 s

ki
lls

 a
nd

 n
um

be
r r

an
ge

 
fo

r T
er

m
 1

So
lv

in
g 

pr
ob

le
m

s
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

fra
ct

io
ns

, i
nc

lu
di

ng
 g

ro
up

in
g 

an
d 

eq
ua

l 
sh

ar
in

g 

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

•	
C

om
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 
fra

ct
io

ns
 o

f d
iff

er
en

t d
en

om
in

at
or

s 
(h

al
ve

s,
 th

ird
s,

 q
ua

rte
rs

, fi
fth

s,
 s

ix
th

s,
 

se
ve

nt
hs

, e
ig

ht
hs

)

•	
D

es
cr

ib
e 

an
d 

co
m

pa
re

 c
om

m
on

 
fra

ct
io

ns
 in

 d
ia

gr
am

 fo
rm

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

:

•	
R

ec
og

ni
ze

, d
es

cr
ib

e 
an

d 
us

e 
th

e 
eq

ui
va

le
nc

e 
of

 d
iv

is
io

n 
an

d 
fra

ct
io

ns

•	
A

dd
iti

on
 o

f c
om

m
on

 fr
ac

tio
ns

 w
ith

 
sa

m
e 

de
no

m
in

at
or

s

Eq
ui

va
le

nt
 fo

rm
s:

 
R

ec
og

ni
ze

 a
nd

 u
se

 e
qu

iv
al

en
t f

or
m

s 
of

 
co

m
m

on
 fr

ac
tio

ns
 (d

en
om

in
at

or
s 

w
hi

ch
 

ar
e 

m
ul

tip
le

s 
of

 e
ac

h 
ot

he
r)

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

S
ev

en
th

s 
ar

e 
ne

w
.

Th
er

e 
ar

e 
di

ffe
re

nt
 w

ay
s 

to
 u

nd
er

st
an

d 
fra

ct
io

ns
. T

hi
s 

m
ea

ns
 th

at
 le

ar
ne

rs
 s

ho
ul

d 
de

ve
lo

p 
th

e 
co

nc
ep

t o
f f

ra
ct

io
ns

 in
 a

 v
ar

ie
ty

 o
f w

ay
s.

 P
ro

bl
em

-s
ol

vi
ng

 c
on

te
xt

s 
ca

n 
he

lp
 le

ar
ne

rs
 t

o 
un

de
rs

ta
nd

 m
an

y 
w

ay
s 

of
 t

hi
nk

in
g 

ab
ou

t 
fra

ct
io

ns
. A

 v
ar

ie
ty

 o
f 

pr
ob

le
m

s 
sh

ou
ld

 b
e 

gi
ve

n 
to

 le
ar

ne
rs

. S
ee

 th
e 

ty
pe

s 
of

 fr
ac

tio
ns

 p
ro

bl
em

s 
st

at
ed

 
at

 th
e 

en
d 

of
 th

e 
G

ra
de

 n
ot

es
. T

he
 c

on
ce

pt
 o

f a
 fr

ac
tio

n 
sh

ou
ld

 fi
rs

t b
e 

de
ve

lo
pe

d 
be

fo
re

 le
ar

ne
rs

 fo
cu

s 
on

 e
qu

iv
al

en
ce

 a
nd

 c
al

cu
la

tin
g.

Le
ar

ne
rs

 c
an

 a
ls

o 
w

or
k 

w
ith

 a
pp

ar
at

us
 a

nd
 d

ia
gr

am
s.

 D
iff

er
en

t 
di

ag
ra

m
s 

or
 

ap
pa

ra
tu

s 
de

ve
lo

p 
di

ffe
re

nt
 w

ay
s 

of
 th

in
ki

ng
 a

bo
ut

 fr
ac

tio
ns

:

•	
R

eg
io

n 
or

 a
re

a 
m

od
el

s 
de

ve
lo

p 
th

e 
co

nc
ep

t o
f f

ra
ct

io
ns

 a
s 

pa
rt 

of
 a

 w
ho

le
. I

f 
us

ed
 in

 p
ar

tic
ul

ar
 w

ay
s 

th
ey

 c
an

 a
ls

o 
de

ve
lo

p 
th

e 
co

nc
ep

t o
f a

 fr
ac

tio
n 

as
 a

 
m

ea
su

re
.

Ex
am

pl
es

 o
f a

re
a 

m
od

el
s 

in
cl

ud
e 

ci
rc

le
s 

cu
t i

nt
o 

fra
ct

io
n 

pi
ec

es
 o

r d
ia

gr
am

s 
of

 
pi

es
, 

re
ct

an
gl

es
 o

r 
ot

he
r 

ge
om

et
ric

 s
ha

pe
s 

di
vi

de
d 

in
to

 f
ra

ct
io

n 
pi

ec
es

 (
pa

pe
r 

fo
ld

in
g)

, f
ra

ct
io

ns
 u

si
ng

 s
qu

ar
e 

or
 d

ot
ty

 g
rid

 p
ap

er
, g

eo
bo

ar
ds

 

•	
Le

ng
th

 o
r m

ea
su

re
m

en
t m

od
el

s 
ca

n 
be

 u
se

d 
to

 d
ev

el
op

 th
e 

co
nc

ep
t o

f f
ra

ct
io

ns
 

as
 p

ar
t o

f a
 w

ho
le

 a
nd

 if
 u

se
d 

in
 p

ar
tic

ul
ar

 w
ay

s 
al

so
 fr

ac
tio

n 
as

 a
 m

ea
su

re

Ex
am

pl
es

 o
f l

en
gt

h 
m

od
el

s 
in

cl
ud

e 
fra

ct
io

n 
st

rip
s,

 C
ui

se
na

ire
 ro

ds
, n

um
be

r l
in

es

•	
S

et
 m

od
el

s 
de

ve
lo

p 
th

e 
co

nc
ep

t o
f a

 fr
ac

tio
n 

of
 a

 c
ol

le
ct

io
n 

of
 o

bj
ec

ts
 a

nd
 c

an
 

la
y 

th
e 

ba
si

s 
fo

r t
hi

nk
in

g 
ab

ou
t a

 fr
ac

tio
n 

of
 a

 n
um

be
r e

.g
. 1 3  o

f 1
2

Ex
am

pl
es

 o
f s

et
 m

od
el

s 
in

cl
ud

e 
co

un
te

rs
 o

f a
ny

 k
in

d 
in

 d
iff

er
en

t a
rr

an
ge

m
en

ts
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F
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C

H
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G
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DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
2

C
om

m
on

 
fr

ac
tio

ns

Le
ar

ne
rs

 s
ho

ul
d 

no
t o

nl
y 

w
or

k 
w

ith
 o

ne
 k

in
d 

of
 m

od
el

, b
ec

au
se

 th
is

 c
an

 li
m

it 
th

ei
r 

un
de

rs
ta

nd
in

g 
of

 fr
ac

tio
ns

. F
or

 e
xa

m
pl

e,
 fr

ac
tio

ns
 in

 d
ia

gr
am

 fo
rm

s 
sh

ou
ld

 in
cl

ud
e 

re
gi

on
 m

od
el

s 
(c

irc
le

s 
an

d 
ot

he
r 

ge
om

et
ric

 s
ha

pe
s 

di
vi

de
d 

in
to

 f
ra

ct
io

n 
pa

rts
), 

le
ng

th
 m

od
el

s 
(in

cl
ud

in
g 

nu
m

be
r l

in
es

) a
nd

 s
et

 m
od

el
s 

(w
hi

ch
 s

ho
w

 c
ol

le
ct

io
ns

 o
f 

ob
je

ct
s)

.

In
 T

er
m

 1
 le

ar
ne

rs
 s

ho
ul

d 
re

vi
se

 a
nd

 c
on

so
lid

at
e 

w
ha

t t
he

y 
le

ar
ne

d 
ab

ou
t f

ra
ct

io
ns

 
in

 G
ra

de
 3

.

Le
ar

ne
rs

 s
ho

ul
d 

so
lv

e 
pr

ob
le

m
s 

as
 w

el
l 

as
 w

or
k 

w
ith

 a
pp

ar
at

us
 a

nd
 d

ia
gr

am
s 

in
vo

lv
in

g 
ar

ea
, l

en
gt

h 
an

d 
se

t m
od

el
s 

to
 e

ns
ur

e 
th

at
 th

ey
 

•	
un

de
rs

ta
nd

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

fra
ct

io
ns

 a
nd

 d
iv

is
io

n 
i.e

. i
f y

ou
 s

ha
re

 
am

on
gs

t 3
 le

ar
ne

rs
 y

ou
 w

ill
 b

e 
m

ak
in

g 
th

ird
s

•	
ar

e 
ab

le
 to

 n
am

e 
fra

ct
io

ns
.T

er
m

in
ol

og
y 

lik
e 

“3
 o

ve
r 4

” s
ho

ul
d 

be
 a

vo
id

ed
 a

s 
it 

te
nd

s 
to

 e
nc

ou
ra

ge
 le

ar
ne

rs
 to

 th
in

k 
ab

ou
t e

ac
h 

fra
ct

io
n 

as
 tw

o 
di

ffe
re

nt
 

nu
m

be
rs

, r
at

he
r t

ha
n 

3 4  b
ei

ng
 a

 n
um

be
r w

hi
ch

 is
 g

re
at

er
 1 2  t

ha
n 

bu
t l

es
s 

th
an

 1
. 

W
he

n 
na

m
in

g 
fra

ct
io

n 
pa

rts
 it

 is
 u

se
fu

l f
or

 le
ar

ne
rs

 to
 ra

th
er

 u
se

 th
e 

fo
rm

 “3
 

qu
ar

te
rs

”.

Le
ar

ne
rs

 s
ho

ul
d,

 th
ro

ug
h 

w
or

k 
w

ith
 a

pp
ar

at
us

, d
ia

gr
am

s 
an

d 
so

lv
in

g 
pr

ob
le

m
s,

 
le

ar
n 

th
e 

ne
w

 fr
ac

tio
ns

 th
at

 th
ey

 w
ill

 d
ea

l w
ith

 in
 G

ra
de

 4
. 

6 
ho

ur
s 

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

rs
 s

ho
ul

d 
ha

ve
 b

ee
n 

as
se

ss
ed

 o
n:

 

•	
4-

di
gi

t n
um

be
rs

•	
ad

di
ng

 a
nd

 s
ub

tra
ct

in
g 

w
ith

 4
-d

ig
it 

nu
m

be
rs

•	
fra

ct
io

ns
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K
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C

H
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(in
 h
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rs

)

MEASUREMENT









4.

1 
Le

ng
th

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 2
-D

 s
ha

pe
s 

an
d 

3-
D

 o
bj

ec
ts

 b
y

•	
es

tim
at

in
g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g

M
ea

su
rin

g 
in

st
ru

m
en

ts

ru
le

rs
, m

et
re

 s
tic

ks
, t

ap
e 

m
ea

su
re

s,
 

tru
nd

le
 w

he
el

s

U
ni

ts

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
), 

ki
lo

m
et

re
s 

(k
m

)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 le
ng

th
 

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

re
la

te
d 

to
 

le
ng

th

C
on

ve
rs

io
ns

 in
cl

ud
e 

co
nv

er
tin

g 
be

tw
ee

n 

•	
m

ill
im

et
re

s 
(m

m
), 

an
d 

ce
nt

im
et

re
s 

(c
m

) 

•	
ce

nt
im

et
re

s 
(c

m
) a

nd
 m

et
re

s 
(m

)

•	
m

et
re

s 
(m

) a
nd

 k
ilo

m
et

re
s 

(k
m

) 

C
on

ve
rs

io
ns

 a
re

 im
ite

d 
to

 w
ho

le
 

nu
m

be
rs

 a
nd

 fr
ac

tio
ns

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
? 

In
 G

ra
de

 3
 le

ar
ne

rs
 w

or
k 

w
ith

 n
on

-s
ta

nd
ar

d 
or

 in
fo

rm
al

 u
ni

ts
 w

he
n 

m
ea

su
rin

g.
 

Th
ey

 a
re

 in
tro

du
ce

d 
to

 m
et

re
s 

an
d 

ce
nt

im
et

re
s.

 T
he

y 
us

e 
ru

le
rs

 to
 m

ea
su

re
 

in
 c

en
tim

et
re

s 
on

ly.
 In

 G
ra

de
 3

 le
ar

ne
rs

 u
se

 m
et

re
 s

tic
ks

 o
r l

en
gt

hs
 o

f s
tri

ng
 

to
 m

ea
su

re
 in

 m
et

re
s.

 T
he

y 
do

 n
ot

 le
ar

n 
th

at
 th

er
e 

ar
e 

10
0 

cm
 in

 1
 m

. T
he

y 
do

 n
ot

 d
o 

co
nv

er
si

on
s 

be
tw

ee
n 

un
its

. I
n 

G
ra

de
 4

 le
ar

ne
rs

 w
or

k 
w

ith
 n

ew
 

m
ea

su
rin

g 
in

st
ru

m
en

ts
. M

ill
im

et
re

s 
an

d 
ki

lo
m

et
re

s 
ar

e 
in

tro
du

ce
d 

an
d 

le
ar

ne
rs

 d
o 

co
nv

er
si

on
s 

be
tw

ee
n 

un
its

. G
ra

de
 4

 le
ar

ne
rs

 n
ee

d 
to

 u
nd

er
st

an
d 

an
d 

le
ar

n 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
m

et
re

s 
an

d 
ce

nt
im

et
re

s,
 c

en
tim

et
re

s 
an

d 
m

ill
im

et
re

s,
 m

et
re

s 
an

d 
ki

lo
m

et
re

s.
 

R
ea

di
ng

 in
st

ru
m

en
ts

 fo
r m

ea
su

rin
g 

le
ng

th
s

Le
ar

ne
rs

 s
ho

ul
d 

m
ea

su
re

 le
ng

th
s 

us
in

g

•	
ru

le
rs

 (m
m

, c
m

)

•	
m

et
re

 s
tic

ks
 (m

)

•	
ta

pe
 m

ea
su

re
s 

(m
, c

m
, m

m
)

•	
tru

nd
le

 w
he

el
s 

(m
)

Le
ar

ne
rs

 fi
nd

 ru
le

rs
 e

as
y 

to
 u

se
 fo

r m
ea

su
rin

g 
be

ca
us

e:

•	
ce

nt
im

et
re

s 
ar

e 
al

w
ay

s 
nu

m
be

re
d

•	
th

er
e 

ar
e 

al
w

ay
s 

10
m

m
 d

iv
is

io
ns

 in
 a

 c
en

tim
et

re

In
 G

ra
de

 4
 le

ar
ne

rs
 n

or
m

al
ly

 re
co

rd
 th

ei
r m

ea
su

re
m

en
ts

 w
ith

 ru
le

rs
 a

s 
m

ill
im

et
re

s 
or

 c
en

tim
et

re
s 

or
 m

ill
im

et
re

s 
an

d 
ce

nt
im

et
re

s 
e.

g.
 th

e 
pe

nc
il 

is
 1

1 
ce

nt
im

et
re

s 
an

d 
3 

m
ill

im
et

re
s 

lo
ng

. 

Le
ar

ne
rs

 c
an

 s
om

et
im

es
 re

co
rd

 th
ei

r m
ea

su
re

m
en

ts
 in

 c
en

tim
et

re
s 

an
d 

fra
ct

io
ns

 

of
 c

en
tim

et
re

s 
e.

g.
 th

e 
er

as
er

 is
 2

 1 2  c
m

 lo
ng

. T
hi

s 
is

 e
as

y 
to

 d
o 

be
ca

us
e 

on
 a

 ru
le

r, 
th

e 
5t

h 
m

ill
im

et
re

 g
ra

da
tio

n 
lin

e 
is

 n
or

m
al

ly
 lo

ng
er

. O
nc

e 
le

ar
ne

rs
 h

av
e 

le
ar

ne
d,

 
fro

m
 re

ad
in

g 
co

m
m

er
ci

al
 m

as
s 

an
d 

ca
pa

ci
ty

 p
ac

ka
gi

ng
, t

ha
t i

s 
th

e 
sa

m
e 

as
 2

,5
, 

th
ey

 w
ill

 a
ls

o 
be

 a
bl

e 
to

 u
se

 th
e 

de
ci

m
al

 5
 in

 th
ei

r r
ec

or
di

ng
 i.

e.
 2

,5
cm

 lo
ng

.

C
he

ck
 th

at
 le

ar
ne

rs
 k

no
w

 to
 s

ta
rt 

m
ea

su
rin

g 
fro

m
 z

er
o,

 o
r t

o 
su

bt
ra

ct
 th

e 
in

iti
al

 
m

ea
su

re
m

en
t f

ro
m

 th
e 

fin
al

 m
ea

su
re

m
en

t. 
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G
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4 

TERM



 2

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

MEASUREMENT









4.

1 
Le

ng
th

Th
is

 is
 il

lu
st

ra
te

d 
be

lo
w

.

Ex
am

pl
e:

Th
e 

er
as

er
 is

 2
cm

 +
 7

m
m

 o
r  

20
m

m
 +

 7
m

m
 o

r 2
7m

m
 lo

ng

Th
e 

er
as

er
 is

 (3
cm

 –
1c

m
 ) 

+ 
7m

m
 =

 2
cm

 +
 7

m
m

 o
r 2

0m
m

 +
 7

m
m

 o
r 2

7m
m

 lo
ng

O
nc

e 
le

ar
ne

rs
 h

av
e 

so
m

e 
ex

pe
rie

nc
e 

of
 m

ea
su

rin
g 

in
 e

ac
h 

un
it,

 th
ey

 s
ho

ul
d 

es
tim

at
e 

be
fo

re
 e

ve
ry

 m
ea

su
re

m
en

t. 
It 

is
 u

se
fu

l t
o 

ha
ve

 e
ve

ry
da

y 
re

fe
re

nt
s 

as
 

co
m

pa
ris

on
s 

e.
g.

 th
e 

w
id

th
 o

f a
 d

oo
r a

nd
 h

ei
gh

t o
f a

 w
in

do
w

 a
re

 o
fte

n 
1 

m
, t

he
 

w
id

th
 o

f a
 m

at
ch

 is
 o

fte
n 

1 
m

m
.

Ta
pe

 m
ea

su
re

s 
th

at
 a

re
 lo

ng
er

 th
an

 1
 m

 a
nd

 2
 m

 s
ho

ul
d 

al
so

 b
e 

us
ed

 e
.g

. b
ui

ld
er

 
ta

pe
s 

or
 s

ur
ve

yo
r t

ap
es

 c
an

 b
e 

m
or

e 
th

an
 1

0 
m

et
re

s.
 T

he
 lo

ng
er

 m
ea

su
rin

g 
ta

pe
s 

ar
e 

m
or

e 
di

ffi
cu

lt 
to

 u
se

. L
ea

rn
er

s 
ca

nn
ot

 o
nl

y 
re

ad
 o

ff 
th

e 
nu

m
be

r c
or

re
sp

on
di

ng
 

w
ith

 th
e 

fin
al

 m
ea

su
re

m
en

t. 
Th

ey
 a

ls
o 

ne
ed

 to
 k

no
w

 fo
r h

ow
 m

an
y 

m
et

re
s 

th
ey

 
ha

ve
 u

nr
ol

le
d 

th
e 

ta
pe

, e
.g

, t
he

 d
is

ta
nc

e 
m

ay
 b

e 
4 

m
 a

nd
 7

8 
cm

, b
ut

 th
e 

ta
pe

 m
ay

 
on

ly
 s

ho
w

 th
e 

nu
m

be
r 7

8.
 W

he
n 

us
in

g 
th

e 
lo

ng
er

 m
ea

su
rin

g 
ta

pe
s,

 e
st

im
at

io
n 

be
co

m
es

 e
ve

n 
m

or
e 

im
po

rta
nt

.

C
om

pa
re

 a
nd

 o
rd

er
 le

ng
th

s 
up

 to
 4

 d
ig

its
 in

 m
m

, c
m

, m
, k

m

In
 G

ra
de

s 
R

 to
 2

 le
ar

ne
rs

 p
la

ce
 o

bj
ec

ts
 n

ex
t t

o 
ea

ch
 o

th
er

 a
nd

 d
is

cu
ss

 w
hi

ch
 is

 
lo

ng
er

 o
r s

ho
rte

r. 
In

 th
e 

In
te

rm
ed

ia
te

 P
ha

se
 le

ar
ne

rs
 n

ee
d 

to
 c

om
pa

re
 le

ng
th

s 
an

d 
he

ig
ht

s 
w

he
n 

gi
ve

n 
dr

aw
in

gs
 o

f o
bj

ec
ts

 w
ith

 s
pe

ci
fie

d 
le

ng
th

s,
 o

r w
rit

te
n 

de
sc

rip
tio

ns
 o

f o
bj

ec
ts

 w
ith

 s
pe

ci
fie

d 
le

ng
th

s.
 A

t fi
rs

t l
ea

rn
er

s 
ca

n 
co

m
pa

re
 le

ng
th

 
gi

ve
n 

in
 th

e 
sa

m
e 

un
its

, b
ut

 o
nc

e 
th

ey
 k

no
w

 h
ow

 to
 c

on
ve

rt 
be

tw
ee

n 
un

its
, t

he
y 

ca
n 

co
m

pa
re

 le
ng

th
s 

an
d 

he
ig

ht
s 

of
 o

bj
ec

ts
 w

hi
ch

 a
re

 s
pe

ci
fie

d 
in

 d
iff

er
en

t u
ni

ts
.

C
al

cu
la

tio
ns

 (i
nc

lu
di

ng
 c

on
ve

rs
io

ns
) a

nd
 p

ro
bl

em
-s

ol
vi

ng
M

ea
su

re
m

en
t p

ro
vi

de
s 

a 
co

nt
ex

t i
n 

w
hi

ch
 to

 p
ra

ct
is

e 
sk

ill
s 

ac
qu

ire
d 

in
 N

um
be

rs
, 

O
pe

ra
tio

ns
 a

nd
 R

el
at

io
ns

hi
ps

. T
he

 s
ki

lls
, o

pe
ra

tio
ns

 a
nd

 n
um

be
r r

an
ge

s 
th

at
 

le
ar

ne
rs

 h
av

e 
w

or
ke

d 
w

ith
 s

o 
fa

r i
n 

th
e 

ye
ar

, a
re

 g
iv

en
 b

el
ow

. 

7 
H

ou
rs
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4.

1 
Le

ng
th

Es
tim

at
e 

an
d 

ca
lc

ul
at

e 
us

in
g 

m
m

, c
m

, m
, k

m
 

•	
ro

un
di

ng
 n

um
be

rs
 u

p 
or

 d
ow

n 
to

 th
e 

ap
pr

op
ria

te
 u

ni
t o

f l
en

gt
h 

•	
ro

un
di

ng
 o

ff 
to

 1
0,

 1
00

, 1
 0

00

•	
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
of

 u
p 

to
 4

-d
ig

it 
nu

m
be

rs

•	
m

ul
tip

lic
at

io
n 

of
 2

-d
ig

it 
by

 1
-d

ig
it 

nu
m

be
rs

•	
di

vi
si

on
 o

f 2
-d

ig
it 

by
 1

-d
ig

it 
nu

m
be

rs

•	
ad

d 
fra

ct
io

ns
 in

 m
ea

su
re

m
en

t c
on

te
xt

s 
(u

si
ng

 o
nl

y 
ha

lv
es

, t
hi

rd
s,

 q
ua

rte
rs

, 
fif

th
s,

 s
ix

th
s,

 s
ev

en
th

s 
an

d 
ei

gh
th

s)

B
y 

th
e 

en
d 

of
 th

e 
ye

ar
 th

e 
nu

m
be

r r
an

ge
s 

an
d 

op
er

at
io

ns
 c

an
 b

e 
in

cr
ea

se
d 

to
 

in
cl

ud
e 

ev
er

yt
hi

ng
 th

at
 is

 c
ov

er
ed

 u
nd

er
 N

um
be

rs
, O

pe
ra

tio
ns

 a
nd

 R
el

at
io

ns
hi

ps
.

So
lv

e 
pr

ob
le

m
s 

re
la

tin
g 

to
 d

is
ta

nc
e 

an
d 

le
ng

th
In

cl
ud

e 
ra

te
 a

nd
 ra

tio
 p

ro
bl

em
s

C
on

ve
rs

io
ns

 b
et

w
ee

n 
un

its

m
m

 ↔
 c

m

cm
 ↔

 m

m
  ↔

 k
m

C
on

ve
rti

ng
 b

et
w

ee
n 

th
e 

un
its

 o
f m

ea
su

re
m

en
t a

bo
ve

 p
ro

vi
de

s 
a 

co
nt

ex
t f

or
 

pr
ac

tis
in

g 
m

ul
tip

ly
in

g 
an

d 
di

vi
di

ng
 b

y 
10

; 1
00

 a
nd

 1
 0

00
.

C
on

ve
rs

io
ns

 s
ho

ul
d 

be
 li

m
ite

d 
to

 w
ho

le
 n

um
be

rs
 a

nd
 fr

ac
tio

ns
 g

iv
en

 o
nl

y 
as

 
ha

lv
es

, t
hi

rd
s,

 q
ua

rte
rs

, fi
fth

s,
 s

ix
th

s,
 s

ev
en

th
s,

 e
ig

ht
hs

. 

In
 G

ra
de

 4
 le

ar
ne

rs
 d

o 
no

t c
al

cu
la

te
 u

si
ng

 d
ec

im
al

s.
 W

he
n 

do
in

g 
di

vi
si

on
 

th
ey

 s
om

et
im

es
 h

av
e 

a 
re

m
ai

nd
er

 e
.g

. 3
7 

÷ 
4 

= 
9 

re
m

ai
nd

er
 1

. S
im

ila
rly

 w
he

n 
co

nv
er

tin
g 

be
tw

ee
n 

un
its

, t
he

y 
m

ay
 g

iv
e 

th
ei

r a
ns

w
er

s 
in

 a
 c

om
bi

na
tio

n 
of

 u
ni

ts
 

e.
g.

 

•	
35

m
m

 =
 3

cm
 a

nd
 5

m
m

 o
r 3

1 2  c
m

•	
52

6c
m

 =
 5

m
 a

nd
 2

6c
m

•	
2 

50
0m

 =
 2

m
 a

nd
 5

00
cm

 

•	
41 2  k

m
 =

 4
 5

00
m
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H
IN

G
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(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

M
ul

tip
lic

at
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns

•	
M

ul
tip

lic
at

io
n 

of
 a

t l
ea

st
 w

ho
le

 2
-d

ig
it 

by
 2

-d
ig

it 
nu

m
be

rs

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 w

ith
 w

ho
le

 n
um

be
rs

 
in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

N
um

be
r r

an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

M
ul

tip
le

s 
of

 1
-d

ig
it 

nu
m

be
rs

 to
 a

t l
ea

st
 

10
0

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th

e 
co

m
m

ut
at

iv
e;

 
as

so
ci

at
iv

e;
 a

nd
 d

is
tri

bu
tiv

e 
pr

op
er

tie
s 

of
 w

ho
le

 n
um

be
rs

W
ha

t i
s 

di
ffe

re
nt

 to
 T

er
m

 1
?

•	
In

 T
er

m
 2

, l
ea

rn
er

s 
m

ul
tip

ly
 2

-d
ig

it 
by

 2
-d

ig
it 

nu
m

be
rs

.

•	
R

ou
nd

in
g 

in
cl

ud
es

 ro
un

di
ng

 o
ff 

to
 th

e 
ne

ar
es

t 1
 0

00
 a

s 
a 

w
ay

 o
f e

st
im

at
in

g 
an

sw
er

s.
 

Le
ar

ne
rs

 s
ho

ul
d 

do
 c

on
te

xt
 fr

ee
 c

al
cu

la
tio

ns
 a

nd
 s

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
an

d 
do

 c
on

te
xt

 fr
ee

 c
al

cu
la

tio
ns

 

Le
ar

ne
rs

 s
ho

ul
d 

co
nt

in
ue

 to
 ju

dg
e 

th
e 

re
as

on
ab

le
ne

ss
 o

f t
he

ir 
so

lu
tio

ns
 e

.g
. b

y 
es

tim
at

in
g 

be
fo

re
 c

al
cu

la
tin

g,
 u

si
ng

 ro
un

di
ng

 o
ff 

to
 th

e 
ne

ar
es

t 1
0 

A
s 

th
e 

nu
m

be
rs

 le
ar

ne
rs

 w
or

k 
w

ith
 g

et
 la

rg
er

, l
ea

rn
er

s 
m

ay
 b

eg
in

 to
 lo

se
 tr

ac
k 

of
 

so
m

e 
nu

m
be

rs
 w

he
n 

th
ey

 b
re

ak
 u

p 
nu

m
be

rs
 to

 d
o 

ca
lc

ul
at

io
ns

. U
si

ng
 b

ra
ck

et
s 

is
 

he
lp

fu
l t

o 
sh

ow
 g

ro
up

in
g 

of
 n

um
be

rs
 a

nd
 s

o 
he

lp
s 

le
ar

ne
rs

 k
ee

p 
tra

ck
 o

f w
ha

t t
he

y 
ar

e 
do

in
g.

 S
in

ce
 th

e 
op

er
at

io
ns

 in
 b

ra
ck

et
s 

ha
ve

 to
 b

e 
do

ne
 fi

rs
t, 

it 
re

m
ov

es
 a

ny
 

co
nf

us
io

n 
ab

ou
t t

he
 o

rd
er

 o
f o

pe
ra

tio
ns

. L
ea

rn
er

s 
th

us
 d

o 
no

t h
av

e 
to

 le
ar

n 
ru

le
s 

su
ch

 a
s 

B
O

D
M

A
S

 if
 b

ra
ck

et
s 

ar
e 

us
ed

 ro
ut

in
el

y 
to

 in
di

ca
te

 w
hi

ch
 o

pe
ra

tio
ns

 h
av

e 
to

 b
e 

do
ne

 fi
rs

t.

U
si

ng
 th

e 
di

st
rib

ut
iv

e 
pr

op
er

ty
 to

 m
ul

tip
ly

Ex
am

pl
e:

 C
al

cu
la

te
 4

7 
x 

45

47
 x

 4
5 

= 
47

 x
 (4

0 
+ 

5)
 	
  

 (b
re

ak
in

g 
up

 o
ne

 n
um

be
r)

  

   
   

   
   

 =
47

 x
 4

0 
+ 

(4
7 

x 
5)

 	
  
 (u

si
ng

 th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

)

   
   

   
   

 =
1 

88
0 

+ 
23

5

   
   

   
   

 =
2 

11
5

O
r

47
 x

 4
5 

= 
47

 x
 (5

0 
– 

5)
 	
  

 (r
ou

nd
in

g 
up

 a
nd

 c
om

pe
ns

at
in

g)

   
   

   
   

 =
47

 x
 5

0 
– 

(4
7 

x 
5)

 	
  
 (u

si
ng

 th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

)

   
   

   
   

 =
2 

35
0 

– 
23

5

   
   

   
   

 =
2 

11
5

C
he

ck
in

g 
th

e 
re

as
on

ab
le

ne
ss

 b
y 

ro
un

di
ng

 o
ff

Ex
am

pl
e:

47
x4

5≈
47

x5
0≈

2 
35

0 
(b

y 
ap

pr
ox

im
at

in
g 

th
e 

m
ul

tip
lic

an
d)

.

47
x4

5≈
50

x4
5≈

2 
25

0 
(b

y 
ap

pr
ox

im
at

in
g 

th
e 

m
ul

tip
lie

r)
.
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TERM



 2

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

M
ul

tip
lic

at
io

n

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

w
ho

le
 n

um
be

rs
, i

nc
lu

di
ng

 fi
na

nc
ia

l 
co

nt
ex

ts

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng
 

--
co

m
pa

rin
g 

tw
o 

or
 m

or
e 

qu
an

tit
ie

s 
of

 
th

e 
sa

m
e 

ki
nd

 (r
at

io
)

--
co

m
pa

rin
g 

tw
o 

qu
an

tit
ie

s 
of

 d
iff

er
en

t 
ki

nd
s 

(r
at

e)

B
re

ak
in

g 
do

w
n 

nu
m

be
rs

 in
to

 fa
ct

or
s 

to
 m

ul
tip

ly

Ex
am

pl
es

:

C
al

cu
la

te
 

a)
 4

7 
x 

12
 =

 4
7 

x 
2 

x 
6	

b)
 5

3 
x 

45
 =

 5
3 

x 
9 

x 
5

	
= 

47
 x

 2
 x

 2
 x

 3
		


= 

53
 x

 3
 x

 3
 x

 5

	
= 

94
 x

 2
 x

 3
		


= 

15
9 

x 
3 

x 
5

	
= 

18
8 

x 
3		


= 

47
7 

x 
5

	
= 

(1
00

 +
 8

0 
+ 

8)
 x

 3
		


= 

(4
00

 +
 7

0 
+ 

7)
 x

 5

	
= 

30
0 

+ 
24

0 
+ 

24
	

 	
= 

2 
00

0 
+ 

35
0 

+ 
35

	
= 

56
4		


= 

2 
38

5

K
in

ds
 o

f p
ro

bl
em

s
Tr

ea
tin

g 
gr

ou
ps

 a
s 

un
its

, r
at

e 
(s

ee
 th

e 
de

sc
rip

tio
n 

of
 p

ro
bl

em
 ty

pe
s 

at
 th

e 
en

d 
of

 
th

e 
G

ra
de

 4
 n

ot
es

)

6 
ho

ur
s 
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ONTENT





 

AREA



TO
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C

S
C
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C
EP
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 S
K
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C

LARI


F
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ATION
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OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

SH
A

PE
 AND




 
SP

A
C

E
3.

2
Pr

op
er

tie
s 

of
 

3-
D

 o
bj

ec
ts

O
bj

ec
ts

 le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 a

nd
 

na
m

e

•	
re

ct
an

gu
la

r p
ris

m
s

•	
sp

he
re

s

•	
cy

lin
de

rs

•	
co

ne
s

•	
sq

ua
re

-b
as

ed
 p

yr
am

id
s

ch
ar

ac
te

ris
tic

s 
w

hi
ch

 le
ar

ne
rs

 u
se

 
to

 d
is

tin
gu

is
h,

 d
es

cr
ib

e,
 s

or
t a

nd
 

co
m

pa
re

 o
bj

ec
ts

•	
sh

ap
es

 o
f f

ac
es

•	
fla

t a
nd

 c
ur

ve
d 

su
rfa

ce
s

Fu
rt

he
r a

ct
iv

iti
es

 to
 fo

cu
s 

le
ar

ne
rs

 
on

 c
ha

ra
ct

er
is

tic
s 

of
 o

bj
ec

ts

C
re

at
e 

3-
D

 m
od

el
s 

us
in

g 
cu

t-o
ut

 
po

ly
go

ns

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

Le
ar

ne
rs

 fo
cu

s 
on

 th
e 

sa
m

e 
3-

D
 g

eo
m

et
ric

al
 o

bj
ec

ts
, b

ut
 in

 G
ra

de
 3

 th
ey

 s
po

ke
 o

f 

•	
bo

xe
s,

 a
nd

 in
 G

ra
de

 4
 th

ey
 c

al
l t

he
se

 re
ct

an
gu

la
r p

ris
m

s 

•	
ba

ll 
sh

ap
es

 a
nd

 in
 G

ra
de

 4
 th

ey
 c

al
l t

he
se

 s
ph

er
es

O
bj

ec
ts

 a
nd

 th
ei

r d
is

tin
gu

is
hi

ng
 c

ha
ra

ct
er

is
tic

s

Th
er

e 
ar

e 
tw

o 
w

ay
s 

in
 w

hi
ch

 le
ar

ne
rs

 d
is

tin
gu

is
h 

3-
D

 o
bj

ec
ts

 in
 G

ra
de

 4
. 

1.
	C

he
ck

 w
he

th
er

 th
ey

 h
av

e 
fla

t o
r c

ur
ve

d 
su

rfa
ce

s.
 T

hr
ee

 d
im

en
si

on
al

 o
bj

ec
ts

 c
an

 
be

 g
ro

up
ed

 a
s 

fo
llo

w
s:

•	
O
bj
ec
ts
 w
ith
 a
 c
ur
ve
d 
su
rfa
ce
 o
nl
y:

Ex
am

pl
e:

 a
 s

ph
er

e

•	
O
bj
ec
ts
 w
ith
 fl
at
 a
nd
 c
ur
ve
d 
su
rfa
ce
s 

 

C
on

es
			




   
   

 C
yl

in
de

rs

•	
O
bj
ec
ts
 w
ith
 o
nl
y 
fla
t s
ur
fa
ce
s.

 In
 G

ra
de

 4
 le

ar
ne

rs
 o

nl
y 

id
en

tif
y 

an
d 

na
m

e 
th

em
. 

Ex
am

pl
es

 

re
ct

an
gu

la
r p

ris
m

s.
			




py
ra

m
id

s:
 s

qu
ar

e-
 b

as
e 

py
ra

m
id

 	

2.
	W

he
n 

lo
ok

in
g 

at
 th

e 
gr

ou
p 

of
 o

bj
ec

ts
 w

ith
 fl

at
 s

ur
fa

ce
s,

 le
ar

ne
rs

 s
ho

ul
d 

kn
ow

 
th

at
 th

e 
fla

t s
ur

fa
ce

s 
of

 a
 3

-D
 o

bj
ec

t a
re

 c
al

le
d 

fa
ce

s.
 T

he
y 

de
sc

rib
e 

th
es

e 
ob

je
ct

s 
ac

co
rd

in
g 

to
 th

e 
ki

nd
s 

of
 2

-D
 s

ha
pe

s 
th

at
 m

ak
e 

up
 th

e 
fla

t s
ur

fa
ce

s 
e.

g.
 

th
e 

fa
ce

s 
of

 a
 re

ct
an

gu
la

r p
ris

m
 c

an
 a

ll 
be

 re
ct

an
gl

es
 o

r s
om

e 
ca

n 
be

 s
qu

ar
es

. 
S

qu
ar

e-
ba

se
d 

py
ra

m
id

s 
ha

ve
 o

ne
 s

qu
ar

e 
fa

ce
 a

nd
 th

e 
ot

he
r f

ac
es

 a
re

 tr
ia

ng
le

s.

5 
ho

ur
s 
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C
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F
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C

H
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G
 G
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DURATION








 

(in
 h

ou
rs

)

SH
A

PE
 AND




 
SP

A
C

E
3.

2
Pr

op
er

tie
s 

of
 

3-
D

 o
bj

ec
ts

M
ak

in
g 

m
od

el
s 

of
 3

-D
 o

bj
ec

ts
M

ak
in

g 
3-

D
 o

bj
ec

ts
 b

y 
pu

tti
ng

 to
ge

th
er

 c
ut

-o
ut

 p
ol

yg
on

s,
 h

el
ps

 to
 fo

cu
s 

at
te

nt
io

n 
on

 th
e 

sh
ap

es
 o

f t
he

 fa
ce

s 
of

 th
e 

3-
D

 o
bj

ec
ts

.

In
te

rp
re

tin
g 

dr
aw

in
gs

 o
f 3

-D
 o

bj
ec

ts
 a

nd
 w

rit
te

n 
ex

er
ci

se
s

Le
ar

ne
rs

 n
ee

d 
to

 w
or

k 
w

ith
 re

al
 o

bj
ec

ts
. H

ow
ev

er
, t

he
y 

al
so

 n
ee

d 
to

 d
o 

w
rit

te
n 

ex
er

ci
se

s 
on

 3
-D

 o
bj

ec
ts

. I
nt

er
pr

et
in

g 
pi

ct
ur

es
 o

f 3
-D

 o
bj

ec
ts

 is
 m

or
e 

di
ffi

cu
lt 

th
an

 
w

or
ki

ng
 w

ith
 th

e 
re

al
 o

bj
ec

ts
. L

ea
rn

er
s 

sh
ou

ld
 p

ra
ct

is
e 

in
te

rp
re

tin
g 

dr
aw

in
gs

 o
f 

3-
D

 o
bj

ec
ts

. T
he

y 
sh

ou
ld

 id
en

tif
y 

an
d 

na
m

e 
3-

D
 o

bj
ec

ts
 in

 d
ra

w
in

gs
; c

om
pa

re
 3

-D
 

ob
je

ct
s 

fro
m

 d
ra

w
in

gs
; i

de
nt

ify
 e

ve
ry

da
y 

ob
je

ct
s 

th
at

 lo
ok

 li
ke

 g
eo

m
et

ric
 o

bj
ec

ts
 

e.
g.

 a
 m

ilk
 c

ar
to

n 
lo

ok
s 

lik
e 

a 
re

ct
an

gu
la

r p
ris

m
; d

es
cr

ib
e 

th
e 

su
rfa

ce
s 

of
 o

bj
ec

ts
 

w
he

n 
sh

ow
n 

dr
aw

in
gs

 o
f 3

-D
 o

bj
ec

ts
; m

at
ch

 th
e 

2-
D

 s
ha

pe
s 

th
at

 h
av

e 
th

e 
sa

m
e 

sh
ap

e 
as

 th
e 

fa
ce

 o
f 3

-D
 o

bj
ec

ts
. 

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

rs
 s

ho
ul

d 
ha

ve
 b

ee
n 

as
se

ss
ed

 o
n:

 

•	
le

ng
th

•	
m

ul
tip

ly
in

g 
2-

di
gi

t n
um

be
rs

 b
y 

2-
di

gi
t n

um
be

rs

•	
3-

D
 o

bj
ec

ts
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F
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C

H
IN

G
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UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 g
eo

m
et

ric
 

pa
tte

rn
s 

lo
ok

in
g 

fo
r r

el
at

io
ns

hi
ps

 o
r 

ru
le

s 
of

 p
at

te
rn

s

--
re

pr
es

en
te

d 
in

 p
hy

si
ca

l o
r 

di
ag

ra
m

 
fo

rm

--
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 
di

ffe
re

nc
e 

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r 

ru
le

s 
in

 le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s

•	
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t 
va

lu
es

 a
nd

 ru
le

s 
fo

r t
he

 p
at

te
rn

s 
an

d 
re

la
tio

ns
hi

ps
 u

si
ng

 fl
ow

 d
ia

gr
am

s

Eq
ui

va
le

nt
 fo

rm
s

•	
D

et
er

m
in

e 
eq

ui
va

le
nc

e 
of

 d
iff

er
en

t 
de

sc
rip

tio
ns

 o
f t

he
 s

am
e 

re
la

tio
ns

hi
p 

or
 ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
by

 a
 n

um
be

r s
en

te
nc

e

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

In
 G

ra
de

 3
 le

ar
ne

rs
 c

op
y,

 e
xt

en
d 

an
d 

de
sc

rib
e 

pa
tte

rn
s 

m
ad

e 
w

ith
 n

um
be

rs
, 

ob
je

ct
s 

or
 d

ra
w

in
gs

 T
he

 d
es

cr
ip

tio
ns

 a
re

 o
nl

y 
ve

rb
al

. T
he

y 
al

so
 c

re
at

et
he

ir 
ow

n 
pa

tte
rn

s.
 

Th
e 

ki
nd

s 
of

 p
at

te
rn

s 
be

co
m

e 
m

or
e 

co
m

pl
ex

 in
 G

ra
de

 4
.

In
 G

ra
de

 4
 le

ar
ne

rs
 a

re
 in

tro
du

ce
d 

to
 a

 n
ew

 w
ay

 to
 re

pr
es

en
t p

at
te

rn
s:

 th
e 

in
pu

t-
ou

tp
ut

 fl
ow

 d
ia

gr
am

 (s
om

e 
le

ar
ne

rs
 m

ay
 h

av
e 

us
ed

 th
is

 in
 F

ou
nd

at
io

n 
P

ha
se

, b
ut

 
it 

is
 n

ot
 a

 s
pe

ci
fic

at
io

n)
. 

Le
ar

ne
rs

 s
ho

w
 th

e 
sa

m
e 

pa
tte

rn
s 

in
 d

iff
er

en
t w

ay
s:

 in
 a

 d
ia

gr
am

, a
s 

a 
ve

rb
al

 
de

sc
rip

tio
n,

 a
s 

a 
flo

w
 d

ia
gr

am
 a

nd
 in

 a
 n

um
be

r s
en

te
nc

e.
 S

om
et

im
es

 le
ar

ne
rs

 a
re

 
ab

le
 to

 s
ee

 d
iff

er
en

t a
sp

ec
ts

 o
f a

 p
at

te
rn

 w
he

n 
th

ey
 c

ha
ng

e 
th

e 
fo

rm
 in

 w
hi

ch
 th

e 
pa

tte
rn

 is
 p

re
se

nt
ed

. 

Le
ar

ne
rs

 w
or

k 
w

ith
 p

at
te

rn
s 

th
at

 a
re

 m
ad

e 
fro

m
 2

-D
 s

ha
pe

s 
an

d 
3-

D
 o

bj
ec

ts
 o

r 
fro

m
 d

ra
w

in
gs

/d
ia

gr
am

s 
of

 th
es

e 
sh

ap
es

 a
nd

 o
bj

ec
ts

. I
n 

P
at

te
rn

s,
 F

un
ct

io
ns

 
an

d 
A

lg
eb

ra
 w

e 
ch

oo
se

 g
eo

m
et

ric
 p

at
te

rn
s 

th
at

 c
an

 b
e 

re
-d

es
cr

ib
ed

 u
si

ng
 a

 
nu

m
be

r p
at

te
rn

 (t
hi

s 
do

es
 n

ot
 m

ea
n 

th
at

 it
 c

an
’t 

be
 d

es
cr

ib
ed

 in
 w

or
ds

, i
n 

fa
ct

 th
e 

de
sc

rip
tio

n 
in

 w
or

ds
 is

 u
su

al
ly

 th
e 

st
ar

tin
g 

po
in

t).
 In

 S
ha

pe
 a

nd
 S

pa
ce

 le
ar

ne
rs

 
al

so
 w

or
k 

w
ith

 v
is

ua
l p

at
te

rn
s 

th
at

 a
re

 g
eo

m
et

ric
. H

ow
ev

er
, i

n 
S

ha
pe

 a
nd

 S
pa

ce
 

th
ey

 a
re

 o
nl

y 
re

qu
ire

d 
to

 d
es

cr
ib

e 
th

e 
pa

tte
rn

s 
us

in
g 

th
e 

la
ng

ua
ge

 o
f g

eo
m

et
ry

 
an

d 
to

 c
op

y 
th

e 
pa

tte
rn

s.
 W

hi
le

 m
an

y 
of

 th
es

e 
pa

tte
rn

s 
ca

n 
be

 d
es

cr
ib

ed
 u

si
ng

 
al

ge
br

ai
c 

ex
pr

es
si

on
s,

 th
is

 is
 b

ey
on

d 
th

e 
sc

op
e 

of
 In

te
rm

ed
ia

te
 P

ha
se

 le
ar

ne
rs

.

W
ha

t k
in

ds
 o

f g
eo

m
et

ric
 p

at
te

rn
s 

sh
ou

ld
 le

ar
ne

rs
 w

or
k 

w
ith

?

•	
S

im
pl

e 
re

pe
at

in
g 

pa
tte

rn
s 

– 
bu

t t
hi

s 
is

 re
al

ly
 m

or
e 

of
 a

 fo
cu

s 
in

 th
e 

Fo
un

da
tio

n 
P

ha
se

Ex
am

pl
e:

 C
om

pl
et

e 
th

e 
pa

tte
rn

 

•	
P

at
te

rn
s 

in
 w

hi
ch

 th
e 

sh
ap

es
 g

ro
w

 o
r d

ec
re

as
e 

in
 d

iff
er

en
t w

ay
s.

 W
e 

ca
n 

de
sc

rib
e 

th
es

e 
pa

tte
rn

s 
by

 th
e 

w
ay

 th
ey

 lo
ok

. 

--
pa

tte
rn

s 
in

 w
hi

ch
 th

e 
sh

ap
e 

ke
ep

s 
its

 fo
rm

, b
ut

 g
et

s 
la

rg
er

 (o
r s

m
al

le
r)

 in
 e

ac
h 

st
ag

e.

	
  

4 
ho

ur
s 
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4 

TERM



 2

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

--
pa

tte
rn

s 
in

 w
hi

ch
 a

 s
ha

pe
 o

r p
ar

t o
f a

 s
ha

pe
 is

 a
dd

ed
 a

t e
ac

h 
st

ag
e 

	
  

In
 e

ac
h 

of
 th

e 
ex

am
pl

es
 a

bo
ve

 th
e 

pa
tte

rn
s 

ar
e 

m
ad

e 
by

 a
dd

in
g 

on
 th

e 
sa

m
e 

nu
m

be
r o

f m
at

ch
es

 in
 e

ac
h 

su
cc

es
si

ve
 s

ha
pe

. I
n 

th
e 

to
p 

pa
tte

rn
 3

 m
at

ch
es

 a
re

 
ad

de
d 

ea
ch

 ti
m

e.
 In

 th
e 

se
co

nd
 p

at
te

rn
 tw

o 
m

at
ch

es
 a

re
 a

dd
ed

 e
ac

h 
tim

e.
 B

ot
h 

pa
tte

rn
s 

sh
ow

 n
um

be
r p

at
te

rn
s 

w
ith

 a
 c

on
st

an
t d

iff
er

en
ce

. 
M

os
t g

eo
m

et
ric

 p
at

te
rn

s 
le

ar
ne

rs
 s

ee
 in

 G
ra

de
 4

, w
ill

 b
e 

pa
tte

rn
s 

w
ith

 a
 c

on
st

an
t 

di
ffe

re
nc

e.
 T

he
y 

ar
e 

m
or

e 
lik

el
y 

to
 g

et
 p

at
te

rn
s 

w
ith

 a
 c

on
st

an
t r

at
io

 w
he

n 
w

or
ki

ng
 

on
ly

 w
ith

 n
um

be
r s

eq
ue

nc
es

.

•	
P

at
te

rn
s 

w
ith

 n
ei

th
er

 a
 c

on
st

an
t d

iff
er

en
ce

 n
or

 a
 c

on
st

an
t r

at
io

...

Ex
am

pl
e

W
ha

t s
ho

ul
d 

le
ar

ne
rs

 d
o?

 

•	
C

op
y 

an
d 

ex
te

nd
 th

e 
pa

tte
rn

. T
hi

s 
he

lp
s 

th
em

 to
 u

nd
er

st
an

d 
ho

w
 th

e 
pa

tte
rn

 is
 

fo
rm

ed
.

•	
D

es
cr

ib
e 

th
e 

pa
tte

rn
 in

 w
or

ds
 

--
D

iff
er

en
t l

ea
rn

er
s 

w
ill

 d
es

cr
ib

e 
di

ffe
re

nt
 a

sp
ec

ts
 o

f t
he

 p
at

te
rn

 

--
Yo

u 
w

an
t l

ea
rn

er
s 

to
 d

es
cr

ib
e 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

sh
ap

es
 in

 th
e 

se
qu

en
ce

 
or

 r
ul

es
 in

 th
ei

r 
in

 o
w

n 
w

or
ds

. T
o 

do
 th

is
, l

ea
rn

er
s 

ne
ed

 to
 d

is
cu

ss
 h

ow
 th

ey
 

m
ad

e 
th

e 
pa

tte
rn

 o
r t

o 
an

sw
er

 th
e 

qu
es

tio
n 

“H
ow

 d
o 

I g
et

 fr
om

 o
ne

 s
ta

ge
 in

 th
e 

pa
tte

rn
 to

 th
e 

ne
xt

?”

Le
ar

ne
rs

 n
ee

d 
to

 h
av

e 
op

po
rtu

ni
tie

s 
to

 s
ee

 th
at

 s
om

et
im

es
 c

ha
ng

in
g 

th
e 

fo
rm

 o
f 

re
pr

es
en

ta
tio

n 
(g

eo
m

et
ric

 to
 v

er
ba

l o
r t

o 
a 

flo
w

 d
ia

gr
am

 o
r t

o 
a 

ta
bl

e 
) c

an
 h

el
p 

th
em

 to
 u

nd
er

st
an

d 
th

e 
pa

tte
rn

 in
 d

iff
er

en
t w

ay
s.

 L
ea

rn
er

s 
sh

ou
ld

 “t
ra

ns
la

te
” t

he
se

 
ge

om
et

ric
 s

eq
ue

nc
es

 in
to

 o
th

er
 fo

rm
s 

of
 e

xp
re

ss
io

n 
or

 re
pr

es
en

ta
tio

n,
 n

am
el

y

•	
ve

rb
al

ly
 d

es
cr

ib
e 

th
e 

pa
tte

rn

•	
nu

m
be

r s
eq

ue
nc

es
 w

hi
ch

 c
an

 a
ls

o 
be

 re
co

rd
ed

 in
 a

 ta
bl

e 
fo

rm
.
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G
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4 

TERM



 2

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

Ex
am

pl
e:

 
E

xt
en

di
ng

 th
e 

pa
tte

rn
: 

	
   D
es

cr
ib

in
g 

th
e 

pa
tte

rn
 in

 o
w

n 
w

or
ds

“It
 is

 a
 p

at
te

rn
 o

f t
ria

ng
le

s”

“ E
ac

h 
tri

an
gl

e 
is

 b
ig

ge
r t

ha
n 

th
e 

on
e 

be
fo

re
”

D
es

cr
ib

in
g 

ho
w

 th
ey

 m
ad

e 
th

e 
pa

tte
rn

 o
r a

ns
w

er
in

g 
th

e 
qu

es
tio

n 
“h

ow
 to

 I 
ge

t 
fro

m
 o

ne
 s

ta
ge

 to
 th

e 
ne

xt
?”

“I 
ad
de
d 
on
e 
m
or
e 
m
at
ch
st
ic
k 
to
 e
ac
h 
si
de
 o
f e
ac
h 
tri
an
gl
e”

 “E
ac
h 
tri
an
gl
e 
ha
s 
on
e 
m
or
e 
m
at
ch
st
ic
k 
in
 e
ac
h 
si
de
 th
an
 th
e 
tri
an
gl
e 
on
 it
s 
le
ft”

R
ec

or
di

ng
 th

e 
nu

m
be

r p
at

te
rn

 in
 a

 ta
bl

e.
 

W
he

n 
le

ar
ne

rs
 fi

ll 
in

 th
e 

ta
bl

e 
lik

e 
th

e 
on

e 
sh

ow
n 

be
lo

w
, t

he
y 

w
ill

 s
ee

 th
at

 th
e 

nu
m

be
r o

f m
at

ch
st

ic
ks

 u
se

d 
fo

r e
ac

h 
tri

an
gl

e 
is

 3
 ti

m
es

 th
e 

po
si

tio
n 

of
 th

e 
tri

an
gl

e 
in

 th
e 

se
qu

en
ce

. T
he

y 
w

ill
 s

ee
 th

at
 th

e 
ru

le
 is

 tr
ia

ng
le

 n
um

be
r t

im
es

 3
. L

ea
rn

er
s 

ca
n 

th
en

 b
e 

as
ke

d 
to

 p
re

di
ct

 h
ow

 m
an

y 
m

at
ch

es
 th

ey
 w

ill
 u

se
 fo

r t
ria

ng
le

s 
th

ey
 

ha
ve

 n
ot

 b
ui

lt,
 e

.g
. 1

0t
h,

 1
00

th
 e

tc
.

Tr
ia

ng
le

 n
um

be
r

1
2

3
4

5
5

10

N
um

be
r o

f m
at

ch
st

ic
ks

3
6

9

SH
A

PE
 AND




 
SP

A
C

E
3.

3
Sy

m
m

et
ry

R
ec

og
ni

ze
, d

ra
w

 a
nd

 d
es

cr
ib

e 
lin

e 
of

 

sy
m

m
et

ry
 in

 2
-D

 s
ha

pe
s

Th
is

 s
ho

ul
d 

in
cl

ud
e 

sh
ap

es
 in

 w
hi

ch
 th

er
e 

ar
e 

m
or

e 
th

an
 o

ne
 li

ne
 o

f s
ym

m
et

ry
.

D
ra

w
in

gs
 o

f 2
-D

 s
ha

pe
s 

sh
ou

ld
 in

cl
ud

e 
th

os
e 

w
he

re
 th

e 
lin

e 
of

 s
ym

m
et

ry
 is

 n
ot

 
ne

ce
ss

ar
ily

 v
er

tic
al

. 

2 
ho

ur
s 
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4 

TERM



 2

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

A
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tin

g

A
dd

iti
on

 a
nd

 s
ub

tra
ct

io
n 

of
 w

ho
le

 
nu

m
be

rs
 o

f a
t l

ea
st

 4
 d

ig
its

.

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 w

ith
 w

ho
le

 n
um

be
rs

 
in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

a 
nu

m
be

r l
in

e

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns
 

N
um

be
r r

an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

M
ul

tip
le

s 
of

 1
-d

ig
it 

nu
m

be
rs

 to
 a

t l
ea

st
 

10
0

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th

e 
co

m
m

ut
at

iv
e 

an
d 

as
so

ci
at

iv
e 

pr
op

er
tie

s 
w

ith
 w

ho
le

 
nu

m
be

rs

So
lv

in
g 

pr
ob

le
m

s

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
w

ho
le

 n
um

be
rs

, i
nc

lu
di

ng
 fi

na
nc

ia
l 

co
nt

ex
ts

Th
is

 is
 th

e 
se

co
nd

 ti
m

e 
th

at
 le

ar
ne

rs
 w

or
k 

w
ith

 a
dd

iti
on

 a
nd

 s
ub

tra
ct

io
n 

w
ith

 u
p 

to
 

4-
di

gi
t n

um
be

rs
 in

 T
er

m
 2

. L
ea

rn
er

s 
re

vi
se

 a
nd

 c
on

so
lid

at
e 

w
ha

t t
he

y 
ha

ve
 d

on
e 

ea
rli

er
 in

 th
e 

te
rm

. S
ee

 p
re

vi
ou

s 
no

te
s.

4 
ho

ur
s 
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G
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TERM



 2

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

D
iv

is
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns

•	
D

iv
is

io
n 

of
 a

t l
ea

st
 w

ho
le

 3
-d

ig
it 

by
 

1-
di

gi
t n

um
be

rs
.

C
al

cu
la

tio
n 

te
ch

ni
qu

es

•	
U

se
 a

 ra
ng

e 
of

 te
ch

ni
qu

es
 to

 p
er

fo
rm

 
an

d 
ch

ec
k 

w
rit

te
n 

an
d 

m
en

ta
l 

ca
lc

ul
at

io
ns

 o
f w

ho
le

 n
um

be
rs

 
in

cl
ud

in
g

--
es

tim
at

io
n

--
bu

ild
in

g 
up

 
an

d 
br

ea
ki

ng
 

do
w

n 
nu

m
be

rs

--
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

--
do

ub
lin

g 
an

d 
ha

lv
in

g

--
us

in
g 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 a

s 
in

ve
rs

e 
op

er
at

io
ns

N
um

be
r r

an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

•	
M

ul
tip

le
s 

of
 1

-d
ig

it 
nu

m
be

rs
 to

 a
t 

le
as

t 1
00

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

•	
R

ec
og

ni
ze

 a
nd

 u
se

 th
e 

co
m

m
ut

at
iv

e;
 

as
so

ci
at

iv
e;

 a
nd

 d
is

tri
bu

tiv
e 

pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

w
ho

le
 n

um
be

rs

--
fin

an
ci

al
 c

on
te

xt
s

--
m

ea
su

re
m

en
t c

on
te

xt
s

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng

--
gr

ou
pi

ng
 

an
d 

eq
ua

l 
sh

ar
in

g 
w

ith
 

re
m

ai
nd

er
s

W
ha

t i
s 

di
ffe

re
nt

 to
 T

er
m

 1
?

In
 T

er
m

 1
, l

ea
rn

er
s 

re
vi

se
 a

nd
 c

on
so

lid
at

e 
w

or
k 

do
ne

 in
 G

ra
de

 3
.i.

e.
 le

ar
ne

rs
 

di
vi

de
 a

t l
ea

st
 w

ho
le

 2
-d

ig
it 

by
 1

-d
ig

it 
nu

m
be

rs
.

In
 te

rm
 2

, l
ea

rn
er

s 
di

vi
de

 3
-d

ig
it 

nu
m

be
rs

 b
y 

1-
di

gi
t n

um
be

rs

Le
ar

ne
rs

 s
ho

ul
d 

so
lv

e 
pr

ob
le

m
s 

in
 c

on
te

xt
s 

an
d 

do
 c

on
te

xt
 fr

ee
 c

al
cu

la
tio

ns

Th
e 

fo
llo

w
in

g 
pr

ob
le

m
 ty

pe
s 

re
m

ai
n 

im
po

rta
nt

:

•	
sh

ar
in

g,
 g

ro
up

in
g,

 ra
te

 

S
ee

 th
e 

de
sc

rip
tio

n 
of

 p
ro

bl
em

 ty
pe

s 
at

 th
e 

en
d 

of
 th

eG
ra

de
 n

ot
es

Le
ar

ne
rs

 c
on

tin
ue

 

•	
to
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g 
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at
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he

y 
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.
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ll 
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de
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ea
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er
s 

ar
e 
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t e
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ge
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t t
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 d
ig

its
 

se
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ra
te
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ut
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th
er
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 c

on
si

de
r t

he
 n

um
be

r a
s 

a 
w

ho
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 a
nd
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 k

ee
p 

in
 m

in
d 

th
e 
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lu

e 
of

 th
e 

pa
rts

 o
f t

he
 n

um
be

r. 
In

 th
e 

pa
st

 G
ra

de
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 le
ar

ne
rs

 w
er

e 
ta

ug
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 to
 w

rit
e 

ou
t t

he
 w

ho
le

 ti
m

es
 ta
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e,

 w
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 th
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 w

er
e 
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co

ur
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 to
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k 
ou

t b
y 

re
pe

at
ed
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di
tio

n.
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t o
th

er
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m
es
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e 
pa

st
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G
ra

de
 4

 le
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ne
rs

 w
er

e 
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ag
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 d
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e 
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 d
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ng
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pe
at

ed
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ub
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io
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of
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e 

di
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de
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ne
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th
e 
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e 
re

pe
at

ed
 s

ub
tra

ct
io

n 
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 th
e 

di
vi

so
r w
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n 

di
vi

di
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it 
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-d
ig

it 
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m
be
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he
n 
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rs
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s 

pr
ef
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r l
ea
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w
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k 
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e 
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m
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be
re
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m
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io
n 
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 m
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le
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an
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e 
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 c
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r b
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 le
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 d
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ne
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 c
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 “c
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t t
he

y 
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ow
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ut

 m
ul

tip
ly
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er
al
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 m

ul
tip

ly
in

g 
by

 1
0 

an
d 

m
ul

tip
le

s 
of

 1
0.

M
ul

tip
ly

 b
y 

5 
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al
ve

 th
e 

m
ul

tip
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in
g 

by
 1

0 
va

lu
e)

.

M
ul

tip
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 b
y 
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 d

ou
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S
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1

W
ho

le
 

nu
m

be
rs

D
iv

is
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n
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co

m
pa

rin
g 

tw
o 

or
 m

or
e 
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an

tit
ie

s 
of

 
th

e 
sa

m
e 

ki
nd

 (r
at

io
)
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co

m
pa

rin
g 

tw
o 
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an

tit
ie

s 
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 d
iff

er
en

t 
ki

nd
s 

(r
at

e)

Fi
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ng
 in

 o
th

er
 m

ul
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le
s 
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 th

ey
 n

ee
d 

to
 u

se
 th

em
.

C
LUE

 
B

OARD





10
 x

 8
 =

 8
0

20
 x

 8
 =

 1
60

30
 x

 8
 =

 2
40

40
 x

 8
 =

 3
20

5 
x 

8 
= 

40

6 
x 

8 
= 

48

 3
 x

 8
 =

 2
4

Le
ar

ne
rs

 m
ul

tip
ly

 a
nd

 th
en

 s
ub

tra
ct

 to
 c

al
cu

la
te

.

M
ul

tip
ly

	S
u

bt
ra

ct

40
 x

 8
 =

 3
20

   
   

 	
37

5 
– 

32
0 

= 
55

6 
x 

8 
= 

48
   

   
   

	
55

 –
 4

8 
= 

7

37
5 

÷ 
8 

= 
40

 +
 6

 +
 re

m
ai

nd
er

 7
 =

 4
6 

re
m

ai
nd

er
 7

Le
ar

ne
rs

 s
ho

ul
d 

ch
ec

k 
th

ei
r c

al
cu

la
tio

ns
 b

y 
m

ul
tip

ly
in
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46
 x

 8
 =

 3
68

, a
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 3
68

 +
 7

 =
 3
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.

E
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m
pl

e 
of

 c
he

ck
in

g 
re
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le

ne
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y 

ro
un

di
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W
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 d
iv

is
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n 
it 

m
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 m
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e 

se
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e 
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r l
ea

rn
er
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d 
of

f t
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 d
iv

id
en
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m
ul

tip
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 o
f t

he
 d

iv
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 e

.g
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 =
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÷ 
8 

= 
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he
 a
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w
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sh
ou

ld
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 a
nd
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 b
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 b
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t (

H
al
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6 
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l c
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0
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le
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•	
N
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g 

an
d 
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e 
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 c
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 b
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0 
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d 
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or

de
r, 

co
m
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 re
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it 
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m
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n 
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m

be
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co
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e 
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e 
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e 
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 d
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ig
it 
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m
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d 
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f t
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C
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n 

te
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es

U
se
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es

 to
 p
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an
d 

ch
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k 
w
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n 
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m
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at
io
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g

•	
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n
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 b
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w
n 
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m
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Th
e 

m
en

ta
l M

at
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m
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ic
s 

pr
og
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m

m
e 

sh
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 b

e 
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ve
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d 
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s 
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ou
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 n
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y 
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 d

o 
ra
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 c
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h 
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A
s 

le
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ne
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g 
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e 

m
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e 
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e 
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 th

e 
m

en
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he
m

at
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s 
pr

og
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m
m

e:
 c

on
ce

pt
s 
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d 

sk
ill

s 
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e 
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pe
d 

th
ro

ug
h 

th
e 

m
ai

n 
le
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 th
en
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ac
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ed
, s

om
et

im
es

 w
ith

 s
m

al
le

r n
um

be
r r

an
ge

s 
in

 th
e 

m
en

ta
l M

at
he

m
at

ic
s 

pr
og

ra
m

m
e.

 

S
ee

 fu
rth

er
 n

ot
es
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 T

er
m
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er
m
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 m

in
ut

es
 

ev
er
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da
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t l
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4.

3 

C
ap

ac
ity

/
vo

lu
m

e

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 
by •	

es
tim

at
in

g

•	
m

ea
su

rin
g

•	
re

co
rd

in
g 

•	
co

m
pa

rin
g 

an
d 

or
de

rin
g

M
ea

su
rin

g 
in

st
ru

m
en

ts

m
ea

su
rin

g 
sp

oo
n,

 m
ea

su
rin

g 
cu

ps
, 

m
ea

su
rin

g 
ju

gs
 

U
ni

ts

m
ill

ili
tre

 (m
l) 

, l
itr

es
 (l

)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 c
ap

ac
ity

/v
ol

um
e 

in
cl

ud
e:

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
us

in
g 

ca
pa

ci
ty

 

•	
C

on
ve

rt 
be

tw
ee

n 
lit

re
s 

an
d 

m
ill

ili
tre

s,
 

lim
ite

d 
to

 e
xa

m
pl

es
 o

f w
ho

le
 n

um
be

rs
 

an
d 

fra
ct

io
ns

 

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
? 

In
 G

ra
de

 3
 le

ar
ne

rs
 w

or
k 

w
ith

 n
on

-s
ta

nd
ar

d 
or

 in
fo

rm
al

 u
ni

ts
 w

he
n 

m
ea

su
rin

g 
ca

pa
ci

ty
. T

he
y 

al
so

 w
or

k 
w

ith
 li

tre
s 

an
d 

m
ill

ili
tre

s.
 T

he
y 

do
 n

ot
 le

ar
n 

th
at

 th
er

e 
ar

e 
1 

00
0 

m
ill

ili
tre

s 
in

 1
 li

tre
. T

he
y 

do
 n

ot
 d

o 
co

nv
er

si
on

s 
be

tw
ee

n 
un

its
. T

he
y 

w
or

k 
w

ith
 m

ea
su

rin
g 

cu
ps

 a
nd

 m
ea

su
rin

g 
sp

oo
ns

. T
he

y 
be

gi
n 

to
 w

or
k 

w
ith

 m
ea

su
rin

g 
ju
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, b

ut
 o

nl
y 

re
ad

 o
ff 

m
ea

su
re

m
en

ts
 w

he
re

 th
e 

ca
lib

ra
tio

n 
lin

e 
is

 n
um

be
re

d.
 

G
ra

de
 4

 le
ar

ne
rs

 w
or

k 
w

ith
 n

ew
 m

ea
su

rin
g 

in
st

ru
m

en
ts

, a
nd

 c
on

ve
rt 

be
tw

ee
n 

un
its

. G
ra

de
 4

 le
ar

ne
rs

 n
ee

d 
to

 

•	
co

ns
ol

id
at

e 
th

ei
r s

en
se

 o
f h

ow
 m

uc
h 

1 
lit

re
 is

; 

•	
fu

rth
er

 d
ev

el
op

 a
 s

en
se

 o
f h

ow
 m

uc
h 

1 
m

ill
ili

tre
 is

;  

•	
un

de
rs

ta
nd

 a
nd

 k
no

w
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
th

e 
tw

o 
un

its
 o

f c
ap

ac
ity

; a
nd

•	
re

ad
 a

ny
 m

ea
su

re
m

en
t o

n 
a 

m
ea

su
rin

g 
ju

g 
i.e

. a
t b

ot
h 

nu
m

be
re

d 
an

d 
un

nu
m

be
re

d 
ca

lib
ra

tio
n 

lin
es

.

W
ha

t i
s 

ca
pa

ci
ty

? 
W

ha
t i

s 
vo

lu
m

e?

C
ap

ac
ity

 is
 th

e 
am

ou
nt

 o
f s

ub
st

an
ce

 th
at

 a
n 

ob
je

ct
 c

an
 h

ol
d 

or
 th

e 
am

ou
nt

 o
f 

sp
ac

e 
in

si
de

 th
e 

ob
je

ct
.

Vo
lu

m
e 

is
 th

e 
am

ou
nt

 o
f s

pa
ce

 th
at

 a
n 

ob
je

ct
 o

cc
up

ie
s.

S
o 

a 
bo

ttl
e 

ca
n 

ha
ve

 a
 1

 li
tre

 c
ap

ac
ity

, b
ut

 it
 m

ay
 n

ot
 b

e 
fil

le
d 

to
 it

s 
fu

ll 
ca

pa
ci

ty
. I

t 
co

ul
d 

fo
r e

xa
m

pl
e,

 o
nl

y 
co

nt
ai

n 
a 

vo
lu

m
e 

of
 2

50
 m

l. 

M
ea

su
rin

g 
ca

pa
ci

ty
/ v

ol
um

e 
an

d 
re

ad
in

g 
ca

pa
ci

ty
/ v

ol
um

e 
m

ea
su

rin
g 

in
st

ru
m

en
ts

Le
ar

ne
rs

 fi
nd

 it
 e

as
y 

to
 m

ea
su

re
 w

ith
 m

ea
su

rin
g 

sp
oo

ns
 o

r m
ea

su
rin

g 
cu

ps
, 

be
ca

us
e 

th
is

 re
qu

ire
s 

fil
lin

g 
th

em
 a

nd
 p

ou
rin

g 
th

e 
co

nt
en

ts
 o

ut
. M

ea
su

rin
g 

w
ith

 
ca

lib
ra

te
d 

m
ea

su
rin

g 
ju

gs
 o

r o
th

er
 in

st
ru

m
en

ts
 w

ith
 n

um
be

re
d 

an
d 

un
-n

um
be

re
d 

gr
ad

at
io

n 
lin

es
 is

 m
or

e 
di

ffi
cu

lt.
 L

ea
rn

er
s 

ne
ed

 to
 b

e 
ta

ug
ht

 th
e 

sk
ill

s 
in

vo
lv

ed
. 

Th
es

e 
in

cl
ud

e

•	
kn

ow
in

g 
w

he
re

 to
 s

ta
nd

 to
 re

ad
 th

e 
m

ea
su

rin
g 

ju
g 

co
rr

ec
tly

 

•	
kn

ow
in

g 
ho

w
 to

 re
ad

 th
e 

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 a
nd

 to
 c

al
cu

la
te

 w
ha

t t
he

 
un

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 m
ea

n.

Le
ar

ne
rs

 n
ee

d 
to

 re
ad

 

•	
di

ffe
re

nt
 k

in
ds

 o
f m

ea
su

rin
g 

ju
gs

•	
m

ea
su

rin
g 

ju
gs

 o
n 

w
hi

ch
 th

e 
nu

m
be

re
d 

in
te

rv
al

s/
gr

ad
at

io
n 

lin
es

/c
al

ib
ra

tio
n 

re
pr

es
en

t d
iff

er
en

t i
nt

er
va

ls
 /a

m
ou

nt
s

•	
m

ea
su

rin
g 

ju
gs

 o
n 

w
hi

ch
 th

er
e 

ar
e 

a 
di

ffe
re

nt
 n

um
be

r o
f u

n-
nu

m
be

re
d 

in
te

rv
al

s 
w

ith
in

 e
ac

h 
nu

m
be

re
d 

in
te

rv
al

. 

6 
H

ou
rs
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4.

3 

C
ap

ac
ity

/
vo

lu
m

e

Le
ar

ne
rs

 n
ee

d 
pr

ac
tic

e 
w

ith
 e

xa
m

pl
es

 in
 w

hi
ch

 th
e 

nu
m

be
re

d 
in

te
rv

al
s 

ar
e 

di
vi

de
d 

in
to

:

--
2 

un
-n

um
be

re
d 

in
te

rv
al

s

--
4 

un
-n

um
be

re
d 

in
te

rv
al

s

--
5 

un
-n

um
be

re
d 

in
te

rv
al

s

--
10

 u
n-

nu
m

be
re

d 
in

te
rv

al
s

A
n 

ex
am

pl
e 

is
 g

iv
en

 b
el

ow
.

H
er

e 
th

e 
nu

m
be

re
d 

gr
ad

at
io

n 
lin

es
 o

n 
th

e 
ju

gs
 s

ho
w

 1
-li

tre
 a

m
ou

nt
s.

 

	
  

1 
lit

re
 

2 
lit

re
s 

Le
t’s

 th
in

k 
ab

ou
t t

he
 g

ra
da

tio
ns

 a
s 

a 
nu

m
be

r l
in

e.
 

Th
er

e 
ar

e 
4 

sp
ac

es
 b

et
w

ee
n 

ea
ch

 li
tre

. 

	
   1 
lit

re
 

2 
lit

re
s 

Th
is

 m
ea

ns
 th

at
 e

ac
h 

sm
al

l s
pa

ce
 s

ho
w

s 
1 

00
0m

l ÷
 4

 =
 2

50
m

l

Th
e 

liq
ui

d 
is

 fi
lle

d 
to

 1
 s

pa
ce

 a
bo

ve
 1

 li
tre

 i.
e.

 1
 0

00
m

l +
 2

50
m

l =
 1

 2
50

m
l

It 
is

 s
om

et
im

es
 e

as
ie

r a
nd

 c
he

ap
er

 to
 g

et
 a

 ra
ng

e 
of

 s
yr

in
ge

s 
w

ith
 c

al
ib

ra
te

d 
gr

ad
at

io
n 

lin
es

, t
ha

n 
it 

is
 to

 g
et

 a
 ra

ng
e 

of
 m

ea
su

rin
g 

ju
gs

. L
ea

rn
er

s 
w

ill
 le

ar
n 

th
e 

sa
m

e 
m

ea
su

re
m

en
t r

ea
di

ng
 s

ki
lls

 if
 th

ey
 w

or
k 

w
ith

 s
yr

in
ge

s 
th

an
 w

ith
 ju

gs
.

C
om

pa
re

 c
ap

ac
iti

es
 u

p 
to

 4
 d

ig
its

 in
 m

l, 
l

Le
ar

ne
rs

 s
ho

ul
d 

se
qu

en
ce

 c
on

ta
in

er
s 

m
ar

ke
d 

in
 m

ill
ili

tre
s 

an
d 

/ o
r l

itr
es

. H
er

e 
le

ar
ne

rs
 n

ee
d 

to
 b

e 
ab

le
 to

 tr
an

sl
at

e 
th

e 
de

ci
m

al
 n

um
be

rs
 o

n 
so

m
e 

pa
ck

ag
in

g 

in
to

 fr
ac

tio
ns

 e
.g

. 1
,5

 li
tre

s 
of

 c
oo

l d
rin

k 
is

 th
e 

sa
m

e 
as

 1
1 2   

lit
re

s 
of

 c
oo

l d
rin

k.
 O

ne
 

sh
ou

ld
 a

ls
o 

ch
oo

se
 e

xa
m

pl
es

 th
at

 a
llo

w
 le

ar
ne

rs
 to

 re
al

iz
e 

th
at

 th
e 

he
ig

ht
 o

f a
 

co
nt

ai
ne

r i
s 

no
t d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

ca
pa

ci
ty

 a
nd

 th
at

 le
ar

ne
rs

 n
ee

d 
to

 ta
ke

 
in

to
 a

cc
ou

nt
 th

e 
di

am
et

er
 o

f t
he

 c
on

ta
in

er
.
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4.

3 
C

ap
ac

ity
/

vo
lu

m
e

R
ec

or
di

ng
 c

ap
ac

iti
es

B
ec

au
se

 le
ar

ne
rs

 w
or

k 
on

ly
 w

ith
 d

ec
im

al
 fr

ac
tio

ns
 in

 G
ra

de
 6

, t
he

y 
sh

ou
ld

 re
co

rd
 

ca
pa

ci
tie

s 
as

 
•	

lit
re

s 
on

ly
 e

.g
. 5

 li
tre

s
•	

m
ill

ili
tre

s 
on

ly
 e

.g
. 2

50
m

l

•	
lit

re
s 

an
d 

m
ill

ili
tre

s 
to

ge
th

er
 e

.g
. 2

 li
tre

s 
an

d 
80

 m
ill

ili
tre

s

•	
lit

re
s 

an
d 

fra
ct

io
na

l p
ar

ts
 o

f l
itr

es
 e

.g
. 2

3 4   
lit

re
s

•	
si

nc
e 

le
ar

ne
rs

 w
ill

 b
e 

re
ad

in
g 

ha
lf 

lit
re

s 
in

 d
ec

im
al

-fo
rm

 o
n 

so
m

e 
pa

ck
ag

in
g 

th
ey

 
ca

n 
al

so
 w

rit
e 

ha
lf 

lit
re

s 
in

 d
ec

im
al

-fo
rm

. H
ow

ev
er

 b
ut

 th
is

 is
 n

ot
 a

 re
qu

ire
m

en
t 

in
 th

is
 g

ra
de

.
C

al
cu

la
tio

ns
 (i

nc
lu

di
ng

 c
on

ve
rs

io
ns

) a
nd

 p
ro

bl
em

-s
ol

vi
ng

M
ea

su
re

m
en

t p
ro

vi
de

s 
a 

co
nt

ex
t i

n 
w

hi
ch

 to
 p

ra
ct

is
e 

sk
ill

s 
ac

qu
ire

d 
in

 N
um

be
rs

, 
O

pe
ra

tio
ns

 a
nd

 R
el

at
io

ns
hi

ps
. T

he
 s

ki
lls

, o
pe

ra
tio

ns
 a

nd
 n

um
be

r r
an

ge
s 

re
qu

ire
d 

ar
e 

gi
ve

n 
be

lo
w

.
Es

tim
at

e 
an

d 
ca

lc
ul

at
e 

us
in

g 
m

l, 
l

•	
ro

un
di

ng
 n

um
be

rs
 u

p 
or

 d
ow

n 
to

 th
e 

m
os

t a
pp

ro
pr

ia
te

 u
ni

t o
f m

ea
su

re
m

en
t

•	
ro

un
di

ng
 o

ff 
to

 1
0,

 1
00

, 1
 0

00
•	

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

of
 u

p 
to

 4
-d

ig
it 

nu
m

be
rs

•	
m

ul
tip

lic
at

io
n 

2-
di

gi
t b

y 
2-

di
gi

t n
um

be
rs

•	
di

vi
si

on
: 3

-d
ig

it 
by

 1
-d

ig
it 

nu
m

be
rs

•	
co

un
tin

g 
in

 fr
ac

tio
ns

 e
.g

. 1 4   
lit

re
, 3 4   

lit
re

s,
 1

 li
tre

 a
s 

th
ey

 m
ea

su
re

 w
ith

 m
ea

su
rin

g 

cu
ps

 h
ol

d 
1 4   

lit
re

•	
ad

d 
fra

ct
io

ns
 in

 c
on

te
xt

s 
(u

si
ng

 o
nl

y 
ha

lv
es

, t
hi

rd
s,

 q
ua

rte
rs

, fi
fth

s,
 s

ix
th

s,
 

se
ve

nt
hs

 a
nd

 e
ig

ht
hs

)
So

lv
e 

pr
ob

le
m

s 
re

la
tin

g 
to

 c
ap

ac
ity

In
cl

ud
e 

ra
te

 a
nd

 ra
tio

 p
ro

bl
em

s
C

on
ve

rt
 b

et
w

ee
n 

un
its

m
l ↔

 l
C

on
ve

rti
ng

 b
et

w
ee

n 
th

e 
un

its
 o

f m
ea

su
re

m
en

t p
ro

vi
de

s 
a 

co
nt

ex
t f

or
 p

ra
ct

is
in

g 
m

ul
tip

ly
in

g 
an

d 
di

vi
di

ng
 b

y 
1 

00
0.

C
on

ve
rs

io
ns

 s
ho

ul
d 

be
 li

m
ite

d 
to

 w
ho

le
 n

um
be

rs
 a

nd
 fr

ac
tio

ns
 g

iv
en

 o
nl

y 
as

 
ha

lv
es

, t
hi

rd
s,

 q
ua

rte
rs

, fi
fth

s,
 s

ix
th

s,
 s

ev
en

th
s,

 e
ig

ht
hs

. C
on

ve
rs

io
ns

 c
an

 a
ls

o 
in

cl
ud

e 
co

nv
er

tin
g 

th
e 

de
ci

m
al

 h
al

f t
o 

th
e 

co
m

m
on

 fr
ac

tio
n 

fo
rm

 o
f a

 h
al

f. 
R

em
em

be
r l

ea
rn

er
s 

ca
n 

al
so

 s
ta

te
 th

ei
r a

ns
w

er
s 

in
 a

 c
om

bi
na

tio
n 

of
 u

ni
ts

, e
.g

. 3
l 

an
d 

4m
l o

r 5
l a

nd
 2

6m
l 
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(in
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NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
2

C
om

m
on

 
fr

ac
tio

ns

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

fra
ct

io
ns

, i
nc

lu
di

ng
 g

ro
up

in
g 

an
d 

eq
ua

l s
ha

rin
g 

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

•	
C

om
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 
fra

ct
io

ns
 w

ith
 d

iff
er

en
t d

en
om

in
at

or
s 

(h
al

ve
s;

 th
ird

s,
 q

ua
rte

rs
; fi

fth
s;

 s
ix

th
s;

 
se

ve
nt

hs
; e

ig
ht

hs
)

•	
D

es
cr

ib
e 

an
d 

co
m

pa
re

 c
om

m
on

 
fra

ct
io

ns
 in

 d
ia

gr
am

 fo
rm

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

•	
A

dd
iti

on
 o

f c
om

m
on

 fr
ac

tio
ns

 w
ith

 
sa

m
e 

de
no

m
in

at
or

s

•	
R

ec
og

ni
ze

, d
es

cr
ib

e 
an

d 
us

e 
th

e 
eq

ui
va

le
nc

e 
of

 d
iv

is
io

n 
an

d 
fra

ct
io

ns

Eq
ui

va
le

nt
 fo

rm
s:

 

•	
R

ec
og

ni
ze

 a
nd

 u
se

 e
qu

iv
al

en
t f

or
m

s 
of

 c
om

m
on

 fr
ac

tio
ns

 (d
en

om
in

at
or

s 
w

hi
ch

 a
re

 m
ul

tip
le

s 
of

 e
ac

h 
ot

he
r)

Le
ar

ne
rs

 s
ho

ul
d 

de
ve

lo
p 

th
e 

co
nc

ep
t o

f f
ra

ct
io

ns
 in

 a
 v

ar
ie

ty
 o

f w
ay

s,
 in

cl
ud

in
g 

•	
a 

ra
ng

e 
of

 p
ro

bl
em

-s
ol

vi
ng

 c
on

te
xt

s 
(s

ee
 th

e 
ty

pe
s 

of
 fr

ac
tio

ns
 p

ro
bl

em
s 

st
at

ed
 

at
 th

e 
en

d 
of

 th
e 

G
ra

de
 4

 n
ot

es
).

•	
a 

ra
ng

e 
of

 a
pp

ar
at

us
 a

nd
 d

ia
gr

am
s 

(s
ee

 n
ot

es
 T

er
m

 1
)

Eq
ui

va
le

nt
 fo

rm
s

A 
fo

cu
s 

of
 T

er
m

 2
 c

an
 b

e 
on

 e
qu

iv
al

en
ce

 (
w

hi
ch

 s
ho

ul
d 

be
 d

ev
el

op
ed

 t
hr

ou
gh

 
pr

ob
le

m
-s

ol
vi

ng
 a

nd
 w

or
ki

ng
 w

ith
 d

ia
gr

am
s 

an
d 

ap
pa

ra
tu

s)
. 

Th
e 

fra
ct

io
ns

 t
ha

t 
le

ar
ne

rs
 w

ill
 b

e 
as

se
ss

ed
 o

n 
in

 G
ra

de
 4

 w
er

e 
st

at
ed

 in
 T

er
m

 1
. L

ea
rn

er
s 

ar
e 

no
t 

ex
pe

ct
ed

 to
 b

e 
ab

le
 to

 g
iv

e 
eq

ui
va

le
nt

 fr
ac

tio
ns

 in
 s

ym
bo

lic
 (n

um
be

r)
 fo

rm
 w

ith
ou

t 
ha

vi
ng

 d
ia

gr
am

s 
w

hi
ch

 th
ey

 c
an

 re
fe

r o
r w

ith
ou

t a
 p

ro
bl

em
 c

on
te

xt
 in

 w
hi

ch
 to

 m
ak

e 
se

ns
e 

of
 th

e 
eq

ui
va

le
nc

e.
 It

 is
 re

co
m

m
en

de
d 

th
at

 fr
ac

tio
n 

st
rip

s 
or

 fr
ac

tio
n 

w
al

ls
 a

re
 

pr
ov

id
ed

 w
he

n 
le

ar
ne

rs
 a

re
 fo

rm
al

ly
 a

ss
es

se
d 

on
 e

qu
iv

al
en

ce
.

C
om

pa
rin

g 
an

d 
or

de
rin

g 
fr

ac
tio

ns
:

Le
ar

ne
rs

 s
ho

ul
d 

al
so

 c
om

pa
re

 a
nd

 o
rd

er
 fr

ac
tio

ns
 e

ith
er

 w
ith

 th
e 

ai
d 

of
 d

ia
gr

am
s 

(fr
ac

tio
ns

 a
s 

sh
ap

es
 o

r n
um

be
r l

in
es

) o
r t

hr
ou

gh
 p

ro
bl

em
 c

on
te

xt
s 

or
 u

si
ng

 th
e 

tw
o 

to
ge

th
er

.

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

:
C

al
cu

la
tio

ns
 w

ith
 fr

ac
tio

ns
 a

re
 li

m
ite

d 
to

 

•	
m

ak
in

g 
fra

ct
io

ns
 th

ro
ug

h 
gr

ou
pi

ng
 o

r s
ha

rin
g 

w
hi

ch
 is

 li
nk

ed
 w

ith
 u

nd
er

st
an

di
ng

 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
di

vi
si

on
 a

nd
 fr

ac
tio

ns
 e

.g
. I

f 5
 c

hi
ld

re
n 

sh
ar

e 
sw

ee
ts

 

eq
ua

lly
, t

he
y 

w
ill

 e
ac

h 
ge

t 1 5  o
f t

he
 s

w
ee

ts

•	
ad

di
ng

 fr
ac

tio
ns

 w
ith

 th
e 

sa
m

e 
de

no
m

in
at

or
s

C
al

cu
la

tio
ns

 a
s 

w
ith

 o
th

er
 a

sp
ec

ts
 o

f f
ra

ct
io

ns
 s

ho
ul

d 
be

 d
ev

el
op

ed
 e

ith
er

 th
ro

ug
h 

pr
ob

le
m

 c
on

te
xt

s 
or

 w
ith

 t
he

 u
se

 o
f 

ap
pa

ra
tu

s 
or

 d
ia

gr
am

s.
 L

ea
rn

er
s 

sh
ou

ld
 b

e 
gi

ve
n 

pr
ob

le
m

 c
on

te
xt

s 
in

 w
hi

ch
 th

ey
 n

ee
d 

to
 a

dd
 fr

ac
tio

n 
pa

rts
. L

ea
rn

er
s 

sh
ou

ld
 

al
so

 b
e 

gi
ve

n 
ei

th
er

 f
ra

ct
io

n 
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ec
es
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o 
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un

t 
e.
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 3 8  
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4 8  
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n 

be
 d

on
e 
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 c

ou
nt

in
g 

ou
t 

an
d 

co
un

tin
g 

on
 in

 e
ig

ht
hs

 w
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pp

ar
at

us
 o

r 
by

 c
ol

ou
rin

g 
in

 d
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gr
am

s 
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y 
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op

pi
ng
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n 
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gh

th
s 
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 a

 n
um

be
r l

in
e.
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su
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m
en

t i
s 

an
 im

po
rta

nt
 c

on
te

xt
 th

ro
ug

h 
w

hi
ch

 to
 d

ev
el

op
 a

nd
 c

on
so

lid
at

e 
th

e 
no

tio
n 

of
 fr

ac
tio

ns
. I

f t
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 s
ug

ge
st

ed
 s
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ue
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in

g 
in

 th
is

 d
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um
en
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s 
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w
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en

 
le

ar
ne

rs
 w

ill
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e 
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ve

re
d 

le
ng

th
 a

nd
 c
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ac

ity
 a

lre
ad
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 L

en
gt

h 
an

d 
ca

pa
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 c

an
 b

e 
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ed
 to

 d
ev

el
op

 th
e 

co
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ep
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 o
f f

ra
ct

io
ns

, e
qu

iv
al

en
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 a
dd

in
g 

w
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tio
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m
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en
tin

g 
an

d 
pl
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e 
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lu
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of

 d
ig
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N
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be

r r
an

ge
 fo

r c
ou

nt
in

g,
 

or
de

rin
g,

 c
om

pa
rin

g,
 re

pr
es

en
tin

g 
an

d 
pl

ac
e 

va
lu

e 
of

 d
ig

its
 

•	
C

ou
nt

 fo
rw

ar
ds
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ac

kw
ar

ds
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, 5
s,

 1
0s

, 2
5s

, 5
0s

, 1
00

s 
be
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ee

n 
0 

an
d 

at
 le

as
t 1

0 
00

0

•	
O

rd
er

, c
om

pa
re

 a
nd

 re
pr

es
en

t 
nu

m
be

rs
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 a
t l

ea
st
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-d

ig
it 

nu
m

be
rs

•	
R

ep
re

se
nt

 o
dd

 a
nd

 e
ve

n 
nu

m
be

rs
 to

 
at

 le
as

t 1
 0

00

•	
re

co
gn

iz
e 

th
e 

pl
ac

e 
va

lu
e 

of
 d

ig
its

 
in

 w
ho

le
 n

um
be

rs
 to

 a
t l

ea
st

 4
-d

ig
it 

nu
m

be
rs

•	
ro

un
d 

of
f t

o 
th

e 
ne

ar
es

t 1
0,

 1
00

 o
r  

1 
00

0

S
ee

 n
ot

es
 in

 T
er

m
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A
ll 

w
or

k 
de

ve
lo

pe
d 

he
re

 c
an

 b
e 

pr
ac

tis
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 th
ro

ug
ho

ut
 th
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e 
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l 

M
at

he
m
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m
m

e.
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S
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le
 

nu
m

be
rs

A
dd

iti
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 a
nd

 
su
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ra
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io

n

N
um

be
r r

an
ge

 fo
r c

al
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la
tin

g

A
dd

iti
on

 a
nd

 s
ub

tra
ct

io
n 

of
 w

ho
le

 
nu

m
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rs
 o

f a
t l

ea
st
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 d

ig
its

.

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 o

f w
ho

le
 n

um
be

rs
 in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

a 
nu

m
be

r l
in

e

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns
 

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th

e 
co

m
m

ut
at

iv
e 

an
d 

as
so

ci
at

iv
e 

pr
op

er
tie

s 
w

ith
 w

ho
le

 
nu

m
be

rs

So
lv

in
g 

pr
ob

le
m

s

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
w

ho
le

 n
um

be
rs

, i
nc

lu
di

ng
 fi

na
nc

ia
l 

co
nt

ex
ts

Th
is

 is
 fu

rth
er

 p
ra

ct
ic

e 
of

 a
dd

iti
on

 a
nd

 s
ub

tra
ct

io
n 

do
ne

 in
 T

er
m

 2
. R

ef
er

 to
 th

os
e 

no
te

s.
4 

ho
ur

s

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

rs
 s

ho
ul

d 
ha

ve
 b

ee
n 

as
se

ss
ed

 o
n:

 

•	
4-

di
gi

t n
um

be
rs

•	
ad

di
ng

 a
nd

 s
ub

tra
ct

in
g 

w
ith

 4
-d

ig
it 

nu
m

be
rs

•	
fra

ct
io
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•	
ca
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ci
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A

PE
 AND
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A
C

E
3.

5
Vi

ew
in

g 
ob

je
ct

s

Po
si

tio
n 

an
d 

vi
ew

s

M
at

ch
 d

iff
er

en
t v

ie
w

s 
of

 e
ve

ry
da

y 
ob

je
ct

s

Id
en

tif
y 

ev
er

yd
ay

 o
bj

ec
ts

 fr
om

 d
iff

er
en

t 
vi

ew
s

Th
is

 li
nk

s 
w

ith
 th

e 
w

or
k 

do
ne

 in
 G

eo
gr

ap
hy

 in
 M

ap
 S

ki
lls

.

Le
ar

ne
rs

 w
or

k 
w

ith
 s

id
e 

vi
ew

s,
 p

la
n 

vi
ew

s 
an

d 
to

p 
vi

ew
s 

of
 s

im
pl

e 
si

ng
le

 o
bj

ec
ts

 
su

ch
 a

s 
a 

cu
p,

 h
at

, s
ho

e,
 b

ox
, a

pp
le

. T
he

y 
al

so
 w

or
k 

w
ith

 s
id

e 
vi

ew
s 

an
d 

pl
an

 
vi

ew
s 

of
 a

 c
la

ss
ro

om
, s

im
pl

e 
bu

ild
in

gs
, s

ch
oo

l fi
el

ds
. T

he
 s

ki
lls

 o
f i

de
nt

ify
in

g 
ev

er
yd

ay
 o

bj
ec

ts
 a

nd
 c

ol
le

ct
io

ns
 o

f o
bj

ec
ts

 c
an

 b
e 

de
ve

lo
pe

d 
in

 th
e 

G
eo

gr
ap

hy
 

le
ss

on
s 

an
d 

pr
ac

tis
ed

 in
 th

e 
M

at
he

m
at

ic
s 

le
ss

on
s.

2 
ho

ur
s

SH
A

PE
 AND




 
SP

A
C

E
3.

1
Pr

op
er

tie
s 

of
 

2-
D

 s
ha

pe
s

Sh
ap

es
 le

ar
ne

rs
 n

ee
d 

to
 k

no
w

 a
nd

 
na

m
e

•	
R

eg
ul

ar
 a

nd
 ir

re
gu

la
r p

ol
yg

on
s:

--
tri

an
gl

es
 

--
sq

ua
re

s,
 re

ct
an

gl
es

, o
th

er
 

qu
ad

ril
at

er
al

s 

--
pe

nt
ag

on
s

--
he

xa
go

ns
  

•	
C

irc
le

s

C
ha

ra
ct

er
is

tic
s 

w
hi

ch
 le

ar
ne

rs
 u

se
 

to
 d

is
tin

gu
is

h,
 d

es
cr

ib
e,

 s
or

t a
nd

 
co

m
pa

re
 s

ha
pe

s

•	
st

ra
ig

ht
 a

nd
 c

ur
ve

d 
si

de
s

•	
nu

m
be

r o
f s

id
es

Fu
rt

he
r a

ct
iv

iti
es

 to
 fo

cu
s 

on
 

ch
ar

ac
te

ris
tic

s 
of

 s
ha

pe
s

D
ra

w
 2

-D
 s

ha
pe

s 
on

 g
rid

 p
ap

er

Th
is

 is
 re

vi
si

on
 a

nd
 c

on
so

lid
at

io
n 

of
 w

or
k 

do
ne

 in
 T

er
m

 1
. S

ee
 n

ot
es

 in
 T

er
m

 1

Le
ar

ne
rs

 s
ho

ul
d 

do
 b

ot
h 

w
rit

te
n 

ex
er

ci
se

s 
an

d 
so

m
e 

pr
ac

tic
al

 w
or

k 
w

ith
 a

pp
ar

at
us

4 
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H

ANDLIN






G

5.
1

C
ol

le
ct

in
g 

an
d 

or
ga

ni
si

ng
 

da
ta

C
ol

le
ct

 d
at

a 
us

in
g 

ta
lly

 m
ar

ks
 a

nd
 

ta
bl

es
 fo

r r
ec

or
di

ng
 

Te
ac

he
rs

 in
 th

is
 p

ha
se

 s
ho

ul
d 

en
su

re
 th

at
 d

iff
er

en
t t

op
ic

s 
ar

e 
ch

os
en

 fo
r d

at
a 

co
lle

ct
io

n 
in

 e
ac

h 
of

 th
e 

gr
ad

es
.

Th
e 

fo
llo

w
in

g 
ar

e 
ne

w
 in

 T
er

m
 3

 o
f G

ra
de

 4
 

•	
le

ar
ne

rs
 re

ad
, i

nt
er

pr
et

, a
na

ly
se

 a
nd

 s
um

m
ar

is
e 

pi
e 

ch
ar

ts
, w

he
re

 th
e 

in
fo

rm
at

io
n 

is
 p

re
se

nt
ed

 in
 fr

ac
tio

ns
 o

nl
y

•	
le

ar
ne

rs
 re

ad
, a

na
ly

se
 d

at
a 

re
pr

es
en

te
d 

in
 w

or
ds

 i.
e.

 s
ho

rt 
pa

ra
gr

ap
hs

 - 
th

e 
da

ta
 p

re
se

nt
ed

 in
 w

or
ds

 s
ho

ul
d 

be
 re

pr
es

en
te

d 
in

 o
th

er
 fo

rm
s 

an
d 

th
en

 
an

al
ys

ed
 

A
na

ly
si

ng
 g

ra
ph

s
A

na
ly

se
 g

ra
ph

s 
on

 e
nv

iro
nm

en
ta

l o
r s

oc
io

-e
co

no
m

ic
 c

on
te

xt
s 

an
d 

an
sw

er
 

qu
es

tio
ns

 o
n 

gr
ap

hs
. B

ot
h 

gr
ap

hs
 a

nd
 q

ue
st

io
ns

 to
 b

e 
pr

ov
id

ed
 b

y 
te

ac
he

r o
r 

te
xt

bo
ok

. L
ea

rn
er

s 
sh

ou
ld

 w
or

k 
w

ith
 a

t l
ea

st
 

•	
1 

pi
e 

gr
ap

h 
w

he
re

 th
e 

in
fo

rm
at

io
n 

is
 g

iv
en

 in
 c

om
m

on
 fr

ac
tio

ns
 a

nd
 n

ot
 

pe
rc

en
ta

ge
s 

•	
1 

ba
r g

ra
ph

S
ui

ta
bl

e 
to

pi
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 in
cl

ud
e:

 

•	
qu

an
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ie
s 

of
 m

at
er

ia
ls

 re
cy

cl
ed

 in
 th

e 
to

w
n,

 p
ro

vi
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e,
 c

ou
nt

ry

•	
qu

an
tit

ie
s 

of
 re

cy
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in
g 

m
at

er
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 c

ol
le
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ed
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y 
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ar
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 th

e 
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ur
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s 
of

 li
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tin
g 

an
d 

he
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in
g 

in
 S

A

•	
ki

nd
s 

of
 to

ile
ts

 in
 S

A 
ho

m
es

•	
ki

nd
s 

of
 h

om
es

 in
 S

A

7 
ho

ur
s 
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2

R
ep

re
se

nt
in

g 
da

ta

D
ra

w
 a

 v
ar

ie
ty

 o
f g

ra
ph

s 
to

 d
is

pl
ay

 a
nd

 
in

te
rp

re
t d

at
a 

in
cl

ud
in

g:

•	
pi

ct
og

ra
ph

s 
(o

ne
-to

-o
ne

 
re

pr
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en
ta

tio
n)

•	
ba

r g
ra

ph
s

5.
3

A
na

ly
si

ng
, 
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te

rp
re

tin
g 

an
d 

re
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in

g 
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ta

C
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ic
al

ly
 re

ad
 a

nd
 in

te
rp

re
t d
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a 

re
pr

es
en

te
d 

in
 

•	
w
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•	
pi

ct
og

ra
ph

s

•	
ba

r g
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ph
s

•	
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e 
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ar
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A
na

ly
se

 d
at

a 
by

 a
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w
er
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g 
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es

tio
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re
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te

d 
to

 d
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a 
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te
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e 

da
ta

 v
er
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lly

 a
nd

 in
 s
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rt 

w
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te
n 
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re

pr
es
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or

ds
 

Th
e 

da
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 p
re

se
nt

ed
 in

 w
or

ds
 s

ho
ul

d 
be

 re
pr

es
en

te
d 

in
 o

th
er

 fo
rm

s 
su

ch
 a

s 
ta

lly
 

m
ar

ks
, t

ab
le

s 
or

 p
ic

to
gr

ap
hs

 a
nd

 th
en

 a
na

ly
se

d.
 

C
om

pl
et

e 
da

ta
 c

yc
le

 in
cl

ud
in

g 
dr

aw
in

g 
pi

ct
og

ra
ph

: c
on

te
xt

 p
er

so
na

l d
at

a
Th
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 is

 c
an

 b
e 

us
ed

 a
s 

a 
M

at
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 p
ro

je
ct

 fo
r t

he
 y

ea
r.

Le
ar

ne
rs

 w
or

k 
th

ro
ug

h 
w

ho
le

 d
at

a 
cy

cl
e 

to
 c

re
at

e 
an

 in
di

vi
du

al
 p

ic
to

gr
ap

h 
us

in
g 

co
nt

ex
ts

 th
at

 re
la

te
 to

 th
em

se
lv

es
, t

he
ir 

cl
as

s,
 th

ei
r s

ch
oo

l o
r t

he
ir 

fa
m

ily
. 

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e 

fa
vo

ur
ite

 s
po

rts
 / 

fa
vo

ur
ite

 m
ov

ie
s 

/ f
av

ou
rit

e 
m

us
ic

 / 
fa

vo
ur

ite
 T

V
 p

ro
gr

am
m

es
 / 

fo
od

s 
or

 c
oo

l d
rin

ks
/ f

av
ou

rit
e 

co
lo

ur
s 

et
c.

D
ev

el
op

in
g 

cr
iti

ca
l a

na
ly

si
s 

sk
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s 
Le

ar
ne

rs
 c

om
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re
 g

ra
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s 
on

 th
e 

sa
m

e 
to

pi
c 

bu
t w

he
re

 d
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a 
ha

s 
be

en
 c

ol
le

ct
ed

 
fro

m
 d

iff
er

en
t g

ro
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 p
eo

pl
e,

 a
t d

iff
er

en
t t

im
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, i
n 

di
ffe

re
nt

 p
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s 

or
 in

 d
iff

er
en

t 
w

ay
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er

e 
le

ar
ne

rs
 w

ill
 b

e 
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le
 to

 d
is
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 th
e 

di
ffe
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 b
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w
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n 
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e 
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ap
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r l
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er

s 
to

 b
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or
s 
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e 
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ar

ne
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d 
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 a

t l
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st
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 e
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m
pl

e.
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er
s 
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n 

su
m

m
ar
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e 

th
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di

ng
s 
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th
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r c
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on
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 p
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ra
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m
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ou
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ud
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, p
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 c
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l d
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f d
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 b
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 p

at
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r r
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 p
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 d
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 p
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 d
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 d
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at
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 b
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 c
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 c
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 d
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 d
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In
pu

t  
Ou

tp
ut

  
Ru

le 
1 3 5 9 11
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 s
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 d
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e 
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n
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 c
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en
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 p
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 w
rit

in
g 

nu
m

be
r s

en
te

nc
es

 to
 d
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e 

op
po

rtu
ni

ty
 to

 p
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 o
f a

ll 
pr

ob
le

m
 ty
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e 
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 p
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e 
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d 
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y 
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r d
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th
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 d
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 d
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 c
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 c
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 c
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 c
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 d
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 c
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at
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ra
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 m
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an

 1
5 

x 
18

?

a)
	1	

b)
	18

c)
	1

4

d)
	15
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4
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 c
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 c
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 c
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w
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e
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m
 m

od
er

n 
ev

er
yd

ay
 li

fe

•	
ou

r c
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 d
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 c
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 c
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 d
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 c
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 m
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e 
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om
et

im
es

 le
ar

ne
rs
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 p
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 m
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l c
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r:

--
un

its

--
m

ul
tip

le
s 

of
 1

0
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 b
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 c
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 d
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m
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m
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s 
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ra
m
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e 
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 b

e 
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 c
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g 
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 c
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e.

 

S
ee

 fu
rth

er
 n

ot
es

 in
 T

er
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at
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an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

M
ul

tip
le

s 
of

 1
-d

ig
it 

nu
m

be
rs

 to
 a

t l
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g,
 

co
m

pa
rin

g,

re
pr

es
en

tin
g 

an
d 

pl
ac

e 
va

lu
e 

of
 d

ig
its

N
um

be
r r

an
ge

 fo
r c

ou
nt

in
g,

 
or

de
rin

g,
 c

om
pa

rin
g 

an
d 

re
pr

es
en

tin
g,

 a
nd

 p
la

ce
 v

al
ue

 o
f 

di
gi

ts

•	
C

ou
nt

 fo
rw

ar
ds

 a
nd

 b
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rs

•	
R

ep
re

se
nt

 o
dd

 a
nd

 e
ve

n 
nu

m
be

rs
 to

 
at

 le
as

t 1
 0

00

•	
R

ec
og

ni
ze

 th
e 

pl
ac

e 
va

lu
e 

of
 d

ig
its

 
in

 w
ho

le
 n

um
be

rs
 to

 a
t l

ea
st

 4
-d

ig
it 

nu
m

be
rs

•	
R

ou
nd

 o
ff 

to
 th

e 
ne

ar
es

t 1
0,

 1
00

 o
r 

1 
00

0.

Se
e 

Te
rm

 2
 n

ot
es

A
ll 

w
or

k 
de

ve
lo

pe
d 

he
re

 c
an

 b
e 

pr
ac

tic
ed

 in
 th

e 
M

en
ta

l M
at

he
m

at
ic

s 
P

ro
gr

am
m

e 
fo

r t
he

 re
st

 o
f t

he
 y

ea
r

1 
ho

ur



MATHEMATICS GRADES 4-6

107CAPS

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

A
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tin

g

A
dd

iti
on

 a
nd

 s
ub

tra
ct

io
n 

of
 w

ho
le

 
nu

m
be

rs
 w

ith
 a

t l
ea

st
 4

 d
ig

its
.

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 o

f w
ho

le
 n

um
be

rs
 in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

a 
nu

m
be

r l
in

e

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns
 

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th
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g 

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

•	
C

om
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 
fra

ct
io

ns
 w

ith
 d

iff
er

en
t d

en
om

in
at

or
s 

(h
al

ve
s;

 th
ird

s,
 q

ua
rte

rs
; fi

fth
s;

 s
ix

th
s;

 
se

ve
nt

hs
; e

ig
ht

hs
)

•	
D

es
cr

ib
e 

an
d 

co
m

pa
re

 c
om

m
on

 
fra

ct
io

ns
 in

 d
ia

gr
am

 fo
rm

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

•	
ad

di
tio

n 
of

 c
om

m
on

 fr
ac

tio
ns

 w
ith

 th
e 

sa
m

e 
de

no
m

in
at

or
s

•	
re

co
gn

iz
e,

 d
es

cr
ib

e 
an

d 
us

e 
th

e 
eq

ui
va

le
nc

e 
of

 d
iv

is
io

n 
an

d 
fra

ct
io

ns

Eq
ui

va
le

nt
 fo

rm
s 

R
ec

og
ni

ze
 a

nd
 u

se
 e

qu
iv

al
en

t f
or

m
s 

of
 

co
m

m
on

 fr
ac

tio
ns

 w
ith

 d
en

om
in

at
or

s 
w

hi
ch

 a
re

 m
ul

tip
le

s 
of

 e
ac

h 
ot

he
r

Th
is

 is
 r

ev
is

io
n 

an
d 

co
ns

ol
id

at
io

n 
of

 th
e 

co
nc

ep
ts

 d
ev

el
op

ed
 in

 T
er

m
 3

. S
ee

 T
er

m
 

3 
no

te
s

In
 T

er
m

 4
 le

ng
th

, c
ap

ac
ity

 a
nd

 m
as

s 
ca

n 
be

 u
se

d 
as

 c
on

te
xt

s 
fo

r f
ra

ct
io

ns
.
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NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

D
iv

is
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns

D
iv

is
io

n 
of

 a
t l

ea
st

 w
ho

le
 3

-d
ig

it 
by

 
1-

di
gi

t n
um

be
rs

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 o

f w
ho

le
 n

um
be

rs
 in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 a

s 
in

ve
rs

e 
op

er
at

io
ns

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th

e 
co

m
m

ut
at

iv
e,

 
as

so
ci

at
iv

e,
 a

nd
 d

is
tri

bu
tiv

e 
pr

op
er

tie
s 

w
ith

 w
ho

le
 n

um
be

rs

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

w
ho

le
 n

um
be

rs
, i

nc
lu

di
ng

--
fin

an
ci

al
 c

on
te

xt
s

--
m

ea
su

re
m

en
t c

on
te

xt
s

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng
 

--
gr

ou
pi

ng
 a

nd
 e

qu
al

 s
ha

rin
g 

w
ith

 
re

m
ai

nd
er

s

--
co

m
pa

rin
g 

tw
o 

or
 m

or
e 

qu
an

tit
ie

s 
of

 th
e 

sa
m

e 
ki

nd
 (r

at
io

)

--
co

m
pa

rin
g 

tw
o 

qu
an

tit
ie

s 
of

 
di

ffe
re

nt
 k

in
ds

 (r
at

e)

Th
is

 is
 fu

rth
er

 p
ra

ct
ic

e 
of

 d
iv

is
io

n 
of

 3
-d

ig
it 

nu
m

be
rs

 b
y 

1-
di

gi
t n

um
be

rs
 d

on
e 

in
 

Te
rm

 2
. R

ef
er

 to
 th

os
e 

no
te

s.
3 
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H
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 h

ou
rs

)

MEASUREMENT









4.

6
Pe

rim
et

er
, 

ar
ea

 a
nd

 
vo

lu
m

e

Pe
rim

et
er

M
ea

su
re

 p
er

im
et

er
 u

si
ng

 ru
le

rs
 o

r 
m

ea
su

rin
g 

ta
pe

s

M
ea

su
re

m
en

t o
f a

re
a 

Fi
nd

 a
re

as
 o

f r
eg

ul
ar

 a
nd

 ir
re

gu
la

r 
sh

ap
es

 b
y 

co
un

tin
g 

sq
ua

re
s 

on
 g

rid
s 

in
 

or
de

r t
o 

de
ve

lo
p 

an
 u

nd
er

st
an

di
ng

 o
f 

sq
ua

re
 u

ni
ts

M
ea

su
re

m
en

t o
f v

ol
um

e

Fi
nd

 v
ol

um
e/

ca
pa

ci
ty

 o
f o

bj
ec

ts
 (b

y 
pa

ck
in

g 
or

 fi
lli

ng
 th

em
 in

 o
rd

er
 to

 
de

ve
lo

p 
an

 u
nd

er
st

an
di

ng
 o

f c
ub

ic
 u

ni
ts

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 3
?

•	
A

re
a 

an
d 

vo
lu

m
e 

ar
e 

on
ly

 m
ea

su
re

d 
in

fo
rm

al
ly

 in
 th

e 
In

te
rm

ed
ia

te
 P

ha
se

. 
Le

ar
ne

rs
 a

re
 n

ot
 re

qu
ire

d 
to

 k
no

w
 o

r a
pp

ly
 fo

rm
ul

ae
 fo

r t
he

 p
er

im
et

er
, a

re
a 

or
 

vo
lu

m
e 

of
 a

ny
 s

ha
pe

 o
r o

bj
ec

ts
.

•	
In

 G
ra

de
 3

 le
ar

ne
rs

 o
nl

y 
m

ea
su

re
d 

pe
rim

et
er

 in
fo

rm
al

ly
 b

y 
fin

di
ng

 th
e 

di
st

an
ce

 
ar

ou
nd

 tw
o-

di
m

en
si

on
al

 s
ha

pe
s 

us
in

g 
st

rin
g.

 L
ea

rn
er

s 
in

 G
ra

de
 3

 a
re

 n
ot

 
re

qu
ire

d 
to

 s
ta

te
 o

r w
rit

e 
ho

w
 lo

ng
 a

 p
er

im
et

er
 is

. T
he

y 
on

ly
 s

ho
w

 th
e 

st
rin

g 
le

ng
th

 o
r c

om
pa

re
 d

iff
er

en
t p

er
im

et
er

s 
by

 c
om

pa
rin

g 
st

rin
g 

le
ng

th
s.

 

•	
In

 G
ra

de
 4

 le
ar

ne
rs

 m
ea

su
re

 th
e 

pe
rim

et
er

s 
of

 s
ha

pe
s 

an
d 

sp
ac

es
 w

ith
 ru

le
rs

 
an

d 
m

ea
su

rin
g 

ta
pe

s.
 T

he
y 

ar
e 

re
qu

ire
d 

to
 s

ta
te

 a
nd

 re
co

rd
 th

is
 m

ea
su

re
m

en
t 

in
 s

ta
nd

ar
d 

un
its

: m
m

, c
m

, m
. T

he
y 

ar
e 

al
so

 re
qu

ire
d 

to
 w

or
k 

fro
m

 d
ra

w
in

gs
 in

 
w

hi
ch

 s
id

e 
le

ng
th

s 
ar

e 
sp

ec
ifi

ed
 in

 m
m

, c
m

, m
, k

m
. H

er
e 

th
ey

 a
dd

 th
e 

le
ng

th
s.

 

In
 G

ra
de

 4
 th

ey
 w

ill
 a

ls
o 

co
un

t t
he

 le
ng

th
s 

of
 th

e 
pe

rim
et

er
s 

by
 c

ou
nt

in
g 

th
e 

nu
m

be
r o

f s
id

es
 o

f s
qu

ar
e 

gr
id

s 
on

 w
hi

ch
 s

ha
pe

s 
ar

e 
dr

aw
n.

 H
er

e 
le

ar
ne

rs
 n

ee
d 

to
 k

no
w

 th
at

 th
e 

di
ag

on
al

 d
is

ta
nc

es
 b

et
w

ee
n 

co
rn

er
s 

of
 a

 g
rid

 s
qu

ar
e 

ar
e 

lo
ng

er
 

th
an

 th
e 

ve
rti

ca
l o

r h
or

iz
on

ta
l d

is
ta

nc
es

 b
et

w
ee

n 
co

rn
er

s 
of

 a
 g

rid
 s

qu
ar

e.

•	
In

 G
ra

de
 3

 le
ar

ne
rs

 o
nl

y 
in

ve
st

ig
at

e 
ar

ea
s 

us
in

g 
til

in
g.

 

In
 G

ra
de

 4
 a

re
a 

m
ea

su
re

m
en

ts
 c

on
tin

ue
 to

 b
e 

in
fo

rm
al

, b
ut

 n
ow

 le
ar

ne
rs

 u
se

 
bo

th
 ti

lin
g 

an
d 

sq
ua

re
 g

rid
s.

 L
ea

rn
er

s 
co

un
t h

ow
 m

an
y 

gr
id

 s
qu

ar
es

 th
e 

sh
ap

e 
co

ve
rs

. T
he

 a
re

a 
is

 s
ta

te
d 

in
 n

um
be

r o
f g

rid
 s

qu
ar

es
.

S
ha

pe
s 

sh
ou

ld
 in

cl
ud

e

--
re

gu
la

r s
ha

pe
s 

w
ith

 s
tra

ig
ht

 s
id

es
 w

he
re

 th
e 

si
de

s 
ar

e 
al

l t
he

 s
am

e 
le

ng
th

.

--
irr

eg
ul

ar
 s

ha
pe

s 
le

ng
th

 w
ith

 s
tra

ig
ht

 s
id

es
 w

he
re

 th
e 

si
de

s 
ar

e 
no

t a
ll 

th
e 

sa
m

e

--
sh

ap
es

 w
ith

 c
ur

ve
d 

si
de

s

•	
Le

ar
ne

rs
 d

o 
no

t w
or

k 
w

ith
 v

ol
um

e 
in

 G
ra

de
 3

.

In
 G

ra
de

 4
 le

ar
ne

rs
 

--
co

un
t h

ow
 m

an
y 

cu
be

s 
or

 re
ct

an
gu

la
r p

ris
m

s 
ar

e 
us

ed
 to

 fi
ll 

a 
co

nt
ai

ne
r 

--
Th

e 
vo

lu
m

e 
of

 th
e 

co
nt

ai
ne

r i
s 

st
at

ed
 in

 n
um

be
r o

f c
ub

es
 o

r r
ec

ta
ng

ul
ar

 p
ris

m
s 

su
ch

 a
s 

bo
xe

s 
or

 b
lo

ck
s

--
m

ak
e 

st
ac

ks
 w

ith
 c

ub
es

 o
r r

ec
ta

ng
ul

ar
 p

ris
m

s

Th
e 

vo
lu

m
e 

of
 th

e 
st

ac
k 

is
 s

ta
te

d 
in

 n
um

be
r o

f c
ub

es
 o

r r
ec

ta
ng

ul
ar

 p
ris

m
s 

su
ch

 a
s 

bo
xe

s 
or

 b
lo

ck
s
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--
in

te
rp

re
t p

ic
tu

re
s 

of
 

◊	
st

ac
ks

 m
ad

e 
of

 c
ub

es
 o

r r
ec

ta
ng

ul
ar

 p
ris

m
s 

in
 o

rd
er

 to
 s

ta
te

 th
e 

vo
lu

m
e 

in
 

te
rm

s 
of

 th
e 

nu
m

be
r o

f c
ub

es
 o

r r
ec

ta
ng

ul
ar

 p
ris

m
s

◊	
co

nt
ai

ne
rs

 fi
lle

d 
w

ith
 c

ub
es

 o
r r

ec
ta

ng
ul

ar
 p

ris
m

s 
in

 o
rd

er
 to

 s
ta

te
 th

e 
vo

lu
m

e 
in

 te
rm

s 
of

 th
e 

nu
m

be
r o

f c
ub

es
 o

r r
ec

ta
ng

ul
ar

 p
ris

m
s

W
ha

t i
s 

ca
pa

ci
ty

? 
W

ha
t i

s 
vo

lu
m

e?

C
ap

ac
ity

 is
 th

e 
am

ou
nt

 o
f s

ub
st

an
ce

 th
at

 a
n 

ob
je

ct
 c

an
 h

ol
d 

or
 th

e 
am

ou
nt

 o
f 

sp
ac

e 
in

si
de

 th
e 

ob
je

ct
.

Vo
lu

m
e 

is
 th

e 
am

ou
nt

 o
f s

pa
ce

 th
at

 a
n 

ob
je

ct
 o

cc
up

ie
s.

A 
bo

ttl
e 

ca
n 

ha
ve

 a
 1

 li
tre

 c
ap

ac
ity

, b
ut

 it
 m

ay
 n

ot
 b

e 
fil

le
d 

to
 it

s 
fu

ll 
ca

pa
ci

ty
, i

t 
co

ul
d 

fo
r e

xa
m

pl
e,

 o
nl

y 
co

nt
ai

n 
a 

vo
lu

m
e 

of
 2

50
m

l. 

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

rs
 s

ho
ul

d 
ha

ve
 b

ee
n 

as
se

ss
ed

 o
n:

 

•	
fra

ct
io

ns

•	
di

vi
si

on
 o

f 3
-d

ig
it 

nu
m

be
rs

 b
y 

1-
di

gi
t n

um
be

rs

•	
pe

rim
et

er
, a

re
a 

an
d 

vo
lu

m
e

SH
A

PE
 AND




 
SP

A
C

E
3.

6
Po

si
tio

n 
an

d 
m

ov
em

en
t

 

Lo
ca

tio
n 

an
d 

di
re

ct
io

ns

Lo
ca

te
 p

os
iti

on
 o

f o
bj

ec
ts

, d
ra

w
in

gs
 o

r 
sy

m
bo

ls
 o

n 
gr

id
 u

si
ng

 a
lp

ha
-n

um
er

ic
 

gr
id

 re
fe

re
nc

es
 

Lo
ca

te
 p

os
iti

on
s 

of
 o

bj
ec

ts
 o

n 
a 

m
ap

 
us

in
g 

al
ph

a-
nu

m
er

ic
 g

rid
 re

fe
re

nc
es

•	
C

el
ls

 in
 a

 g
rid

 a
re

 o
fte

n 
la

be
lle

d 
w

ith
 a

 le
tte

r a
nd

 a
 n

um
be

r e
.g

. D
4;

 A
3;

 E
7.

 T
hi

s 
is

 c
al

le
d 

al
ph

a-
nu

m
er

ic
 re

fe
re

nc
in

g.
 T

hi
s 

lin
ks

 w
ith

 th
e 

w
or

k 
do

ne
 in

 G
eo

gr
ap

hy
 

in
 M

ap
 S

ki
lls

. T
he

 s
ki

lls
 d

es
cr

ib
ed

 b
el

ow
 c

an
 b

e 
de

ve
lo

pe
d 

in
 th

e 
G

eo
gr

ap
hy

 
le

ss
on

 a
nd

 p
ra

ct
is

ed
 in

 th
e 

M
at

he
m

at
ic

s 
le

ss
on

.

•	
Le

ar
ne

rs
 w

or
k 

w
ith

 a
lp

ha
-n

um
er

ic
 g

rid
 re

fe
re

nc
es

 o
n 

gr
id

s 
an

d 
m

ap
s.

 L
oc

at
e 

ob
je

ct
s 

us
in

g 
th

e 
gr

id
 re

fe
re

nc
es

. 

W
he

n 
le

ar
ne

rs
 w

or
k 

w
ith

 g
rid

 re
fe

re
nc

es
 th

ey
 n

ee
d 

to
 le

ar
n

--
to

 fi
nd

 th
e 

ce
ll 

i.e
. t

o 
an

sw
er

 q
ue

st
io

ns
 li

ke
 “W

ha
t i

s 
in

 c
el

l B
3?

”

--
in

 w
hi

ch
 c

el
l a

n 
ob

je
ct

 is
 i.

e.
 to

 a
ns

w
er

 q
ue

st
io

ns
 li

ke
 “W

he
re

 is
 th

e 
co

w
?”
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SH
A

PE
 AND




 
SP

A
C

E
3.

4
Tr

an
sf

or
m

a-
tio

ns

B
ui

ld
 c

om
po

si
te

 s
ha

pe
s

P
ut

 2
-D

 s
ha

pe
s 

to
ge

th
er

 to
 m

ak
e 

di
ffe

re
nt

 c
om

po
si

te
 2

-D
 s

ha
pe

s 
in

cl
ud

in
g 

so
m

e 
sh

ap
es

 w
ith

 li
ne

 
sy

m
m

et
ry

Te
ss

el
la

tio
ns

P
ac

k 
ou

t 2
-D

 s
ha

pe
s 

to
 c

re
at

e 
te

ss
el

la
tin

g 
pa

tte
rn

s 
in

cl
ud

in
g 

so
m

e 
pa

tte
rn

s 
w

ith
 li

ne
 s

ym
m

et
ry

D
es

cr
ib

e 
pa

tte
rn

s
R

ef
er

 to
 li

ne
s,

 2
-D

 s
ha

pe
s,

 3
-D

 o
bj

ec
ts

 
an

d 
lin

es
 o

f s
ym

m
et

ry
 w

he
n 

de
sc

rib
in

g 
pa

tte
rn

s 

•	
in

 n
at

ur
e

•	
fro

m
 m

od
er

n 
ev

er
yd

ay
 li

fe

•	
ou

r c
ul

tu
ra

l h
er

ita
ge

In
 th

e 
su

gg
es

te
d 

se
qu

en
ci

ng
 o

f G
ra

de
 4

 M
at

he
m

at
ic

s,
 tr

an
sf

or
m

at
io

ns
 w

er
e 

do
ne

 
in

 T
er

m
 3

. I
n 

th
at

 te
rm

 le
ar

ne
rs

 fo
cu

se
d 

on
 b

ui
ld

in
g 

co
m

po
si

te
 s

ha
pe

s 
in

cl
ud

in
g 

so
m

e 
sh

ap
es

 w
ith

 li
ne

 s
ym

m
et

ry
. I

n 
Te

rm
 4

 le
ar

ne
rs

 fo
cu

s 
on

 te
ss

el
la

tio
ns

 a
nd

 
de

sc
rib

in
g 

pa
tte

rn
s 

in
 re

al
 li

fe
. 

Te
ss

el
la

tio
ns

Le
ar

ne
rs

 u
se

 2
-D

 s
ha

pe
s 

to
 c

re
at

e 
te

ss
el

la
tio

n 
pa

tte
rn

s.
 In

 G
ra

de
 4

 th
es

e 
til

in
g 

pa
tte

rn
s 

ca
n 

be
 m

ad
e 

by
 p

ac
ki

ng
 o

ut
 th

e 
til

es
. L

ea
rn

er
s 

ne
ed

 to
 id

en
tif

y 
an

d 
de

sc
rib

e 
te

ss
el

la
tio

n 
pa

tte
rn

s.
 

G
ra

de
 4

 le
ar

ne
rs

 a
re

 n
ot

 re
qu

ire
d 

to
 c

re
at

e 
th

e 
pa

tte
rn

s 
by

 ro
ta

tin
g,

 tr
an

sl
at

in
g 

or
 

re
fle

ct
in

g 
a 

si
ng

le
 s

ha
pe

.

D
es

cr
ib

e 
pa

tte
rn

s
 L

ea
rn

er
s 

de
sc

rib
e 

pa
tte

rn
s 

by
 ta

lk
in

g 
ab

ou
t t

he
 s

ha
pe

s 
th

ey
 s

ee
 in

 th
e 

pa
tte

rn
 

e.
g.

 

•	
th

e 
pa

tte
rn

 I 
se

e 
on

 th
e 

cr
an

e 
is

 m
ad

e 
of

 s
tra

ig
ht

 li
ne

s

•	
th

e 
pa

tte
rn

 w
e 

se
e 

on
 th

e 
ho

ne
yc

om
b 

lo
ok

s 
lik

e 
a 

te
ss

el
la

tio
n 

pa
tte

rn
 o

f 
he

xa
go

ns

•	
th

e 
pa

tte
rn

 I 
se

e 
on

 th
e 

be
ad

 b
ra

ce
le

t l
oo

ks
 li

ke
 a

 te
ss

el
la

tio
n 

pa
tte

rn
 o

f 
tri

an
gl

es

Le
ar

ne
rs

 d
es

cr
ib

e 
pa

tte
rn

s 
by

 d
is

cu
ss

in
g 

th
e 

sy
m

m
et

ry
 o

f s
ha

pe
s 

e.
g.

 th
e 

bu
tte

rfl
y’

s 
w

in
gs

 m
ak

e 
a 

sy
m

m
et

ric
al

 p
at

te
rn

Le
ar

ne
rs

 o
fte

n 
fin

d 
pa

tte
rn

s 
ea

si
er

 to
 d

es
cr

ib
e,

 o
nc

e 
th

ey
 h

av
e 

co
pi

ed
 o

r m
ad

e 
th

e 
pa

tte
rn

s.
 It

 is
 u

se
fu

l t
o 

lin
k 

th
e 

pr
oc

es
s 

of
 m

ak
in

g 
or

 c
op

yi
ng

 p
at

te
rn

s 
w

ith
 

th
e 

de
sc

rip
tio

ns
 o

f p
at

te
rn

s 
fro

m
 n

at
ur

e,
 m

od
er

n 
ev

er
yd

ay
 li

fe
 a

nd
 o

ur
 c

ul
tu

ra
l 

he
rit

ag
e.

 O
fte

n 
th

e 
ge

om
et

ric
al

 p
ro

ce
ss

 y
ou

 u
se

 to
 m

ak
e 

a 
co

py
 o

f t
he

 p
at

te
rn

 
is

 n
ot

 th
e 

sa
m

e 
as

 th
e 

or
ig

in
al

 p
ro

ce
ss

 u
se

d 
to

 m
ak

e 
th

e 
pa

tte
rn

. B
ee

s 
do

 n
ot

 
te

ss
el

la
te

 w
ith

 h
ex

ag
on

s 
to

 m
ak

e 
a 

ho
ne

yc
om

b,
 b

ut
 if

 le
ar

ne
rs

 te
ss

el
la

te
 w

ith
 a

 
he

xa
go

n,
 th

ey
 c

an
 m

ak
e 

a 
pa

tte
rn

 th
at

 lo
ok

s 
si

m
ila

r t
o 

th
e 

pa
tte

rn
 th

ey
 s

ee
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 th
e 

ho
ne

yc
om

b.
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S
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C
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K
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C

LARI


F
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ATION
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C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 g
eo

m
et

ric
 

pa
tte

rn
s 

lo
ok

in
g 

fo
r r

el
at

io
ns

hi
ps

 o
r 

ru
le

s 
of

 p
at

te
rn

s

--
re

pr
es

en
te

d 
in

 p
hy

si
ca

l o
r d

ia
gr

am
 

fo
rm

--
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 
di

ffe
re

nc
e 

or
 ra

tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r 

ru
le

s 
in

 le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s

D
et

er
m

in
e 

in
pu

t v
al

ue
s,

 o
ut

pu
t 

va
lu

es
 a

nd
 ru

le
s 

fo
r t

he
 p

at
te

rn
s 

an
d 

re
la

tio
ns

hi
ps

 u
si

ng
 fl

ow
 d

ia
gr

am
s

Eq
ui

va
le

nt
 fo

rm
s

D
et

er
m

in
e 

eq
ui

va
le

nc
e 

of
 d

iff
er

en
t 

de
sc

rip
tio

ns
 o

f t
he

 s
am

e 
re

la
tio

ns
hi

p 
or

 
ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
by

 a
 n

um
be

r s
en

te
nc

e

Th
is

 is
 c

on
so

lid
at

io
n 

of
 w

ha
t w

as
 d

on
e 

in
 T

er
m

 2
. S

ee
 n

ot
es

 in
 T

er
m

 2
. I

n 
Te

rm
 4

 
le

ar
ne

rs
 s

ho
ul

d 
ju

st
 d

o 
m

or
e 

ex
am

pl
es

.
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K
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C
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F
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C

H
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G
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ou
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B
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O
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H
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S

1.
1.
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ho
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nu
m

be
rs

A
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n

A
dd

iti
on

 a
nd

 s
ub

tra
ct

io
n 

of
 w

ho
le

 
nu

m
be

rs
 w
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 a

t l
ea
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 d
ig

its
.

C
al
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la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
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rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca
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ul

at
io

ns
 o

f w
ho

le
 n

um
be
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in
cl

ud
in

g:

•	
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tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
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•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

a 
nu

m
be

r l
in

e

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns
 

N
um

be
r r

an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

M
ul

tip
le

s 
of

 1
-d

ig
it 

nu
m

be
rs

 to
 a

t l
ea

st
 

10
0

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

R
ec

og
ni

ze
 a

nd
 u

se
 th

e 
co

m
m

ut
at

iv
e 

an
d 

as
so

ci
at

iv
e 

pr
op

er
tie

s 
w

ith
 w

ho
le

 
nu

m
be

rs

So
lv

in
g 

pr
ob

le
m

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

w
ho

le
 n

um
be

rs
, i

nc
lu

di
ng

 fi
na

nc
ia

l 
co

nt
ex

ts

Th
is

 is
 fu

rth
er

 p
ra

ct
ic

e 
of

 A
dd

iti
on

 a
nd

 S
ub

tra
ct

io
n 

do
ne

 in
 T

er
m

 2
. R

ef
er
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 th

os
e 

no
te

s
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C

LARI
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C

H
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G
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 h

ou
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DATA


 
H

ANDLIN






G

5.
1.

Pr
ob

ab
ili

ty

P
er

fo
rm

 s
im

pl
e 

re
pe

at
ed

 e
ve

nt
s 

an
d 

lis
t 

po
ss

ib
le

 o
ut

co
m

es
 fo

r e
ve

nt
s 

su
ch

 a
s:

•	
to

ss
in

g 
a 

co
in

•	
ro

lli
ng

 a
 d

ie

W
ha

t i
s 

di
ffe

re
nt

 fr
om

 G
ra

de
 3

? 
Le

ar
ne

rs
 d

o 
no

t w
or

k 
w

ith
 p

ro
ba

bi
lit

y 
in

 G
ra

de
 3

. E
ve

ry
th

in
g 

ab
ou

t p
ro

ba
bi

lit
y 

is
 

ne
w

 in
 G

ra
de

 4
.

Pe
rf

or
m

in
g 

si
m

pl
e 

re
pe

at
ed

 e
ve

nt
s

Le
ar

ne
rs

 n
ee

d 
to

 p
er

fo
rm

 e
xp

er
im

en
ts

 b
y 

to
ss

in
g 

a 
co

in
 o

r r
ol

lin
g 

a 
di

e.

D
oi

ng
 e

xp
er

im
en

ts
 w

ith
 a

 c
oi

n 
is

 e
as

ie
r t

ha
n 

w
ith

 a
 d

ie
 b

ec
au

se
 th

e 
co

in
 c

an
 o

nl
y 

ha
ve

 tw
o 

ou
tc

om
es

 (h
ea

ds
 o

r t
ai

ls
), 

w
hi

le
 ro

lli
ng

 th
e 

di
e 

ca
n 

ha
ve

 6
 o

ut
co

m
es

 
(n

um
be

rs
1-

6)
. L

ea
rn

er
s 

sh
ou

ld
 fi

rs
t l

is
t t

he
 p

os
si

bl
e 

ou
tc

om
es

 b
ef

or
e 

do
in

g 
th

e 
ex

pe
rim

en
ts

. T
he

y 
sh

ou
ld

 le
ar

n 
ho

w
 to

 re
co

rd
 th

e 
re

su
lts

 o
f t

he
ir 

ex
pe

rim
en

ts
 in

 a
 

ta
bl

e 
us

in
g 

ta
lly

 m
ar

ks
.

2 
ho

ur
s
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:

A
t t

hi
s 

st
ag

e 
le

an
er

s 
sh

ou
ld

 h
av

e 
be

en
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ss
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se
d 

on
: 
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ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
w

ith
 4

-d
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it 
nu

m
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lo

ca
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ob
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ili
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Pr
ob

le
m

 ty
pe

A
dd

iti
on

al
 n

ot
es

Ex
am

pl
es

S
um

m
at

io
n

A 
su

m
A 

m
an

 b
uy

s 
ce

ll 
ph

on
es

 fo
r a

ll 
hi

s 
st

or
es

. H
e 

bu
ys

 6
 7

89
 b

la
ck

 p
ho

ne
s,

 1
 5

67
 b

ro
w

n 
ce

ll 
ph

on
es

 a
nd

 4
 5

32
 re

d 
ce

ll 
ph

on
es

. H
ow

 m
an

y 
ce

ll 
ph

on
es

 d
id

 h
e 

bu
y 

al
to

ge
th

er
?

M
is

si
ng

 p
ar

t o
f a

 g
iv

en
 s

um
Fa

rm
 w

or
ke

rs
 p

ic
ke

d 
2 

34
5 

or
an

ge
s 

du
rin

g 
th

e 
m

or
ni

ng
. A

fte
r l

un
ch

 th
ey

 p
ic

ke
d 

so
m

e 
m

or
e.

 B
y 

th
e 

en
d 

of
 th

e 
da

y,
 th

ey
 h

ad
 6

 5
89

 o
ra

ng
es

. H
ow

 m
an

y 
or

an
ge

s 
di

d 
th

ey
 p

ic
k 
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te

r l
un

ch
? 

In
cr

ea
se

 a
nd

 
de

cr
ea

se
C

al
cu

la
te

 th
e 

re
su

lt
Th

e 
pr

ic
e 

fo
r a

 c
on

ta
in

er
 o

f b
ar

le
y 

is
 R

8 
23

1.
 S

in
ce

 s
om

e 
of

 th
e 

ba
rle

y 
is

 ru
in

ed
, t

he
 p

ric
e 

is
 d

ec
re

as
ed

 b
y 

 
R

3 
78

9.
 W

ha
t p

ric
e 

do
es

 a
 s

ho
p 

ow
ne

r p
ay

 fo
r t

he
 c

on
ta

in
er

 o
f b

ar
le

y?

C
al

cu
la

te
 th

e 
ch

an
ge

A 
sa

le
sm

an
 e

ar
ne

d 
R

4 
32

8 
du

rin
g 

N
ov

em
be

r. 
D

ur
in

g 
D

ec
em

be
r, 

th
e 

am
ou

nt
 in

cr
ea

se
d 

to
 R

7 
43

5.
 H

ow
 m

uc
h 

m
or

e 
m

on
ey

 d
id

 h
e 

ea
rn

 d
ur

in
g 

D
ec

em
be

r t
ha

n 
in

 N
ov

em
be

r?
 

C
al

cu
la

te
 th

e 
in

iti
al

 v
al

ue
A 

fa
rm

er
 s

tru
gg

le
s 

to
 s

el
l s

om
e 

of
 h

is
 s

he
ep

. H
e 

de
cr

ea
se

s 
th

e 
or

ig
in

al
 p

ric
e 

of
 o

ne
 s

he
ep

 b
y 

R
1 

45
6.

 H
e 

se
lls

 
th

e 
sh

ee
p 

fo
r R

 4
 7

87
 e

ac
h.

 W
ha

t w
as

 th
e 

or
ig

in
al

 p
ric

e 
th

at
 th

e 
fa

rm
er

 w
an

te
d 

fo
r h

is
 s

he
ep

?

M
ul

tip
lic

at
io

n 
as

 
re

pe
at

ed
 a

dd
iti

on
Le

ar
ne

rs
 s

el
l s

w
ee

ts
 d

ur
in

g 
m

ar
ke

t d
ay

. T
he

y 
pu

t 2
5 

sw
ee

ts
 in

 a
 p

ac
ke

t. 
H

ow
 m

an
y 

sw
ee

ts
 w

ill
 th
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 n

ee
d 

to
 fi

ll 
15

 p
ac

ke
ts

? 

G
ro

up
in

g
G

ro
up

in
g 

pr
ob

le
m

s 
w

hi
ch

 a
re

 s
ol

ve
d 

w
ith

 
di

vi
si

on
 a

nd
/o

r r
ep

ea
te

d 
su

bt
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ct
io

n

A
ns

w
er

s 
to

 p
ro

bl
em

s 
w
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ch
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av

e 
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 d
o 

no
t 
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 re
m

ai
nd

er
s 

A 
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h 
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m
pa
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iv
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 b
ox

es
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 s
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oo
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E
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h 

bo
x 
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 to
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ow
 m

an
y 
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s 
ar

e 
ne
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 p
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k 
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5 

to
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? 

G
ro

up
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g 
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ob
le

m
s 

w
hi

ch
 a

re
 s
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ve

d 
w
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m
ul

tip
lic

at
io

n 
an

d/
or

 re
pe

at
ed

 a
dd

iti
on

. 

A
ns

w
er

s 
to

 p
ro

bl
em

s 
w

hi
ch

 h
av

e 
or

 d
o 

no
t 

ha
ve

 re
m

ai
nd

er
s

A 
sc

ho
ol

 g
iv

es
 1

5 
ba

gs
 o

f s
oc

ce
r b

al
ls

 to
 a

 p
oo

r s
ch

oo
l. 

E
ac

h 
ba

g 
co

nt
ai

ns
 4

5 
so
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er

 b
al

ls
. H

ow
 m

an
y 

so
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er
 

ba
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 d
oe

s 
th

e 
sc

ho
ol

 g
iv

e 
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ay
?

G
ro

up
in

g 
pr

ob
le

m
s 

in
 a

n 
ar

ra
y 

fo
rm

P
ro

bl
em

s 
so

lv
ed

 b
y 

di
vi

si
on

 (o
r r

ep
ea

te
d 

su
bt

ra
ct

io
n)

 o
r m

ul
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at

io
n 

(r
ep

ea
te

d 
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di
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n)

A 
fa

rm
er

 p
la

nt
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Time Allocation per Topic: Grade 5

Term 1 Term 2 Term 3 Term 4

Topic Time Topic Time Topic Time Topic Time

Mental 
Mathematics (10 
minutes daily)

8 
hours

Mental 
Mathematics (10 
minutes daily)

7 
hours

Mental 
Mathematics (10 
minutes daily)

8 
hours

Mental 
Mathematics (10 
minutes daily)

7 
hours

Whole numbers:

counting, 
ordering, 
comparing, 
representing 
and place value 
(4-digit numbers)

2 
hours

Whole numbers:

counting, 
ordering, 
comparing, 
representing 
and place value 
(6-digit numbers)

1 hour Common fractions 5 
hours

Whole numbers:

counting, 
ordering, 
comparing, 
representing 
and place value 
(6-digit numbers)

1 hour

 Number 
sentences

3 
hours

Whole numbers:

addition and 
subtraction 
(5-digit numbers)

5 
hours Mass 5 

hours

Whole numbers:

addition and 
subtraction 
(5-digit numbers)

5 
hours

Whole numbers:

addition and 
subtraction 
(5-digit numbers)

5 
hours Common fractions 5 

hours

Whole numbers:

counting, 
ordering, 
comparing, 
representing 
and place value 
(6-digit numbers)

1 hour Properties of 3-D 
objects

5 
hours

Numeric patterns 4 
hours Length 6 

hours

Whole numbers:

addition and 
subtraction 

5 
hours Common fractions 5 

hours

Whole numbers: 
multiplication 
(2-digit by 2-digit) 
and division 
(3-digit by 1-digit)

6 
hours

Whole numbers: 
multiplication 
(3-digit by 2- digit)

7 
hours Viewing objects 3 

hours
Whole numbers: 
division (3-digit by 
2-digit)

7 
hours

Time 6 
hours

Properties of 3-D 
objects

6 
hours

Properties of 2-D 
objects

4 
hours

Area, perimeter & 
volume

7 
hours

Data handling 10 
hours

Geometric 
patterns

4 
hours Transformations 3 

hours
Position and 
movement

2 
hours

Properties of 2-D 
shapes

7 
hours Symmetry 2 

hours Temperature 2 
hours Transformations 4 

hours

Capacity/volume 5 
hours

Whole numbers:

division (4-digit by 
2 digit)

8 
hours Data handling 9 

hours
Geometric 
patterns

2 
hours

Numeric patterns 5 
hours

Number 
sentences

3 
hours

Whole numbers: 
multiplication 
(3-digit by 2- digit)

7 
hours Probability 2 

hours

Revision 4 
hours Revision 3 

hours Revision  3 
hours Revision 4 

hours

Assessment (all 
subjects)

6 
hours

Assessment (all 
subjects)

6 
hours

TOTAL: 60 HOURS TOTAL: 60 HOURS TOTAL: 60 HOURS TOTAL: 60 HOURS
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tiv
e,

 a
nd

 d
is

tri
bu

tiv
e 

pr
op

er
tie

s 
w

ith
 w

ho
le

 n
um

be
rs

 
an

d 
ho

w
 w

e 
ca

n 
us

e 
th

es
e 

pr
op

er
tie

s 
to

ge
th

er
 w

ith
 b

ui
ld

in
g 

up
 a

nd
 b

re
ak

in
g 

do
w

n 
nu

m
be

rs
 w

he
n 

w
e 

ad
d 

an
d 

su
bt

ra
ct

 

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
fa

ct
s 

fo
r:

--
un

its

--
m

ul
tip

le
s 

of
 1

0

--
m

ul
tip

le
s 

of
 1

00

--
m

ul
tip

le
s 

of
 1

 0
00

E
xp

lo
rin

g,
 u

nd
er

st
an

di
ng

 a
nd

 le
ar

ni
ng

 th
e 

lo
gi

c 
of

 e
qu

iv
al

en
t s

ta
te

m
en

ts
, b

y 
w

or
ki

ng
 th

ro
ug

h 
pa

tte
rn

s 
m

ad
e 

up
 o

f n
um

be
r s

en
te

nc
es

, h
el

ps
 le

ar
ne

rs
 to

 le
ar

n 
ca

lc
ul

at
io

n 
te

ch
ni

qu
es

.

A
t t

he
 s

ta
rt 

of
 th

e 
ye

ar
 n

um
be

r s
en

te
nc

es
 c

an
 b

e 
us

ed
 to

 h
el

p 
le

ar
ne

rs
 u

nd
er

st
an

d 
an

d 
us

e 
th

e 
co

m
m

ut
at

iv
e 

an
d 

as
so

ci
at

iv
e 

pr
op

er
tie

s 
w

he
n 

ca
lc

ul
at

in
g 

w
ith

 w
ho

le
 

nu
m

be
rs

. T
hi

s 
w

ill
 p

re
pa

re
 th

em
 fo

r t
he

 c
al

cu
la

tio
ns

 th
at

 th
ey

 w
ill

 d
o 

ea
rly

 in
 th

e 
fir

st
 te

rm

3 
ho

ur
s 
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C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

U
si

ng
 n

um
be

r s
en

te
nc

es
 to

 c
on

so
lid

at
e 

le
ar

ne
rs

’ u
nd

er
st

an
di

ng
 o

f t
he

 
ad

di
tiv

e 
pr

op
er

tie
s 

of
 

Ex
am

pl
es

:

63
 –

 6
3 

= 
£

74
2 

– 
74

2 
= 
£

7 
65

4 
– 
£

 =
 7

 6
54

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 in

 th
ei

r 
ow

n 
w

or
ds

 w
ha

t t
he

y 
no

tic
e.

 

Fu
rt

he
r e

xa
m

pl
es

:

a)
	

79
 –

 4
 +

 4
 =

 £

b)
	

23
7 

+ 
6 

– 
6 

= 
£

c)
	

6 
99

7 
+ 

6 
– 

6 
= 
£

d)
	

54
 +

 6
 –

 £
 

= 
54

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 w

ha
t t

he
y 

no
tic

e 
in

 th
ei

r o
w

n 
w

or
ds

.

Fu
rt

he
r e

xa
m

pl
es

a)
	

62
 +

 5
= 
£

+ 
4 

(le
ar

ne
rs

 c
an

 u
se

 th
e 

fa
ct

 th
at

 5
 =

 4
 +

 1
, s

o 
62

 +
 1

 +
 4

 =
 6

3+
 4

 

b)
	

23
 +

 7
 –

 £
 =

 2
2

c)
	

20
 –

 1
2 

= 
£

+ 
12

 –
 1

2

U
si

ng
 n

um
be

r s
en

te
nc

es
 to

 fo
cu

s 
at

te
nt

io
n 

on
 a

dd
iti

on
 a

nd
 s

ub
tr

ac
tio

n 
as

 
in

ve
rs

e 
op

er
at

io
ns

 a
nd

 to
 e

nc
ou

ra
ge

 le
ar

ne
rs

 to
 u

se
 th

em
 in

 c
al

cu
la

tio
ns

S
ub

tra
ct

io
n 

ca
n 

un
do

 w
ha

t a
dd

iti
on

 d
oe

s 
an

d 
ad

di
tio

n 
ca

n 
un

do
 w

ha
t s

ub
tra

ct
io

n 
do

es
 if

 y
ou

 k
ee

p 
th

e 
nu

m
be

rs
 th

e 
sa

m
e.

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 u
se

 th
e 

ex
pr

es
si

on
 “i

nv
er

se
 o

pe
ra

tio
ns

”. 
Th

ey
 a

re
 

ex
pe

ct
ed

 to
 k

no
w

 th
at

•	
ad

di
tio

n 
ca

n 
be

 u
se

d 
to

 c
he

ck
 s

ub
tra

ct
io

n 
ca

lc
ul

at
io

ns

•	
su

bt
ra

ct
io

n 
ca

n 
be

 u
se

d 
to

 c
he

ck
 a

dd
iti

on
 c

al
cu

la
tio

ns

Ex
am

pl
es

:

54
 –

 1
2 

= 
£

   
   

th
er

ef
or

e 
   

 4
2 

+ 
12

 =
 £

38
7 

– 
14

2 
= 
£

  t
he

re
fo

re
  2

45
 +

 1
42

 =
 £

48
2+

 2
00

 =
 £

  t
he

re
fo

re
  6

82
 –

 2
00

 =
 £

26
2 

+ 
23

7 
= 
£
 

 th
er

ef
or

e 
 4

99
 –

 2
37

 =
 £
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C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 in

 th
ei

r 
ow

n 
w

or
ds

 w
ha

t t
he

y 
no

tic
e

U
si

ng
 n

um
be

r s
en

te
nc

es
 to

 fo
cu

s 
at

te
nt

io
n 

on
 m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 a
s 

in
ve

rs
e 

op
er

at
io

ns
 a

nd
 to

 e
nc

ou
ra

ge
 le

ar
ne

rs
 to

 u
se

 th
em

 in
 c

al
cu

la
tio

ns

Ex
am

pl
es

:

8 
x 

9 
= 
£

   
   

th
er

ef
or

e 
   

72
 ÷

 9
 =

 £

6 
x 

7 
= 
£

   
   

 th
er

ef
or

e 
   

42
 ÷

 7
 =

 £

32
 x

 3
 =

 £
   

  t
he

re
fo

re
   

   
6 

÷ 
3 

= 
£

4 
x 

1 
00

0 
= 
£

  t
he

re
fo

re
  4

 0
00

 ÷
 1

 0
00

 =
 £

U
si

ng
 n

um
be

r s
en

te
nc

es
 to

 c
on

so
lid

at
e 

le
ar

ne
rs

 u
nd

er
st

an
di

ng
 o

f t
he

 
m

ul
tip

lic
at

iv
e 

pr
op

er
tie

s 
of

 1

a)
	

45
 x

 1
 =

 £

b)
	

8 
÷ 

8 
= 
£

c)
	

74
 ÷

 7
4 

= 
£

d)
	

7 
65

4 
÷ 

7 
65

4 
= 
£

e)
	
£

÷ 
9 

= 
1

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 w

ha
t t

he
y 

no
tic

e 
in

 th
ei

r o
w

n 
w

or
ds

. T
he

y 
ar

e 
ex

pe
ct

ed
 to

 b
e 

ab
le

 to
 s

ay
: “

W
he

n 
yo

u 
di

vi
de

 a
 

nu
m

be
r b

y 
its

el
f, 

yo
u 

ge
t 1

”; 
“W

he
n 

yo
u 

m
ul

tip
ly

 o
r d

iv
id

e 
a 

nu
m

be
r b

y 
1 

it 
re

m
ai

ns
 

un
ch

an
ge

d”
.

Fu
rt

he
r e

xa
m

pl
es

:

a)
	

63
 ÷

 7
 x

7 
= 
£

b)
	

54
 ÷

 6
 x

 6
 =

 £

c)
	

6 
99

7 
÷ 

6x
 6

 =
 £

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 w

ha
t t

he
y 

no
tic

e 
in

 th
ei

r o
w

n 
w

or
ds

.

Th
ey

 a
re

 e
xp

ec
te

d 
to

 c
on

cl
ud

e:
 “W

he
n 

yo
u 

m
ul

tip
ly

 a
nd

 d
iv

id
e 

by
 th

e 
sa

m
e 

nu
m

be
r, 

yo
u 

ge
t b

ac
k 

to
 th

e 
nu

m
be

r y
ou

 s
ta

rte
d 

w
ith

”.
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C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

U
si

ng
 n

um
be

r s
en

te
nc

es
 to

 h
el

p 
le

ar
ne

rs
 c

on
so

lid
at

e 
th

e 
co

m
m

ut
at

iv
e 

an
d 

as
so

ci
at

iv
e 

pr
op

er
tie

s 

C
om

m
ut

at
iv

e 
pr

op
er

ty

N
um

be
rs

 c
an

 b
e 

ad
de

d 
in

 a
ny

 o
rd

er
. E

xa
m

pl
e:

 2
6 

+ 
19

 =
 1

9 
+ 

26

Ex
am

pl
es

:

16
 +

 4
7 

= 
£

   
  o

r  
   

   
47

 +
 1

6 
= 
£

35
 +

 4
68

 =
 £

   
 o

r  
   

 4
68

 +
 3

5 
= 
£

62
7 

+ 
67

 =
 £

   
 o

r  
   

   
67

 +
 6

27
 =

 £

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 in

 th
ei

r 
ow

n 
w

or
ds

 w
ha

t t
he

y 
no

tic
e.

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 k
no

w
 th

e 
na

m
es

 o
f t

he
 p

ro
pe

rti
es

 o
f o

pe
ra

tio
ns

 e
.g

. 
co

m
m

ut
at

iv
e 

pr
op

er
ty

. T
he

y 
on

ly
 n

ee
d 

to
 k

no
w

 h
ow

 to
 u

se
 th

is
 p

ro
pe

rty
 to

 m
ak

e 
th

ei
r c

al
cu

la
tio

ns
 e

as
ie

r o
r u

se
 e

qu
iv

al
en

t s
ta

te
m

en
ts

.

A
ss

oc
ia

tiv
e 

pr
op

er
ty

Th
e 

as
so

ci
at

iv
e 

pr
op

er
ty

 a
llo

w
s 

nu
m

be
rs

 to
 b

e 
gr

ou
pe

d 
in

 d
iff

er
en

t w
ay

s 
w

he
n 

ad
di

ng
 m

or
e 

th
an

 tw
o 

nu
m

be
rs

 w
ith

ou
t i

t a
ffe

ct
in

g 
th

e 
an

sw
er

. 

Ex
am

pl
es

:

(4
2 

+ 
33

) +
 1

8 
= 
£

   
 h

as
 th

e 
sa

m
e 

as
w

er
 a

s 
   

   
42

 +
 (3

3 
+ 

18
) =

 £

25
1 

+ 
(2

7 
+ 

49
) =

 £
   

  h
as

 th
e 

sa
m

e 
as

w
er

 a
s 

   
   

(2
51

 +
 2

7)
 +

 4
9 

= 
£

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 in

 th
ei

r 
ow

n 
w

or
ds

 w
ha

t t
he

y 
no

tic
e.

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 k
no

w
 th

e 
na

m
es

 o
f t

he
 p

ro
pe

rti
es

 o
f o

pe
ra

tio
ns

 
e.

g.
 a

ss
oc

ia
tiv

e 
pr

op
er

ty
. T

he
y 

on
ly

 n
ee

d 
to

 k
no

w
 h

ow
 to

 u
se

 th
em

 to
 m

ak
e 

th
ei

r 
ca

lc
ul

at
io

ns
 e

as
ie

r o
r t

o 
us

e 
eq

ui
va

le
nt

 s
ta

te
m

en
ts

.

In
 m

os
t c

al
cu

la
tio

ns
 w

he
re

 le
ar

ne
rs

 b
re

ak
 u

p 
nu

m
be

rs
 b

ef
or

e 
ad

di
ng

, l
ea

rn
er

s 
sh

ou
ld

 c
ha

ng
e 

th
e 

w
ay

 n
um

be
rs

 a
re

 g
ro

up
ed

. 

Ex
am

pl
e:

 

•	
w

he
n 

le
ar

ne
rs

 w
rit

e 
34

9 
+ 

27
3 

= 
30

0 
+ 

20
0 

+ 
40

 +
 7

0 
+ 

9 
+ 

3 
th

ey
 a

re
 in

 e
ffe

ct
 

ch
an

gi
ng

 th
e 

w
ay

 th
e 

nu
m

be
rs

 a
re

 g
ro

up
ed

.

•	
w

he
n 

le
ar

ne
rs

 c
al

cu
la

te
 b

y 
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g 

or
 fi

lli
ng

 u
p 

to
 te

ns
 o

r 
hu

nd
re

ds
, l

ea
rn

er
s 

sh
ou

ld
 c

ha
ng

e 
th

e 
w

ay
 th

e 
nu

m
be

rs
 a

re
 g

ro
up

ed
.

Ex
am

pl
e:

48
9 

+ 
27

 =
 4

89
 +

 (1
1 

+ 
16

) =
 (4

89
 +

 1
1)

 +
 1

6 
= 

50
0 

+ 
16

 =
 5

16
.
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C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

O
rd

er
 o

f s
ub

tr
ac

tio
n

W
he

n 
yo

u 
ch

an
ge

 th
e 

or
de

r i
n 

w
hi

ch
 y

ou
 s

ub
tra

ct
 n

um
be

rs
, t

he
 a

ns
w

er
s 

w
ill

 N
O

T 
be

 th
e 

sa
m

e.
 T

he
 c

om
m

ut
at

iv
e 

pr
op

er
ty

 d
oe

s 
N

O
T 

ho
ld

 fo
r s

ub
tra

ct
io

n.
 

Ex
am

pl
e:

 2
6 

– 
19

 ≠
 1

9 
– 

26
. 

Le
ar

ne
rs

 d
o 

no
t w

or
k 

w
ith

 n
eg

at
iv

e 
nu

m
be

rs
 y

et
. I

t i
s 

be
st

 to
 a

sk
 w

he
th

er
 th

e 
nu

m
be

r a
re

 T
ru

e 
an

d 
Fa

ls
e.

Ex
am

pl
es

:

Tr
ue

 o
r f

al
se

? 
49

 –
 1

3 
= 

13
 –

 4
9

Tr
ue

 o
r f

al
se

? 
29

7 
– 

36
 =

 3
6 

– 
29

7

S
im

ila
r e

xa
m

pl
es

 c
an

 b
e 

gi
ve

n 
to

 c
on

so
lid

at
e 

le
ar

ne
rs

’ u
nd

er
st

an
di

ng
 o

f t
he

 
co

m
m

ut
at

iv
e 

pr
op

er
ty

 o
f m

ul
tip

lic
at

io
n 

an
d 

al
so

 th
e 

as
so

ci
at

iv
e 

pr
op

er
ty

 o
f 

m
ul

tip
lic

at
io

n.
Th

is
 c

an
 b

e 
do

ne
 u

si
ng

 n
um

be
r p

at
te

rn
s 

an
d 

flo
w

 d
ia

gr
am

s.

A
dd

iti
on

 a
nd

 s
ub

tr
ac

tio
n 

fa
ct

s 
fo

r 1
0

Ex
am

pl
e:

 

a)
 1

0 
= 

5 
+ 

…
..		


b)

 1
0 

– 
5 

= 

c)
 1

0 
= 

9 
+ 

…
..		


d)

 1
0 

– 
9 

= 

e)
 1

0 
= 

4 
+ 

…
..		


f) 

10
 –

 4
 =

 

A
dd

iti
on

 a
nd

 s
ub

tr
ac

tio
n 

fa
ct
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…
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…
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= 
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 c
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ke

 th
os

e 
ab

ov
e,

 
le

ar
ne

rs
 s

ho
ul

d 
be

 a
sk

ed
 w

ha
t t

he
y 

no
tic

e,
 h

ow
 th

is
 c

an
 h

el
p 

th
em

 w
ith

 c
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 c
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R
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ir 

so
lu

tio
ns

Ju
dg

in
g 

re
as

on
ab

le
ne

ss
 o

f s
ol

ut
io

ns

Le
ar

ne
rs

 s
ho

ul
d 

es
tim

at
e 

th
ei

r a
ns

w
er

s 
be

fo
re

 c
al

cu
la

tin
g.

 T
he

y 
ca

n 
ro

un
d 

of
f t

he
 

nu
m

be
rs

 in
vo

lv
ed

 in
 th

e 
ca

lc
ul

at
io

ns
. 

Le
ar

ne
rs

 c
an

 ro
un

d 
of

f t
o 

th
e 

ne
ar

es
t w

he
n 

m
ul

tip
ly

in
g 

or
 d

iv
id

in
g 

w
ith

 2
-d

ig
it 

nu
m

be
rs

C
he

ck
in

g 
so

lu
tio

ns

Le
ar

ne
rs

 s
ho

ul
d 

kn
ow

 th
at

 th
ey

 c
an

 c
he

ck
 a

 d
iv

is
io

n 
ca

lc
ul

at
io

n 
by

 d
oi

ng
 

m
ul

tip
lic

at
io

n.
 

Ex
am

pl
e:

 If
 6

9 
÷ 

3 
= 

23
; t

he
n 

23
 x

 3
 =

 6
9 

W
he

n 
le

ar
ne

rs
 c

he
ck

 a
 d

iv
is

io
n 

ca
lc

ul
at

io
n 

in
vo

lv
in

g 
a 

re
m

ai
nd

er
, t

he
y 

m
us

t b
e 

ta
ug

ht
 to

 fi
rs

t m
ul

tip
ly

 th
e 

qu
ot

ie
nt

 b
y 

th
e 

di
vi

so
r a

nd
 th

en
 to

 a
dd

 th
e 

re
m

ai
nd

er
 

Ex
am

pl
e:

 If
 7

0 
÷ 

3 
= 

23
 re

m
ai

nd
er
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; t

he
n 

23
 x

 3
 =

 6
9 

an
d 

69
 +

 1
 =

 7
0 

U
si

ng
 th

e 
in

ve
rs

e 
op

er
at

io
n 

to
 c

he
ck

 s
ol

ut
io

ns
 is

 o
ne

 re
as

on
 fo

r t
ea

ch
in

g 
m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 s
im

ul
te

ne
ou

sl
y.

 A
no

th
er

 re
as

on
 fo

r c
om

bi
ni

ng
 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 is

 th
at

 w
e 

al
m

os
t a

lw
ay

s 
us

e 
m

ul
tip

lic
at

io
n 

to
 s

ol
ve

 
di

vi
si

on
 p

ro
bl

em
s.

6 
ho

ur
s 
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at
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n
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d

di
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si
on

So
lv

in
g 

pr
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le
m
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S

ol
ve

 p
ro

bl
em

s 
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vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng
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fin

an
ci

al
 c

on
te

xt
s
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m

ea
su

re
m

en
t c

on
te

xt
s
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S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng
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--
co

m
pa

rin
g 

tw
o 

or
 m

or
e 

qu
an

tit
ie
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of
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e 

sa
m

e 
ki

nd
 (r

at
io

)
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co

m
pa

rin
g 

tw
o 

qu
an

tit
ie

s 
of

 
di

ffe
re

nt
 k

in
ds

 (r
at

e)

--
gr

ou
pi

ng
 a

nd
 e

qu
al

 s
ha

rin
g 

w
ith

 
re

m
ai

nd
er

s

In
 G

ra
de

 5
 le

ar
ne

rs
 c

on
tin

ue
 to

 b
re

ak
 u

p 
nu

m
be

rs
 to

 m
ul

tip
ly.

 T
he

re
 a

re
 d

iff
er

en
t 

w
ay

s 
of

 d
oi

ng
 th

is
. S

om
et

im
e 

th
e 

nu
m

be
rs

 in
vo

lv
ed

 in
 th

e 
ca

lc
ul

at
io

n 
m

ak
e 

di
ffe

re
nt

 m
et

ho
ds

 e
as

ie
r o

r m
or

e 
di

ffi
cu

lt.

Le
ar

ne
rs

 a
re

 a
lre

ad
y 

ab
le

 to
 u

se
 th

e 
as

so
ci

at
iv

e 
an

d 
co

m
m

ut
at

iv
e 

pr
op

er
tie
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to

 
m

ul
tip

ly
 tw

o 
or

 m
or

e 
nu

m
be

rs
.

M
ul

tip
lic

at
io

n 
an

d 
th

e 
di

st
rib

ut
iv

e 
la

w
O

ne
 w

ay
 fo

r l
ea

rn
er

s 
to

 u
nd

er
st

an
d 

ho
w

 a
nd

 w
hy

 th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

 w
or

ks
, 

is
 to

 s
pl

it 
ar

ra
ys

 a
nd

 w
rit

e 
nu

m
be

r s
en

te
nc

es
 to

 d
es

cr
ib

e 
th

e 
ar

ra
ys

. E
xa

m
pl

e

9 
x 

6 
= 

   
   

   
   

   
   

   
   

   
   

   
  5

 x
 6

   
   

 +
   

  4
 x

 6
 

Th
e 

di
st

rib
ut

iv
e 

la
w

 a
llo

w
s 

yo
u 

to
 b

re
ak

 d
ow

n 
th

e 
nu

m
be

r a
nd

 th
en

 m
ul

tip
ly

 e
ac

h 
pa

rt 
se

pa
ra

te
ly.

A
s 

th
e 

nu
m

be
rs

 le
ar

ne
rs

 w
or

k 
w

ith
 g

et
 la

rg
er

, l
ea

rn
er

s 
m

ay
 b

eg
in
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 lo

se
 tr

ac
k 

of
 

so
m

e 
nu

m
be

rs
 w

he
n 

th
ey

 b
re

ak
 u

p 
nu

m
be

rs
 to

 d
o 

ca
lc

ul
at

io
ns

. U
si
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 b

ra
ck

et
s 

is
 

he
lp

fu
l t

o 
sh

ow
 g

ro
up

in
g 

of
 n

um
be
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 a

nd
 s

o 
he

lp
s 

le
ar

ne
rs

 k
ee

p 
tra

ck
 o

f w
ha

t t
he

y 
ar
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do

in
g.

 S
in

ce
 th

e 
op

er
at

io
ns
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 b

ra
ck

et
s 

ha
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 to
 b

e 
do

ne
 fi

rs
t, 

it 
re

m
ov
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 a

ny
 

co
nf

us
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n 
ab
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he
 o

rd
er

 o
f o

pe
ra

tio
ns

. L
ea

rn
er

s 
th

us
 d

o 
no

t h
av

e 
to

 le
ar

n 
ru

le
s 

su
ch

 a
s 

B
O

D
M

A
S
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 b

ra
ck

et
s 

ar
e 

us
ed

 ro
ut
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el
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hi

ch
 o

pe
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tio
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av

e 
to

 b
e 

do
ne

 fi
rs

t.

U
si

ng
 th

e 
di

st
rib

ut
iv

e 
pr

op
er

ty
 to

 m
ul

tip
ly

 

47
x 

45

47
 x

 (4
0 

+ 
5)

   
	
  

   
   

   
   

   
   

 ( 
br

ea
ki

ng
 u

p 
on

e 
nu

m
be

r)

= 
47

 x
40

 +
 4

7 
x 

5 
 	
  

   
   

   
( u

si
ng

 th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

)

	
= 

18
80

 +
 2

35
   

   
   

   

	
= 

2 
11

5

or 47
x 

50
 –

 5
= 

47
 x

 5
0–

  4
7 

x 
5 

 	
  
   

(u
si

ng
 th

e 
di

st
rib

ut
iv

e 
pr

op
er

ty
) 

   
   

   
   

   
  =

 2
 3

50
–2

35
 

   
   

   
   

   
  =

 2
 1

15
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W
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le
 

nu
m

be
rs

M
ul

tip
lic
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io

n

an
d

di
vi

si
on

Ex
am

pl
e 

of
 c

he
ck

in
g 

re
as

on
ab

le
ne

ss
 b

y 
ro

un
di

ng
 o

ff

47
 x

 4
5 

≈ 
47

 x
 5

0 
≈ 

2 
35

0 
by

 a
pp

ro
xi

m
at

in
g 

th
e 

m
ul

tip
lic

an
d.

or

54
 x

 2
6 

≈ 
50

 x
 4

5 
≈ 

2 
25

0 
by

 a
pp

ro
xi

m
at

in
g 

th
e 

m
ul

tip
lie

r.

B
re

ak
in

g 
do

w
n 

nu
m

be
rs

 in
to

 s
ui

ta
bl

e 
fa

ct
or

s 
to

 m
ul

tip
ly

Ex
am

pl
e:

a)
	

C
al

cu
la

te
 4

7 
x 

12
 

47
 x

 1
2 

= 
47

 x
 2

 x
 6

 	
  
   

 (b
re

ak
in

g 
do

w
n 

12
 in

to
 it

s 
fa

ct
or

s)

	
=(

47
 x

 2
) x

 2
 x

 3
 	
  

  (
br

ea
ki

ng
 d

ow
n 

6 
in

to
 it

s 
fa

ct
or

s)

	
=(

94
 x

 2
) x

 3
 

	
= 

18
8 

x 
3 

	
=(

10
0 

+ 
80

 +
 8

)x
 3

	
= 

30
0 

+ 
24

0 
+ 

24
 

	
= 

56
4

b)
	

C
al

cu
la

te
 5

3 
x 

45
 

53
 x

 4
5 

= 
53

 x
 9

 x
 5

  	
  
  (

br
ea

ki
ng

 d
ow

n 
45

 in
to

 it
s 

fa
ct

or
s)

	
=(

53
 x

 3
) x

 3
x 

5 
	
  

   
 (b

re
ak

in
g 

do
w

n 
9 

in
to

 it
s 

fa
ct

or
s)

 	
=(

15
9 

x 
3)

 x
 5

 

	
=4

77
 x

 5
 

	
=(

40
0 

+ 
70

 +
 7

) x
 5

	
= 

2 
00

0 
+ 

35
0 

+ 
35

 	
= 

2 
38

5

D
iv

id
in

g

Pr
ob

le
m

s

Th
er

e 
ar

e 
tw

o 
ki

nd
s 

of
 p

ro
bl

em
s 

th
at

 re
su

lt 
in

 d
iv

is
io

n.
 It

 is
 im

po
rta

nt
 th

at
 le

ar
ne

rs
 

ex
pe

rie
nc

e 
bo

th
 o

f t
he

se
:

•	
sh

ar
in

g 
pr

ob
le

m
s:

 e
.g

. 6
 le

ar
ne

rs
 s

ha
re

 3
2 

sw
ee

ts
 e

qu
al

ly.
 H

ow
 m

an
y 

sw
ee

ts
 

do
es

 e
ac

h 
le

ar
ne

r g
et

.?

•	
gr

ou
pi

ng
: e

.g
. S

am
ke

le
 h

as
 a

 la
rg

e 
pa

ck
et

 w
ith

 3
2 

sw
ee

ts
. H

ow
 m

an
y 

sm
al

le
r 

pa
ck

et
s 

ca
n 

sh
e 

m
ak

e 
w

ith
 6

 s
w

ee
ts

 e
ac

h?
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W
ho

le
 

nu
m

be
rs

M
ul

tip
lic

at
io

n

an
d

di
vi

si
on

S
om

e 
pr

ob
le

m
s 

an
d 

ca
lc

ul
at

io
ns

 s
ho

ul
d 

ha
ve

 a
 re

m
ai

nd
er

, a
nd

 s
om

e 
sh

ou
ld

 n
ot

.

S
ee

 th
e 

de
sc

rip
tio

n 
of

 p
ro

bl
em

 ty
pe

s 
at

 th
e 

en
d 

of
 th

e 
G

ra
de

 5
 n

ot
es

Le
ar

ne
rs

 c
on

tin
ue

 to
 u

se
 w

ha
t t

he
y 

kn
ow

 a
bo

ut
 m

ul
tip

lic
at

io
n 

to
 d

o 
di

vi
si

on
.

A
s 

w
ith

 G
ra

de
 4

, l
ea

rn
er

s 
ar

e 
no

t e
nc

ou
ra

ge
d 

to
 tr

ea
t t

he
 d

ig
its

 s
ep

ar
at

el
y,

 b
ut

 
ra

th
er

 to
 c

on
si

de
r t

he
 n

um
be

r a
s 

a 
w

ho
le

 a
nd

 to
 k

ee
p 

th
e 

va
lu

e 
of

 th
e 

pa
rts

 o
f 

th
e 

nu
m

be
r i

n 
m

in
d.

 S
om

et
im

es
 in

 th
e 

pa
st

, l
ea

rn
er

s 
w

er
e 

ta
ug

ht
 to

 w
rit

e 
ou

t t
he

 
w

ho
le

 ti
m

es
 ta

bl
e,

 w
hi

ch
 th

ey
 w

er
e 

en
co

ur
ag

ed
 to

 w
or

k 
ou

t b
y 

re
pe

at
ed

 a
dd

iti
on

. 
A

t o
th

er
 ti

m
es

 in
 th

e 
pa

st
 le

ar
ne

rs
 w

er
e 

en
co

ur
ag

ed
 to

 d
iv

id
e 

by
 d

oi
ng

 re
pe

at
ed

 
su

bt
ra

ct
io

n 
of

 th
e 

di
vi

so
r. 

M
an

y 
le

ar
ne

rs
 g

ot
 lo

st
 in

 th
e 

ex
te

ns
iv

e 
re

pe
at

ed
 

su
bt

ra
ct

io
n 

of
 th

e 
di

vi
so

r w
he

n 
di

vi
di

ng
 3

-d
ig

it 
by

 1
-d

ig
it 

nu
m

be
rs

. W
he

n 
di

vi
di

ng
 

3-
di

gi
t b

y 
1-

di
gi

t n
um

be
rs

, i
t i

s 
pr

ef
er

ab
le

 fo
r l

ea
rn

er
s 

to
 w

or
k 

w
ith

 th
e 

ea
si

ly
 

re
m

em
be

re
d 

m
ul

tip
lic

at
io

n 
fa

ct
s 

of
 m

ul
tip

le
s 

of
 1

0 
an

d 
th

en
 d

ou
bl

in
g 

an
d 

ha
lv

in
g.

 
Th

es
e 

la
rg

e 
gr

ou
ps

 o
f n

um
be

rs
 c

an
 th

en
 b

e 
su

bt
ra

ct
ed

 fr
om

 th
e 

nu
m

be
r b

ei
ng

 
di

vi
de

d 
in

to
. I

n 
th

is
 w

ay
 le

ar
ne

rs
 d

o 
fe

w
er

 s
ub

tra
ct

io
ns

 a
nd

 a
re

 m
or

e 
lik

el
y 

to
 

ar
riv

e 
at

 th
e 

co
rr

ec
t a

ns
w

er

Ex
am

pl
e

C
la

cu
la

te
 3

75
 ÷

 8

Le
ar

ne
rs

 c
an

 w
rit

e 
ou

t a
 “

cl
ue

 b
oa

rd
” 

of
 w

ha
t t

he
y 

kn
ow

 
ab

ou
t m

ul
tip

ly
in

g 
by

 8
.

•	
Th

is
 g

en
er

al
ly

 in
cl

ud
es

 m
ul

tip
ly

in
g 

by
 1

0 
an

d 
m

ul
tip

le
s 

of
 

10
 

•	
M

ul
tip

ly
in

g 
by

 5
 (h

al
ve

 th
e 

m
ul

tip
ly

in
g 

by
 1

0 
va

lu
e)

.

•	
M

ul
tip

ly
in

g 
by
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, 4

, 8
 (l

ea
rn

er
s 

ge
t t

hi
s 

th
ro

ug
h 

do
ub

lin
g)

.

•	
Fi

lli
ng

 in
 o

th
er

 m
ul

tip
le

s 
as

 th
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to
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 th
em
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Le
ar

ne
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 u
se

 m
ul

tip
lic

at
io

n 
an

d 
th

en
 s

ub
tra

ct
io

n 
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ca
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at
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C
lu

e 
bo

ar
d
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x8

 =
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0

20
x8

 =
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x8

 =
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 =
 3
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  5
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 =
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0

  6
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4

M
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 to
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 a

n 
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pr
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im
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e 
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sw
er

S
ub

tra
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 to
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nd
 th
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di

ffe
re

nc
e
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 x
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37

5 
– 

32
0 

= 
55

 
6 

x 
8 

= 
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55
 –

 4
8 

= 
7

37
5 

÷ 
8 

= 
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 6

 +
 re

m
ai

nd
er

 7
 =

 4
6 

re
m

ai
nd

er
 7

Le
ar

ne
rs

 s
ho

ul
d 

ch
ec

k 
th

ei
r c

al
cu

la
tio

ns
 b

y 
m

ul
tip

ly
in

g 
46

 b
y 

8 
an

d 
th

e 
ad

di
ng

 7
.

E
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m
pl

e 
of

 c
he

ck
in

g 
re

as
on

ab
le

ne
ss

 b
y 

ro
un

di
ng

 o
ff

W
ith

 d
iv

is
io

n 
it 

m
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es
 m

or
e 

se
ns

e 
fo

r l
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rn
er
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to
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un

d 
of

f t
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 d
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id
en

d 
to

 a
 

m
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le

 o
f t
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 d
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or
 e

.g
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 ÷
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0 
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d 
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0 

÷ 
8 
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. S
o 
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e 
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sw
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d 
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 p

ra
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 re
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 c
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 re
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 b
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 d
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 d
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ra
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 c
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f d
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 d
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 c
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 p
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 d
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r t
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r t
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.
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.
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 c
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e 
ci

rc
le

. T
he

y 
sh

ou
ld

, h
ow

ev
er

, b
e 

ex
po

se
d 

to
 o

th
er

 s
ha

pe
s 

w
ith

 c
ur

ve
d 

si
de

s 
w

hi
ch

 th
ey

 a
re

 n
ot

 e
xp

ec
te

d 
to

 n
am

e

•	
C
lo
se
d 
sh
ap
es
 w
ith
 c
ur
ve
d 
an
d 
st
ra
ig
ht
 s
id
es

: E
xa

m
pl

es

	
   Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 n
am

e 
an

y 
of

 th
es

e 
sh

ap
es

. 

•	
C
lo
se
d 
sh
ap
es
 w
ith
 s
tra
ig
ht
 s
id
es
 o
nl
y:

 E
xa

m
pl

es
 

2.
	W

he
n 

lo
ok

in
g 

at
 th

e 
gr

ou
p 

of
 s

ha
pe

s 
w

ith
 s

tra
ig

ht
 s

id
es

, l
ea

rn
er

s 
gr

ou
p 

th
em

 
ac

co
rd

in
g 

to
 th

e 
nu

m
be

r o
f s

id
es

. A
 p

ol
yg

on
 is

 a
 c

lo
se

d 
sh

ap
e 

w
ith

 o
nl

y 
st

ra
ig

ht
 

si
de

s.
 L

ea
rn

er
s 

ar
e 

no
t e

xp
ec

te
d 

to
 k

no
w

 th
e 

na
m

e 
po

ly
go

n.

7 
ho

ur
s 
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A

C
E 

AND



 S

H
A

PE
3.

1
2-

D
 s

ha
pe

s
Po

ly
go

ns
A 

re
gu

la
r p

ol
yg

on
 is

 a
 s

tra
ig

ht
 s

id
ed

 c
lo

se
d 

sh
ap

e 
th

at
 h

as
 a

ll 
its

 s
id

es
 th

e 
sa

m
e 

le
ng

th
 a

nd
 a

ll 
its

 a
ng

le
s 

th
e 

sa
m

e 
si

ze
.

Le
ar

ne
rs

 d
o 

no
t h

av
e 

to
 k

no
w

 th
e 

te
rm

s 
“r

eg
ul

ar
” a

nd
 “i

rr
eg

ul
ar

”. 
Le

ar
ne

rs
 

sh
ou

ld
 b

e 
ab

le
 to

 id
en

tif
y 

po
ly

go
ns

 a
cc

or
di

ng
 to

 th
ei

r n
um

be
r o

f s
id

es
. T

he
y 

ne
ed

 to
 b

e 
ab

le
 to

 id
en

tif
y 

an
y 

he
pt

ag
on

, h
ex

ag
on

 o
r p

en
ta

go
n.

E
xa

m
pl

es
 o

f h
ep

ta
go

ns
/s

ep
ta

go
ns

	
  

E
xa

m
pl

es
 o

f h
ex

ag
on

s

	
   Ex
am

pl
es

 o
f p

en
ta

go
ns

Le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 th

at
 a

ll 
cl

os
ed

 s
ha

pe
s 

w
ith

 s
tra

ig
ht

 s
id

es
 a

re
 c

al
le

d 
qu

ad
ril

at
er

al
s.

 

Th
ey

 n
ee

d 
to

 b
e 

ab
le

 to
 id

en
tif

y 
an

d 
na

m
e,

 s
qu

ar
es

 a
nd

 re
ct

an
gl

es
, f

or
 o

th
er

 
qu

ad
ril

at
er

al
s 

th
ey

 u
se

 th
e 

gr
ou

p 
na

m
e,

 q
ua

dr
ila

te
ra

l i
n 

G
ra

de
 5

E
xa

m
pl

es
 o

f q
ua

dr
ila

te
ra

ls
.

Le
ar

ne
rs

 s
ho

ul
d 

be
 e

xp
os

ed
 to

 a
 ra

ng
e 

of
 d

iff
er

en
t t

ria
ng

le
s,

 b
ut

 a
re

 n
ot

 e
xp

ec
te

d 
to

 n
am

e 
ty

pe
s 

of
 tr

ia
ng

le
s 

in
 G

ra
de

 5
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ou
rs

)

SP
A

C
E 

AND



 S

H
A

PE
3.

1
2-

D
 s

ha
pe

s
3.

	L
ea

rn
er

s 
di

st
in

gu
is

h 
sh

ap
es

 b
y 

lo
ok

in
g 

at
 th

e 
le

ng
th

 o
f t

he
 s

id
es

. L
ea

rn
er

s 
di

ffe
re

nt
ia

te
 b

et
w

ee
n 

sq
ua

re
s 

an
d 

re
ct

an
gl

es
 b

y 
lo

ok
in

g 
at

 th
e 

le
ng

th
s 

of
 th

e 
si

de
s.

H
ow

ev
er

, l
ea

rn
er

s 
ca

n 
al

so
 d

is
cu

ss
 th

e 
le

ng
th

s 
of

 s
id

es
 o

f o
th

er
 s

ha
pe

s 
e.

g.
 a

 
le

ar
ne

r m
ay

 s
ay

 th
at

 th
e 

fo
llo

w
in

g 
sh

ap
e 

is
 a

 p
en

ta
go

n 
w

ho
se

 s
id

es
 a

re
 n

ot
 a

ll 
th

e 
sa

m
e 

le
ng

th

	
  

4.
	L

ea
rn

er
s 

di
st

in
gu

is
h 

sh
ap

es
 b

y 
lo

ok
in

g 
at

 th
e 

si
ze

 o
f t

he
ir 

an
gl

es
. H

er
e 

le
ar

ne
rs

 
ne

ed
 to

 k
no

w
 h

ow
 to

 id
en

tif
y 

a 
rig

ht
 a

ng
le

 (s
ee

 n
ot

es
 b

el
ow

). 
Th

ey
 c

he
ck

 
w

he
th

er
 s

ha
pe

s 
ar

e 
re

ct
an

gl
es

 o
r s

qu
ar

es
 b

y 
ch

ec
ki

ng
 w

he
th

er
 a

ll 
th

ei
r a

ng
le

s 
ar

e 
rig

ht
 a

ng
le

s.
 

A
ng

le
s

In
 th

e 
In

te
rm

ed
ia

te
 P

ha
se

 le
ar

ne
rs

 m
ea

su
re

 a
ng

le
s 

in
fo

rm
al

ly.
 T

he
y 

do
 n

ot
 u

se
 

pr
ot

ra
ct

or
s 

or
 d

is
cu

ss
 a

ng
le

s 
in

 te
rm

s 
of

 d
eg

re
es

. I
n 

G
ra

de
 5

 le
ar

ne
rs

 o
nl

y 
ne

ed
 to

 
kn

ow
 w

ha
t a

 ri
gh

t a
ng

le
 lo

ok
s 

lik
e.

 A
ll 

ot
he

r a
ng

le
s 

ar
e 

de
sc

rib
ed

 a
s 

ei
th

er
 b

ig
ge

r 
or

 s
m

al
le

r t
ha

n 
rig

ht
 a

ng
le

s.
 

Le
ar

ne
rs

 c
an

 b
e 

in
tro

du
ce

d 
to

 a
ng

le
s 

as
 a

 'h
ow

 m
uc

h 
tu

rn
in

g 
ha

s 
ta

ke
n 

pl
ac

e 
be

tw
ee

n 
th

e 
ar

m
s 

or
 s

id
es

 o
f t

he
 a

ng
le

'. 
H

er
e 

a 
rig

ht
 a

ng
le

 is
 e

qu
iv

al
en

t t
o 

a 
qu

ar
te

r t
ur

n 
or

 re
vo

lu
tio

n.

Le
ar

ne
rs

 u
se

 in
fo

rm
al

 a
ng

le
 m

ea
su

re
rs

 s
uc

h 
as

 th
e 

co
rn

er
 o

f a
 s

he
et

 o
f p

ap
er

 o
r a

 
pa

ge
 fo

ld
ed

 to
 m

ak
e 

a 
rig

ht
 a

ng
le

, t
o 

ch
ec

k 
w

he
th

er
 s

ha
pe

s 
or

 o
bj

ec
ts

 h
av

e 
rig

ht
 

an
gl

es
.

Le
ar

ne
rs

 s
ho

ul
d 

fir
st

 le
ar

n 
ch

ar
ac

te
ris

tic
s 

of
 e

ac
h 

sh
ap

e,
 b

ef
or

e 
di

sc
us

si
ng

 
co

m
pa

ris
on

s 
be

tw
ee

n 
sh

ap
es

.

A
ct

iv
iti

es
 to

 fo
cu

s 
le

ar
ne

rs
 o

n 
ch

ar
ac

te
ris

tic
s 

of
 s

ha
pe

s
M

os
t c

om
m

er
ci

al
ly

 a
va

ila
bl

e 
se

ts
 o

f 2
-D

 s
ha

pe
s 

do
 n

ot
 s

ho
w

 ir
re

gu
la

r s
ha

pe
s.

 
Th

ey
 a

re
 h

ow
ev

er
 e

as
y 

to
 c

ut
 o

ut
 o

f c
ar

db
oa

rd
. L

ea
rn

er
s 

ca
n 

dr
aw

 ir
re

gu
la

r 
sh

ap
es

 o
n 

gr
id

 p
ap

er
 o

r i
f t

he
y 

ha
ve

 g
eo

bo
ar

ds
, t

he
y 

ca
n 

cr
ea

te
 ir

re
gu

la
r s

ha
pe

s 
on

 g
eo

bo
ar

ds
.

Le
ar

ne
rs

 c
an

 a
ls

o 
co

m
bi

ne
 c

ut
-o

ut
 o

r p
la

st
ic

 s
ha

pe
 to

 c
re

at
e 

co
m

po
si

te
 ir

re
gu

la
r 

sh
ap

es
 

E
xa

m
pl

es
 

W
rit

te
n 

ex
er

ci
se

s 
an

d 
re

co
rd

in
g

Le
ar

ne
rs

 s
ho

ul
d 

do
 p

ra
ct

ic
al

 w
or

k 
w

ith
 c

on
cr

et
e 

ap
pa

ra
tu

s 
bu

t t
he

y 
sh

ou
ld

 a
ls

o 
do

 
w

rit
te

n 
ex

er
ci

se
s.
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4.

3 

C
ap

ac
ity

/
Vo

lu
m

e

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 
by es

tim
at

in
g

m
ea

su
rin

g

re
co

rd
in

g 

co
m

pa
rin

g 
an

d 
or

de
rin

g

M
ea

su
rin

g 
in

st
ru

m
en

ts

m
ea

su
rin

g 
sp

oo
ns

, m
ea

su
rin

g 
cu

ps
, 

m
ea

su
rin

g 
ju

gs
 

U
ni

ts

m
ill

ili
tre

 (m
l) 

lit
re

 (l
)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 c
ap

ac
ity

 / 
vo

lu
m

e 
in

cl
ud

e

so
lv

in
g 

pr
ob

le
m

s 
in

 c
on

te
xt

s 
us

in
g 

ca
pa

ci
ty

/v
ol

um
e

co
nv

er
tin

g 
be

tw
ee

n 
lit

re
s 

an
d 

m
ill

ili
tre

s 
lim

ite
d 

to
 e

xa
m

pl
es

 w
ith

 w
ho

le
 

nu
m

be
rs

 a
nd

 fr
ac

tio
ns

 

W
ha

t i
s 

ca
pa

ci
ty

? 
W

ha
t i

s 
vo

lu
m

e?

C
ap

ac
ity

 is
 th

e 
am

ou
nt

 o
f a

 s
ub

st
an

ce
 th

at
 a

n 
ob

je
ct

 c
an

 h
ol

d 
or

 th
e 

am
ou

nt
 o

f 
sp

ac
e 

in
si

de
 th

e 
ob

je
ct

.

Vo
lu

m
e 

is
 th

e 
am

ou
nt

 o
f s

pa
ce

 th
at

 a
n 

ob
je

ct
 o

cc
up

ie
s.

A 
bo

ttl
e 

ca
n 

ha
ve

 a
 1

 li
tre

 c
ap

ac
ity

, b
ut

 it
 m

ay
 n

ot
 b

e 
fil

le
d 

to
 it

s 
fu

ll 
ca

pa
ci

ty
. I

t 
co

ul
d 

fo
r e

xa
m

pl
e,

 o
nl

y 
co

nt
ai

n 
a 

vo
lu

m
e 

of
 2

50
m

l. 

In
 G

ra
de

 5
 le

ar
ne

rs
 w

or
k 

w
ith

 th
e 

sa
m

e 
un

its
 o

f c
ap

ac
ity

 th
at

 th
ey

 w
or

ke
d 

w
ith

 in
 

G
ra

de
 4

. T
he

y 
al

so
 w

or
k 

w
ith

 th
e 

sa
m

e 
m

ea
su

rin
g 

in
st

ru
m

en
ts

. L
ea

rn
er

s 
ne

ed
 to

: 

•	
co

ns
ol

id
at

e 
th

ei
r s

en
se

 o
f h

ow
 m

uc
h 

1 
lit

re
 is

•	
co

ns
ol

id
at

e 
th

ei
r s

en
se

 o
f h

ow
 m

uc
h 

1 
m

ill
ili

tre
 is

 

•	
un

de
rs

ta
nd

 a
nd

 k
no

w
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
lit

re
s 

an
d 

m
ill

ili
tre

s.
 

C
he

ck
 w

he
th

er
 le

ar
ne

rs
 h

av
e 

a 
se

ns
e 

of
 w

hi
ch

 u
ni

ts
 a

nd
 in

st
ru

m
en

ts
 a

re
 

ap
pr

op
ria

te
 fo

r m
ea

su
rin

g 
w

hi
ch

 v
ar

io
us

 c
ap

ac
iti

es
.

Fo
r e

xa
m

pl
e 

le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 w

hi
ch

 u
ni

ts
 to

 u
se

 to
 s

ta
te

 th
e 

ca
pa

ci
ty

 o
f 

•	
a 

ke
ttl

e

•	
a 

pe
tro

l t
an

k

•	
a 

ba
by

’s
 m

ilk
 b

ot
tle

Le
ar

ne
rs

 s
ho

ul
d 

ha
ve

 a
 s

en
se

 o
f w

hi
ch

 in
st

ru
m

en
ts

 a
re

 a
pp

ro
pr

ia
te

 fo
r m

ea
su

rin
g 

va
rio

us
 c

ap
ac

iti
es

. F
or

 e
xa

m
pl

e 
th

ey
 n

ee
d 

to
 k

no
w

 w
ha

t i
ns

tru
m

en
ts

 to
 u

se
 to

 
m

ea
su

re

•	
liq

ui
d 

m
ed

ic
in

e 
to

 g
iv

e 
to

 a
 b

ab
y

•	
m

ilk
 fo

r a
 p

ud
di

ng
 re

ci
pe

•	
w

at
er

 to
 d

ilu
te

 a
 p

ac
ke

t o
f p

ow
de

re
d 

co
ol

 d
rin

k

M
ea

su
rin

g 
ca

pa
ci

ty
 a

nd
 re

ad
in

g 
ca

pa
ci

ty
 m

ea
su

rin
g 

in
st

ru
m

en
ts

Le
ar

ne
rs

 fi
nd

 it
 e

as
y 

to
 m

ea
su

re
 w

ith
 m

ea
su

rin
g 

sp
oo

ns
 o

r m
ea

su
rin

g 
cu

ps
, 

be
ca

us
e 

th
is

 ju
st

 re
qu

ire
s 

fil
lin

g 
th

em
 a

nd
 p

ou
rin

g 
ou

t t
he

 c
on

te
nt

s.
 M

ea
su

rin
g 

w
ith

 c
al

ib
ra

te
d 

m
ea

su
rin

g 
ju

gs
 o

r o
th

er
 in

st
ru

m
en

ts
 w

ith
 n

um
be

re
d 

an
d 

un
-

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 is
 m

or
e 

di
ffi

cu
lt.

 

Le
ar

ne
rs

 n
ee

d 
to

 b
e 

ta
ug

ht
 th

e 
sk

ill
s 

of

•	
w

he
re

 to
 s

ta
nd

 to
 re

ad
 a

 m
ea

su
rin

g 
ju

g 
co

rr
ec

tly
 

•	
ho

w
 to

 re
ad

 th
e 

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 a
nd

 to
 c

al
cu

la
te

 w
ha

t t
he

 u
n-

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 m
ea

n.

5 
ho

ur
s 
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4.

3 

C
ap

ac
ity

/
Vo

lu
m

e

Le
ar

ne
rs

 n
ee

d 
to

 re
ad

 

•	
di

ffe
re

nt
 k

in
ds

 o
f m

ea
su

rin
g 

ju
gs

•	
m

ea
su

rin
g 

ju
gs

 o
n 

w
hi

ch
 th

e 
nu

m
be

re
d 

in
te

rv
al

s,
 g

ra
da

tio
n 

lin
es

 o
r c

al
ib

ra
tio

n 
re

pr
es

en
t d

iff
er

en
t l

ev
el

s 
of

 th
e 

co
nt

en
t.

•	
m

ea
su

rin
g 

ju
gs

 o
n 

w
hi

ch
 th

er
e 

ar
e 

a 
di

ffe
re

nt
 n

um
be

r o
f u

n-
nu

m
be

re
d 

in
te

rv
al

s 
w

ith
in

 e
ac

h 
nu

m
be

re
d 

in
te

rv
al

. L
ea

rn
er

s 
ne

ed
 p

ra
ct

ic
e 

w
ith

 e
xa

m
pl

es
 in

 w
hi

ch
 

th
e 

nu
m

be
re

d 
in

te
rv

al
s 

ar
e 

di
vi

de
d 

in
to

--
2 

un
-n

um
be

re
d 

in
te

rv
al

s

--
4 

un
-n

um
be

re
d 

in
te

rv
al

s

--
5 

un
-n

um
be

re
d 

in
te

rv
al

s

--
10

 u
n-

nu
m

be
re

d 
in

te
rv

al
s

Ex
am

pl
e:

 H
er

e 
th

e 
nu

m
be

re
d 

gr
ad

at
io

n 
lin

es
 o

n 
th

e 
ju

g 
sh

ow
s 

1 
lit

re
 

m
ea

su
re

m
en

t r
ea

di
ng

s.
 

Th
in

k 
of

 th
e 

gr
ad

at
io

ns
 a

s 
a 

nu
m

be
r l

in
e.
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4.

1
Le

ng
th

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 2
-D

 s
ha

pe
s 

an
d 

3-
D

 o
bj

ec
ts

 b
y:

es
tim

at
in

g

m
ea

su
rin

g

re
co

rd
in

g 

co
m

pa
rin

g 
an

d 
or

de
rin

g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
 

ru
le

rs
, m

et
re

 s
tic

ks
, t

ap
e 

m
ea

su
re

s,
 

tru
nd

le
 w

he
el

s

U
ni

ts
: 

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
), 

ki
lo

m
et

re
s 

(k
m

)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 le
ng

th
 

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
 re

la
te

d 
to

 
le

ng
th

C
on

ve
rs

io
ns

 in
cl

ud
e 

co
nv

er
tin

g 
be

tw
ee

n 
an

y 
of

 th
e 

fo
llo

w
in

g 
un

its
: 

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
) a

nd
 k

ilo
m

et
re

s 
(k

m
)

C
on

ve
rs

io
ns

 li
m

ite
d 

to
 w

ho
le

 n
um

be
rs

 
an

d 
fra

ct
io

ns

In
 G

ra
de

 5
 le

ar
ne

rs
 w

or
k 

w
ith

 th
e 

sa
m

e 
un

its
 o

f l
en

gt
h 

th
at

 th
ey

 w
or

ke
d 

w
ith

 in
 

G
ra

de
 4

. T
he

y 
al

so
 w

or
k 

w
ith

 th
e 

sa
m

e 
m

ea
su

rin
g 

in
st

ru
m

en
ts

. C
he

ck
 w

he
th

er
 

le
ar

ne
rs

 h
av

e 
a 

se
ns

e 
of

 w
hi

ch
 u

ni
ts

 a
nd

 in
st

ru
m

en
ts

 a
re

 a
pp

ro
pr

ia
te

 fo
r 

m
ea

su
rin

g 
va

rio
us

 le
ng

th
s,

 h
ei

gh
ts

 a
nd

 d
is

ta
nc

es
 

Le
ar

ne
rs

 s
ho

ul
d 

ha
ve

 a
 s

en
se

 o
f w

hi
ch

 u
ni

ts
 a

re
 a

pp
ro

pr
ia

te
 fo

r m
ea

su
rin

g 
di

ffe
re

nt
 le

ng
th

s.
 F

or
 e

xa
m

pl
e,

 th
ey

 n
ee

d 
to

 k
no

w
 w

hi
ch

 u
ni

ts
 to

 u
se

 to
 s

ta
te

•	
th

e 
le

ng
th

 a
nd

 w
id

th
 o

f a
 d

es
k

•	
th

e 
di

st
an

ce
 to

 th
e 

ne
xt

 to
w

n

•	
th

e 
le

ng
th

 o
f a

 n
ai

l

Le
ar

ne
rs

 s
ho

ul
d 

ha
ve

 a
 s

en
se

 o
f w

hi
ch

 in
st

ru
m

en
ts

 a
re

 a
pp

ro
pr

ia
te

 fo
r m

ea
su

rin
g 

di
ffe

re
nt

 le
ng

th
s.

 F
or

 e
xa

m
pl

e,
th

ey
 n

ee
d 

to
 k

no
w

 w
hi

ch
 in

st
ru

m
en

ts
 to

 u
se

 to
 

m
ea

su
re

:

•	
th

e 
le

ng
th

 a
nd

 w
id

th
 o

f a
 d

es
k

•	
th

e 
le

ng
th

 o
f t

he
 c

la
ss

ro
om

•	
th

e 
le

ng
th

 o
f a

 ru
gb

y 
fie

ld

R
ea

di
ng

 in
st

ru
m

en
ts

 fo
r m

ea
su

rin
g 

le
ng

th
s

Le
ar

ne
rs

 s
ho

ul
d 

m
ea

su
re

 le
ng

th
s 

us
in

g

•	
ru

le
rs

 (m
m

, c
m

)

•	
m

et
re

 s
tic

ks
 (m

)

•	
ta

pe
 m

ea
su

re
s 

(m
, c

m
, m

m
)

•	
tru

nd
le

 w
he

el
s 

(m
)

Le
ar

ne
rs

 fi
nd

 ru
le

rs
 e

as
y 

to
 u

se
 fo

r m
ea

su
rin

g.
 T

hi
s 

is
 b

ec
au

se
 

•	
ce

nt
im

et
re

s 
ar

e 
al

w
ay

s 
nu

m
be

re
d

•	
th

er
e 

ar
e 

al
w

ay
s 

10
m

m
 d

iv
is

io
ns

 in
 a

 c
en

tim
et

re
.

S
ta

tin
g 

an
d 

re
co

rd
in

g 
le

ng
th

 m
ea

su
re

m
en

ts

In
 G

ra
de

 5
 le

ar
ne

rs
 c

on
tin

ue
 to

 re
co

rd
 th

ei
r m

ea
su

re
m

en
ts

 u
si

ng
 ru

le
rs

, 
as

 m
ill

im
et

re
s 

or
 c

en
tim

et
re

s 
or

 m
ill

im
et

re
s 

an
d 

ce
nt

im
et

re
s 

e.
g.

 th
e 

pe
nc

il 
is

 1
1 

ce
nt

im
et

re
s 

an
d 

3 
m

ill
im

et
re

s 
lo

ng
. T

he
y 

ca
n 

so
m

et
im

es
 re

co
rd

 th
ei

r 
m

ea
su

re
m

en
ts

 in
 c

en
tim

et
re

s 
an

d 
fra

ct
io

ns
 o

f c
en

tim
et

re
s 

e.
g.

 th
e 

er
as

er
 is

  

21 2  c
m

 lo
ng

. T
hi

s 
is

 e
as

y 
to

 d
o 

be
ca

us
e 

on
 a

 ru
le

r, 
th

e 
5th

 m
ill

im
et

re
 g

ra
da

tio
n 

lin
e 

is
 

no
rm

al
ly

 lo
ng

er
. O

nc
e 

le
ar

ne
rs

 h
av

e 
le

ar
ne

d,
 fr

om
 re

ad
in

g 
co

m
m

er
ci

al
 m

as
s 

an
d 

ca
pa

ci
ty

 p
ac

ka
gi

ng
, t

ha
t 2

1 2   
is

 th
e 

sa
m

e 
as

 2
,5

 , 
th

ey
 w

ill
 a

ls
o 

be
 a

bl
e 

to
 u

se
 th

e 
de

ci
m

al
 ',

5'
 in

 th
ei

r r
ec

or
di

ng
 i.

e.
 2

,5
cm

 lo
ng

.

7 
ho

ur
s 
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4.

1
Le

ng
th

Ta
pe

 m
ea

su
re

s 
th

at
 a

re
 lo

ng
er

 th
an

 1
m

 a
nd

 2
m

 s
ho

ul
d 

al
so

 b
e 

us
ed

 e
.g

. b
ui

ld
er

 
ta

pe
s 

or
 s

ur
ve

yo
r t

ap
es

 c
an

 b
e 

m
or

e 
th

an
 1

0 
m

et
re

s.
 T

he
 lo

ng
er

 m
ea

su
rin

g 
ta

pe
s 

ar
e 

m
or

e 
di

ffi
cu

lt 
to

 u
se

. L
ea

rn
er

s 
ca

nn
ot

 o
nl

y 
re

ad
 o

ff 
th

e 
nu

m
be

r c
or

re
sp

on
di

ng
 

w
ith

 th
e 

fin
al

 m
ea

su
re

m
en

t. 
Th

ey
 a

ls
o 

ne
ed

 to
 k

no
w

 fo
r h

ow
 m

an
y 

m
et

re
s 

th
ey

 
ha

ve
 u

nr
ol

le
d 

th
e 

ta
pe

, e
.g

, t
he

 d
is

ta
nc

e 
m

ay
 b

e 
4m

 a
nd

 7
8c

m
, b

ut
 th

e 
ta

pe
 

m
ay

 o
nl

y 
sh

ow
 th

e 
nu

m
be

r 7
8.

 W
he

n 
us

in
g 

th
e 

lo
ng

er
 lo

ng
er

 m
ea

su
rin

g 
ta

pe
s,

 
es

tim
at

io
n 

be
co

m
es

 e
ve

n 
m

or
e 

im
po

rta
nt

.

C
om

pa
re

 a
nd

 o
rd

er
 le

ng
th

s 
up

 to
 6

 d
ig

its
 in

 m
m

, c
m

, m
, k

m

In
 th

e 
In

te
rm

ed
ia

te
 P

ha
se

 le
ar

ne
rs

 n
ee

d 
to

 w
or

k 
w

ith
 d

ra
w

in
gs

 o
f o

bj
ec

ts
 w

ith
 

sp
ec

ifi
ed

 le
ng

th
s,

 o
r w

rit
te

n 
de

sc
rip

tio
ns

 o
f o

bj
ec

ts
 w

ith
 s

pe
ci

fie
d 

le
ng

th
s.

 A
t fi

rs
t 

le
ar

ne
rs

 c
an

 c
om

pa
re

 le
ng

th
 g

iv
en

 in
 th

e 
sa

m
e 

un
its

, b
ut

 o
nc

e 
th

ey
 k

no
w

 h
ow

 to
 

co
nv

er
t b

et
w

ee
n 

un
its

, t
he

y 
ca

n 
co

m
pa

re
 le

ng
th

s 
an

d 
he

ig
ht

s 
of

 o
bj

ec
ts

 w
hi

ch
 a

re
 

sp
ec

ifi
ed

 in
 d

iff
er

en
t u

ni
ts

C
al

cu
la

tio
ns

 (i
nc

lu
di

ng
 c

on
ve

rs
io

ns
) a

nd
 p

ro
bl

em
-s

ol
vi

ng
M

ea
su

re
m

en
t p

ro
vi

de
s 

a 
co

nt
ex

t i
n 

w
hi

ch
 to

 p
ra

ct
is

e 
sk

ill
s 

ac
qu

ire
d 

in
 N

um
be

rs
, 

O
pe

ra
tio

ns
 a

nd
 R

el
at

io
ns

hi
ps

. T
he

 s
ki

lls
, o

pe
ra

tio
ns

 a
nd

 n
um

be
r r

an
ge

s 
re

qu
ire

d 
ar

e 
gi

ve
n 

be
lo

w
.

Es
tim

at
e 

an
d 

ca
lc

ul
at

e 
us

in
g 

•	
R

ou
nd

 n
um

be
rs

 u
p 

or
 d

ow
n 

to
 th

e 
ap

pr
op

ria
te

 u
ni

t o
f l

en
gt

h

•	
R

ou
nd

in
g 

of
f t

o 
5,

 1
0,

 1
00

 a
nd

1 
00

0 
 

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
up

 to
 5

-d
ig

it 
nu

m
be

rs

•	
M

ul
tip

lic
at

io
n:

 3
-d

ig
it 

nu
m

be
r b

y 
2-

di
gi

t n
um

be
r 

•	
D

iv
is

io
n:

 3
-d

ig
it 

nu
m

be
r b

y 
2-

di
gi

t n
um

be
r 

•	
A

dd
 c

om
m

on
 fr

ac
tio

ns
 in

 th
e 

co
nt

ex
t o

f m
ea

su
re

m
en

t (
us

in
g 

on
ly

 h
al

ve
s,

 th
ird

s,
 

qu
ar

te
rs

, fi
fth

s,
 s

ix
th

s,
 s

ev
en

th
s 

an
d 

ei
gh

th
s)

B
y 

th
e 

en
d 

of
 th

e 
ye

ar
 th

e 
nu

m
be

r r
an

ge
s 

an
d 

op
er

at
io

ns
 c

an
 b

e 
in

cr
ea

se
d 

to
 

in
cl

ud
e 

ev
er

yt
hi

ng
 th

at
 is

 c
ov

er
ed

 u
nd

er
 N

um
be

rs
, O

pe
ra

tio
ns

 a
nd

 R
el

at
io

ns
hi

ps
.

S
ol

ve
 p

ro
bl

em
s 

re
la

tin
g 

to
 d

is
ta

nc
e 

an
d 

le
ng

th
 in

cl
ud

in
g 

ra
te

 a
nd

 ra
tio

 p
ro

bl
em

s.

C
on

ve
rs

io
ns

 b
et

w
ee

n 
un

its

m
m

   
↔

   
 c

m

cm
   

 ↔
   

  m

m
   

  ↔
   

km

C
on

ve
rti

ng
 b

et
w

ee
n 

th
e 

un
its

 o
f m

ea
su

re
m

en
t a

bo
ve

 p
ro

vi
de

s 
a 

co
nt

ex
t f

or
 

pr
ac

tis
in

g 
m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 b
y 

10
, 1

00
, 1

 0
00

C
on

ve
rs

io
ns

 s
ho

ul
d 

be
 li

m
ite

d 
to

 w
ho

le
 n

um
be

rs
 a

nd
 fr

ac
tio

ns
 g

iv
en

 o
nl

y 
as

 
ha

lv
es

 / 
th

ird
s 

/ q
ua

rte
rs

 / 
fif

th
s 

/ s
ix

th
s 

/ s
ev

en
th

s 
/ e

ig
ht

hs
. 
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4.

1
Le

ng
th

In
 G

ra
de

 5
 le

ar
ne

rs
 d

o 
no

t c
al

cu
la

te
 u

si
ng

 d
ec

im
al

s.
 W

he
n 

do
in

g 
di

vi
si

on
 th

er
e 

w
ill

 
so

m
et

im
es

 b
e 

a 
re

m
ai

nd
er

 in
 th

e 
an

sw
er

, e
.g

. 3
7 

÷ 
4 

= 
9 

re
m

ai
nd

er
 1

. S
im

ila
rly

 
w

he
n 

co
nv

er
tin

g 
be

tw
ee

n 
un

its
, a

ns
w

er
s 

m
ay

 b
e 

st
at

ed
 in

 a
 c

om
bi

na
tio

n 
of

 u
ni

ts
 

e.
g.

 

•	
35

cm
 =

 3
cm

 a
nd

 5
m

m
 o

r 3
1 2 c

m

•	
52

6c
m

 =
 5

m
 a

nd
 2

6c
m

•	
2 

50
0m

 =
 2

m
 a

nd
 5

00
cm

 

•	
4 

1 2  k
m

 =
 4

 5
00

m
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NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

M
ul

tip
lic

at
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns
M

ul
tip

lic
at

io
n 

of
 a

t l
ea

st
 w

ho
le

 3
-d

ig
it 

by
 

2-
di

gi
t n

um
be

rs
C

al
cu

la
tio

n 
te

ch
ni

qu
es

U
si

ng
 a

 ra
ng

e 
of

 te
ch

ni
qu

es
 to

 
pe

rfo
rm

 a
nd

 c
he

ck
 w

rit
te

n 
an

d 
m

en
ta

l c
al

cu
la

tio
ns

 o
f w

ho
le

 n
um

be
rs

 
in

cl
ud

in
g:

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

 
•	

us
in

g 
a 

nu
m

be
r l

in
e

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g
N

um
be

r r
an

ge
 fo

r m
ul

tip
le

s 
an

d 
fa

ct
or

s
•	

M
ul

tip
le

s 
of

 2
-d

ig
its

 w
ho

le
 n

um
be

rs
 

to
 a

t l
ea

st
 1

00
•	

Fa
ct

or
s 

of
 2

-d
ig

it 
w

ho
le

 n
um

be
rs

 to
 

at
 le

as
t 1

00
Pr

op
er

tie
s 

of
 w

ho
le

 n
um

be
rs

•	
R

ec
og

ni
ze

 a
nd

 u
se

 th
e 

co
m

m
ut

at
iv

e;
 

as
so

ci
at

iv
e 

an
d 

di
st

rib
ut

iv
e 

pr
op

er
tie

s 
w

ith
 w

ho
le

 n
um

be
rs

•	
0 

in
 te

rm
s 

of
 it

s 
ad

di
tiv

e 
pr

op
er

ty
•	

1 
in

 te
rm

s 
of

 it
s 

m
ul

tip
lic

at
iv

e 
pr

op
er

ty
So

lv
in

g 
pr

ob
le

m
s

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng
 

--
fin

an
ci

al
 c

on
te

xt
s

--
m

ea
su

re
m

en
t c

on
te

xt
s

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng
 c

om
pa

rin
g 

tw
o 

or
 m

or
e 

qu
an

tit
ie

s 
of

 th
e 

sa
m

e 
ki

nd
 

(r
at

io
)

W
ha

t i
s 

di
ffe

re
nt

 to
 T

er
m

 1
?

In
 T

er
m

 1
, l

ea
rn

er
s 

m
ul

tip
ly

 2
-d

ig
it 

by
 2

-d
ig

it 
nu

m
be

rs
. I

n 
Te

rm
 2

, l
ea

rn
er

s 
m

ul
tip

ly
 

3-
di

gi
t b

y 
2-

di
gi

t n
um

be
rs

Le
ar

ne
rs

 s
ho

ul
d 

do
 c

on
te

xt
 fr

ee
 c

al
cu

la
tio

ns
 a

nd
 s

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s
Fo

cu
s 

on
 m

ul
tip

le
s 

an
d 

fa
ct

or
s,

 s
o 

th
at

 le
ar

ne
rs

’ k
no

w
le

dg
e 

of
 m

ul
tip

le
s 

an
d 

fa
ct

or
s 

ca
n 

be
 u

se
d 

in
 m

ul
tip

lic
at

io
n.

Le
ar

ne
rs

 s
ho

ul
d 

co
nt

in
ue

 to
 ju

dg
e 

th
e 

re
as

on
ab

le
ne

ss
 o

f t
he

ir 
so

lu
tio

ns
 e

.g
. b

y 
es

tim
at

in
g 

be
fo

re
 c

al
cu

la
tin

g 
us

in
g 

ro
un

di
ng

 o
ff 

to
 th

e 
ne

ar
es

t 1
0,

 1
00

, 1
 0

00
U

si
ng

 th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

 to
 m

ul
tip

ly

54
7 

x 
(4

0 
+ 

5)
 =

 5
47

 x
40

 +
 5

47
 x

 5
 	
  

  (
 u

si
ng

 th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

)
	

= 
21

 8
80

 +
 2

 7
35

 
	

= 
24

 6
15

 
or 54

7x
 (5

0 
– 

5)
 =

 5
47

 x
 5

0 
– 

54
7 

x5
 	
  

  (
us

in
g 

th
e 

di
st

rib
ut

iv
e 

pr
op

er
ty

) 
	

= 
27

 3
50

 –
 2

 7
35

 
	

= 
24

 6
15

 
U

si
ng

 ro
un

di
ng

-o
ff 

to
 e

st
im

at
e 

an
d 

ju
dg

e 
re

as
on

ab
le

ne
ss

 o
f a

ns
w

er
54

7 
x 

45
 =

 5
47

 x
 5

0 
≈ 

27
 3

50
 

B
re

ak
in

g 
do

w
n 

nu
m

be
rs

 in
to

 fa
ct

or
s 

to
 m

ul
tip

ly
E

xa
m

pl
e:

C
al

cu
la

te
 5

47
 x

 4
2 

54
7 

x 
42

 =
 5

47
 x

 7
 x

 6
 

   
   

   
   

  =
 5

47
 x

 2
 x

 3
 x

 7
 

   
   

   
   

  =
 1

 0
94

 x
 3

 x
 7

 
   

   
   

   
  =

 3
 2

82
 x

 7
 

   
   

   
   

  =
 (7

 x
 3

 0
00

) +
 (7

 x
 2

00
) +

 (7
 x

 8
0)

 +
 (7

 x
 2

)
   

   
   

   
  =

 2
1 

00
0 

+ 
1 

40
0 

+ 
56

0 
+ 

14
 

   
   

   
   

  =
 2

2 
97

4
N

ot
ic

e 
th

at
 a

s 
nu

m
be

rs
 g

et
 la

rg
er

, l
ea

rn
er

s 
w

ill
 te

nd
 to

 u
se

 m
or

e 
th

an
 o

ne
 

ca
lc

ul
at

in
g 

te
ch

ni
qu

e 
at

 th
e 

sa
m

e 
tim

e 
e.

g.
 in

 th
e 

ab
ov

e 
ex

am
pl

e 
th

e 
fa

ct
or

s 
of

 th
e 

m
ul

tip
lie

r a
re

 u
se

d 
bu

t t
he

 m
ul

tip
lic

an
t i

s 
sp

lit
 in

to
 p

la
ce

 v
al

ue
 p

ar
ts

.
K

in
ds

 o
f p

ro
bl

em
s

Tr
ea

tin
g 

gr
ou

ps
 a

s 
un

its
/ra

te
 

S
ee

 th
e 

de
sc

rip
tio

n 
of

 p
ro

bl
em

 ty
pe

s 
at

 th
e 

en
d 

of
 th

e 
G

ra
de

 5
 n

ot
es

6 
ho

ur
s 
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 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

2
Pr

op
er

tie
s 

of
 

3-
D

 o
bj

ec
ts

O
bj

ec
ts

 le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 a

nd
 

na
m

e

•	
re

ct
an

gu
la

r p
ris

m
s 

an
d 

ot
he

r p
ris

m
s

•	
cu

be
s

•	
cy

lin
de

rs

•	
co

ne
s

•	
py

ra
m

id
s

•	
si

m
ila

rit
ie

s 
an

d 
di

ffe
re

nc
es

 b
et

w
ee

n 
cu

be
s 

an
d 

re
ct

an
gu

la
r p

ris
m

s

C
ha

ra
ct

er
si

st
ic

s 
le

ar
ne

rs
 u

se
 to

 
di

st
in

gu
is

h,
 d

es
cr

ib
e,

 s
or

t a
nd

 c
om

pa
re

 
sh

ap
es

•	
sh

ap
e 

of
 fa

ce
s

•	
nu

m
be

r o
f f

ac
es

 

•	
fla

t a
nd

 c
ur

ve
d 

su
rfa

ce
s

•	
Fu

rth
er

 a
ct

iv
iti

es
 to

 fo
cu

s 
le

ar
ne

rs
 o

n 
ch

ar
ac

te
rs

is
tic

s 
of

 o
bj

ec
ts

•	
m

ak
e 

3-
D

 m
od

el
s 

us
in

g 
cu

t o
ut

 
po

ly
go

ns

•	
cu

tti
ng

 o
pe

n 
bo

xe
s 

to
 tr

ac
e 

an
d 

de
sc

rib
e 

th
ei

r n
et

s

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 4
?

•	
cu

be
s 

ar
e 

in
tro

du
ce

d

•	
le

ar
ne

rs
 w

or
k 

w
ith

 p
ris

m
s 

as
 a

 g
ro

up
 fo

r t
he

 fi
rs

t t
im

e

•	
in

 th
e 

sa
m

e 
w

ay
 th

at
 le

ar
ne

rs
 d

is
tin

gu
is

h 
be

tw
ee

n 
re

ct
an

gl
es

 a
nd

 s
qu

ar
es

, 
us

in
g 

th
e 

le
ng

th
s 

of
 th

ei
r s

id
es

, s
o 

th
ey

 d
is

tin
gu

is
h 

be
tw

ee
n 

cu
be

s 
an

d 
re

ct
an

gu
la

r p
ris

m
s 

us
in

g 
th

e 
sh

ap
es

 o
f t

he
ir 

fa
ce

s

•	
le

ar
ne

rs
 c

ou
nt

 th
e 

nu
m

be
r o

f f
ac

es
 o

n 
3-

D
 o

bj
ec

ts
 a

nd
 u

se
 th

is
 a

s 
pa

rt 
of

 th
ei

r 
de

sc
rip

tio
ns

 o
f o

bj
ec

ts

O
bj

ec
ts

 a
nd

 th
ei

r d
is

tin
gu

is
hi

ng
 c

ha
ra

ct
er

si
st

ic
s

Th
er

e 
ar

e 
th

re
e 

w
ay

s 
in

 w
hi

ch
 le

ar
ne

rs
 d

is
tin

gu
is

h 
3-

D
 o

bj
ec

ts
 in

 G
ra

de
 5

1.
	B

y 
ch

ec
ki

ng
 w

he
th

er
 th

ey
 h

av
e 

fla
t o

r c
ur

ve
d 

su
rfa

ce
s.

 T
hr

ee
 d

im
en

si
on

al
 

ob
je

ct
s 

ca
n 

be
 g

ro
up

ed
 a

s 
fo

llo
w

s:

•	
O

bj
ec

ts
 w

ith
 a

 c
ur

ve
d 

su
rfa

ce
 o

nl
y:

 

Ex
am

pl
e:

 s
ph

er
e 

•	
O
bj
ec
ts
 w
ith
 fl
at
 a
nd
 c
ur
ve
d 
su
rfa
ce
s 

Ex
am

pl
es

:

co
ne

s 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

cy
lin

de
rs

 

	
  

•	
O
bj
ec
ts
 w
ith
 o
nl
y 
fla
t s
ur
fa
ce
s.

 In
 G

ra
de

 5
 le

ar
ne

rs
 o

nl
y 

id
en

tif
y 

an
d 

na
m

e

re
ct

an
gu

la
r p

ris
m

s 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
cu

be
s:

  

6 
H

ou
rs
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H
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 G
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(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

2
Pr

op
er

tie
s 

of
 

3-
D

 o
bj

ec
ts

ot
he

r p
ris

m
s

py
ra

m
id

s:
 s

qu
ar

e 
ba

se
d 

py
ra

m
id

.
	
  

2.
	W

he
n 

lo
ok

in
g 

at
 th

e 
gr

ou
p 

of
 o

bj
ec

ts
 w

ith
 fl

at
 s

ur
fa

ce
s,

 le
ar

ne
rs

 s
ho

ul
d 

kn
ow

 
th

at
 th

e 
fla

t s
ur

fa
ce

s 
of

 a
 3

-D
 o

bj
ec

t a
re

 c
al

le
d 

fa
ce

s.
 T

he
y 

de
sc

rib
e 

th
es

e 
ob

je
ct

s 
ac

co
rd

in
g 

to
 th

e 
ki

nd
s 

of
 2

-D
 s

ha
pe

s 
th

at
 m

ak
e 

up
 th

e 
fla

t s
ur

fa
ce

s 
e.

g.
 

th
e 

fa
ce

s 
of

 a
 re

ct
an

gu
la

r p
ris

m
 c

an
 a

ll 
be

 re
ct

an
gl

es
 o

r s
om

e 
ca

n 
be

 s
qu

ar
es

. 
S

qu
ar

e-
ba

se
d 

py
ra

m
id

s 
ha

ve
 o

ne
 s

qu
ar

e 
fa

ce
 a

nd
 th

e 
ot

he
r f

ac
es

 a
re

 tr
ia

ng
le

s.
3.

	L
ea

rn
er

s 
ca

n 
al

so
 lo

ok
 fo

r r
ig

ht
 a

ng
le

s 
on

 th
e 

fa
ce

s 
of

 o
bj

ec
ts

. I
f t

he
 o

bj
ec

t t
ha

t 
th

ey
 a

re
 e

xa
m

in
in

g 
ha

s 
fa

ce
s 

w
ith

 o
nl

y 
rig

ht
 a

ng
le

s,
 th

en
 it

 w
ill

 b
e 

ei
th

er
 a

 c
ub

e 
or

 a
 re

ct
an

gu
la

r p
ris

m
.

Fu
rth

er
 a

ct
iv

iti
es

 to
 fo

cu
s 

le
ar

ne
rs

 o
n 

ch
ar

ac
te

ris
tic

s 
of

 o
bj

ec
ts

: 
Le

ar
ne

rs
 c

re
at

e 
3-

D
 o

bj
ec

ts
 b

y 
pu

tti
ng

 to
ge

th
er

 c
ut

-o
ut

 p
ol

yg
on

s,
 w

hi
ch

 h
el

ps
 to

 
fo

cu
s 

at
te

nt
io

n 
on

 th
e 

sh
ap

es
 o

f t
he

 fa
ce

s 
of

 th
e 

3-
D

 o
bj

ec
ts

.
Le

ar
ne

rs
 c

ut
 o

pe
n 

bo
xe

s 
to

 m
ak

e 
ne

ts
. T

he
y 

de
sc

rib
e 

th
e 

ne
ts

 o
f t

he
 b

ox
es

. 
In

te
rp

re
tin

g 
dr

aw
in

gs
 o

f 3
-D

 o
bj

ec
ts

 a
nd

 w
rit

te
n 

ex
er

ci
se

s
Le

ar
ne

rs
 n

ee
d 

to
 w

or
k 

w
ith

 re
al

 o
bj

ec
ts

. H
ow

ev
er

 th
ey

 a
ls

o 
ne

ed
 to

 d
o 

w
rit

te
n 

ex
er

ci
se

s 
on

 3
-D

 o
bj

ec
ts

. I
nt

er
pr

et
in

g 
pi

ct
ur

es
 o

f 3
-D

 o
bj

ec
ts

 is
 m

or
e 

di
ffi

cu
lt 

th
an

 
w

or
ki

ng
 w

ith
 th

e 
re

al
 o

bj
ec

ts
. L

ea
rn

er
s 

sh
ou

ld
 p

ra
ct

ic
e 

in
te

rp
re

tin
g 

dr
aw

in
gs

 o
f 

3-
D

 o
bj

ec
ts

. T
he

y 
sh

ou
ld

 id
en

tif
y 

an
d 

na
m

e 
3-

D
 o

bj
ec

ts
 in

 d
ra

w
in

gs
 a

nd
 id

en
tif

y 
ev

er
yd

ay
 o

bj
ec

ts
 th

at
 lo

ok
 li

ke
 g

eo
m

et
ric

 o
bj

ec
ts

 e
.g

. a
 m

ilk
 c

ar
to

n 
lo

ok
s 

lik
e 

a 
re

ct
an

gu
la

r p
ris

m
s.

 D
es

cr
ib

e 
th

e 
su

rfa
ce

s 
of

 o
bj

ec
ts

 w
he

n 
sh

ow
n 

dr
aw

in
g 

of
 3

-D
 

ob
je

ct
s,

 m
at

ch
 th

e 
2-

D
 s

ha
pe

s 
th

at
 h

av
e 

th
e 

sa
m

e 
sh

ap
e 

as
 th

e 
fa

ce
s 

of
 3

-D
 

ob
je

ct
s,

 m
at

ch
 n

et
s 

of
 re

ct
an

gu
la

r p
ris

m
s 

to
 th

e 
ap

pr
op

ria
te

 d
ra

w
in

g 
of

 re
ct

an
gu

la
r 

pr
is

m
s 

an
d 

co
m

pa
re

 3
-D

 o
bj

ec
ts

 fr
om

 d
ra

w
in

gs
.

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

s 
sh

ou
ld

 h
av

e 
be

en
 a

ss
es

se
d 

on
: 

•	
le

ng
th

•	
m

ul
tip

lic
at

io
n 

of
 u

p 
to

 3
-d

ig
it 

nu
m

be
rs

 b
y 

2-
di

gi
t n

um
be

rs

•	
3-

D
 o

bj
ec

ts
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(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 g
eo

m
et

ric
 

pa
tte

rn
s 

lo
ok

in
g 

fo
r r

el
at

io
ns

hi
ps

 o
r 

ru
le

s 
of

 p
at

te
rn

s

--
re

pr
es

en
te

d 
in

 p
hy

si
ca

l o
r d

ia
gr

am
 

fo
rm

--
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 
di

ffe
re

nc
e 

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r 

ru
le

s 
in

 le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s

D
et

er
m

in
e 

in
pu

t v
al

ue
s,

 o
ut

pu
t 

va
lu

es
 a

nd
 ru

le
s 

fo
r t

he
 p

at
te

rn
s 

an
d 

re
la

tio
ns

hi
ps

 u
si

ng
 fl

ow
 d

ia
gr

am
s

Eq
ui

va
le

nt
 fo

rm
s

D
et

er
m

in
e 

eq
ui

va
le

nc
e 

of
 d

iff
er

en
t 

de
sc

rip
tio

ns
 o

f t
he

 s
am

e 
re

la
tio

ns
hi

p 
or

 
ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
by

 a
 n

um
be

r s
en

te
nc

e

In
 G

eo
m

et
ric

 P
at

te
rn

s 
in

 th
e 

In
te

rm
ed

ia
te

 P
ha

se
 th

e 
ai

m
 is

 fo
r l

ea
rn

er
s 

to
 g

et
 

m
or

e 
pr

ac
tic

e 
in

 w
or

ki
ng

 w
ith

 g
eo

m
et

ric
 p

at
te

rn
s 

ea
ch

 y
ea

r. 
Le

ar
ne

rs
 c

on
tin

ue
 

to
 d

o 
th

e 
ac

tiv
iti

es
 th

ey
 d

id
 in

 G
ra

de
 4

. T
he

y 
ju

st
 le

ar
n 

to
 d

o 
th

em
 m

or
e 

qu
ic

kl
y.

 
Le

ar
ne

rs
 n

o 
lo

ng
er

 w
or

k 
w

ith
 s

im
pl

e 
re

pe
at

in
g 

pa
tte

rn
s.

Le
ar

ne
rs

 w
or

k 
w

ith
 p

at
te

rn
s 

th
at

 a
re

 m
ad

e 
fro

m
 2

-D
 s

ha
pe

s 
an

d 
3-

D
 o

bj
ec

ts
 o

r 
fro

m
 d

ra
w

in
gs

 / 
di

ag
ra

m
s 

of
 th

es
e 

sh
ap

es
 a

nd
 o

bj
ec

ts
. I

n 
P

at
te

rn
s,

 F
un

ct
io

ns
 

an
d 

A
lg

eb
ra

 w
e 

ch
oo

se
 g

eo
m

et
ric

 p
at

te
rn

s 
th

at
 c

an
 b

e 
re

-d
es

cr
ib

ed
 u

si
ng

 a
 

nu
m

be
r p

at
te

rn
, t

hi
s 

do
es

 n
ot

 m
ea

n 
th

at
 it

 c
an

’t 
be

 d
es

cr
ib

ed
 in

 w
or

ds
. I

n 
fa

ct
 th

e 
de

sc
rip

tio
n 

in
 w

or
ds

 is
 u

su
al

ly
 th

e 
st

ar
tin

g 
po

in
t. 

In
 S

ha
pe

 a
nd

 S
pa

ce
 le

ar
ne

rs
 

al
so

 w
or

k 
w

ith
 v

is
ua

l p
at

te
rn

s 
th

at
 a

re
 g

eo
m

et
ric

. H
ow

ev
er

 th
ey

 a
re

 o
nl

y 
re

qu
ire

d 
to

 d
es

cr
ib

e 
th

e 
pa

tte
rn

s 
us

in
g 

th
e 

la
ng

ua
ge

 o
f g

eo
m

et
ry

 a
nd

 to
 c

op
y 

th
e 

pa
tte

rn
s.

 
W

hi
le

 m
an

y 
of

 th
es

e 
pa

tte
rn

s 
ca

n 
be

 d
es

cr
ib

ed
 u

si
ng

 a
lg

eb
ra

ic
 e

xp
re

ss
io

ns
, t

hi
s 

is
 b

ey
on

d 
th

e 
sc

op
e 

of
 In

te
rm

ed
ia

te
 P

ha
se

 le
ar

ne
rs

.

Le
ar

ne
rs

 s
ho

w
 th

e 
sa

m
e 

pa
tte

rn
s 

in
 d

iff
er

en
t w

ay
s:

 in
 a

 d
ia

gr
am

, a
s 

a 
ve

rb
al

 
de

sc
rip

tio
n,

 a
s 

a 
flo

w
 d

ia
gr

am
 a

nd
 in

 a
 n

um
be

r s
en

te
nc

e.
 S

om
et

im
es

 le
ar

ne
rs

 a
re

 
ab

le
 to

 s
ee

 d
iff

er
en

t a
sp

ec
ts

 o
f a

 p
at

te
rn

 w
he

n 
th

ey
 c

ha
ng

e 
th

e 
fo

rm
 in

 w
hi

ch
 th

e 
pa

tte
rn

 is
 p

re
se

nt
ed

. 

W
ha

t k
in

ds
 o

f g
eo

m
et

ric
 p

at
te

rn
s 

sh
ou

ld
 le

ar
ne

rs
 w

or
k 

w
ith

?

P
at

te
rn

s 
in

 w
hi

ch
 th

e 
sh

ap
es

 g
ro

w
 (i

nc
re

as
e)

 o
r d

ec
re

as
e 

in
 d

iff
er

en
t w

ay
s.

 

•	
pa

tte
rn

s 
in

 w
hi

ch
 th

e 
sh

ap
e 

ke
ep

s 
its

 fo
rm

, b
ut

 g
et

s 
la

rg
er

 (o
r s

m
al

le
r)

 a
t e

ac
h 

st
ag

e 
e.

g.

	
  

•	
pa

tte
rn

s 
in

 w
hi

ch
 a

 s
ha

pe
 o

r p
ar

t o
f a

 s
ha

pe
 is

 a
dd

ed
 a

t e
ac

h 
st

ag
e 

e.
g.

 

	
  

In
 e

ac
h 

of
 th

e 
ex

am
pl

es
 a

bo
ve

 th
e 

pa
tte

rn
 is

 m
ad

e 
by

 a
dd

in
g 

on
 th

e 
sa

m
e 

nu
m

be
r 

of
 m

at
ch

st
ic

ks
. I

n 
th

e 
to

p 
pa

tte
rn

 fo
ur

 m
at

ch
st

ic
ks

 a
re

 a
dd

ed
 e

ac
h 

tim
e.

 In
 th

e 
se

co
nd

 p
at

te
rn

 th
re

e 
m

at
ch

st
ic

ks
 a

re
 a

dd
ed

 e
ac

h 
tim

e.
 B

ot
h 

nu
m

be
r p

at
te

rn
s 

ar
e 

pa
tte

rn
s 

w
ith

 a
 c

on
st

an
t d

iff
er

en
ce

. 

M
os

t g
eo

m
et

ric
 p

at
te

rn
s 

le
ar

ne
rs

 s
ee

 in
 G

ra
de

 5
 w

ill
 b

e 
pa

tte
rn

s 
w

ith
 a

 c
on

st
an

t 
di

ffe
re

nc
e.

 T
he

y 
ar

e 
m

or
e 

lik
el

y 
to

 g
et

 p
at

te
rn

s 
w

ith
 a

 c
on

st
an

t r
at

io
 w

he
n 

w
or

ki
ng

 
w

ith
 n

um
be

r s
eq

ue
nc

es
.
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G
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G
eo

m
et

ric
 

pa
tte

rn
s

Th
e 

pa
tte

rn
 b

el
ow

 is
 a

ls
o 

a 
pa

tte
rn

 w
ith

 a
 c

on
st

an
t d

iff
er

en
ce

: f
ou

r s
qu

ar
es

 a
re

 
ad

de
d 

ea
ch

 ti
m

e.

	
  

P
at

te
rn

s 
w

ith
 n

ei
th

er
 a

 c
on

st
an

t d
iff

er
en

ce
 n

or
 a

 c
on

st
an

t r
at

io

Ex
am

pl
e:

	
  

W
ha

t s
ho

ul
d 

le
ar

ne
rs

 d
o?

 

•	
C

op
y 

an
d 

ex
te

nd
 th

e 
pa

tte
rn

Th
is

 h
el

ps
 th

em
 to

 u
nd

er
st

an
d 

ho
w

 th
e 

pa
tte

rn
 is

 fo
rm

ed

•	
D

es
cr

ib
e 

th
e 

pa
tte

rn
 in

 w
or

ds
. 

D
iff

er
en

t l
ea

rn
er

s 
w

ill
 d

es
cr

ib
e 

di
ffe

re
nt

 a
sp

ec
ts

 o
f t

he
 p

at
te

rn
. 

Le
ar

ne
rs

 a
re

 re
qu

ire
d 

to
 d

es
cr

ib
e 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

sh
ap

es
 in

 th
e 

se
qu

en
ce

 o
r r

ul
es

 in
 o

w
n 

w
or

ds
. T

o 
do

 th
is

, l
ea

rn
er

s 
ne

ed
 d

is
cu

ss
 h

ow
 th

ey
 

m
ad

e 
th

e 
pa

tte
rn

 o
r b

e 
ab

le
 to

 a
ns

w
er

 th
e 

qu
es

tio
n 

“H
ow

 d
o 

I g
et

 fr
om

 o
ne

 
st

ag
e 

in
 th

e 
pa

tte
rn

 to
 th

e 
ne

xt
?”

•	
Le

ar
ne

rs
 n

ee
d 

op
po

rtu
ni

tie
s 

to
 s

ee
 th

at
 c

ha
ng

in
g 

th
e 

fo
rm

 o
f r

ep
re

se
nt

at
io

n 
fro

m
 g

eo
m

et
ric

 to
 v

er
ba

l o
r t

o 
a 

flo
w

 d
ia

gr
am

 o
r t

o 
a 

ta
bl

e 
ca

n 
so

m
et

im
es

 h
el

p 
th

em
 to

 u
nd

er
st

an
d 

th
e 

pa
tte

rn
. L

ea
rn

er
s 

sh
ou

ld
 “t

ra
ns

la
te

” t
he

se
 g

eo
m

et
ric

 
se

qu
en

ce
s 

in
to

 o
th

er
 fo

rm
s 

of
 e

xp
re

ss
io

n 
or

 re
pr

es
en

ta
tio

n 
na

m
el

y 
by

:

--
ve

rb
al

 d
es

cr
ip

tio
n 

of
 th

e 
pa

tte
rn

--
flo

w
 d

ia
gr

am
s 

or
 in

pu
t –

ou
tp

ut
 d

ia
gr

am
s

--
nu

m
be

r s
eq

ue
nc

es
 w

hi
ch

 c
an

 b
e 

re
co

rd
ed

 in
 a

 ta
bl

e 
fo

rm
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s
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E
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di
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e 
pa

tte
rn
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   D
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cr
ib

in
g 

th
e 

pa
tte

rn
 in

 o
w

n 
w

or
ds

“It
 is

 a
 p

at
te

rn
 o

f s
qu

ar
es

”

“ E
ac

h 
sq

ua
re

 is
 b

ig
ge

r t
ha

n 
th

e 
on

e 
be

fo
re

”

D
es

cr
ib

in
g 

ho
w

 th
ey

 m
ad

e 
th

e 
pa

tte
rn

 o
r a

ns
w

er
in

g 
th

e 
qu

es
tio

n 
“H

ow
 d

id
 y

ou
 

ge
t f

ro
m

 o
ne

 s
ta

ge
 to

 th
e 

ne
xt
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“I 
ad
de
d 
on
e 
m
or
e 
m
at
ch
st
ic
k 
to
 e
ac
h 
si
de
 o
f e
ac
h 
sq
ua
re
”

“E
ac
h 
sq
ua
re
 h
as
 o
ne
 m
or
e 
m
at
ch
st
ic
k 
in
 e
ac
h 
si
de
 th
an
 th
e 
sq
ua
re
 to
 th
e 
le
ft 

of
 it

”

R
ec

or
di

ng
 th

e 
nu

m
be

r p
at

te
rn

 in
 a

 ta
bl

e

W
he

n 
le

ar
ne

rs
 fi

ll 
in

 a
 ta

bl
e 

lik
e 

th
e 

on
e 

be
lo

w
, t

he
y 

ca
n 

se
e 

th
at

 th
e 

nu
m

be
r o

f 
m

at
ch

st
ic

ks
 u

se
d 

fo
r e

ac
h 

sq
ua

re
 is

 4
 ti

m
es

 th
e 

po
si

tio
n 

nu
m

be
r o

f t
he

 s
qu

ar
e.

 

Le
ar

ne
rs

 c
an

 th
en

 b
e 

as
ke

d 
to

 p
re

di
ct

 h
ow

 m
an

y 
m

at
ch

es
 th

ey
 w

ill
 u

se
 fo

r 
sq

ua
re

s 
th

ey
 h

av
e 

no
t b

ui
lt 

e.
g.

 1
0th

, 1
00

th
 , 

et
c,

S
qu

ar
e’

s 
po

si
tio

n 
nu

m
be

r
1

2
3

4
5

6
10

N
um

be
r o

f m
at

ch
 s

tic
ks

4
8

12

SP
A

C
E 

AND



 

SH
A

PE
3.

3
Sy

m
m

et
ry

R
ec

og
ni

ze
, d

ra
w

 a
nd

 d
es

cr
ib

e 
lin

es
 

of
 s

ym
m

et
ry

 in
 2

-D
 s

ha
pe

s
Th

is
 s

ho
ul

d 
in

cl
ud

e 
sh

ap
es

 in
 w

hi
ch

 th
er

e 
is

 m
or

e 
th

an
 o

ne
 li

ne
 o

f s
ym

m
et

ry
.

D
ra

w
in

gs
 o

f 2
-D

 s
ha

pe
s 

w
he

re
 th

e 
lin

e 
of

 s
ym

m
et

ry
 is

 n
ot

 n
ec

es
sa

ril
y 

ve
rti

ca
l.
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W
ho
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nu
m

be
rs

D
iv

is
io

n

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns

D
iv

is
io

n 
of

 a
t l

ea
st

 w
ho

le
 3

-d
ig

it 
by

 
2-

di
gi

t n
um

be
rs

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
se

 a
 ra

ng
e 

of
 te

ch
ni

qu
es

 to
 p

er
fo

rm
 

an
d 

ch
ec

k 
w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 w

ith
 w

ho
le

 n
um

be
rs

 
in

cl
ud

in
g

•	
es

tim
at

io
n

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

•	
us

in
g 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 a

s 
in

ve
rs

e 
op

er
at

io
ns

N
um

be
r r

an
ge

 fo
r c

ou
nt

in
g,

 o
rd

er
in

g 
an

d 
re

pr
es

en
tin

g,
 a

nd
 p

la
ce

 v
al

ue
 o

f 
di

gi
ts

•	
R

ec
og

ni
ze

 th
e 

pl
ac

e 
va

lu
e 

of
 d

ig
its

 
in

 w
ho

le
 n

um
be

rs
 to

 a
t l

ea
st

 6
-d

ig
it 

nu
m

be
rs

.

•	
R

ou
nd

 o
ff 

to
 th

e 
ne

ar
es

t 1
0,

 1
00

,  
1 

00
0

N
um

be
r r

an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

•	
M

ul
tip

le
s 

of
 2

-d
ig

it 
nu

m
be

rs
 to

 a
t 

le
as

t 1
00

•	
Fa

ct
or

s 
of

 2
-d

ig
it 

w
ho

le
 n

um
be

rs
 to

 
at

 le
as

t 1
00

M
ul

tip
lic

at
io

n 
fa

ct
s

•	
U

ni
ts

 b
y 

m
ul

tip
le

s 
of

 1
0

•	
U

ni
ts

 b
y 

m
ul

tip
le

s 
of

 1
00

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

•	
R

ec
og

ni
ze

 a
nd

 u
se

 th
e 

co
m

m
ut

at
iv

e;
 

as
so

ci
at

iv
e;

 a
nd

 d
is

tri
bu

tiv
e 

pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

•	
1 

in
 te

rm
s 

of
 it

s 
m

ul
tip

lic
at

iv
e 

pr
op

er
ty

W
ha

t i
s 

di
ffe

re
nt

 to
 T

er
m

 1
?

In
 T

er
m

 1
, l

ea
rn

er
s 

re
vi

se
d 

an
d 

co
ns

ol
id

at
ed

 w
or

k 
do

ne
 in

 G
ra

de
 4

, i
.e

.le
ar

ne
rs

 
di

vi
de

d 
at

 le
as

t w
ho

le
 3

-d
ig

it 
by

 1
-d

ig
it 

nu
m

be
rs

. I
n 

te
rm

 2
, l

ea
rn

er
s 

di
vi

de
 3

-d
ig

it 
nu

m
be

rs
 b

y 
2-

di
gi

t n
um

be
rs

.

Le
ar

ne
rs

 s
ho

ul
d 

do
 c

on
te

xt
 fr

ee
 c

al
cu

la
tio

ns
 a

nd
 s

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s.

Th
e 

fo
llo

w
in

g 
pr

ob
le

m
 ty

pe
s 

re
m

ai
n 

im
po

rta
nt

: s
ha

rin
g,

 g
ro

up
in

g 
an

d 
ra

te
 (s

ee
 th

e 
de

sc
rip

tio
n 

of
 p

ro
bl

em
 ty

pe
s 

at
 th

e 
en

d 
of

 th
e 

G
ra

de
 5

 n
ot

es
)

Le
ar

ne
rs

 c
on

tin
ue

 to
:

•	
ch

ec
k 

th
ei

r s
ol

ut
io

ns
 th

em
se

lv
es

, b
y 

us
in

g 
m

ul
tip

ly
in

g

•	
ju

dg
e 

th
e 

re
as

on
ab

le
ne

ss
 o

f t
he

ir 
so

lu
tio

ns
, b

y 
es

tim
at

in
g 

be
fo

re
 c

al
cu

la
tin

g.
 

D
iv

id
in

g

Le
ar

ne
rs

 c
on

tin
ue

 to
 u

se
 w

ha
t t

he
y 

kn
ow

 a
bo

ut
 m

ul
tip

lic
at

io
n 

to
 d

o 
di

vi
si

on
.

Fo
cu

s 
on

 m
ul

tip
le

s 
an

d 
fa

ct
or

s,
 s

o 
th

at
 le

ar
ne

rs
’ k

no
w

le
dg

e 
of

 m
ul

tip
le

s 
an

d 
fa

ct
or

s 
ca

n 
be

 u
se

d 
in

 d
iv

is
io

n.

Le
ar

ne
rs

 s
ho

ul
d 

co
nt

in
ue

 to
 b

e 
gi

ve
n 

pr
ob

le
m

s 
w

ith
 a

nd
 w

ith
ou

t r
em

ai
nd

er
s.

Le
ar

ne
rs

 a
re

 s
til

l n
ot

 e
nc

ou
ra

ge
d 

to
 tr

ea
t t

he
 d

ig
its

 s
ep

ar
at

el
y,

 b
ut

 ra
th

er
 to

 
co

ns
id

er
 th

e 
nu

m
be

r a
s 

a 
w

ho
le

 a
nd

 to
 k

ee
p 

th
e 

va
lu

e 
of

 th
e 

pa
rts

 o
f t

he
 

nu
m

be
r i

n 
m

in
d.

 S
om

et
im

es
 in

 th
e 

pa
st

 le
ar

ne
rs

 w
er

e 
ta

ug
ht

 to
 w

rit
e 

ou
t a

 w
ho

le
 

tim
es

 ta
bl

e,
 w

hi
ch

 th
ey

 w
er

e 
en

co
ur

ag
ed

 to
 w

or
k 

ou
t b

y 
re

pe
at

ed
 a

dd
iti

on
. A

t 
ot

he
r t

im
es

 in
 th

e 
pa

st
 le

ar
ne

rs
 w

er
e 

en
co

ur
ag

ed
 to

 d
iv

id
e 

by
 d

oi
ng

 re
pe

at
ed

 
su

bt
ra

ct
io

n 
of

 th
e 

di
vi

so
r. 

M
an

y 
le

ar
ne

rs
 g

ot
 lo

st
 in

 th
e 

ex
te

ns
iv

e 
re

pe
at

ed
 

su
bt

ra
ct

io
n 
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 th

e 
di

vi
so

r w
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n 
di

vi
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ng
 3

-d
ig

it 
by

 2
-d

ig
it 

nu
m

be
rs

. W
he

n 
di

vi
di

ng
 

3-
di

gi
t b

y 
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di
gi

t n
um

be
rs

, i
t i

s 
pr

ef
er

ab
le

 fo
r l

ea
rn

er
s 

to
 w

or
k 

w
ith

 th
e 

ea
si

ly
 

re
m

em
be

re
d 

m
ul

tip
lic

at
io

n 
fa

ct
s 

of
 m

ul
tip

le
s 

of
 1

0 
an

d 
th

en
 d

ou
bl

in
g 

an
d 

ha
lv

in
g.

 
Th

es
e 

la
rg

e 
gr

ou
ps

 o
f n

um
be

rs
 c

an
 th

en
 b

e 
su

bt
ra

ct
ed

 fr
om

 th
e 

nu
m

be
r b

ei
ng

 
di

vi
de

d 
in

to
. I

n 
th

is
 w

ay
 le

ar
ne

rs
 d

o 
fe

w
er

 s
ub

tra
ct

io
ns

 a
nd

 a
re

 m
or

e 
lik

el
y 

to
 

ar
riv

e 
at

 th
e 

co
rr

ec
t a

ns
w

er
.
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AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

D
iv

is
io

n

So
lv

in
g 

pr
ob

le
m

s

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
w

ho
le

 n
um

be
rs

, i
nc

lu
di

ng
 fi

na
nc

ia
l 

co
nt

ex
ts

So
lv

e 
pr

ob
le

m
s 

in
vo

lv
in

g 
w

ho
le

 
nu

m
be

rs
, i

nc
lu

di
ng

 

•	
co

m
pa

rin
g 

tw
o 

or
 m

or
e 

qu
an

tit
ie

s 
of

 
th

e 
sa

m
e 

ki
nd

 (r
at

io
)

•	
co

m
pa

rin
g 

tw
o 

qu
an

tit
ie

s 
of

 d
iff

er
en

t 
ki

nd
s 

(r
at

e)

•	
gr

ou
pi

ng
 a

nd
 e

qu
al

 s
ha

rin
g 

w
ith

 
re

m
ai

nd
er

s

Ex
am

pl
e

44
2 

÷ 
17

 

Le
ar

ne
rs

 c
an

 w
rit

e 
ou

t a
 “c

lu
e 

bo
ar

d”
 o

f w
ha

t t
he

y 
kn

ow
 a

bo
ut

 m
ul

tip
ly

in
g 

by
 1

7.
 

W
hi

le
 th

ey
 d

o 
no

t k
no

w
 th

e 
17

 ti
m

es
 ta

bl
e,

 th
ey

 d
o 

kn
ow

 1
7 

x 
10

 a
nd

 h
ow

 to
 u

se
 

th
is

 to
 g

et
 m

ul
tip

le
s 

of
 1

7 
x 

10
 .

Le
ar

ne
rs

 fi
nd

 1
7 

x 
5 

by
 h

al
vi

ng
 1

7 
x 

10

Le
ar

ne
rs

 u
se

 d
ou

bl
in

g 
to

 fi
nd

 1
7 

x 
2;

 1
7 

x 
4;

 1
7 

x 
8.

 

Le
rn

er
s 

fil
l i

n 
ot

he
r m

ul
tip

le
s 

as
 th

ey
 n

ee
d 

to
 u

se
 th

em
 e

.g
.

C
lu

e 
bo

ar
d

10
 x

 1
7 

= 
17

0

20
 x

 1
7 

= 
34

0

30
 x

 4
0 

= 
51

0

5 
x 

17
 =

 8
5

2 
x 

17
 =

 3
4

3 
x 

17
 =

 5
1

6 
x 

17
 =

 1
02

Le
ar

ne
rs

 u
se

m
ul

tip
ly

 a
nd

 th
en

 s
ub

tra
ct

 to
 c

al
cu

la
te

 b
y 

ap
pr

ox
im

at
io

n.
 

M
ul

tip
ly

 to
 g

et
 a

n 
ap

pr
ox

im
at

e 
an

sw
er

S
ub

tra
ct

 to
 fi

nd
 th

e 
di

ffe
re

nc
e

20
 x

 1
7 

= 
34

0 
   

 
44

2 
– 

34
0 

= 
10

2 
   

  

6 
x 

17
 =

 1
02

   
   

10
2 

– 
10

2 
= 

0

44
2 

÷ 
17

 =
 2

0 
+ 

6 
= 

26

Le
ar

ne
rs

 s
ho

ul
d 

ch
ec

k 
th

ei
r c

al
cu

la
tio

ns
 b

y 
m

ul
tip

ly
in

g:
 

26
 x

 1
7 

= 
(2

6 
x 

10
) +

 (2
6 

x 
7)

   
   

   
   

 =
 2

60
 +

 1
82

 

   
   

   
   

 =
 4

22
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ho

ur
s 



MATHEMATICS GRADES 4-6

174 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

G
RADE




 
5 

TERM



 3

C
ONTENT
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S
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C
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F
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ATION



 NOTES
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C

H
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G
 G
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 h

ou
rs

)
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B
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,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

M
en

ta
l 

M
at

he
m

at
ic

s
M

en
ta

l c
al

cu
la

tio
ns

 in
vo

lv
in

g:

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
fa

ct
s 

of

--
un

its

--
m

ul
tip

le
s 

of
 1

0

--
m

ul
tip

le
s 

of
 1

00

--
m

ul
tip

le
s 

of
 1

 0
00

•	
M

ul
tip

lic
at

io
n 

of
 w

ho
le

 n
um

be
rs

 to
 a

t 
le

as
t 1

0 
x1

0

•	
M

ul
tip

lic
at

io
n 

fa
ct

s 
of

--
un

its
 b

y 
m

ul
tip

le
s 

of
 1

0

--
un

its
 b

y 
m

ul
tip

le
s 

of
 1

00

--
un

its
 b

y 
m

ul
tip

le
s 

of
 1

 0
00

--
un

its
 b

y 
m

ul
tip

le
s 

of
 1

0 
00

0

N
um

be
r r

an
ge

 fo
r c

ou
nt

in
g,

 
or

de
rin

g,
 c

om
pa

rin
g 

an
d 

re
pr

es
en

tin
g 

an
d 

pl
ac

e 
va

lu
e 

of
 

di
gi

ts

•	
C

ou
nt

 fo
rw

ar
ds

 a
nd

 b
ac

kw
ar

ds
 in

 
w

ho
le

 n
um

be
r i

nt
er

va
ls

 u
p 

to
 a

t l
ea

st
 

10
 0

00

•	
O

rd
er

, c
om

pa
re

 a
nd

 re
pr

es
en

t 
nu

m
be

rs
 to

 a
t l

ea
st

 6
-d

ig
it 

nu
m

be
rs

•	
R

ep
re

se
nt

 o
dd

 a
nd

 e
ve

n 
nu

m
be

rs
 to

 
at

 le
as

t 1
 0

00
.

•	
R

ec
og

ni
ze

 th
e 

pl
ac

e 
va

lu
e 

of
 d

ig
its

 
in

 w
ho

le
 n

um
be

rs
 to

 a
t l

ea
st

 6
-d

ig
it 

nu
m

be
rs

.

•	
R

ou
nd

in
g 

of
f t

o 
th

e 
ne

ar
es

t 5
, 1

0,
 

10
0 

an
d 

1 
00

0 

Th
e 

m
en

ta
l M

at
he

m
at

ic
s 

pr
og

ra
m

m
e 

sh
ou

ld
 b

e 
de

ve
lo

pe
d 

sy
st

em
at

ic
al

ly
 o

ve
r t

he
 

ye
ar

. L
ea

rn
er

s 
sh

ou
ld

 n
ot

 s
im

pl
y 

be
 a

sk
ed

 to
 d

o 
ra

nd
om

 c
al

cu
la

tio
ns

 e
ac

h 
da

y.
 

A
s 

le
ar

ne
rs

 c
ov

er
 to

pi
cs

 a
nd

 d
ev

el
op

 c
al

cu
la

tin
g 

te
ch

ni
qu

es
 in

 th
e 

m
ai

n 
pa

rt 
of

 
th

e 
le

ss
on

, s
o 

as
pe

ct
s 

of
 th

es
e 

ca
n 

be
 in

co
rp

or
at

ed
 in

to
 th

e 
m

en
ta

l M
at

he
m

at
ic

s 
pr

og
ra

m
m

e.
 C

on
ce

pt
s 

an
d 

sk
ill

s 
ar

e 
de

ve
lo

pe
d 

th
ro

ug
h 

th
e 

m
ai

n 
le

ss
on

, a
nd

 
th

en
 p

ra
ct

is
ed

, s
om

et
im

es
 w

ith
 s

m
al

le
r n

um
be

r r
an

ge
s 

in
 th

e 
m

en
ta

l M
at

he
m

at
ic

s 
pr

og
ra

m
m

e.
 

S
ee

 fu
rth

er
 n

ot
es

 in
 T

er
m

 1
 a

nd
 T

er
m

 2
, b

ut
 b

e 
aw

ar
e 

th
at

 n
um

be
r r

an
ge

s 
ha

ve
 

in
cr

ea
se

d.
 T

he
 in

cr
ea

se
d 

nu
m

be
r r

an
ge

s 
ar

e 
sh

ow
n 

in
 th

e 
co

lu
m

n 
on

 th
e 

le
ft.

10
 m

in
ut

es
 

ev
er

y 
da

y
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H
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S

M
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ta
l 

M
at

he
m

at
ic

s
C

al
cu

la
tio

n 
te

ch
ni

qu
es

U
si

ng
 a

 ra
ng

e 
of

 te
ch

ni
qu

es
 to

 
pe

rfo
rm

 a
nd

 c
he

ck
 w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 o

f w
ho

le
 n

um
be

rs
 in

cl
ud

in
g

•	
es

tim
at

io
n

•	
ad

di
ng

 a
nd

 s
ub

tra
ct

in
g 

in
 c

ol
um

ns

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

 

•	
us

in
g 

a 
nu

m
be

r l
in

e

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
do

ub
lin

g 
an

d 
ha

lv
in

g

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns
 

•	
us

in
g 

m
ul

tip
lic

at
io

n 
an

d 
di

vi
si

on
 a

s 
in

ve
rs

e 
op

er
at

io
ns

N
um

be
r r

an
ge

 fo
r m

ul
tip

le
s 

an
d 

fa
ct

or
s

•	
M

ul
tip

le
s 

of
 2

-d
ig

its
 w

ho
le

 n
um

be
rs

 
to

 a
t l

ea
st

 1
00

•	
Fa

ct
or

s 
of

 2
-d

ig
it 

w
ho

le
 n

um
be

rs
 to

 
at

 le
as

t 1
00

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

•	
R

ec
og

ni
ze

 a
nd

 u
se

 th
e 

co
m

m
ut

at
iv

e;
 

as
so

ci
at

iv
e;

 d
is

tri
bu

tiv
e 

pr
op

er
tie

s 
of

 
w

ho
le

 n
um

be
rs

•	
0 

in
 te

rm
s 

of
 it

s 
ad

di
tiv

e 
pr

op
er

ty

•	
1 

in
 te

rm
s 

of
 it

s 
m

ul
tip

lic
at

iv
e 

pr
op

er
ty
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C

H
IN

G
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DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
2

C
om

m
on

 
fr

ac
tio

ns

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

:

•	
co

un
t f

or
w

ar
ds

 a
nd

 b
ac

kw
ar

ds
 in

 
fra

ct
io

ns
 

•	
co

m
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 fr
ac

tio
ns

 
to

 a
t l

ea
st

 tw
el

fth
s

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

:

•	
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
of

 c
om

m
on

 
fra

ct
io

ns
 w

ith
 s

am
e 

de
no

m
in

at
or

•	
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
of

 m
ix

ed
 

nu
m

be
rs

•	
fra

ct
io

ns
 o

f w
ho

le
 n

um
be

rs
 w

hi
ch

 
re

su
lt 

in
 w

ho
le

 n
um

be
rs

•	
re

co
gn

is
e,

 d
es

cr
ib

e 
an

d 
us

e 
th

e 
eq

ui
va

le
nc

e 
of

 d
iv

is
io

n 
an

d 
fra

ct
io

ns

So
lv

in
g 

pr
ob

le
m

s

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
co

m
m

on
 fr

ac
tio

ns
, i

nc
lu

di
ng

 g
ro

up
in

g 
an

d 
sh

ar
in

g

Eq
ui

va
le

nt
 fo

rm
s:

 

R
ec

og
ni

ze
 a

nd
 u

se
 e

qu
iv

al
en

t f
or

m
s 

of
 

co
m

m
on

 
fra

ct
io

ns
 

w
ith

 
de

no
m

in
at

or
s 

w
hi

ch
 a

re
 m

ul
tip

le
s 

of
 e

ac
h 

ot
he

r

Le
ar

ne
rs

 s
ho

ul
d 

de
ve

lo
p 

th
e 

co
nc

ep
t o

f f
ra

ct
io

ns
 in

 a
 v

ar
ie

ty
 o

f w
ay

s,
 in

cl
ud

in
g 

•	
a 

ra
ng

e 
of

 p
ro

bl
em

-s
ol

vi
ng

 c
on

te
xt

s 
(s

ee
 th

e 
ty

pe
s 

of
 fr

ac
tio

ns
 p

ro
bl

em
s 

st
at

ed
 

at
 th

e 
en

d 
of

 th
e 

G
ra

de
 5

 n
ot

es
).

•	
a 

ra
ng

e 
of

 a
pp

ar
at

us
 a

nd
 d

ia
gr

am
s 

(s
ee

 n
ot

es
 in

 T
er

m
 1

)

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 b
e 

ab
le

 t
o 

gi
ve

 e
qu

iv
al

en
t 

fra
ct

io
ns

 i
n 

sy
m

bo
lic

 
(n

um
be

r)
 fo

rm
 w

ith
ou

t h
av

in
g 

di
ag

ra
m

s 
to

 w
hi

ch
 th

ey
 c

an
 re

fe
r o

r a
 p

ro
bl

em
 c

on
te

xt
 

in
 w

hi
ch

 to
 m

ak
e 

se
ns

e 
of

 th
e 

eq
ui

va
le

nc
e.

 It
 is

 r
ec

om
m

en
de

d 
th

at
 fr

ac
tio

n 
st

rip
s 

or
 fr

ac
tio

n 
w

al
ls

 a
re

 p
ro

vi
de

d 
w

he
n 

le
ar

ne
rs

 a
re

 fo
rm

al
ly

 a
ss

es
se

d 
on

 e
qu

iv
al

en
ce

. 
O

nc
e 

le
ar

ne
rs

 a
re

 c
om

fo
rta

bl
e 

w
ith

 e
qu

iv
al

en
ce

, i
t i

s 
ea

sy
 fo

r t
he

m
 to

 c
om

pa
re

 a
nd

 
or

de
r f

ra
ct

io
ns

.

C
al

cu
la

tio
ns

 w
ith

 fr
ac

tio
ns

:
Le

ar
ne

rs
 c

on
tin

ue
 to

 

•	
m

ak
e 

fra
ct

io
ns

 th
ro

ug
h 

gr
ou

pi
ng

 o
r s

ha
rin

g 
w

hi
ch

 is
 li

nk
ed

 w
ith

 u
nd

er
st

an
di

ng
 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

di
vi

si
on

 a
nd

 fr
ac

tio
ns

 e
.g

. I
f 5

 c
hi

ld
re

n 
sh

ar
e 

sw
ee

ts
 

eq
ua

lly
, t

he
y 

w
ill

 e
ac

h 
ge

t 1 5  o
f t

he
 s

w
ee

ts
s

•	
ad

d 
fra

ct
io

ns
 w

ith
 th

e 
sa

m
e 

de
no

m
in

at
or

s

C
al

cu
la

tio
ns

 a
s 

w
ith

 o
th

er
 a

sp
ec

ts
 o

f f
ra

ct
io

ns
 s

ho
ul

d 
be

 d
ev

el
op

ed
 e

ith
er

 th
ro

ug
h 

pr
ob

le
m

 c
on

te
xt

s 
or

 w
ith

 th
e 

us
e 

of
 a

pp
ar

at
us

 o
r 

di
ag

ra
m

s.
 L

ea
rn

er
s 

sh
ou

ld
 b

e 
gi

ve
n 

pr
ob

le
m

 c
on

te
xt

s 
in

 w
hi

ch
 th

ey
 n

ee
d 

to
 a

dd
 fr

ac
tio

n 
pa

rts
. L

ea
rn

er
s 

sh
ou

ld
 

al
so

 b
e 

gi
ve

n 
ei

th
er

 fr
ac

tio
n 

pi
ec

es
 to

 c
ou

nt
 e

.g
. 3 8  

+ 
4 8  

 c
an

 b
e 

do
ne

 b
y 

co
un

tin
g 

ou
t a

nd
 c

ou
nt

in
g 

on
 in

 e
ig

ht
hs

 w
ith

 a
pp

ar
at

us
 o

r b
y 

co
lo

ur
in

g 
in

 d
ia

gr
am

s 
or

 b
y 

“h
op

pi
ng

” i
n 

ei
gh

th
s 

on
 a

 n
um

be
r l

in
e.

Le
ar

ne
rs

 a
re

 a
ls

o 
ex

pe
ct

ed
 to

:

•	
fin

d 
fra

ct
io

ns
 o

f w
ho

le
 n

um
be

rs
 w

hi
ch

 re
su

lt 
in

 w
ho

le
 n

um
be

rs
 e

.g
. w

ha
t i

s 
1 4   

of
 

24
? 

If 
le

ar
ne

rs
 h

av
e 

w
or

ke
d 

w
ith

 d
ra

w
in

gs
 o

f c
ol

le
ct

io
ns

 o
f o

bj
ec

ts
, a

nd
 th

ey
 

kn
ow

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

di
vi

si
on

 a
nd

 fr
ac

tio
ns

, t
hi

s 
ca

n 
be

 d
on

e 
w

ith
ou

t 
le

ar
ni

ng
 a

 ru
le

 o
r m

et
ho

d.
 L

ea
rn

er
s 

ca
n 

si
m

pl
y 

dr
aw

 2
4 

ob
je

ct
s 

an
d 

th
en

 m
ak

e 
4 

eq
ua

l g
ro

up
s 

•	
su

bt
ra

ct
 fr

ac
tio

ns
 w

ith
 th

e 
sa

m
e 

de
no

m
in

at
or

s

•	
ad

d 
an

d 
su

bt
ra

ct
 m

ix
ed

 n
um

be
rs

It 
is

 n
ot

 e
xp

ec
te

d 
th

at
 le

ar
ne

rs
 k

no
w

 ru
le

s 
fo

r s
im

pl
ify

in
g 

fra
ct

io
ns

 o
r f

or
 c

on
ve

rti
ng

 
be

tw
ee

n 
m

ix
ed

 n
um

be
rs

 a
nd

 fr
ac

tio
n 

fo
rm

s.
 L

ea
rn

er
s 

sh
ou

ld
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)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
2

C
om

m
on

 
fr

ac
tio

ns

kn
ow

 fr
om

 w
or

ki
ng

 w
ith

 e
qu

iv
al

en
ce

, w
he

n 
a 

fra
ct

io
n 

is
 e

qu
al

 to
 o

r g
re

at
er

 th
an

 

Ex
am

pl
es

Th
e 

ex
am

pl
es

 b
el

ow
 a

re
 il

lu
st

ra
te

d 
w

ith
ou

t c
on

te
xt

s,
 b

ut
 c

ou
ld

 e
qu

al
ly

 a
ris

e 
in

 a
 

pr
ob

le
m

 s
itu

at
io

n.

23 5   
+ 

34 5   
= 

57 5   
= 

5 
+ 

5 5  +
 2 5   

= 
62 5  

S
im

ila
rly

 w
ith

 s
ub

tra
ct

io
n,

 le
ar

ne
rs

 c
an

 fi
rs

t s
ub

tra
ct

 th
e 

w
ho

le
 n

um
be

rs
, a

nd
 th

en
 

us
e 

eq
ui

va
le

nc
e 

an
d 

co
m

pe
ns

at
io

n 
to

 c
om

pl
et

e 
th

e 
ca

lc
ul

at
io

n.

63 5   
– 

2 
4 5  =

 4
 +

 3 5  –
 4 5  =

 3
 +

 5 5  +
 3 5   

– 
4 5  =

 3
 4 5   

M
ea

su
re

m
en

t i
s 

an
 im

po
rta

nt
 c

on
te

xt
 th

ro
ug

h 
w

hi
ch

 to
 d

ev
el

op
 a

nd
 c

on
so

lid
at

e 
th

e 
co

nc
ep

t o
f f

ra
ct

io
ns

. I
f t

he
 s

ug
ge

st
ed

 s
eq

ue
nc

in
g 

in
 th

is
 d

oc
um

en
t i

s 
fo

llo
w

ed
 th

en
 

le
ar

ne
rs

 w
ill

 a
lre

dy
 h

av
e 

co
ve

re
d 

le
ng

th
 a

nd
 c

ap
ac

ity
. L

en
gt

h 
an

d 
ca

pa
ci

ty
 c

an
 b

e 
us

ed
 to

 d
ev

el
op

 th
e 

co
nc

ep
ts

 o
f f

ra
ct

io
ns

, e
qu

iv
al

en
ce

, a
nd

 a
dd

in
g 

w
ith

 fr
ac

tio
ns

.



MATHEMATICS GRADES 4-6

178 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

MEASUREMENT









4.

2 
M

as
s

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 
by es

tim
at

in
g,

 m
ea

su
rin

g,
 re

co
rd

in
g,

 
co

m
pa

rin
g 

an
d 

or
de

rin
g

M
ea

su
rin

g 
in

st
ru

m
en

ts
 

ba
th

ro
om

 s
ca

le
s,

 k
itc

he
n 

sc
al

es
 a

nd
 

ba
la

nc
es

 

U
ni

ts
 

gr
am

s 
(g

) a
nd

 k
ilo

gr
am

s 
(k

g)
;

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 m
as

s 
in

cl
ud

e

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

re
la

te
d 

to
 

m
as

s

C
on

ve
rti

ng
 b

et
w

ee
n 

gr
am

s 
an

d 
ki

lo
gr

am
s 

lim
ite

d 
to

 e
xa

m
pl

es
 w

ith
 

w
ho

le
 n

um
be

rs
 a

nd
 fr

ac
tio

ns
 

In
 G

ra
de

 5
 le

ar
ne

rs
 w

or
k 

w
ith

 th
e 

sa
m

e 
un

its
 o

f m
as

s 
as

 th
ey

 d
id

 in
 G

ra
de

 4
. T

he
y 

al
so

 w
or

k 
w

ith
 th

e 
sa

m
e 

m
ea

su
rin

g 
in

st
ru

m
en

ts
. L

ea
rn

er
s 

ne
ed

 to
 

•	
co

ns
ol

id
at

e 
th

ei
r s

en
se

 o
f h

ow
 m

uc
h 

1k
g 

is
 

•	
co

ns
ol

id
at

e 
th

ei
r s

en
se

 o
f h

ow
 m

uc
h 

1g
 is

 

•	
un

de
rs

ta
nd

 a
nd

 k
no

w
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ki

lo
gr

am
s 

an
d 

gr
am

s.
 

Le
ar

ne
rs

 s
ho

ul
d 

ha
ve

 a
 s

en
se

 o
f w

hi
ch

 u
ni

ts
 a

re
 a

pp
ro

pr
ia

te
 fo

r m
ea

su
rin

g 
di

ffe
re

nt
 m

as
se

s.
 F

or
 e

xa
m

pl
e 

th
ey

 n
ee

d 
to

 k
no

w
 w

hi
ch

 u
ni

ts
 to

 u
se

 to
 s

ta
te

 th
e 

m
as

s 
of

 

•	
a 

co
w

•	
a 

ba
by

•	
flo

ur
 fo

r b
ak

in
g 

a 
ca

ke

Le
ar

ne
rs

 s
ho

ul
d 

un
de

rs
ta

nd
 w

hi
ch

 in
st

ru
m

en
ts

 a
re

 a
pp

ro
pr

ia
te

 fo
r m

ea
su

rin
g 

di
ffe

re
nt

 m
as

se
s.

 F
or

 e
xa

m
pl

e 
th

ey
 n

ee
d 

to
 k

no
w

 w
hi

ch
 in

st
ru

m
en

ts
 to

 u
se

 to
 

m
ea

su
re

•	
th

ei
r o

w
n 

m
as

s

•	
th

e 
m

as
s 

of
 fl

ou
r f

or
 b

ak
in

g 
a 

ca
ke

R
ea

di
ng

 in
st

ru
m

en
ts

 a
nd

 m
ea

su
rin

g 
m

as
s

Le
ar

ne
rs

 n
ee

d 
to

 

•	
es

tim
at

e 
m

as
s 

in
 g

ra
m

s 
an

d 
ki

lo
gr

am
s,

 in
cl

ud
in

g 
be

in
g 

ab
le

 to
 m

at
ch

 o
bj

ec
ts

 to
 

th
e 

ap
pr

op
ria

te
 u

ni
t o

f m
ea

su
re

m
en

t b
ef

or
e 

m
ea

su
rin

g 
th

em

•	
ch

oo
se

, w
ith

 re
as

on
s,

 th
e 

m
os

t a
pp

ro
pr

ia
te

 s
ca

le
 to

 u
se

 fo
r p

ar
tic

ul
ar

 o
bj

ec
ts

 
fro

m
 a

 ra
ng

e 
of

 s
ca

le
s 

pr
ov

id
ed

 

•	
re

ad
 k

itc
he

n 
sc

al
es

 in
 g

 a
nd

 k
g 

an
d 

ba
th

ro
om

 s
ca

le
s 

in
 k

g 
an

d 
ba

la
nc

es
 in

 g
 a

nd
 

kg Th
is

 in
cl

ud
es

 re
ad

in
g 

th
e 

m
as

s 
on

 re
al

 s
ca

le
s 

ba
la

nc
es

 a
nd

 p
ic

tu
re

s 
of

 s
ca

le
s.

 

Th
e 

sk
ill

s 
in

vo
lv

ed
 in

cl
ud

e

--
kn

ow
in

g 
w

he
re

 to
 s

ta
nd

 to
 re

ad
 th

e 
sc

al
e 

co
rr

ec
tly

 

--
kn

ow
in

g 
ho

w
 to

 r
ea

d 
th

e 
nu

m
be

re
d 

gr
ad

at
io

n 
lin

es
 a

nd
 to

 c
al

cu
la

te
 w

ha
t t

he
 

un
-n

um
be

re
d 

gr
ad

at
io

n 
lin

es
 m

ea
n.

Le
ar

ne
rs

 n
ee

d 
to

 re
ad

 	

--
di

ffe
re

nt
 k

in
ds

 o
f m

ea
su

rin
g 

ap
pa

ra
tu

s

--
ap

pa
ra

tu
s 

in
 w

hi
ch

 t
he

 n
um

be
re

d 
in

te
rv

al
s,

 g
ra

da
tio

n 
lin

es
 o

r 
ca

lib
ra

tio
n 

re
pr

es
en

t d
iff

er
en

t i
nt

er
va

ls
.
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4.

2 
M

as
s

--
ap

pa
ra

tu
s 

in
 w

hi
ch

 t
he

re
 a

re
 a

 d
iff

er
en

t 
nu

m
be

rs
 o

f 
un

-n
um

be
re

d 
in

te
rv

al
s 

w
ith

in
 e

ac
h 

nu
m

be
re

d 
in

te
rv

al
. 

Le
ar

ne
rs

 n
ee

d 
pr

ac
tic

e 
us

in
g 

ex
am

pl
es

 in
 w

hi
ch

 th
e 

nu
m

be
re

d 
in

te
rv

al
s 

ar
e 

di
vi

de
d 

in
to

:

--
2 

un
-n

um
be

re
d 

in
te

rv
al

s

--
4 

un
-n

um
be

re
d 

in
te

rv
al

s

--
5 

un
-n

um
be

re
d 

in
te

rv
al

s

--
10

 u
n-

nu
m

be
re

d 
in

te
rv

al
s

Ex
am

pl
e 

H
er

e 
th

e 
nu

m
be

re
d 

lin
es

 s
ho

w
 1

00
g 

in
te

rv
al

s:
 1

00
g;

 2
00

g;
 3

00
g;

 4
00

g;
 5

00
g;

 
60

0g
; 7

00
g;

It 
is

 s
om

et
im

es
 u

se
fu

l t
o 

co
nv

er
t a

 c
irc

ul
ar

 d
ia

l i
nt

o 
a 

nu
m

be
r l

in
e 

fo
r l

ea
rn

er
s 

	
  
	
  

	
  

60
0 

g 
70

0 
g 

	
  

10
0 

g 
20 0 

g 
30

0 
g 

40
0 

g 
50

0 
g 

60
0 

g 
70

0 
g 

Th
er

e 
ar

e 
10

 s
pa

ce
s 

be
tw

ee
n 

ea
ch

 1
00

g.
 

E
ac

h 
10

0g
 in

te
rv

al
 h

as
 b

ee
n 

di
vi

de
d 

in
to

 1
0 

sm
al

le
r s

pa
ce

s.

Th
is

 m
ea

ns
 th

at
 e

ac
h 

un
-n

um
be

re
d 

in
te

rv
al

 s
ho

w
s 

10
0g

 ÷
 1

0 
= 

10
g

C
om

pa
re

 m
as

se
s 

w
ith

 u
p 

to
 6

-d
ig

its
 in

 g
ra

m
s 

an
d 

ki
lo

gr
am

s.

If 
le

ar
ne

rs
 h

av
e 

no
t d

on
e 

th
is

 in
 p

re
vi

ou
s 

gr
ad

es
, t

he
y 

sh
ou

ld
 s

eq
ue

nc
e 

co
nt

ai
ne

rs
 

m
ar

ke
d 

in
 g

ra
m

s 
an

d 
ki

lo
gr

am
s.

 H
er

e 
le

ar
ne

rs
 n

ee
d 

to
 b

e 
ab

le
 to

 tr
an

sl
at

e 
th

e 
de

ci
m

al
 n

um
be

rs
 o

n 
so

m
e 

pa
ck

ag
in

g 
in

to
 fr

ac
tio

ns
 e

.g
. 2

,5
kg

 o
f fl

ou
r i

s 
th

e 
sa

m
e 

as
 2

 1 2  k
g 

of
 fl

ou
r. 

O
ne

 s
ho

ul
d 

al
so

 c
ho

os
e 

ex
am

pl
es

 th
at

 a
llo

w
 le

ar
ne

rs
 to

 re
al

iz
e 

th
at

 th
e 

si
ze

 o
f a

 c
on

ta
in

er
 o

r t
he

 v
ol

um
e 

it 
co

nt
ai

ns
 is

 n
ot

 d
ire

ct
ly

 p
ro

po
rti

on
al

 to
 

th
e 

m
as

s.
 S

om
e 

su
bs

ta
nc

es
 h

av
e 

a 
gr

ea
te

r d
en

si
ty

 th
an

 o
th

er
s.

C
al

cu
la

tio
ns

 (i
nc

lu
di

ng
 c

on
ve

rs
io

ns
) a

nd
 p

ro
bl

em
-s

ol
vi

ng
M

ea
su

re
m

en
t p

ro
vi

de
s 

a 
co

nt
ex

t i
n 

w
hi

ch
 to

 p
ra

ct
is

e 
sk

ill
s 

ac
qu

ire
d 

in
 N

um
be

rs
, 

O
pe

ra
tio

ns
 a

nd
 R

el
at

io
ns

hi
ps

. 
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4.

2 
M

as
s

Es
tim

at
e 

an
d 

ca
lc

ul
at

e 
us

in
g 

gr
am

s 
an

d 
ki

lo
gr

am
s.

•	
R

ou
nd

in
g 

up
 o

r d
ow

n 
to

 th
e 

m
os

t a
pp

ro
pr

ia
te

 u
ni

t o
f m

ea
su

re
m

en
t a

dd
iti

on
 a

nd
 

su
bt

ra
ct

io
n 

w
ith

 u
p 

to
 5

-d
ig

it 
nu

m
be

rs

•	
R

ou
nd

in
g 

of
f t

o 
5,

 1
0,

 1
00

, 1
 0

00
. D

oi
ng

 ro
un

di
ng

 o
ff 

w
he

n 
re

ad
in

g 
m

ea
su

rin
g 

in
st

ru
m

en
ts

 c
an

 h
el

p 
le

ar
ne

rs
 to

 u
nd

er
st

an
d 

th
e 

re
as

on
s 

fo
r r

ou
nd

in
g 

up
 o

r 
do

w
n

•	
M

ul
tip

lic
at

io
n 

of
 3

-d
ig

it 
by

 2
-d

ig
it 

•	
D

iv
is

io
n 

of
 3

-d
ig

it 
by

 2
-d

ig
it 

•	
A

dd
 a

nd
 s

ub
tra

ct
 c

om
m

on
 fr

ac
tio

ns
 a

nd
 m

ix
ed

 n
um

be
rs

 w
ith

 s
am

e 
de

no
m

in
at

or
 

(u
si

ng
 o

nl
y 

ha
lv

es
, t

hi
rd

s,
 q

ua
rte

rs
, fi

fth
s,

 s
ix

th
s,

 s
ev

en
th

s 
, e

ig
ht

hs
, n

in
th

s,
 

te
nt

hs
, e

le
ve

nt
hs

 a
nd

 tw
el

fth
s)

•	
D

et
er

m
in

e 
fra

ct
io

ns
 o

f w
ho

le
 n

um
be

rs
 th

at
 re

su
lt 

in
 w

ho
le

 n
um

be
rs

So
lv

e 
pr

ob
le

m
s 

re
la

tin
g 

to
 m

as
s 

in
cl

ud
in

g 
ra

te
 (e

sp
ec

ia
lly

 ra
nd

s 
pe

r k
ilo

gr
am

) 
an

d 
ra

tio
 p

ro
bl

em
s 

e.
g.

 in
cr

ea
si

ng
 o

r d
ec

re
as

in
g 

th
e 

m
as

s 
of

 in
gr

ed
ie

nt
s 

in
 a

 
re

ci
pe

 b
y 

a 
se

t r
at

io

C
on

ve
rt

 b
et

w
ee

n 
un

its
: g

 ↔
 k

g

C
on

ve
rti

ng
 b

et
w

ee
n 

th
e 

un
its

 o
f m

ea
su

re
m

en
t p

ro
vi

de
s 

a 
co

nt
ex

t f
or

 p
ra

ct
is

in
g 

m
ul

tip
ly

in
g 

an
d 

di
vi

di
ng

 b
y 

1 
00

0.

W
he

n 
le

ar
ne

rs
 d

o 
di

vi
si

on
 in

 G
ra

de
 4

 a
 re

m
ai

nd
er

 m
ay

 re
su

lt 
e.

g.
  

11
5 

÷ 
25

 =
 4

 re
m

ai
nd

er
 1

5.
 S

im
ila

rly
 w

he
n 

co
nv

er
tin

g 
gr

am
s 

to
 k

ilo
gr

am
s 

le
ar

ne
rs

 
m

ay
 g

et
 p

ar
t o

f t
he

 a
ns

w
er

 in
 k

ilo
gr

am
s 

an
d 

st
at

e 
th

e 
re

m
ai

ni
ng

 p
ar

t i
n 

gr
am

s 
e.

g.
 

4 
25

0g
 =

 4
kg

 a
nd

 2
50

g

C
on

ve
rs

io
ns

 s
ho

ul
d 

be
 li

m
ite

d 
to

 w
ho

le
 n

um
be

rs
 a

nd
 fr

ac
tio

ns
 g

iv
en

 o
nl

y 
as

 
ha

lv
es

 / 
th

ird
s 

/ q
ua

rte
rs

 / 
fif

th
s 

/ s
ix

th
s 

/ s
ev

en
th

s 
/ e

ig
ht

hs
. C

on
ve

rs
io

ns
 c

an
 a

ls
o 

in
cl

ud
e 

co
nv

er
tin

g 
th

e 
de

ci
m

al
 h

al
f t

o 
th

e 
co

m
m

on
 fr

ac
tio

n 
fo

rm
 o

f h
al

f. 

R
ec

or
di

ng
 m

as
s

B
ec

au
se

 le
ar

ne
rs

 w
ill

 o
nl

y 
w

or
k 

w
ith

 d
ec

im
al

 fr
ac

tio
ns

 in
 G

ra
de

 6
, t

he
y 

sh
ou

ld
 

re
co

rd
 m

as
se

s 
as

 

•	
ki

lo
gr

am
s 

on
ly

 e
.g

. 5
kg

•	
gr

am
s 

on
ly

 e
.g

. 2
50

g

•	
ki

lo
gr

am
s 

an
d 

gr
am

s 
to

ge
th

er
 e

.g
. 3

 k
ilo

gr
am

s 
an

d 
45

 g
ra

m
s

•	
ki

lo
gr

am
s 

an
d 

fra
ct

io
na

l p
ar

ts
 o

f k
ilo

gr
am

s 
e.

g.
 2
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 a

re
 p

re
se

nt
ed

 w
ith

 m
ul

tip
le

 v
ie

w
s 

of
 a

n 
ev

er
yd

ay
 o

bj
ec

t o
r c

ol
le

ct
io

n 
of

 
ev

er
yd

ay
 o

bj
ec

ts
 o

r s
ce

ne
s 

fro
m

 e
ve

ry
da

y 
lif

e,
 a

s 
w

el
l a

s 
po

si
tio

ns
 o

f v
ie

w
er

s 
in

 
re

la
tio

n 
to

 th
e 

ob
je

ct
 o

r o
bj

ec
ts

. T
he

y 
m

at
ch

 e
ac

h 
vi

ew
 w

ith
 a

 v
ie

w
er

 o
r v

ie
w

po
in

t. 
E

ve
ry

da
y 

ob
je

ct
s 

of
te

n 
ha

ve
 m

or
e 

irr
eg

ul
ar

 s
ur

fa
ce

s 
th

an
 g

eo
m

et
ric

 o
bj

ec
ts

 
e.

g.
 c

om
pa

re
 a

 te
ap

ot
 to

 a
 s

ph
er

e 
or

 a
 p

er
so

n 
to

 a
 c

ub
e.

 T
hi

s 
m

ak
es

 it
 e

as
ie

r t
o 

id
en

tif
y 

vi
ew

s 
an

d 
vi

ew
po

in
ts

 o
f e

ve
ry

da
y 

ob
je

ct
s.

 

5 
ho

ur
s

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
 

2-
D

 s
ha

pe
s

Sh
ap

es
 le

ar
ne

rs
 n

ee
d 

to
 k

no
w

 a
nd

 
na

m
e 

ar
e

•	
re

gu
la

r a
nd

 ir
re

gu
la

r p
ol

yg
on

s 
- 

tri
an

gl
es

, s
qu

ar
es

, r
ec

ta
ng

le
s,

 o
th

er
 

qu
ad

ril
at

er
al

s,
 p

en
ta

go
ns

, h
ex

ag
on

s,
 

he
pt

ag
on

s,
•	

ci
rc

le
s

•	
si

m
ila

rit
ie

s 
an

d 
di

ffe
re

nc
es

 b
et

w
ee

n 
sq

ua
re

s 
an

d 
re

ct
an

gl
es

C
ha

ra
ct

er
is

tic
s 

le
ar

ne
rs

 u
se

 to
 

di
st

in
gu

is
h,

 d
es

cr
ib

e,
 s

or
t a

nd
 

co
m

pa
re

 s
ha

pe
s

•	
S

tra
ig

ht
 a

nd
 / 

cu
rv

ed
 s

id
es

•	
N

um
be

r o
f s

id
es

•	
Le

ng
th

 o
f s

id
es

•	
A

ng
le

s:
 li

m
ite

d 
to

 
--

rig
ht

 a
ng

le
s

--
an

gl
es

 s
m

al
le

r t
ha

n 
rig

ht
 a

ng
le

s
--

an
gl

es
 g

re
at

er
 th

an
 ri

gh
t a

ng
le

s
Fu

rt
he

r a
ct

iv
iti

es
 to

 fo
cu

s 
le

ar
ne

rs
 

on
 c

ha
ra

ct
er

is
tic

s 
of

 s
ha

pe
s

D
ra

w
 2

-D
 s

ha
pe

s 
on

 g
rid

 p
ap

er
A

ng
le

s 
lim

ite
d 

to
 

•	
rig

ht
 a

ng
le

s
•	

an
gl

es
 s

m
al

le
r t

ha
n 

rig
ht

 a
ng

le
s

•	
an

gl
es

 g
re

at
er

 th
an

 ri
gh

t a
ng

le
s

Th
is

 is
 re

vi
si

on
 a

nd
 c

on
so

lid
at

io
n 

of
 th

e 
w

or
k 

do
ne

 in
 T

er
m

 1
: s

ee
 T

er
m

 1
 n

ot
es

.
Le

ar
ne

rs
 s

ho
ul

d 
co

nt
in

ue
 to

 d
o 

pr
ac

tic
al

 w
or

k 
w

ith
 c

on
cr

et
e 

ap
pa

ra
tu

s,
 b

ut
 th

ey
 

sh
ou

ld
 a

ls
o 

co
nt

in
ue

 to
 d

o 
w

rit
te

n 
ex

er
ci

se
s.
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SH
A

PE
 AND




 
SP

A
C

E
3.

4
Tr

an
sf

or
m

a-
tio

ns

U
se

 tr
an

sf
or

m
at

io
ns

 to
 c

re
at

e 
co

m
po

si
te

 s
ha

pe
s 

C
re

at
e 

co
m

po
si

te
 2

-D
 s

ha
pe

s 
in

cl
ud

in
g 

sh
ap

es
 w

ith
 li

ne
 s

ym
m

et
ry

 b
y 

tra
ci

ng
 

an
d 

m
ov

in
g 

a 
2-

D
 s

ha
pe

 b
y 

•	
ro

ta
tio

n

•	
tra

ns
la

tio
n

•	
re

fle
ct

io
n

U
se

 tr
an

sf
or

m
at

io
ns

 to
 c

re
at

e 
te

ss
el

la
tio

ns
M

ak
e 

te
ss

el
la

te
d 

pa
tte

rn
s 

in
cl

ud
in

g 
so

m
e 

pa
tte

rn
s 

w
ith

 li
ne

 s
ym

m
et

ry
 b

y 
tra

ci
ng

 a
nd

 m
ov

in
g 

2-
D

 s
ha

pe
s 

by
 

•	
ro

ta
tio

n

•	
tra

ns
la

tio
n

•	
re

fle
ct

io
n

D
es

cr
ib

e 
pa

tte
rn

s
R

ef
er

 to
 li

ne
s,

 2
-D

 s
ha

pe
s,

 3
-D

 
ob

je
ct

s 
an

d 
/o

r l
in

es
 o

f s
ym

m
et

ry
 a

nd
/

or
 ro

ta
tio

ns
 a

nd
/o

r r
efl

ec
tio

ns
 a

nd
/o

r 
tra

ns
la

tio
ns

 w
he

n 
de

sc
rib

in
g 

pa
tte

rn
s

In
 th

is
 s

ug
ge

st
ed

 s
eq

ue
nc

in
g 

of
 G

ra
de

 5
 M

at
he

m
at

ic
s,

 tr
an

sf
or

m
at

io
ns

 a
re

 d
on

e 
in

 T
er

m
s 

3 
an

d 
4.

 F
or

 T
er

m
 3

 le
ar

ne
rs

 c
an

 fo
cu

s 
on

 b
ui

ld
in

g 
co

m
po

si
te

 s
ha

pe
s.

 In
 

Te
rm

 4
 le

ar
ne

rs
 c

an
 fo

cu
s 

on
 te

ss
el

la
tio

ns
 a

nd
 d

es
cr

ib
in

g 
pa

tte
rn

s 
in

 th
e 

w
or

ld
. 

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 4
?

•	
In

 G
ra

de
 4

 le
ar

ne
rs

 c
re

at
e 

co
m

po
si

te
 s

ha
pe

s 
by

 p
la

ci
ng

 2
-D

 s
ha

pe
s 

ne
xt

 to
 

ea
ch

 o
th

er
. I

n 
G

ra
de

 5
 le

ar
ne

rs
 tr

ac
e 

an
d 

m
ov

e 
a 

2-
D

 s
ha

pe
 u

si
ng

 re
fle

ct
io

ns
, 

ro
ta

tio
ns

 a
nd

 tr
an

sl
at

io
ns

 to
 d

ra
w

 c
om

po
si

te
 s

ha
pe

s.

•	
In

 G
ra

de
 4

 le
ar

ne
rs

 c
re

at
e 

te
ss

el
la

tio
ns

 b
y 

pa
ck

in
g 

ou
t s

ha
pe

s.
 In

 G
ra

de
 

5 
le

ar
ne

rs
 tr

ac
e 

an
d 

m
ov

e 
a 

2-
D

 s
ha

pe
 u

si
ng

 re
fle

ct
io

ns
, r

ot
at

io
ns

 a
nd

 
tra

ns
la

tio
ns

 to
 d

ra
w

 te
ss

el
la

tio
ns

.

U
se

 tr
an

sf
or

m
at

io
ns

 to
 c

re
at

e 
co

m
po

si
te

 s
ha

pe
s 

Le
ar

ne
rs

 u
se

 a
 2

-D
 s

ha
pe

 a
s 

a 
te

m
pl

at
e 

w
hi

ch
 th

ey
 tr

ac
e 

an
d 

m
ov

e 
by

 re
fle

ct
in

g,
 

tra
ns

la
tin

g 
an

d 
ro

ta
tin

g 
to

 c
re

at
e 

co
m

po
si

te
 s

ha
pe

s.
 S

om
e 

of
 th

e 
ne

w
 s

ha
pe

s 
dr

aw
n 

sh
ou

ld
 h

av
e 

lin
es

 o
f s

ym
m

et
ry

. L
ea

rn
er

s 
de

sc
rib

e 
ho

w
 th

ey
 m

ov
ed

 th
e 

sh
ap

e 
to

 c
re

at
e 

th
e 

pa
tte

rn
 u

si
ng

 th
e 

w
or

ds
 “r

ot
at

io
n,

 tr
an

sl
at

io
n 

an
d 

re
fle

ct
io

n”
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H
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G
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(in
 h
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rs

)

MEASUREMENT









4.

5
Te

m
pe

ra
tu

re
Pr

ac
tic

al
 m

ea
su

rin
g 

of
 te

m
pe

ra
tu

re
 

by es
tim

at
in

g,
 m

ea
su

rin
g,

 re
co

rd
in

g,
 

co
m

pa
rin

g 
an

d 
or

de
rin

g 

M
ea

su
rin

g 
in

st
ru

m
en

ts
 

th
er

m
om

et
er

s

U
ni

ts
 

de
gr

ee
s 

C
el

si
us

 (o C
)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 te
m

pe
ra

tu
re

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
to

 
Te

m
pe

ra
tu

re

C
al

cu
la

te
 te

m
pe

ra
tu

re
 d

iff
er

en
ce

s 
lim

ite
d 

to
 p

os
iti

ve
 w

ho
le

 n
um

be
rs

M
ea

su
rin

g 
te

m
pe

ra
tu

re
 is

 a
 n

ew
 to

pi
c 

in
 G

ra
de

 5
 M

at
he

m
at

ic
s 

an
d 

G
eo

gr
ap

hy
.

Le
ar

ne
rs

 n
ee

d 
to

 d
ev

el
op

 a
 s

en
se

 o
f h

ow
 h

ot
 o

r c
ol

d 
th

in
gs

 a
re

 w
he

n 
de

sc
rib

ed
 

in
 d

eg
re

es
 C

el
si

us
. T

hi
s 

ca
n 

be
 a

ch
ie

ve
d 

th
ro

ug
h 

le
ar

ni
ng

 c
om

m
on

 te
m

pe
ra

tu
re

 
re

fe
re

nt
s 

e.
g.

•	
th

e 
fre

ez
in

g 
po

in
t o

f p
ur

e 
w

at
er

 is
 0

o C

•	
th

e 
bo

ili
ng

 p
oi

nt
 o

f p
ur

e 
w

at
er

 is
 1

00
o C

•	
th

e 
av

er
ag

e 
no

rm
al

 h
um

an
 b

od
y 

te
m

pe
ra

tu
re

 is
 3

7 
0o C

•	
th

e 
da

ily
 e

nv
iro

nm
en

ta
l t

em
pe

ra
tu

re
s.

R
ea

di
ng

 te
m

pe
ra

tu
re

 m
ea

su
re

m
en

t
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
 te

m
pe

ra
tu

re
s 

on
 p

ic
tu

re
s 

of
 th

er
m

om
et

er
s.

W
he

re
 p

os
si

bl
e 

le
ar

ne
rs

 s
ho

ul
d 

re
ad

 te
m

pe
ra

tu
re

s 
on

 re
al

 th
er

m
om

et
er

s.

R
ea

di
ng

 c
al

ib
ra

te
d 

ca
pa

ci
ty

 m
ea

su
rin

g 
in

st
ru

m
en

ts
R

ea
di

ng
 a

na
lo

gu
e 

th
er

m
om

et
er

s 
re

qu
ire

s 
le

ar
ne

rs
 to

 re
ad

 th
e 

te
m

pe
ra

tu
re

 o
n 

nu
m

be
re

d 
an

d 
un

-n
um

be
re

d 
gr

ad
at

io
n 

lin
es

. I
n 

th
er

m
om

et
er

s 
de

si
gn

ed
 to

 re
ad

 
th

e 
en

vi
ro

nm
en

ta
l t

em
pe

ra
tu

re
s 

th
e 

un
nu

m
be

re
d 

gr
ad

at
io

n 
lin

es
 o

fte
n 

re
fe

r t
o 

w
ho

le
 d

eg
re

es
. I

n 
th

er
m

om
et

er
s 

de
si

gn
ed

 to
 re

ad
 h

um
an

 b
od

y 
te

m
pe

ra
tu

re
 th

e 
un

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 o
fte

n 
re

fe
r t

o 
fra

ct
io

ns
 o

f d
eg

re
es

.

R
ec

or
di

ng
 a

nd
 re

po
rt

in
g 

on
 te

m
pe

ra
tu

re
 m

ea
su

re
m

en
ts

Le
ar

ne
rs

 s
ho

ul
d 

re
co

rd
 a

nd
 re

po
rt 

on
 te

m
pe

ra
tu

re
 m

ea
su

re
m

en
ts

 th
ey

 h
av

e 
re

ad
 

of
f t

he
rm

om
et

er
s 

in
 w

ho
le

 n
um

be
rs

. T
hi

s 
m

ay
 in

vo
lv

e 
ro

un
di

ng
 u

p 
or

 d
ow

n.
 T

he
y 

ca
n 

al
so

 re
co

rd
 a

nd
 re

po
rt 

te
m

pe
ra

tu
re

s 
by

 u
si

ng
 fr

ac
tio

n 
no

tio
n.

 

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 re
la

te
d 

to
 te

m
pe

ra
tu

re
C

al
cu

la
tio

ns
 a

nd
 p

ro
bl

em
-s

ol
vi

ng
 in

vo
lv

in
gt

em
pe

ra
tu

re
s 

sh
ou

ld
 b

e 
lim

ite
d 

to
 

po
si

tiv
e 

w
ho

le
 n

um
be

rs
 a

nd
 fr

ac
tio

ns
 (a

lth
ou

gh
 le

ar
ne

rs
 in

 G
ra

de
 5

 w
or

k 
w

ith
 

ha
lv

es
, t

hi
rd

s,
 q

ua
rte

rs
, fi

fth
s,

 s
ix

th
s,

 s
ev

en
th

s,
 e

ig
ht

hs
, n

in
th

s,
 te

nt
hs

, e
le

ve
nt

hs
 

an
d 

tw
el

fth
s,

 w
ith

 te
m

pe
ra

tu
re

 c
al

cu
la

tio
ns

 it
 m

ak
es

 s
en

se
 to

 u
se

 te
nt

hs
, q

ua
rte

rs
 

an
d 

ha
lv

es
)

2 
ho

ur
s
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:

A
t t

hi
s 

st
ag

e 
le

ar
ne

rs
 s

ho
ul

d 
ha

ve
 b

ee
n 

as
se

ss
ed

 o
n:

 

•	
vi

ew
s

•	
tra

nf
or

m
at

io
ns

- m
ak

in
g 

co
m

po
si

te
 s

ha
pe

s 
by

 ro
ta

tin
g,

 tr
an

sl
at

in
g 

an
d 
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fle

ct
in

g
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te

m
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DATA


 
H

ANDLIN






G

5.
1

C
ol

le
ct

in
g 

an
d 

or
ga

ni
si

ng
 

da
ta

•	
co

lle
ct

 d
at

a 
us

in
g 

ta
lly

 m
ar

ks
 a

nd
 

ta
bl

es
 fo

r r
ec

or
di

ng
 

•	
or

de
r d

at
a 

fro
m

 s
m

al
le

st
 g

ro
up

 to
 

la
rg

es
t g

ro
up

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 4
? 

Th
e 

fo
llo

w
in

g 
ar

e 
ne

w
 in

 G
ra

de
 5

 

•	
or

de
rin

g 
da

ta
 s

et
s

•	
an

al
yz

in
g 

da
ta

 n
ot

 o
nl

y 
ac

co
rd

in
g 

to
 c

at
eg

or
ie

s 
bu

t a
ls

o 
ta

ki
ng

 in
to

 a
cc

ou
nt

 
co

nt
ex

ts
 a

nd
 s

ou
rc

es
 o

f d
at

a

•	
an

al
yz

in
g 

un
gr

ou
pe

d 
nu

m
er

ic
al

 d
at

a 
se

ts
 to

 fi
nd

 th
e 

m
od

e

•	
pi

ct
og

ra
ph

s 
w

hi
ch

 s
ho

w
 m

an
y-

to
-o

ne
 c

or
re

sp
on

de
nc

e

•	
co

nc
lu

si
on

s 
an

d 
pr

ed
ic

tio
ns

 w
he

n 
an

al
ys

in
g 

an
d 

su
m

m
ar

is
in

g 
da

ta

Te
ac

he
rs

 in
 th

is
 p

ha
se

 s
ho

ul
d 

en
su

re
 th

at
 d

iff
er

en
t t

op
ic

s 
ar

e 
ch

os
en

 fo
r d

at
a 

co
lle

ct
io

n 
an

d 
an

al
ys

is
 in

 e
ac

h 
of

 th
e 

gr
ad

es
.

A
na

ly
si

ng
 g

ra
ph

s

A
na

ly
si

ng
 g

ra
ph

s 
on

 e
nv

iro
nm

en
ta

l o
r s

oc
io

-e
co

no
m

ic
 c

on
te

xt
s 

by
 a

ns
w

er
in

g 
qu

es
tio

ns
 o

n 
gr

ap
hs

. B
ot

h 
gr

ap
hs

 a
nd

 q
ue

st
io

ns
 to

 b
e 

pr
ov

id
ed

 b
y 

th
e 

te
ac

he
r o

r 
te

xt
bo

ok
. L

ea
rn

er
s 

sh
ou

ld
 w

or
k 

w
ith

 a
t l

ea
st

 

•	
1 

pi
ct

og
ra

ph
 w

ith
 m

an
y 

to
 o

ne
 c

or
re

sp
on

de
nc

e

•	
1 

ba
r g

ra
ph
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e
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an
tit

ie
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 re
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 c
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 c
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y 
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un
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 c
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 c
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a 
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s 
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 c
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le

ct
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fro

m
 d

iff
er

en
t g

ro
up

s 
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 p
eo

pl
e,

 a
t d

iff
er

en
t t

im
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, i
n 

di
ffe

re
nt

 p
la

ce
s 

or
 in

 d
iff

er
en

t 
w

ay
s.

 H
er

e 
le

ar
ne

rs
 w

ill
 b

e 
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le
 to

 d
is

cu
ss

 th
e 

di
ffe

re
nc

es
 b

et
w

ee
n 

th
e 

gr
ap

hs
. 

Th
e 

ai
m

 is
 a

ls
o 

fo
r l

ea
rn

er
s 

to
 b

ec
om

e 
aw

ar
e 

of
 fa

ct
or

s 
th

at
 c

an
 im

pa
ct

 o
n 

th
e 

da
ta

. L
ea

rn
er

s 
ca

n 
su

m
m

ar
iz

e 
th

e 
fin

di
ng

s 
of

 th
ei

r c
om

pa
ris

on
 in

 a
 p

ar
ag

ra
ph

. 
E

xa
m

pl
es

 c
ou

ld
 in

cl
ud

e:

•	
co

m
pa

rin
g 

da
ta

 a
bo

ut
 c

ar
s 

th
at

 p
as

s 
th

e 
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ho
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t d

iff
er

en
t t

im
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r c

om
pa

rin
g 

da
ta

 a
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ut
 c

ar
s 
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at

 p
as

s 
di
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nt
 v

en
ue

s 
(b

us
y 

an
d 
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ie

t a
re

as
, p

oo
re

r a
nd

 
ric

he
r a

re
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 e
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)

9 
ho

ur
s
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R
ep

re
se
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in

g 
da

ta

D
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w
 a
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ar

ie
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 o
f g

ra
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to

 d
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pl
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in
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re
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cl

ud
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w
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 m
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r g
ra

ph
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A
na

ly
si
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rp
re

tin
g 

an
d 

re
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in

g 
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ta

C
rit

ic
al
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nd
 in

te
rp

re
t d
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a 

re
pr

es
en

te
d 

in
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w
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•	
pi
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og

ra
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s

•	
ba

r g
ra

ph
s

•	
pi

e 
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ar
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A
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 d
at

a 
by
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w
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tio
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 re
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te
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to
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•	
da

ta
 c

at
eg

or
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•	
da

ta
 s

ou
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es
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nd
 c
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te
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s

Su
m

m
ar

is
e 

da
ta
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er

ba
lly

 a
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sh
or

t w
rit

te
n 

pa
ra

gr
ap
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 th

at
 in

cl
ud

e

•	
dr
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in

g 
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nc
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si
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s 
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ou
t t
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 d
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m
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ed
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 b
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l d
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; f
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e 
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ra
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oo
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 d

w
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 s
er
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e 

•	
co

m
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g 
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 c
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d 
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. f
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ou
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e 
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, f
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rit

e 
m

ov
ie

s,
 fa

vo
ur

ite
 s

ch
oo

l s
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je
ct

s

•	
co

m
pa

rin
g 

ra
in

fa
ll 

ea
ch

 m
on

th
 fo

r a
 to

w
n 

in
 s

um
m

er
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nd
 w

in
te

r r
ai
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al

l a
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ar

ne
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ho
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d 
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ea

st
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 e
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m
pl

e 
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ch
 th

ey
 c

om
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 g

ra
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s.

C
om

pl
et

e 
da

ta
 c

yc
le

: c
on

te
xt

 p
er

so
na

l d
at

a

Th
e 

co
m

pl
et

e 
da

ta
 c

yc
le

 in
cl

ud
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 a
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in
g 

a 
qu
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n,
 c

ol
le

ct
in

, o
rg

an
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in
g,

 
re

pr
es

en
tin

g,
 a

na
ly
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ng

 a
nd

 in
te

rp
re

tin
g 

da
ta

 a
nd

 re
po

rti
ng

 o
n 

th
e 

da
ta

. C
ho

os
e 

a 
di

ffe
re
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pi
c 

to
 T

er
m

 1
. 
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or

k 
th

ro
ug

h 
th

e 
w

ho
le

 d
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a 
cy
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e 

to
 m
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e 

an
 in

di
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ra
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 u
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 c
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xt

s 
th
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 re
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 th
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se
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, t
he

ir 
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s,

 th
ei

r s
ch

oo
l o
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ta
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e 
to

pi
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ur
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 s

po
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 m

ov
ie
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ou

rit
e 
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us
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ur
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 T
V

 p
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 c

oo
l d
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lo
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ig
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 c
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 c
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oo
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r o
f p
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f l
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e 
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 d
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 c
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ne
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 d
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e 

m
od

e 
of

 u
ng

ro
up

ed
 n

um
er

ic
al

 d
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se
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he
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r o
f p
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f l
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m
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 p

at
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s
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ve
st

ig
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e 
an
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ex

te
nd

 n
um

er
ic
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tte
rn

s 
lo
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in
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fo

r r
el

at
io

ns
hi
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 o

r 
ru

le
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of
 p

at
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rn
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se

qu
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in
vo
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co
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ta
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di

ffe
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or
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tio
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 le
ar

ne
r’s

 o
w

n 
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ea
tio

n

•	
D

es
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e 

ob
se
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ed

 re
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tio
ns

hi
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 o
r 

ru
le
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 le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd
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ut

pu
t v

al
ue

s
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
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r p
at

te
rn

s 
an

d 
re

la
tio

ns
hi

ps
 

us
in

g 
flo

w
 d

ia
gr

am
s.

Eq
ui

va
le

nt
 fo

rm
s

D
et

er
m

in
e 

eq
ui

va
le
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e 

of
 d

iff
er

en
t 

de
sc

rip
tio

ns
 o

f t
he

 s
am

e 
re

la
tio

ns
hi

p 
or

 
ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
by

 a
 n

um
be

r s
en

te
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e
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 T

er
m

 1
 le

ar
ne

rs
 w

or
ke

d 
w

ith
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ow
 d

ia
gr
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s 

in
 o
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er
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 le

ar
n 

ab
ou

t
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m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 a
s 

in
ve
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e 

op
er

at
io

ns

•	
m

ul
tip

lic
at

io
n 

of
 u

ni
ts

 b
y 

m
ul

tip
le

s 
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 te
n,

 1
00

, 1
 0

00

•	
th

e 
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so
ci

at
iv

e 
pr

op
er

ty
 w

ith
 w

ho
le

 n
um

be
rs

 a
nd

 h
ow

 w
e 
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n 
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e 
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 p
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pe
rty

 
w

he
n 

w
e 

m
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tip
ly
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ow

 d
ia

gr
am

s 
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e 
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rth
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 d
ev

el
op
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is
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. L
ea

rn
er
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so
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or
k 

w
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m
be

r s
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es
.
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se

fu
l f

or
 le

ar
ne

rs
 to

 b
e 

gi
ve

n 
ex

am
pl

es
 w
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 c
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s 
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 c
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de
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 c

an
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dd
 in
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er
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he
y 
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nt
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st
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 d
ia
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to

 
se

e 
w
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 d
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er
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 if
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dd
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ly.
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pl
e
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ut
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le 
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+ 3
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Ou
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ut
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+ 3
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ne
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s 
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e 
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de

r o
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 m
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O
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e 
le
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ne
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e 
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d 

pr
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in
 fi
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an
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ou
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ut
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ue
s 

w
he

n 
th

e 
ru

le
 is

 s
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te
d,

 th
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 c
an

 b
e 

gi
ve

n 
ex
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es
 w

he
re

 in
pu

t v
al

ue
s 

an
d 

ou
tp

ut
 

va
lu

es
 a

re
 p

ro
vi

de
d 

bu
t n

o 
ru

le
 is

 g
iv

en
. A

t fi
rs

t t
he

se
 c

an
 b

e 
flo

w
 d

ia
gr

am
s 

in
 

w
hi

ch
 th

er
e 

is
 a

 “o
ne

 s
ta

ge
 ru

le
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.e
. a
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 o

r s
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 o
r m
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ly
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D
et

er
m
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e 

th
e 

ru
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8 24

 

56
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1 3 5 9 
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7 

W
or

k 
w

ith
 e

xa
m

pl
es

 w
hi

ch
 h

av
e 

a 
tw

o 
st

ag
e 

ru
le

 e
.g

. m
ul

tip
ly

 a
nd

 th
en

 a
dd

, w
he

re
 

on
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st
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 le
ft 

ou
t

Ex
am

pl
e

D
et

er
m

in
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th
e 

ru
le
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19
 

44
 

5 

34
 

9 59
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+4

Ex
am

pl
e 
w
he
re
 le
ar
ne
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 h
av
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to
 fi
nd

 a
 ru

le
 w
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D
et

er
m
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th
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ru
le
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8 44
 

3 
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5 59
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Se
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en
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 n
um
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e 

In
te
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ed
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 P
ha

se
 le

ar
ne
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 e
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en

d 
se

qu
en

ce
s 

of
 n

um
be

rs
. I

n 
G

ra
de

 5
 th

ey
 

lo
ok

 a
t t

hr
ee

 k
in

ds
 o

f s
eq

ue
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es
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•	
se

qu
en

ce
s 

in
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g 
a 
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ns

ta
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 d
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en

ce
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se
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N
um

er
ic

 
pa

tte
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•	
se

qu
en

ce
s 

w
ith

ou
t a

 c
on

st
an

t d
iff

er
en

ce
 o

r r
at

io

S
om

e 
ex

am
pl

es
 o

f p
at

te
rn

s 
w

ith
 a

 c
on

st
an

t d
iff

er
en

ce

•	
2;

 4
; 6

; 8
…

…
. 

•	
18

; 1
6;

 1
4;

 1
2 

…
…

…
..

In
 th

e 
ab

ov
e 

ex
am

pl
es

 le
ar

ne
rs

 a
re

 a
dd

in
g 

2 
or

 s
ub

tra
ct

in
g 

2 
to

 c
re

at
e 

th
e 

pa
tte

rn
. 

Le
ar

ne
rs

 m
ay

 d
es

cr
ib

e 
it 

as
 a

 p
at

te
rn

 o
f c

ou
nt

in
g 

on
 o

r c
ou

nt
in

g 
ba

ck
 in
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os

. 

Le
ar

ne
rs

 s
ho

ul
d 

al
so

 b
e 

gi
ve

n 
ex

am
pl

es
 w

hi
ch

 d
o 

no
t s

ta
rt 

w
ith

 a
 m

ul
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le
 o

f t
he

 
nu

m
be

r t
he

y 
ar

e 
ad

di
ng

 to
 o

r s
ub

tra
ct

in
g 
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m

. T
w

o 
ex

am
pl

es
 a

re
 g

iv
en

 b
el
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.

•	
1;

 4
; 7

; 1
0…

…
.

•	
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; 6
6;

 4
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 …
…

..

E
xa

m
pl

es
 o

f p
at

te
rn

s 
w

ith
 a

 c
on
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Time Allocation per Topic: Grade 6

Term 1 Term 2 Term 3 Term 4

Topic Time Topic Time Topic Time Topic Time

Mental 
Mathematics (10 
minutes daily)

8 
hours

Mental 
Mathematics (10 
minutes daily)

7 
hours

Mental 
Mathematics (10 
minutes daily)

8 
hours

Mental 
Mathematics (10 
minutes daily)

7hours

Whole numbers:

counting, 
ordering, 
comparing, 
representing 
and place value 
(6-digit numbers)

2 
hours

Whole numbers:

counting, 
ordering, 
comparing, 
representing 
and place value 
(9-digit numbers)

1 hour Mass 5 
hours

Whole numbers:

Counting, 
ordering, 
comparing, 
representing 
and place value 
(9-digit numbers)

1 hour

 Number 
sentences

3 
hours

Whole numbers: 
multiplication 
(4-digit by 2- digit)

5 
hours

Whole numbers:

counting, 
ordering, 
comparing, 
representing 
and place value 
(9-digit numbers)

1 hour
 Whole numbers: 
Multiplication 
(4-digit by 3-digit)

5 
hours

Whole numbers:

addition and 
subtraction 
(5-digit numbers)

7 
hours

Properties of 3-D 
objects

5 
hours

Whole numbers:

addition and 
subtraction 
(6-digit numbers) 

8 
hours Common fractions 5 

hours

Common fractions 10 
hours

Geometric 
patterns

6 
hours Viewing objects 3 

hours
Properties of 3-D 
objects

5 
hours

Time 4 
hours Symmetry 2 

hours
Properties of 2-D 
shapes

4 
hours

Area, perimeter & 
volume

7 
hours

Properties of 2-D 
shapes 

8 
hours

Whole numbers:

division (4-digit by 
2-digit)

8 
hours Transformations 3 

hours History 1 hour

Data handling 10 
hours Decimal fractions 10 

hours Temperature 1 hour
Whole numbers:

Division (4-digit by 
3-digit)

7 
hours

Numeric patterns 4 
hours Capacity/volume 5 

hours Percentages 5 
hours

Number 
sentences

3 
hours

Data handling 9 
hours Transformations 3 

hours

Numeric patterns 5 
hours

Position and 
movement

2 
hours

Length 5 
hours Probability 2 

hours

Revision 4 
hours Revision 5 

hours Revision  3 
hours Revision 6 

hours

Assessment (all 
subjects)

6 
hours

Assessment (all 
subjects)

6 
hours

TOTAL: 60 HOURS TOTAL: 60 HOURS TOTAL: 60 HOURS TOTAL: 60 HOURS
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ly
 o

r d
iv

id
e 

a 
nu

m
be

r 
by

 1
 it

 d
oe

s 
no

t c
ha

ng
e 

th
e 

nu
m

be
r”

; “
w

he
n 

yo
u 

di
vi

de
 a

 n
um

be
r b

y 
its

el
f y

ou
 g

et
 

on
e”

.

A
ss

oc
ia

tiv
e 

pr
op

er
ty

Yo
u 

ca
n 

ch
an

ge
 th

e 
w

ay
 y

ou
 g

ro
up

 n
um

be
rs

 w
he

n 
m

ul
tip

ly
in

g 
m

or
e 

th
an

 2
 

nu
m

be
rs

. E
xa

m
pl

e 
(1

8 
x 

4)
 x

 5
 =

 1
8 

x 
(5

 x
 4

)

Ex
am

pl
es

:

(8
 x

 7
) x

 3
 =

 £
   

   
   

  

8 
x 

(7
 x

 3
) =

 £

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 in

 th
ei

r 
ow

n 
w

or
ds

 w
ha

t t
he

y 
no

tic
e.

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 k
no

w
 th

e 
na

m
es

 o
f t

he
 p

ro
pe

rti
es

 o
f o

pe
ra

tio
ns

 e
.g

. 
as

so
ci

at
iv

e 
pr

op
er

ty
. T

he
y 

on
ly

 n
ee

d 
to

 k
no

w
 h

ow
 to

 u
se

 th
em

 to
 s

im
pl

ify
 th

ei
r 

ca
lc

ul
at

io
ns

. 

U
si

ng
 n

um
be

r s
en

te
nc

es
 to

 c
on

so
lid

at
e 

le
ar

ne
rs

’ u
nd

er
st

an
di

ng
 o

f t
he

 
ad

di
tiv

e 
pr

op
er

tie
s 

of
 0

Ex
am

pl
es

:

a)
	

79
 –

 4
 +

 4
 =

 £

b)
	

23
7 

+ 
6 

– 
6 

= 
£

c)
	

6 
99

7 
+ 

6 
– 

6 
= 
£

d)
	

54
 +

 6
 –

 £
 =

 5
4
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C
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K
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C
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F
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 NOTES
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 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

Pa
tte

rn
s,

 
Fu

nc
tio

ns
 a

nd
 

A
lg

eb
ra

2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

A
fte

r c
om

pl
et

in
g 

a 
nu

m
be

r o
f s

im
ila

r e
xa

m
pl

es
, l

ea
rn

er
s 

sh
ou

ld
 e

xp
la

in
 in

 th
ei

r 
ow

n 
w

or
ds

 w
ha

t t
he

y 
no

tic
e.

Th
ey

 a
re

 e
xp

ec
te

d 
to

 s
ay

 “W
he

n 
yo

u 
ad

d 
a 

nu
m

be
r a

nd
 th

en
 s

ub
tra

ct
 th

e 
sa

m
e 

nu
m

be
r y

ou
 g

et
 b

ac
k 

to
 th

e 
nu

m
be

r y
ou

 h
av

e 
ac

tu
al

ly
 a

dd
ed

 0
”.

Ex
am

pl
es

: 

a)
	

62
 +

 5
 =

 £
 +

 4
 (l

ea
rn

er
s 

ca
n 

us
e 

th
e 

fa
ct

 th
at

 5
 =

 4
 +

 1
, s

o 
th

at
 6

2 
+ 

5 
= 

63
 +

 4
 

b)
	

47
 +

 7
– 
£

 =
46

 

c)
	

30
 –

 1
4=

 £
 +

14
 –

 1
4

d)
	

Tr
ue

 o
r f

al
se

: 2
00

 +
 1

7 
= 

21
2 

+ 
5

R
ev

is
e 

m
ul

tip
ly

in
g 

by
 m

ul
tip

le
s 

of
 te

n,
 h

un
dr

ed
 a

nd
 th

ou
sa

nd
.

Ex
am

pl
es

:

4 
x 

20
 =

		
4 

x 
2 

x 
10

 =

5 
x 

30
 =

		
5 

x 
3 

x 
10

 =

7 
x 

70
 =

		
7 

x 
7 

x 
10

 =

Le
ar

ne
rs

 s
ho

ul
d 

di
sc

us
s 

w
ha

t t
he

y 
no

tic
e

2 
x 

40
0=

		
2 

x 
4 

x 
10

0=

6 
x 

50
0=

		
6 

x 
5 

x 
10

0=

8 
x 

90
0=

		
8 

x 
9 

x 
10

0 
= 

Le
ar

ne
rs

 s
ho

ul
d 

di
sc

us
s 

w
ha

t t
he

y 
no

tic
e.

S
im

ila
r p

at
te

rn
s 

of
 n

um
be

r s
en

te
nc

es
 c

an
 b

e 
se

t f
or

 m
ul

tip
ly

in
g 

by
 m

ul
tip

le
s 

of
 

1 
00

0.

N
um

be
r s

en
te

nc
es

 c
an

 a
ls

o 
be

 u
se

d 
to

 fo
cu

s 
on

 d
iv

id
in

g 
by

 te
ns

, h
un

dr
ed

s 
an

d 
th

ou
sa

nd
s.

 L
ea

rn
er

s 
ca

n 
dr

aw
 o

n 
th

es
e 

te
ch

ni
qu

es
 w

he
n 

co
nv

er
tin

g 
be

tw
ee

n 
un

its
 o

f m
ea

su
re

m
en

t a
nd

 a
ls

o 
w

he
n 

th
ey

 w
or

k 
w

ith
 d

ec
im

al
 fr

ac
tio

ns
. 

Ex
am

pl
es

: D
iv

id
in

g 
by

 1
0

50
 ÷

 1
0 

= 
 	

70
 ÷

 1
0 

=	
90

 ÷
 1

0 
=

50
0 

÷ 
10

 =
	

70
0 

÷ 
10

 =
	

90
0 

÷ 
10

 =

5 
00

0 
÷ 

10
 =

 	
7 

00
0 

÷ 
10

 =
	

9 
00

0 
÷ 

10
 =
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C
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AREA



TO

PI
C

S
C

ON


C
EP
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 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

Pa
tte

rn
s,

 
Fu

nc
tio

ns
 a

nd
 

A
lg

eb
ra

2.
1

N
um

be
r 

se
nt

en
ce

s

(in
tro

du
ct

io
n 

to
 a

lg
eb

ra
ic

 
ex

pr
es

si
on

s)

Ex
am

pl
es

: D
iv

id
in

g 
by

 1
00

60
0 

÷ 
10

0 
=	

80
0 

÷ 
10

0 
=	

40
0 

÷ 
10

0 
=

6 
00

0 
÷ 

10
0 

= 
	

8 
00

0 
÷ 

10
0 

=	
4 

00
0 

÷ 
10

0=

60
 0

00
 ÷

 1
00

 =
	

80
 0

00
 ÷

 1
00

 =
 	

40
 0

00
 ÷

 1
00

 =

Le
ar

ne
rs

 d
is

cu
ss

 w
ha

t t
he

y 
no

tic
e

S
im

ila
r p

at
te

rn
s 

of
 n

um
be

r s
en

te
nc

es
 c

an
 b

e 
se

t f
or

 d
iv

id
in

g 
by

 1
 0

00

A
ll 

co
nc

ep
ts

 d
ev

el
op

ed
 h

er
e 

ca
n 

be
 p

ra
ct

is
ed

 th
ro

ug
ho

ut
 th

e 
ye

ar
 in

 th
e 

m
en

ta
l 

M
at

he
m

at
ic

s 
pr

og
ra

m
m

e.

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

A
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n

N
um

be
r r

an
ge

 fo
r c

ou
nt

in
g,

 
or

de
rin

g,
 c

om
pa

rin
g 

an
d 

re
pr

es
en

tin
g,

 a
nd

 p
la

ce
 v

al
ue

 o
f 

di
gi

ts

•	
O

rd
er

, c
om

pa
re

 a
nd

 re
pr

es
en

t 
nu

m
be

rs
 a

t l
ea

st
 9

-d
ig

it 
nu

m
be

rs

•	
R

ep
re

se
nt

 p
rim

e 
nu

m
be

rs
 to

 a
t l

ea
st

 
10

0

•	
R

ec
og

ni
zi

ng
 th

e 
pl

ac
e 

va
lu

e 
of

 d
ig

its
 

in
 w

ho
le

 n
um

be
rs

 to
 a

t l
ea

st
 9

-d
ig

it 
nu

m
be

rs

•	
R

ou
nd

in
g 

of
f t

o 
th

e 
ne

ar
es

t 5
, 1

0,
 

10
0 

an
d 

1 
00

0

N
um

be
r r

an
ge

 fo
r c

al
cu

la
tio

ns

•	
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
of

 w
ho

le
 

nu
m

be
rs

 w
ith

 a
t l

ea
st

 6
-d

ig
it 

nu
m

be
r 

•	
m

ul
tip

le
 o

pe
ra

tio
ns

 o
n 

w
ho

le
 

nu
m

be
rs

 w
ith

 o
r w

ith
ou

t b
ra

ck
et

s

C
al

cu
la

tio
n 

te
ch

ni
qu

es

U
si

ng
 a

 ra
ng

e 
of

 te
ch

ni
qu

es
 to

 
pe

rfo
rm

 a
nd

 c
he

ck
 w

rit
te

n 
an

d 
m

en
ta

l 
ca

lc
ul

at
io

ns
 w

ith
 w

ho
le

 n
um

be
rs

 
in

cl
ud

in
g

•	
es

tim
at

io
n

•	
ad

di
ng

, s
ub

tra
ct

in
g 

in
 c

ol
um

ns

•	
bu

ild
in

g 
up

 a
nd

 b
re

ak
in

g 
do

w
n 

nu
m

be
rs

 

N
um

be
rs

, o
pe

ra
tio

ns
 a

nd
 re

la
tio

ns
hi

ps
 m

ak
e 

up
 a

bo
ut

 h
al

f t
he

 M
at

he
m

at
ic

s 
th

at
 le

ar
ne

rs
 d

o 
in

 th
e 

In
te

rm
ed

ia
te

 P
ha

se
. R

at
he

r t
ha

n 
fo

cu
s 

on
 a

dd
iti

on
 a

nd
 

su
bt

ra
ct

io
n 

on
ce

 in
 th

e 
ye

ar
, i

t i
s 

re
co

m
m

en
de

d 
th

at
 le

ar
ne

rs
 re

vi
si

t a
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n 
in

 th
e 

th
ird

 te
rm

 o
f G

ra
de

 6
. A

lth
ou

gh
 le

ar
ne

rs
 c

an
 s

ta
rt 

by
 re

vi
si

ng
 

G
ra

de
 5

 w
or

k 
i.e

. a
dd

in
g 

an
d 

su
bt

ra
ct

in
g 

w
ith

 n
um

be
rs

 u
p 

to
 5

 d
ig

its
, t

he
 n

um
be

r 
ra

ng
e 

sh
ou

ld
 b

e 
in

cr
ea

se
d 

to
 in

cl
ud

e 
nu

m
be

rs
 o

f a
ny

 s
iz

e 
an

d 
m

or
e 

co
m

pl
ex

 
pr

ob
le

m
-s

ol
vi

ng
 c

an
 b

e 
ad

dr
es

se
d.

 

Le
ar

ne
rs

 s
ho

ul
d 

so
lv

e 
pr

ob
le

m
s 

in
 c

on
te

xt
s 

an
d 

do
 c

on
te

xt
 fr

ee
 c

al
cu

la
tio

ns

It 
he

lp
s 

le
ar

ne
rs

 to
 b

ec
om

e 
m

or
e 

co
nfi

de
nt

 in
 a

nd
 m

or
e 

in
de

pe
nd

en
t a

t 
M

at
he

m
at

ic
s,

 if
 th

ey
 h

av
e 

te
ch

ni
qu

es

•	
to

 c
he

ck
 th

ei
r s

ol
ut

io
ns

 th
em

se
lv

es

•	
to

 ju
dg

e 
th

e 
re

as
on

ab
le

ne
ss

 o
f t

he
ir 

so
lu

tio
ns

Ju
dg

in
g 

re
as

on
ab

le
ne

ss
 o

f s
ol

ut
io

ns

Le
ar

ne
rs

 s
ho

ul
d 

be
 tr

ai
ne

d 
to

 ju
dg

e 
th

e 
re

as
on

ab
le

ne
ss

 o
f s

ol
ut

io
ns

. 

O
ne

 w
ay

 to
 d

o 
th

is
 is

 to
 e

st
im

at
e 

th
ei

r a
ns

w
er

s 
be

fo
re

 c
al

cu
la

tin
g.

 T
he

y 
ca

n 
ro

un
d 

of
f t

he
 n

um
be

r i
nv

ol
ve

d 
in

 th
e 

ca
lc

ul
at

io
ns

. 

•	
W

he
n 

ad
di

ng
 o

r s
ub

tra
ct

in
g 

4-
di

gi
t n

um
be

rs
, l

ea
rn

er
s 

ca
n 

ro
un

d 
of

f t
o 

th
e 

ne
ar

es
t 1

 0
00

.

•	
W

he
n 

ad
di

ng
 o

r s
ub

tra
ct

in
g 

5-
di

gi
t n

um
be

rs
, l

ea
rn

er
s 

ca
n 

ro
un

d 
of

f t
o 

th
e 

ne
ar

es
t 1

0 
00

0,
 fo

llo
w

in
g 

th
e 

sa
m

e 
pr

in
ci

pl
es

 a
s 

th
e 

ro
un

di
ng

 th
ey

 h
av

e 
do

ne
 

w
ith

 ro
un

di
ng

 o
ff 

to
 s

m
al

le
r n

um
be

rs
, o

r t
he

y 
ca

n 
co

nt
in

ue
 to

 ro
un

d 
to

 1
 0

00
 a

s 
th

e 
ca

lc
ul

at
io

ns
 w

ill
 b

e 
su

ffi
ci

en
tly

 s
im

pl
ifi

ed
 to

 d
o 

w
ith

ou
t a

 c
al

cu
la

to
r. 

 
Ex

am
pl

e:
 4

5 
67

8 
+ 

12
 3

45
 

R
ou

nd
in

g 
of

f b
ot

h 
nu

m
be

rs
 to

 th
e 

th
e 

ne
ar

es
t 1

 0
00

 g
iv

es
 4

6 
00

0 
+ 

12
 0

00
 w

hi
ch

 
eq

ua
ls

 5
8 

00
0.

 L
ea

rn
er

s 
sh

ou
ld

 b
e 

ab
le

 to
 d

o 
th

is
 m

en
ta

lly
. 

W
he

n 
ad

di
ng

 tw
o 

nu
m

be
rs

 th
at

 a
re

 c
lo

se
 to

 e
ac

h 
ot

he
r e

.g
. 3

 3
45

 a
nd

 3
 3

40
 

le
ar

ne
rs

 c
an

 u
se

 d
ou

bl
in

g 
as

 a
 w

ay
 o

f e
st

im
at

in
g 

th
ei

r a
ns

w
er

s.

7 
ho

ur
s
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C
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 S
K
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C
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F
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OR


 TEA


C

H
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G
 G
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DURATION








 

(in
 h

ou
rs

)

NUM



B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

A
dd

iti
on

 a
nd

 
su

bt
ra

ct
io

n

•	
ro

un
di

ng
 o

ff 
an

d 
co

m
pe

ns
at

in
g

•	
us

in
g 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 

as
 

in
ve

rs
e 

op
er

at
io

ns

•	
us

in
g 

a 
ca

lc
ul

at
or

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

•	
R

ec
og

ni
ze

 a
nd

 u
se

 th
e 

co
m

m
ut

at
iv

e;
 

as
so

ci
at

iv
e;

 d
is

tri
bu

tiv
e 

pr
op

er
tie

s 
of

 
w

ho
le

 n
um

be
rs

•	
0 

in
 te

rm
s 

of
 it

s 
ad

di
tiv

e 
pr

op
er

ty

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

 a
nd

 d
ec

im
al

 fr
ac

tio
ns

, 
in

cl
ud

in
g

--
fin

an
ci

al
 c

on
te

xt
s

--
m

ea
su

re
m

en
t c

on
te

xt
s

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
nc

lu
di

ng
 c

om
pa

rin
g 

tw
o 

or
 m

or
e 

qu
an

tit
ie

s 
of

 th
e 

sa
m

e 
ki

nd
 

(r
at

io
)

C
he

ck
in

g 
so

lu
tio

ns

Le
ar

ne
rs

 s
ho

ul
d 

kn
ow

 th
at

 th
ey

 c
an

•	
ch

ec
k 

an
 a

dd
iti

on
 c

al
cu

la
tio

n 
by

 s
ub

tra
ct

io
n.

Ex
am

pl
e:

 If
 4

5 
36

2 
+ 

32
 4

88
 =

 7
7 

84
8;

 th
en

 7
7 

84
8 

– 
32

 4
88

 =
 4

5 
36

2

•	
ch

ec
k 

a 
su

bt
ra

ct
io

n 
ca

lc
ul

at
io

n 
by

 a
dd

iti
on

Ex
am

pl
e:

 If
 5

4 
68

7 
– 

32
 1

34
 =

 2
2 

54
4,

 th
en

 2
2 

54
4 

+ 
32

 1
34

 =
 5

4 
68

7

U
si

ng
 th

e 
in

ve
rs

e 
op

er
at

io
n 

to
 c

he
ck

 s
ol

ut
io

ns
 is

 o
ne

 re
as

on
 fo

r t
ea

ch
in

g 
ad

di
tio

n 
an

d 
su

bt
ra

ct
io

n 
si

m
ul

te
ne

ou
sl

y.

A
no

th
er

 re
as

on
 fo

r d
oi

ng
 th

e 
tw

o 
op

er
at

io
ns

 a
t t

he
 s

am
e 

tim
e 

is
 th

at
 w

he
n 

le
ar

ne
rs

 s
ol

ve
 p

ro
bl

em
s,

 it
 is

 s
om

et
im

es
 p

os
si

bl
e 

to
 s

ol
ve

 th
e 

sa
m

e 
pr

ob
le
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of

 fr
ac

tio
ns

. F
or

 e
xa

m
pl

e 
fra

ct
io

ns
 in

 d
ia

gr
am

 fo
rm

s 
sh

ou
ld

 in
cl

ud
e 

re
gi

on
 m

od
el

s 
e.

g.
 c

irc
le

s 
an

d 
ot

he
r 

ge
om

et
ric

 s
ha

pe
s 

di
vi

de
d 

in
to

 fr
ac

tio
n 

pa
rts

, 
le

ng
th

 m
od

el
s 

in
cl

ud
in

g 
nu

m
be

r 
lin

es
 a

nd
 s

et
 m

od
el

s 
w

hi
ch

 s
ho

w
 c

ol
le

ct
io

ns
 o

f 
ob

je
ct

s.
S

pe
ci

al
 a

tte
nt

io
n 

sh
ou

ld
 b

e 
pa

id
 to

 te
nt

hs
 a

nd
 h

un
dr

ed
th

s 
as

 le
ar

ne
rs

 w
ill

 n
ee

d 
th

is
 

ba
ck

gr
ou

nd
 w

he
n 

th
ey

 w
or

k 
w

ith
 d

ec
im

al
 fr

ac
tio

ns
 u

p 
to

 2
 d

ec
im

al
 p

la
ce

s.
 

Le
ar

ne
rs

 h
av

e 
be

en
 n

am
in

g 
fra

ct
io

ns
 s

in
ce

 G
ra

de
 2

. E
xt

en
di

ng
 th

e 
ra

ng
e 

of
 c

om
m

on
 

fra
ct

io
ns

 s
ho

ul
d 

no
t c

au
se

 d
iffi

cu
lti

es
. T

im
e 

sh
ou

ld
 ra

th
er

 b
e 

sp
en

t o
n 

eq
ui

va
le

nc
e,

 
co

m
pa

rin
g 

fra
ct

io
ns

 a
nd

 d
oi

ng
 c

al
cu

la
tio

ns
 w

ith
 fr

ac
tio

ns
 a

nd
 c

al
cu

la
tin

g.
O

nc
e 

le
ar

ne
rs

 a
re

 c
om

fo
rta

bl
e 

w
ith

 e
qu

iv
al

en
ce

, i
t i

s 
ea

sy
 fo

r t
he

m
 to

 c
om

pa
re

 a
nd

 
or

de
r f

ra
ct

io
ns

.
C

al
cu

la
tio

ns
 w

ith
 fr

ac
tio

ns
:

Le
ar

ne
rs

 c
on

tin
ue

 to
 

•	
de

te
rm

in
e 

fra
ct

io
ns

 th
ro

ug
h 

gr
ou

pi
ng

 o
r s

ha
rin

g 
w

hi
ch

 is
 li

nk
ed

 to
 u

nd
er

st
an

di
ng

 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
di

vi
si

on
 a

nd
 fr

ac
tio

ns
 e

.g
. I

f 5
 c

hi
ld

re
n 

sh
ar

e 
sw

ee
ts

 

eq
ua

lly
, t

he
y 

w
ill

 e
ac

h 
ge

t 1 5  o
f t

he
 s

w
ee

ts
•	

ad
d 

fra
ct

io
ns

 w
ith

 th
e 

sa
m

e 
de

no
m

in
at

or
s

•	
su

bt
ra

ct
 fr

ac
tio

ns
 w

ith
 th

e 
sa

m
e 

de
no

m
in

at
or

s
•	

ad
d 

an
d 

su
bt

ra
ct

 m
ix

ed
 n

um
be

rs
.

It 
is

 n
ot

 e
xp

ec
te

d 
th

at
 le

ar
ne

rs
 k

no
w

 ru
le

s 
fo

r s
im

pl
ify

in
g 

fra
ct

io
ns

 o
r f

or
 c

on
ve

rti
ng

 
be

tw
ee

n 
m

ix
ed

 n
um

be
rs

 a
nd

 fr
ac

tio
n 

fo
rm

s.
 L

ea
rn

er
s 

sh
ou

ld
 k

no
w

 w
he

n 
a 

fra
ct

io
n 

is
 e

qu
al

 to
 o

r g
re

at
er

 th
an

 1
.

Ex
am

pl
es

Th
e 

ex
am

pl
es

 b
el

ow
 a

re
 il

lu
st

ra
te

d 
w

ith
ou

t c
on

te
xt

s,
 b

ut
 c

ou
ld

 e
qu

al
ly

 a
ris

e 
in

 a
 

pr
ob

le
m

 s
itu

at
io

n.

23 5   
+ 

34 5   
= 

57 5   
= 

5 
+ 

5 5   
+ 

2 5  =
 6

2 5   
S

im
ila

rly
 to

 d
o 

su
bt

ra
ct

io
n,

 le
ar

ne
rs

 c
an

 fi
rs

t s
ub

tra
ct

 th
e 

w
ho

le
 n

um
be

rs
 a

nd
 th

en
 

us
e 

eq
ui

va
le

nc
e 

an
d 

co
m

pe
ns

at
io

n 
to

 c
om

pl
et

e 
th

e 
ca

lc
ul

at
io

n.

63 5   
– 

24 5  =
 4

 +
 3 5  –

 4 5  =
3 

+ 
5 5  +

 3 5  –
 4 5  =

 3
4 5  

Le
ar

ne
rs

 a
ls

o 
fin

d 
fra

ct
io

ns
 o

f 
w

ho
le

 n
um

be
rs

. 
In

 G
ra

de
 6

 l
ea

rn
er

s 
sh

ou
ld

 d
o 

ex
am

pl
es

 in
 w

hi
ch

 th
e 

an
sw

er
 c

an
 b

e 
a 

w
ho

le
 n

um
be

r, 
a 

fra
ct

io
n 

or
 a

 m
ix

ed
 n

um
be

r 

e.
g.

 W
ha

t i
s 

1 4   
of

 1
8 

? 
If 

le
ar

ne
rs

 h
av

e 
w

or
ke

d 
w

ith
 p

ic
tu

re
s 

of
 c

ol
le

ct
io

ns
 o

f o
bj

ec
ts

, 
an

d 
th

ey
 k

no
w

 t
he

 r
el

at
io

ns
hi

p 
be

tw
ee

n 
di

vi
si

on
 a

nd
 f

ra
ct

io
ns

, 
th

is
 c

an
 b

e 
do

ne
 

w
ith

ou
t l

ea
rn

in
g 

a 
ru

le
 o

r 
m

et
ho

d.
 L

ea
rn

er
s 

ca
n 

si
m

pl
y 

dr
aw

 1
8 

ob
je

ct
s 

an
d 

th
en

 

cr
ea

te
 4

 e
qu

al
 g

ro
up

s.
 A

n 
ex

te
nt

io
n 

of
 th

is
 q

ue
st

io
n 

w
ou

ld
 b

e 
to

 fi
nd

 3 4  
of

 1
8.

 H
er

e 

le
ar

ne
rs

 fi
rs

t c
al

cu
la

te
 1 4  o

f 1
8 

an
d 

us
e 

m
ul

tic
pl

ic
at

io
n 

to
 fi

nd
 th

e 
an

sw
er

. 
M

ea
su

re
m

en
t i

s 
an

 im
po

rta
nt

 c
on

te
xt

 th
ro

ug
h 

w
hi

ch
 to

 d
ev

el
op

 a
nd

 c
on

so
lid

at
e 

th
e 

fra
ct

io
n 

co
nc

ep
t. 

Le
ng

th
, m

as
s 

an
d 

ca
pa

ci
ty

 c
an

 b
e 

us
ed

 to
 d

ev
el

op
 th

e 
co

nc
ep

ts
 o

f 
fra

ct
io

ns
, e

qu
iv

al
en

ce
, a

nd
 a

dd
in

g 
w

ith
 fr

ac
tio

ns
, s

in
ce

 le
ar

ne
rs

 h
av

e 
w

or
ke

d 
w

ith
 

th
es

e 
si

nc
e 

G
ra

de
 1

.
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C

H
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G
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(in
 h

ou
rs

)

MEASUREMENT









4.

4
Ti

m
e

R
ea

di
ng

 ti
m

e 
an

d 
tim

e 
in

st
ru

m
en

ts

R
ea

d,
 te

ll 
an

d 
w

rit
e 

tim
e 

in
 1

2-
ho

ur
 a

nd
 

24
-h

ou
r f

or
m

at
s 

on
 b

ot
h 

an
al

og
ue

 a
nd

 
di

gi
ta

l i
ns

tru
m

en
ts

 in

•	
ho

ur
s

•	
m

in
ut

es
 

•	
se

co
nd

s

In
st

ru
m

en
ts

 in
cl

ud
e 

cl
oc

ks
, w

at
ch

es
 

an
d 

st
op

w
at

ch
es

R
ea

di
ng

 c
al

en
da

rs

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 ti
m

e 

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

in
vo

lv
in

g 
tim

e

R
ea

d 
tim

e 
zo

ne
 m

ap
s 

an
d 

ca
lc

ul
at

in
g 

tim
e 

di
ffe

re
nc

es
 b

as
ed

 o
n 

tim
e 

zo
ne

s

C
al

cu
la

tio
n 

of
 ti

m
e 

in
te

rv
al

s 
w

he
re

 ti
m

e 
is

 g
iv

en
 in

 

•	
se

co
nd

s 
an

d/
or

 m
in

ut
es

;

•	
m

in
ut

es
 a

nd
/o

r h
ou

rs

•	
ho

ur
s 

an
d 

/o
r d

ay
s

•	
 d

ay
s 

an
d/

or
 w

ee
ks

 a
nd

/o
r m

on
th

s

•	
ye

ar
s 

an
d/

or
 d

ec
ad

es

•	
ce

nt
ur

ie
s,

 d
ec

ad
es

 a
nd

 y
ea

rs

H
is

to
ry

 o
f t

im
e

K
no

w
 s

om
e 

w
ay

s 
in

 w
hi

ch
 ti

m
e 

w
as

 
m

ea
su

re
d 

an
d 

re
pr

es
en

te
d 

in
 th

e 
pa

st
.

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
? 

•	
Ti

m
e 

zo
ne

s 
ar

e 
in

tro
du

ce
d.

•	
C

en
tu

rie
s 

ar
e 

in
tro

du
ce

d

O
nc

e 
le

ar
ne

rs
 h

av
e 

be
en

 ta
ug

ht
 to

 te
ll 

th
e 

tim
e,

 th
is

 c
an

 b
e 

pr
ac

tis
ed

 d
ur

in
g 

th
e 

m
en

ta
l M

at
he

m
at

ic
s 

se
ct

io
n 

of
 th

e 
le

ss
on

.

Le
ar

ne
rs

 c
on

tin
ue

 to
 re

ad
 c

al
en

da
rs

, a
nd

 d
o 

ca
lc

ul
at

io
ns

 b
as

ed
 o

n 
da

te
s.

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 re
la

te
d 

to
 ti

m
e 

in
cl

ud
e

ca
lc

ul
at

io
ns

 w
ith

 a
nd

 c
on

ve
rs

io
ns

 b
et

w
ee

n 
al

l t
he

 u
ni

ts
 m

en
tio

ne
d 

in
 th

e 
co

lu
m

n 
on

 th
e 

le
ft.

tim
e 

zo
ne

s

Le
ar

ne
rs

 s
ho

ul
d 

be
 a

bl
e 

to
:

•	
re

ad
 ti

m
e 

zo
ne

 m
ap

s 
an

d 
do

 c
al

cu
la

tio
ns

 u
si

ng
 z

on
ed

 m
ap

s.
 H

el
p 

le
ar

ne
rs

 to
 

un
de

rs
ta

nd
 w

hy
 th

er
e 

ar
e 

tim
e 

zo
ne

 d
iff

er
en

ce
s 

be
tw

ee
n 

di
ffe

re
nt

 p
la

ce
s 

in
 th

e 
w

or
ld

•	
ca

lc
ul

at
e 

tim
e 

di
ffe

re
nc

es
 w

he
n 

gi
ve

n 
cl

oc
k 

fa
ce

s 
sh

ow
in

g 
th

e 
tim

es
 in

 d
iff

er
en

t 
pl

ac
es

. 

4 
ho

ur
s
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H
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DURATION








 

(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
 

2-
D

 s
ha

pe
s

Sh
ap

es
 le

ar
ne

rs
 n

ee
d 

to
 k

no
w

 a
nd

 
na

m
e

•	
R

eg
ul

ar
 a

nd
 ir

re
gu

la
r p

ol
yg

on
s 

- t
ria

ng
le

s,
 s

qu
ar

es
, r

ec
ta

ng
le

s,
 

pa
ra

lle
lo

gr
am

s,
 o

th
er

 q
ua

dr
ila

te
ra

ls
, 

pe
nt

ag
on

s,
 h

ex
ag

on
s,

 h
ep

ta
go

ns
, 

oc
ta

go
ns

•	
S

im
ila

rit
ie

s 
an

d 
di

ffe
re

nc
es

 b
et

w
ee

n 
re

ct
an

gl
es

 a
nd

 p
ar

al
le

lo
gr

am
s

Fe
at

ur
es

 o
f s

ha
pe

s

D
es

cr
ib

e,
 s

or
t a

nd
 c

om
pa

re
 2

-D
 

sh
ap

es
 in

 te
rm

s 
of

•	
nu

m
be

r o
f s

id
es

•	
le

ng
th

 o
f s

id
es

•	
si

ze
 o

f a
ng

le
s

--
ac

ut
e

--
rig

ht

--
ob

tu
se

 

--
st

ra
ig

ht
 

--
re

fle
x

--
re

vo
lu

tio
n

Fu
rt

he
r a

ct
iv

iti
es

•	
D

ra
w

 2
-D

 s
ha

pe
s 

on
 g

rid
 p

ap
er

•	
D

ra
w

 c
irc

le
s,

 p
at

te
rn

s 
in

 c
irc

le
s 

an
d 

pa
tte

rn
s 

w
ith

 c
irc

le
s 

us
in

g 
a 

pa
ir 

of
 

co
m

pa
ss

es

A
ng

le
s

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
?

•	
O

ct
ag

on
s 

ar
e 

ne
w

 s
ha

pe
s.

 

•	
P

ar
al

le
lo

gr
am

s 
ar

e 
ne

w
 s

ha
pe

s.

•	
Le

ar
ne

rs
 to

 n
am

e 
an

gl
es

 a
cc

or
di

ng
 to

 th
ei

r s
iz

es
 b

ut
 s

til
l d

o 
no

t w
or

k 
w

ith
 

pr
ot

ra
ct

or
s.

 N
or

 d
o 

th
ey

 m
ea

su
re

 a
ng

le
s 

in
 d

eg
re

es
.

•	
Le

ar
ne

rs
 u

se
 a

ng
le

s,
 in

 p
ar

tic
ul

ar
 ri

gh
t a

ng
le

s 
to

 d
is

tin
gu

is
h 

sh
ap

es
. T

hi
s 

is
 th

e 
ca

se
 w

he
n 

di
st

in
gu

is
hi

ng
 b

et
w

ee
n 

re
ct

an
gl

es
 a

nd
 p

ar
al

le
lo

gr
am

s

2-
D

 s
ha

pe
s 

an
d 

th
ei

r d
is

tin
gu

is
hi

ng
 fe

at
ur

es
Le

ar
ne

rs
 s

ho
ul

d 
fir

st
 le

ar
n 

ch
ar

ac
te

ris
tic

s 
of

 e
ac

h 
sh

ap
e,

 b
ef

or
e 

di
sc

us
si

ng
 

co
m

pa
ris

on
s 

be
tw

ee
n 

sh
ap

es
.

Th
er

e 
ar

e 
fo

ur
 w

ay
s 

in
 w

hi
ch

 le
ar

ne
rs

 d
is

tin
gu

is
h 

sh
ap

es
 in

 G
ra

de
 6

. 

1.
	B

y 
ch

ec
ki

ng
 w

he
th

er
 th

ey
 h

av
e 

st
ra

ig
ht

 o
r c

ur
ve

d 
si

de
s.

 2
-D

 s
ha

pe
s 

ca
n 

be
 

gr
ou

pe
d 

as
 fo

llo
w

s:

•	
C
lo
se
d 
sh
ap
es
 w
ith
 c
ur
ve
d 
si
de

s 
on

ly
. 

Ex
am

pl
es

Th
e 

on
ly

 2
-D

 s
ha

pe
 th

at
 h

as
 c

ur
ve

d 
si

de
s 

th
at

 le
ar

ne
rs

 a
re

 e
xp

ec
te

d 
to

 n
am

e 
is

 
th

e 
ci

rc
le

. T
he

y 
sh

ou
ld

, h
ow

ev
er

, b
e 

ex
po

se
d 

to
 o

th
er

 s
ha

pe
s 

w
ith

 c
ur

ve
d 

si
de

s 
w

hi
ch

 th
ey

 a
re

 n
ot

 e
xp

ec
te

d 
to

 n
am

e:
 fo

r e
xa

m
pl

e 
al

l t
he

se
 s

ha
pe

s 
ha

ve
 c

ur
ve

d 
si

de
s

•	
C
lo
se
d 
sh
ap
es
 w
ith
 c
ur
ve
d 
an
d 
st
ra
ig
ht
 s
id
es

: 

Ex
am

pl
es

	
   Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 n
am

e 
an

y 
of

 th
es

e 
sh

ap
es

. 

8 
ho
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s
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(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
 

2-
D

 s
ha

pe
s

R
ec

og
ni

ze
 a

nd
 n

am
e 

th
e 

fo
llo

w
in

g 
an

gl
es

 in
 2

-D
 s

ha
pe

s:

--
ac

ut
e

--
rig

ht

--
ob

tu
se

 

--
st

ra
ig

ht
 

--
re

fle
x

--
re

vo
lu

tio
n

•	
C
lo
se
d 
sh
ap
es
 w
ith
 s
tra
ig
ht
 s
id
es
 o
nl
y:

 

Ex
am

pl
es

 o
f p

ol
yg

on
s.

2.
	B

y 
gr

ou
pi

ng
 s

ha
pe

s 
w

ith
 s

tra
ig

ht
 s

id
es

 a
cc

or
di

ng
 to

 th
e 

nu
m

be
r o

f s
id

es
. A

 
po

ly
go

n 
is

 a
 c

lo
se

d 
sh

ap
e 

w
ith

 o
nl

y 
st

ra
ig

ht
 s

id
es

. L
ea

rn
er

s 
ar

e 
no

t e
xp

ec
te

d 
to

 
kn

ow
 th

e 
na

m
e 

po
ly

go
n.

Po
ly

go
ns

A 
re

gu
la

r p
ol

yg
on

 is
 a

 s
tra

ig
ht

 s
id

ed
, c

lo
se

d 
sh

ap
e 

w
ith

 a
ll 

si
de

s 
th

e 
sa

m
e 

le
ng

th
 

an
d 

al
l i

ts
 a

ng
le

s 
th

e 
sa

m
e 

si
ze

. L
ea

rn
er

s 
do

 n
ot

 h
av

e 
to

 k
no

w
 th

e 
te

rm
s 

“r
eg

ul
ar

” 
an

d 
“ir

re
gu

la
r”

. L
ea

rn
er

s 
sh

ou
ld

 b
e 

ab
le

 to
 id

en
tif

y 
po

ly
go

ns
 a

cc
or

di
ng

 to
 th

ei
r 

nu
m

be
r o

f s
id

es
. T

he
y 

m
us

t b
e 

ab
le

 to
 id

en
tif

y 
an

y 
oc

ta
go

n,
 h

ep
ta

go
n,

 h
ex

ag
on

 o
r 

pe
nt

ag
on

.

Ex
am

pl
es

 o
f o

ct
ag

on
s

	
   Ex
am

pl
es

 o
f h

ep
ta

go
ns

/s
ep

ta
go

ns

	
   Ex
am

pl
es

 o
f h

ex
ag

on
s
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C

H
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 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
 

2-
D

 s
ha

pe
s

Ex
am

pl
e 

of
 p

en
ta

go
ns

	
   Le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 th

at
 a

ll 
cl

os
ed

 s
ha

pe
s 

w
ith

 4
 s

tra
ig

ht
 s

id
es

 a
re

 c
al

le
d 

qu
ad

ril
at

er
al

s.
 

Ex
am

pl
es

 o
f q

ua
dr

ila
te

ra
ls

.

	
   Le
ar

ne
rs

 s
ho

ul
d 

id
en

tif
y 

an
d 

na
m

e 
sq

ua
re

s,
 re

ct
an

gl
es

 a
nd

 p
ar

al
le

lo
gr

am
s.

 

Fo
r o

th
er

 q
ua

dr
ila

te
ra

ls
 G

ra
de

 6
 le

ar
ne

rs
 u

se
 th

e 
gr

ou
p 

na
m

e,
 q

ua
dr

ila
te

ra
l.

Tr
ia

ng
le

s:
Le

ar
ne

rs
 s

ho
ul

d 
be

 e
xp

os
ed

 to
 a

 ra
ng

e 
of

 d
iff

er
en

t t
ria

ng
le

s,
 b

ut
 a

re
 n

ot
 e

xp
ec

te
d 

to
 n

am
e 

ty
pe

s 
of

 tr
ia

ng
le

s 
in

 G
ra

de
 6

	
  

3.
	B

y 
lo

ok
in

g 
at

 th
e 

le
ng

th
 o

f t
he

ir 
si

de
s.

 L
ea

rn
er

s 
di

ffe
re

nt
ia

te
 b

et
w

ee
n 

sq
ua

re
s 

an
d 

re
ct

an
gl

es
 b

y 
lo

ok
in

g 
at

 th
e 

le
ng

th
s 

of
 th

ei
r s

id
es

. H
ow

ev
er

, l
ea

rn
er

s 
ca

n 
al

so
 d

is
cu

ss
 th

e 
le

ng
th

s 
of

 th
e 

si
de

s 
of

 o
th

er
 s

ha
pe

s 
e.

g.
 a

 le
ar

ne
r m

ay
 s

ay
 th

at
 

th
e 

fo
llo

w
in

g 
sh

ap
e 

is
 a

 p
en

ta
go

n 
w

ho
se

 s
id

es
 a

re
 n

ot
 a

ll 
th

e 
sa

m
e 

le
ng

th
.

	
  

4.
	B

y 
lo

ok
in

g 
at

 th
e 

si
ze

s 
of

 th
ei

r a
ng

le
s.

 H
er

e 
le

ar
ne

rs
 n

ee
d 

to
 k

no
w

 h
ow

 to
 c

he
ck

 
fo

r a
 ri

gh
t a

ng
le

 (s
ee

 n
ot

es
 b

el
ow

). 
Th

ey
 c

he
ck

 w
he

th
er

 s
ha

pe
s 

ar
e 

re
ct

an
gl

es
 

or
 s

qu
ar

es
 b

y 
ch

ec
ki

ng
 w

he
th

er
 a

ll 
th

ei
r a

ng
le

s 
ar

e 
rig

ht
 a

ng
le

s.
 

A
ng

le
s

In
 th

e 
In

te
rm

ed
ia

te
 P

ha
se

 le
ar

ne
rs

 m
ea

su
re

 a
ng

le
s 

in
fo

rm
al

ly.
 T

he
y 

do
 n

ot
 u

se
 

pr
ot

ra
ct

or
s 

or
 d

is
cu

ss
 a

ng
le

s 
in

 te
rm

s 
of

 d
eg

re
es

. I
n 

G
ra

de
 6

 le
ar

ne
rs

 id
en

tif
y 

th
e 

fo
llo

w
in

g 
an

gl
es

 b
y 

co
m

pa
rin

g 
th

em
 w

ith
 ri

gh
t a

ng
le

s 
an

d 
st

ra
ig

ht
 a

ng
le

s:



MATHEMATICS GRADES 4-6

232 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

C
ONTENT





 

AREA



TO

PI
C

S
C

ON


C
EP

TS
 AND




 S
K

ILLS


SOME


 
C

LARI


F
IC

ATION



 NOTES




 
OR


 TEA


C

H
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(in
 h

ou
rs

)

SP
A

C
E 

AND



 

SH
A

PE
3.

1
Pr

op
er

tie
s 

of
 

2-
D

 s
ha

pe
s

•	
A

n 
ac

ut
e 

an
gl

e 
is

 s
m

al
le

r t
ha

n 
a 

rig
ht

 a
ng

le

•	
A 

rig
ht

 a
ng

le

•	
A

n 
ob

tu
se

 a
ng

le
 b

ig
ge

r t
ha

n 
a 

rig
ht

 a
ng

le
 b

ut
 s

m
al

le
r t

ha
n 

a 
rig

ht
 a

ng
le

•	
A 

st
ra

ig
ht

 a
ng

le

•	
A 

re
fle

x 
an

gl
e 

bi
gg

er
 th

an
 a

 s
tra

ig
ht

 a
ng

le
 b

ut
 s

m
al

le
r t

ha
n 

a 
re

vo
lu

tio
n

•	
A 

re
vo

lu
tio

n 
a 

co
m

pl
et

e 
ci

rc
le

Le
ar

ne
rs

 c
an

 a
ls

o 
be

 in
tro

du
ce

d 
to

 th
e 

si
ze

 o
f a

n 
an

gl
e 

as
 th

e 
am

ou
nt

 o
f t

ur
ni

ng
 

be
tw

ee
n 

th
e 

ar
m

s 
or

 s
id

es
 o

f t
he

 a
ng

le
. H

er
e 

a 
rig

ht
 a

ng
le

 is
 e

qu
iv

al
en

t t
o 

a 
qu

ar
te

r t
ur

n;
 a

 s
tra

ig
ht

 a
ng

le
 is

 e
qu

iv
al

en
t t

o 
a 

ha
lf 

tu
rn

, a
nd

 a
 re

vo
lu

tio
n 

is
 

eq
ui

va
le

nt
 to

 a
 fu

ll 
tu

rn
. 

Le
ar

ne
rs

 u
se

 in
fo

rm
al

 a
ng

le
 m

ea
su

re
rs

 s
uc

h 
as

 th
e 

co
rn

er
 a

nd
 s

id
e 

of
 a

 s
he

et
 

of
 p

ap
er

 to
 c

he
ck

 w
he

th
er

 s
ha

pe
s 

or
 o

bj
ec

ts
 h

av
e 

rig
ht

 a
ng

le
s 

or
 s

tra
ig

ht
 

an
gl

es
. 

A
ct

iv
iti

es
 to

 fo
cu

s 
le

ar
ne

rs
 o

n 
ch

ar
ac

te
ris

tic
s 

of
 s

ha
pe

s
M

os
t c

om
m

er
ci

al
ly

 a
va

ila
bl

e 
se

ts
 o

f 2
-D

 s
ha

pe
s 

do
 n

ot
 s

ho
w

 ir
re

gu
la

r s
ha

pe
s.

 
Th

ey
 a

re
 h

ow
ev

er
, e

as
y 

to
 c

ut
 o

ut
 o

f c
ar

db
oa

rd
. L

ea
rn

er
s 

ca
n 

dr
aw

 ir
re

gu
la

r 
sh

ap
es

 o
n 

gr
id

 p
ap

er
, o

r i
f t

he
y 

ha
ve

 g
eo

bo
ar

ds
, t

he
y 

ca
n 

m
ak

e 
irr

eg
ul

ar
 

sh
ap

es
 o

n 
ge

ob
oa

rd
s.

Le
ar

ne
rs

 c
an

 a
ls

o 
pu

t c
ut

-o
ut

 o
r p

la
st

ic
 s

ha
pe

s 
to

ge
th

er
 to

 c
re

at
e 

co
m

po
si

te
 

irr
eg

ul
ar

 s
ha

pe
s.

 S
om

e 
ex

am
pl

es
 a

re
 g

iv
en

 b
el

ow
 (t

hi
s 

is
 fu

rth
er

 d
es

cr
ib

ed
 u

nd
er

 
Tr

an
sf

or
m

at
io

ns
).

W
rit

te
n 

ex
er

ci
se

s 
an

d 
re

co
rd

in
g

Le
ar

ne
rs

 s
ho

ul
d 

do
 p

ra
ct

ic
al

 w
or

k 
w

ith
 c

on
cr

et
e 

ap
pa

ra
tu

s,
 b

ut
 th

ey
 s

ho
ul

d 
al

so
 

do
 w

rit
te

n 
ex

er
ci

se
s.

W
or

k 
w

ith
 p

ai
r o

f c
om

pa
ss

es
es

 a
nd

 d
ra

w
in

g 
pa

tte
rn

s 
w

ith
 c

irc
le

s 
ca

n 
be

 le
ft 

un
til

 
th

e 
fo

ur
th

 te
rm
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(in
 h
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rs

)

DATA


 
H

ANDLIN






G

5.
1

C
ol

le
ct

in
g 

an
d 

or
ga

ni
si

ng
 

da
ta

C
ol

le
ct

 d
at

a 

•	
U

se
 ta

lly
 m

ar
ks

 a
nd

 ta
bl

es
 fo

r 
re

co
rd

in
g 

•	
U

se
 s

im
pl

e 
qu

es
tio

nn
ai

re
s 

(y
es

/n
o 

ty
pe

 re
sp

on
se

) 

O
rd

er
 d

at
a 

fro
m

 s
m

al
le

st
 g

ro
up

 to
 

la
rg

es
t g

ro
up

 

Te
ac

he
rs

 in
 th

e 
ph

as
e 

sh
ou

ld
 e

ns
ur

e 
th

at
 d

iff
er

en
t t

op
ic

s 
ar

e 
ch

os
en

 fo
r d

at
a 

co
lle

ct
io

n 
in

 e
ac

h 
of

 th
e 

gr
ad

es
.

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
? 

Th
e 

fo
llo

w
in

g 
ar

e 
ne

w
 in

 G
ra

de
 6

•	
pe

rc
en

ta
ge

s 
– 

gr
ap

hs
 c

an
 in

cl
ud

e 
da

ta
 e

xp
re

ss
ed

 in
 p

er
ce

nt
ag

es
 a

fte
r 

pe
rc

en
ta

ge
s 

ha
ve

 b
ee

n 
co

ve
re

d 
in

 T
er

m
 3

 (t
hi

s 
is

 im
po

rta
nt

 in
 p

ie
 c

ha
rts

, b
ut

 
ba

r g
ra

ph
s 

ca
n 

al
so

 s
om

et
im

es
 b

e 
gi

ve
n 

in
 p

er
ce

nt
ag

es
)

•	
co

lle
ct

in
g 

da
ta

 b
y 

us
in

g 
si

m
pl

e 
qu

es
tio

nn
ai

re
s

•	
do

ub
le

 b
ar

 g
ra

ph
s

•	
m

ed
ia

n

C
om

pl
et

e 
da

ta
 c

yc
le

 in
cl

ud
in

g 
cr

ea
tin

g 
an

 in
di

vi
du

al
 b

ar
 g

ra
ph

: c
on

te
xt

 
en

vi
ro

nm
en

ta
l d

at
a

Th
e 

co
m

pl
et

e 
da

ta
 c

yc
le

 in
cl

ud
es

 a
sk

in
g 

a 
qu

es
tio

n,
 c

ol
le

ct
in

g,
 o

rg
an

is
in

g,
 

re
pr

es
en

tin
g,

 a
na

ly
zi

ng
 a

nd
 in

te
rp

re
tin

g 
da

ta
 a

nd
 re

po
rti

ng
 o

n 
th

e 
da

ta
.

W
or

k 
th

ro
ug

h 
w

ho
le

 d
at

a 
cy

cl
e 

to
 c

re
at

e 
an

 in
di

vi
du

al
 b

ar
 g

ra
ph

 u
si

ng
 

en
vi

ro
nm

en
ta

l d
at

a.

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

•	
ho

w
 m

uc
h 

w
at

er
 is

 u
se

d 
pe

r m
on

th
 b

y 
fa

m
ili

es
 o

f l
ea

rn
er

s 
in

 th
e 

cl
as

s 

•	
am

ou
nt

 a
nd

 k
in

ds
 o

f l
itt

er
 in

 s
ch

oo
l p

la
yg

ro
un

ds

•	
am

ou
nt

 a
nd

 k
in

ds
 o

f r
ec

yc
lin

g 
co

lle
ct

ed
 b

y 
th

e 
sc

ho
ol

A
na

ly
si

ng
 g

ra
ph

s

A
na

ly
se

 g
ra

ph
s 

on
 e

nv
iro

nm
en

ta
l o

r s
oc

io
-e

co
no

m
ic

 c
on

te
xt

s 
by

 a
ns

w
er

in
g 

qu
es

tio
ns

 o
n 

gr
ap

hs
. B

ot
h 

gr
ap

hs
 a

nd
 q

ue
st

io
ns

 to
 b

e 
pr

ov
id

ed
 b

y 
te

ac
he

r o
r 

te
xt

bo
ok

. L
ea

rn
er

s 
sh

ou
ld

 w
or

k 
w

ith
 a

t l
ea

st
 

•	
2 

pi
e 

gr
ap

hs
 

•	
1 

pi
ct

og
ra

ph
 w

ith
 a

 m
an

y 
to

 o
ne

 re
pr

es
en

ta
tio

n

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

 

•	
in

fa
nt

 m
or

ta
lit

y 
ra

te
s 

pe
r c

ou
nt

ry
 in

 S
ou

th
er

n 
A

fri
ca

•	
co

m
m

on
 c

au
se

s 
of

 d
ea

th
 o

f c
hi

ld
re

n 
in

 S
A

•	
qu

an
tit

ie
s 

of
 m

at
er

ia
ls

 re
cy

cl
ed

 in
 th

e 
to

w
n,

 p
ro

vi
nc

e,
 c

ou
nt

ry

•	
qu

an
tit

ie
s 

of
 re

cy
cl

in
g 

m
at

er
ia

ls
 c

ol
le

ct
ed

 b
y 

sc
ho

ol
s 

ar
ou

nd
 th

e 
co

un
try

•	
am

ou
nt

 o
f w

at
er

 s
to

re
d 

in
 d

am
s 

in
 y

ou
r p

ro
vi

nc
e

10
 h

ou
rs

5.
2

R
ep

re
se

nt
-

in
g 

da
ta

D
ra

w
 a

 v
ar

ie
ty

 o
f g

ra
ph

s 
to

 d
is

pl
ay

 
an

d 
in

te
rp

re
t d

at
a 

in
cl

ud
in

g

•	
pi

ct
og

ra
ph

s 
w

ith
 m

an
y-

to
-o

ne
 

re
pr

es
en

ta
tio

ns

•	
ba

r g
ra

ph
s 

an
d 

do
ub

le
 b

ar
 g

ra
ph

s

5.
3

A
na

ly
si

ng
, 

in
te

rp
re

tin
g 

an
d 

re
po

rt
in

g 
da

ta

C
rit

ic
al

ly
 re

ad
 a

nd
 in

te
rp

re
t d

at
a 

re
pr

es
en

te
d 

in
 

•	
w

or
ds

•	
pi

ct
og

ra
ph

s

•	
ba

r g
ra

ph
s

•	
do

ub
le

 b
ar

 g
ra

ph
s

•	
pi

e 
ch

ar
ts

A
na

ly
se

 d
at

a 
by

 a
ns

w
er

in
g 

qu
es

tio
ns

 re
la

te
d 

to

•	
da

ta
 c

at
eg

or
ie

s,
 in

cl
ud

in
g 

da
ta

 
in

te
rv

al
s

•	
da

ta
 s

ou
rc

es
 a

nd
 c

on
te

xt
s

•	
ce

nt
ra

l t
en

de
nc

ie
s 

– 
(m

od
e 

an
d 

m
ed

ia
n)

Su
m

m
ar

is
e 

da
ta

 v
er

ba
lly

 a
nd

 in
 

sh
or

t w
rit

te
n 

pa
ra

gr
ap

hs
 th

at
 in

cl
ud

e

•	
dr

aw
in

g 
co

nc
lu

si
on

s 
ab

ou
t t

he
 d

at
a

•	
m

ak
in

g 
pr

ed
ic

tio
ns

 b
as

ed
 o

n 
th

e 
da

ta
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DATA


 
H
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G

Ex
am

in
e 

un
gr

ou
pe

d 
nu

m
er

ic
al

 d
at

a 
to

 d
et

er
m

in
e

•	
th

e 
m

os
t f

re
qu

en
tly

 o
cc

ur
rin

g 
sc

or
e 

in
 

th
e 

da
ta

 s
et

 (m
od

e)

•	
th

e 
m

id
dl

em
os

t s
co

re
 in

 a
 d

at
a 

se
t

R
ep

re
se

nt
in

g 
an

d 
an

al
yz

in
g 

da
ta

 p
re

se
nt

ed
 in

 w
or

ds
: 

Th
e 

da
ta

 p
re

se
nt

ed
 in

 w
or

ds
 s

ho
ul

d 
be

 re
pr

es
en

te
d 

in
 o

th
er

 fo
rm

s 
su

ch
 a

s 
ta

lly
 

m
ar

ks
, t

ab
le

s 
or

 p
ic

to
gr

ap
hs

 a
nd

 th
en

 a
na

ly
se

d.
 

D
ra

w
in

g 
pi

ct
og

ra
ph

s:
 u

si
ng

 d
at

a 
fr

om
 s

oc
io

-e
co

no
m

ic
 c

on
te

xt

Th
is

 is
 re

co
m

m
en

de
d 

as
 th

e 
M

at
he

m
at

ic
s 

pr
oj

ec
t i

n 
G

ra
de

 6
 

Le
ar

ne
rs

 s
ho

ul
d 

be
 g

iv
en

 s
oc

io
-e

co
no

m
ic

 d
at

a,
 p

re
fe

ra
bl

y 
na

tio
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 c
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w
in

gs
 id

en
tif

y 
ev

er
yd

ay
 o

bj
ec

ts
 th

at
 lo

ok
 li

ke
 g

eo
m

et
ric

 o
bj

ec
ts

 e
.g

. a
 m

ilk
 c

ar
to

n 
lo

ok
s 

lik
e 

a 
re

ct
an

gu
la

r p
ris

m
, m

at
ch

 n
et

s 
of

 o
bj

ec
ts

 to
 d

ra
w

in
g 

of
 o

bj
ec

ts
, d

es
cr

ib
e 

3-
D

 
ob

je
ct

s 
by

 s
ta

tin
g 

th
e 

nu
m

be
r o

f fl
at

 a
nd

 c
ur

ve
d 

su
rfa

ce
s,

 c
ou

nt
 th

e 
nu

m
be

r o
f 

ve
rti

ce
s,

 e
dg

es
, a

nd
 n

um
be

r a
nd

 s
ha

pe
 o

f f
ac

es
 w

he
n 

sh
ow

n 
dr

aw
in

gs
 o

f 3
-D

 
ob

je
ct

s.

In
 T

er
m

 2
 le

ar
ne

rs
 fo

cu
s 

on
 th

e 
ki

nd
 o

f s
ur

fa
ce

 th
e 

sh
ap

e 
nu

m
be

r o
f f

ac
es

 o
f 3

-D
 

ob
je

ct
. T

he
y 

al
so

 b
ui

ld
 o

bj
ec

ts
 u

si
ng

 n
et

s.
 

In
 T

er
m

 4
 th

ey
 c

an
 c

on
so

lid
at

e 
w

ha
t t

he
y 

ha
ve

 le
ar

ne
d 

in
 T

er
m

 1
 a

nd
 b

ui
ld

 
sk

el
et

on
 s

ha
pe

s 
w

ith
 s

tra
w

s 
or

 to
ot

hp
ic

ks
. T

he
y 

w
ill

 th
en

 fo
cu

s 
on

 th
e 

ed
ge

s 
an

d 
ve

rti
ce

s 
of

 th
e 

ob
je

ct
s.

 T
hi

s 
m

ea
ns

 th
at

 b
y 

th
e 

en
d 

of
 th

e 
ye

ar
 th

ey
 w

ill
 b

e 
ab

le
 to

 
de

sc
rib

e 
3-

D
 g

eo
m

et
ric

 o
bj

ec
ts

 a
cc

or
di

ng
 to

 s
ur

fa
ce

s,
 fa

ce
s,

 e
dg

es
 a

nd
 v

er
tic

es
.
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n
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C
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 NOTES




 
o

r
 TEA


C

H
IN

G
 G

UIDELINES






DURATION








 

(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

In
ve

st
ig

at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 g
eo

m
et

ric
 

pa
tte

rn
s 

lo
ok

in
g 

fo
r r

el
at

io
ns

hi
ps

 o
r 

ru
le

s 
of

 p
at

te
rn

s:

--
re

pr
es

en
te

d 
in

 p
hy

si
ca

l o
r d

ia
gr

am
 

fo
rm

--
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 
di

ffe
re

nc
e 

or
 ra

tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r 

ru
le

s 
in

 le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s

D
et

er
m

in
e 

in
pu

t v
al

ue
s,

 o
ut

pu
t 

va
lu

es
 a

nd
 ru

le
s 

fo
r t

he
 p

at
te

rn
s 

an
d 

re
la

tio
ns

hi
ps

 u
si

ng
 fl

ow
 d

ia
gr

am
s

Eq
ui

va
le

nt
 fo

rm
s

•	
D

et
er

m
in

e 
eq

ui
va

le
nc

e 
of

 d
iff

er
en

t 
de

sc
rip

tio
ns

 o
f t

he
 s

am
e 

re
la

tio
ns

hi
p 

or
 ru

le
 p

re
se

nt
ed

:

--
ve

rb
al

ly

--
in

 a
 fl

ow
 d

ia
gr

am

--
by

 a
 n

um
be

r s
en

te
nc

e

Le
ar

ne
rs

 w
or

k 
w

ith
 p

at
te

rn
s 

th
at

 a
re

 m
ad

e 
fro

m
 2

-D
 s

ha
pe

s 
an

d 
3-

D
 o

bj
ec

ts
 o

r 
fro

m
 d

ra
w

in
gs

 / 
di

ag
ra

m
s 

of
 th

es
e 

sh
ap

es
 a

nd
 o

bj
ec

ts
. I

n 
P

at
te

rn
s,

 F
un

ct
io

ns
 

an
d 

A
lg

eb
ra

 w
e 

ch
oo

se
 g

eo
m

et
ric

 p
at

te
rn

s 
th

at
 c

an
 b

e 
re

-d
es

cr
ib

ed
 u

si
ng

 a
 

nu
m

be
r p

at
te

rn
 th

is
 d

oe
s 

no
t m

ea
n 

th
at

 it
 c

an
’t 

be
 d

es
cr

ib
ed

 in
 w

or
ds

. I
n 

fa
ct

 th
e 

de
sc

rip
tio

n 
in

 w
or

ds
 is

 u
su

al
ly

 th
e 

st
ar

tin
g 

po
in

t. 
In

 S
ha

pe
 a

nd
 S

pa
ce

 le
ar

ne
rs

 a
ls

o 
w

or
k 

w
ith

 v
is

ua
l p

at
te

rn
s 

th
at

 a
re

 g
eo

m
et

ric
. H

ow
ev

er
, i

n 
S

ha
pe

 a
nd

 S
pa

ce
 th

ey
 

ar
e 

on
ly

 re
qu

ire
d 

to
 d

es
cr

ib
e 

th
e 

pa
tte

rn
s 

us
in

g 
th

e 
la

ng
ua

ge
 o

f g
eo

m
et

ry
 a

nd
 to

 
m

ak
e 

co
pi

es
 o

f t
he

 p
at

te
rn

s.
 W

hi
le

 m
an

y 
of

 th
es

e 
pa

tte
rn

s 
ca

n 
be

 d
es

cr
ib

ed
 u

si
ng

 
al

ge
br

ai
c 

ex
pr

es
si

on
s,

 th
is

 is
 b

ey
on

d 
th

e 
sc

op
e 

of
 In

te
rm

ed
ia

te
 P

ha
se

 le
ar

ne
rs

.

Le
ar

ne
rs

 s
ho

w
 th

e 
sa

m
e 

pa
tte

rn
s 

in
 d

iff
er

en
t w

ay
s:

 in
 a

 d
ia

gr
am

, a
s 

a 
ve

rb
al

 
de

sc
rip

tio
n,

 a
s 

a 
flo

w
 d

ia
gr

am
, a

 ta
bl

e 
an

d 
in

 a
 n

um
be

r s
en

te
nc

e.
 S

om
et

im
es

 
le

ar
ne

rs
 a

re
 a

bl
e 

to
 s

ee
 d

iff
er

en
t a

sp
ec

ts
 o

f a
 p

at
te

rn
 w

he
n 

th
ey

 c
ha

ng
e 

th
e 

fo
rm

 
in

 w
hi

ch
 th

e 
pa

tte
rn

 is
 p

re
se

nt
ed

. 

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
?

Th
er

e 
is

 m
or

e 
em

ph
as

is
 o

n 
pr

es
en

tin
g 

pa
tte

rn
s 

in
 ta

bl
es

.

Th
er

e 
is

 m
or

e 
em

ph
as

is
 o

n 
st

at
in

g 
th

e 
ge

ne
ra

l r
ul

e 
of

 th
e 

pa
tte

rn
.

W
ha

t k
in

ds
 o

f g
eo

m
et

ric
 p

at
te

rn
s 

sh
ou

ld
 le

ar
ne

rs
 w

or
k 

w
ith

?

Th
e 

pa
tte

rn
s 

sh
ow

n 
be

lo
w

 a
re

 in
 p

ic
tu

re
 o

r d
ia

gr
am

 fo
rm

. L
ea

rn
er

s 
ca

n 
al

so
 w

or
k 

w
ith

 p
at

te
rn

s 
w

hi
ch

 a
re

 m
ad

e 
fro

m
 re

al
 s

ha
pe

s,
 o

r o
bj

ec
ts

 c
on

cr
et

e 
ap

pa
ra

tu
s.

W
ha

t k
in

ds
 o

f p
at

te
rn

s 
sh

ou
ld

 le
ar

ne
rs

 w
or

k 
w

ith
?

P
at

te
rn

s 
in

 w
hi

ch
 th

e 
sh

ap
es

 g
ro

w
 o

r d
ec

re
as

e 
in

 d
iff

er
en

t w
ay

s.

Ex
am

pl
es

:

•	
P

at
te

rn
s 

in
 w

hi
ch

 th
e 

sh
ap

e 
ke

ep
s 

its
 fo

rm
, b

ut
 g

et
s 

la
rg

er
 (o

r s
m

al
le

r)
 a

t e
ac

h 
st

ag
e.

	
  

•	
P

at
te

rn
s 

in
 w

hi
ch

 a
 s

ha
pe

 o
r p

ar
t o

f a
 s

ha
pe

 is
 a

dd
ed

 a
t e

ac
h 

st
ag

e.
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(in
 h

ou
rs

)

PATTERNS





,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

In
 e

ac
h 

of
 th

e 
ex

am
pl

es
 a

bo
ve

 th
e 

pa
tte

rn
s 

ar
e 

m
ad

e 
by

 a
dd

in
g 

th
e 

sa
m

e 
nu

m
be

r 
of

 m
at

ch
es

. I
n 

th
e 

to
p 

pa
tte

rn
 3

 m
at

ch
es

 a
re

 a
dd

ed
 e

ac
h 

tim
e.

 In
 th

e 
se

co
nd

 
pa

tte
rn

 tw
o 

m
at

ch
es

 a
re

 a
dd

ed
 e

ac
h 

tim
e.

 B
ot

h 
pa

tte
rn

s 
ar

e 
pa

tte
rn

s 
w

ith
 a

 
co

ns
ta

nt
 d

iff
er

en
ce

. M
os

t g
eo

m
et

ric
 p

at
te

rn
s 

le
ar

ne
rs

 s
ee

 in
 G

ra
de

 6
 w

ill
 b

e 
pa

tte
rn

s 
w

ith
 a

 c
on

st
an

t d
iff

er
en

ce
. T

he
y 

ar
e 

m
or

e 
lik

el
y 

to
 g

et
 p

at
te

rn
s 

w
ith

 a
 

co
ns

ta
nt

 ra
tio

 w
he

n 
w

or
ki

ng
 o

nl
y 

w
ith

 n
um

be
r s

eq
ue

nc
es

.

Th
e 

pa
tte

rn
 b

el
ow

 is
 a

ls
o 

a 
pa

tte
rn

 w
ith

 a
 c

on
st

an
t d

iff
er

en
ce

: t
w

o 
sq

ua
re

s 
ar

e 
ad

de
d 

ea
ch

 ti
m

e

•	
P

at
te

rn
s 

w
ith

 n
ei

th
er

 a
 c

on
st

an
t d

iff
er

en
ce

 n
or

 a
 c

on
st

an
t r

at
io

Ex
am

pl
es

:

W
ha

t s
ho

ul
d 

le
ar

ne
rs

 d
o?

 

•	
C

op
y 

an
d 

ex
te

nd
 th

e 
pa

tte
rn

. T
hi

s 
he

lp
s 

th
em

 to
 u

nd
er

st
an

d 
ho

w
 th

e 
pa

tte
rn

 is
 

fo
rm

ed
.

•	
D

es
cr

ib
e 

th
e 

pa
tte

rn
 in

 w
or

ds
. 

--
D

iff
er

en
t l

ea
rn

er
s 

w
ill

 d
es

cr
ib

e 
di

ffe
re

nt
 a

sp
ec

ts
 o

f t
he

 p
at

te
rn

 

--
Le

ar
ne

rs
 s

ho
ul

d 
de

sc
rib

e 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
sh

ap
es

 in
 th

e 
se

qu
en

ce
 o

r 
ru

le
s 

in
 th

ei
r o

w
n 

w
or

ds
. T

o 
do

 th
is

, l
ea

rn
er

s 
ne

ed
 d

is
cu

ss
 h

ow
 th

ey
 m

ad
e 

th
e 

pa
tte

rn
 o

r b
e 

ab
le

 to
 a

ns
w

er
 th

e 
qu

es
tio

n 
“H

ow
 d

o 
I g

et
 fr

om
 o

ne
 s

ta
ge

 in
 th

e 
pa

tte
rn

 to
 th

e 
ne

xt
?”

•	
Le

ar
ne

rs
 n

ee
d 

to
 h

av
e 

op
po

rtu
ni

tie
s 

to
 s

ee
 th

at
 c

ha
ng

in
g 

th
e 

fo
rm

 o
f 

re
pr

es
en

ta
tio

n 
e.

g 
ge

om
et

ric
 to

 v
er

ba
l o

r t
o 

a 
flo

w
 d

ia
gr

am
 o

r t
o 

a 
ta

bl
e 

ca
n 

so
m

et
im

es
 h

el
p 

th
em

 to
 u

nd
er

st
an

d 
th

e 
pa

tte
rn

 in
 d

iff
er

en
t w

ay
s.

 L
ea

rn
er

s 
sh

ou
ld

 “t
ra

ns
la

te
” t

he
se

 g
eo

m
et

ric
 s

eq
ue

nc
es

 in
to

 o
th

er
 fo

rm
s 

of
 e

xp
re

ss
io

n 
or

 
re

pr
es

en
ta

tio
n 

na
m

el
y:

--
ve

rb
al

ly
 d

es
cr

ib
e 

th
e 

pa
tte

rn

--
dr

aw
 fl

ow
 d

ia
gr

am
s 

or
 in

pu
t–

ou
tp

ut
 d

ia
gr

am
s

--
re

co
rd

 n
um

be
r s

eq
ue

nc
e 

in
 a

 ta
bl

e-
fo

rm
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,
 

FUN


C
TIONS




 
AND




 
AL

G
EB

RA


2.
2

G
eo

m
et

ric
 

pa
tte

rn
s

Ex
am

pl
e:

 E
xt

en
di

ng
 th

e 
pa

tte
rn

: 

	
   D
es

cr
ib

in
g 

th
e 

pa
tte

rn
 in

 o
w

n 
w

or
ds

“It
 is

 a
 p

at
te

rn
 o

f h
ex

ag
on

s”

“E
ac

h 
he

xa
go

n 
is

 b
ig

ge
r t

ha
n 

th
e 

on
e 

be
fo

re
”

D
es

cr
ib

in
g 

ho
w

 th
ey

 m
ad

e 
th

e 
pa

tte
rn

 o
r a

ns
w

er
in

g 
th

e 
qu

es
tio

n 
“H

ow
 d

o 
I g

et
 

fro
m

 o
ne

 s
ta

ge
 to

 th
e 

ne
xt

?”

“I 
ad

de
d 

on
e 

m
or

e 
m

at
ch

 to
 e

ac
h 

si
de

 o
f e

ac
h 

he
xa

go
n”

“E
ac

h 
he

xa
go

n 
ha

s 
on

e 
m

or
e 

m
at

ch
 in

 e
ac

h 
si

de
 th

an
 th

e 
he

xa
go

n 
on

 th
e 

le
ft”

R
ec

or
di

ng
 th

e 
nu

m
be

r p
at

te
rn

 in
 a

 ta
bl

e
W

he
n 

le
ar

ne
rs

 fi
ll 

in
 a

 ta
bl

e 
lik

e 
th

e 
on

e 
be

lo
w

, t
he

y 
ca

n 
be

gi
n 

to
 s

ee
 th

at
 th

e 
nu

m
be

r o
f m

at
ch

es
 u

se
d 

fo
r e

ac
h 

he
xa

go
n 

is
 6

 m
ul

tip
lie

d 
by

 th
e 

po
si

tio
n 

nu
m

be
r 

of
 th

e 
he

xa
go

n 
in

 th
e 

se
qu

en
ce

. T
he

y 
w

ill
 s

ee
 th

at
 th

e 
ru

le
 is

 h
ex

ag
on

 p
os

iti
on

 
nu

m
be

r m
ul

tip
lie

d 
by

 6
.

Le
ar

ne
rs

 c
an

 th
en

 b
e 

as
ke

d 
to

 p
re

di
ct

 h
ow

 m
an

y 
m

at
ch

es
 w

ill
 b

e 
us

ed
 fo

r 
he

xa
go

ns
 n

ot
 b

ui
lt 

e.
g.

 1
0th

, 1
00

th
, e

tc
.

H
ex

ag
on

 n
um

be
r

1
2

3
4

5
10

N
um

be
r o

f m
at

ch
es

6
12

18

6 
ho

ur
s

SH
A

PE
 AND




 
SP

A
C

E
3.

3
Sy

m
m

et
ry

R
ec

og
ni

ze
, d

ra
w

 a
nd

 d
es

cr
ib

e 
lin

es
 

of
 s

ym
m

et
ry

 in
 2

-D
 s

ha
pe

s
Th

is
 s

ho
ul

d 
in

cl
ud

e 
sh

ap
es

 in
 w

hi
ch

 th
er

e 
is

 m
or

e 
th

an
 o

ne
 li

ne
 o

f s
ym

m
et

ry
.

D
ra

w
in

gs
 o

f 2
-D

 s
ha

pe
s 

sh
ou

ld
 in

cl
ud

e 
th

os
e 

w
he

re
 th

e 
lin

e 
of

 s
ym

m
et

ry
 is

 n
ot

 
ne

ce
ss

ar
ily

 v
er

tic
al

.

2 
ho

ur
s
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)
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B

ERS
,

 
O

PERATIONS






 

AND



 

RELATIONS






H

IP
S

1.
1

W
ho

le
 

nu
m

be
rs

D
iv

is
io

n

N
um

be
r r

an
ge

 fo
r c

ou
nt

in
g,

 
or

de
rin

g 
an

d 
re

pr
es

en
tin

g,
 a

nd
 

pl
ac

e 
va

lu
e 

of
 d

ig
its

•	
O

rd
er

, c
om

pa
re

 a
nd

 re
pr

es
en
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r: 
At

 th
is

 p
oi

nt
 le

ar
ne

rs
 o

fte
n 

lo
se

 tr
ac

k 
of

 th
e 

pl
ac

e 
va

lu
e 

an
d 

in
st

ea
d 

of
 w

rit
in

g 
12

 h
un

dr
ed

th
s 

as
 0
,1
2  

th
ey

 w
rit

e 
it 

as
 0
,0
12

 

	
  

	
  
+0

,03
 

	
  
	
  

+0
,03

 
+0

,03
 

	
  

E
xe

rc
is

es
 li

ke
 th

e 
on

e 
ab

ov
e 

ca
n 

be
 c

he
ck

ed
 u

si
ng

 c
al

cu
la

to
rs

 a
nd

 le
ar

ne
rs

 c
an

 
ex

pl
ai

n 
an

y 
di

ffe
re

nc
es

 b
et

w
ee

n 
th

ei
r a

ns
w

er
s 

an
d 

th
os

e 
sh

ow
n 

by
 th

e 
ca

lc
ul

at
or

.

Eq
ui

va
le

nc
e 

be
tw

ee
n 

co
m

m
on

 fr
ac

tio
ns

 a
nd

 d
ec

im
al

 fr
ac

tio
n 

fo
rm

s
Le

ar
ne

rs
 a

re
 n

ot
 e

xp
ec

te
d 

to
 b

e 
ab

le
 to

 c
on

ve
rt 

al
l c

om
m

on
 fr

ac
tio

n 
in

to
 it

s 
de

ci
m

al
 

fra
ct

io
n 

fo
rm

, m
er

el
y 

to
 s

ee
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
te

nt
hs

 a
nd

 h
un

dr
ed

th
s 

in
 th

ei
r 

de
ci

m
al

 fo
rm

s.

C
al

cu
la

tin
g 

us
in

g 
de

ci
m

al
s

Le
ar

ne
rs

 a
dd

 a
nd

 s
ub

tra
ct

 d
ec

im
al

 fr
ac

tio
ns

. L
ea

rn
er

 s
ho

ul
d 

es
tim

at
e 

th
ei

r a
ns

w
er

s 
be

fo
re

 c
al

cu
la

tin
g.

 T
he

y 
sh

ou
ld

 b
e 

ab
le

 to
 ju

dg
e 

th
e 

re
as

on
ab

le
ne

ss
 o

f a
ns

w
er

s 
an

d 
al

so
 c

he
ck

 th
ei

r o
w

n 
an

sw
er

s.
 U

nd
er

st
an

di
ng

 p
la

ce
 v

al
ue

 o
f d

ig
its

 in
 d

ec
im

al
s 

w
ill

 
he

lp
 le

ar
ne

rs
 w

he
n 

ad
di

ng
 a

nd
 s

ub
tra

ct
in

g.
 L

ea
rn

er
s 

ca
n 

us
e 

th
e 

co
lu

m
n 

m
et

ho
d 

as
 th

ey
 d

o 
w

ith
 w

ho
le

 n
um

be
rs

. A
ll 

pr
ob

le
m

 ty
pe

s 
th

at
 a

re
 u

se
d 

fo
r w

ho
le

 n
um

be
rs

 
ca

n 
be

 u
se

d 
fo

r d
ec

im
al

 fr
ac

tio
ns

.

D
ur

in
g 

le
ss

on
s 

on
 m

ea
su

re
m

en
t, 

le
ar

ne
rs

 c
an

 p
ra

ct
is

e 
w

ha
t 

th
ey

 k
no

w
 a

bo
ut

 
de

ci
m

al
s.

10
 h

ou
rs
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4.

3 
C

ap
ac

ity
 / 

vo
lu

m
e

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 3
-D

 o
bj

ec
ts

 
by es

tim
at

in
g,

 m
ea

su
rin

g,
 re

co
rd

in
g,

 
co

m
pa

rin
g 

an
d 

or
de

rin
g

M
ea

su
rin

g 
in

st
ru

m
en

ts

m
ea

su
rin

g 
ju

gs
 

U
ni

ts

m
ill

ili
tre

 (m
l);

 li
tre

s 
(l)

 a
nd

 k
ilo

lit
re

s 
(k

l)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 c
ap

ac
ity

/v
ol

um
e 

in
cl

ud
e:

•	
so

lv
in

g 
pr

ob
le

m
s 

in
 c

on
te

xt
 w

ith
 

ca
pa

ci
ty

•	
co

nv
er

tin
g 

be
tw

ee
n 

ki
lo

lit
re

s,
 li

tre
s 

an
d 

m
ill

ili
tre

s

•	
co

nv
er

si
on

s 
sh

ou
ld

 in
cl

ud
e 

fra
ct

io
n 

an
d 

de
ci

m
al

 fo
rm

s 
to

 2
 d

ec
im

al
 

pl
ac

es

W
ha

t i
s 

ca
pa

ci
ty

? 
W

ha
t i

s 
vo

lu
m

e?

C
ap

ac
ity

 is
 th

e 
am

ou
nt

of
 s

ub
st

an
ce

 th
at

 a
n 

ob
je

ct
 c

an
 h

ol
d 

or
 th

e 
am

ou
nt

 o
f 

sp
ac

e 
in

si
de

 th
e 

ob
je

ct
.

Vo
lu

m
e 

is
 th

e 
am

ou
nt

 o
f s

pa
ce

 a
n 

ob
je

ct
 o

cc
up

ie
s.

S
o 

a 
bo

ttl
e 

ca
n 

ha
ve

 a
 1

 li
tre

 c
ap

ac
ity

, b
ut

 it
 m

ay
 n

ot
 b

e 
fil

le
d 

to
 it

s 
fu

ll 
ca

pa
ci

ty
 It

 
co

ul
d,

 fo
r e

xa
m

pl
e,

 o
nl

y 
co

nt
ai

n 
a 

vo
lu

m
e 

of
 2

50
m

l

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
?

•	
D

ec
im

al
s 

ar
e 

in
tro

du
ce

d.

•	
K

ilo
lit

re
s 

ar
e 

in
tro

du
ce

d.

In
 G

ra
de

 6
 le

ar
ne

rs
 c

on
tin

ue
 w

or
k 

w
ith

 li
tre

s 
an

d 
m

ill
ili

tre
s,

 b
ut

 n
ow

 th
ey

 a
ls

o 
w

or
k 

w
ith

 k
ilo

lit
re

s.
 L

ea
rn

er
s 

w
or

k 
w

ith
 th

e 
sa

m
e 

m
ea

su
rin

g 
in

st
ru

m
en

ts
 a

s 
th

ey
 d

id
 

in
 G

ra
de

s 
4 

an
d 

5 
bu

t l
es

s 
em

ph
as

is
 is

 p
la

ce
d 

on
 m

ea
su

rin
g 

sp
oo

ns
 a

nd
 c

up
s.

 
Le

ar
ne

rs
 n

ee
d 

to
: 

•	
co

ns
ol

id
at

e 
th

ei
r s

en
se

 o
f h

ow
 m

uc
h 

1 
lit

re
 is

•	
co

ns
ol

id
at

e 
th

ei
r s

en
se

 o
f h

ow
 m

uc
h 

1 
m

ill
ili

tre
 is

 

•	
un

de
rs

ta
nd

 a
nd

 k
no

w
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
lit

re
s 

an
d 

m
ill

ili
tre

s

•	
un

de
rs

ta
nd

 a
nd

 k
no

w
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ki

lo
lit

re
s 

an
d 

lit
re

s 
an

d 
m

ill
ili

tre
s

C
he

ck
 w

he
th

er
 le

ar
ne

rs
 h

av
e 

a 
se

ns
e 

of
 w

hi
ch

 u
ni

ts
 a

nd
 in

st
ru

m
en

ts
 a

re
 

ap
pr

op
ria

te
 fo

r m
ea

su
rin

g 
w

hi
ch

 s
or

ts
 o

f c
ap

ac
iti

es
 e

.g
. 

W
ha

t u
ni

ts
 w

ou
ld

 y
ou

 u
se

 if
 y

ou
 w

an
te

d 
to

 m
ea

su
re

•	
th

e 
am

ou
nt

 o
f w

at
er

 y
ou

 u
se

 in
 a

 m
on

th

•	
th

e 
am

ou
nt

 o
f w

at
er

 to
 u

se
 w

he
n 

m
ix

in
g 

ba
by

 m
ilk

 fo
rm

ul
a 

fo
r o

ne
 fe

ed

•	
th

e 
am

ou
nt

 o
f w

at
er

 in
 a

 fu
ll 

ba
th

tu
b.

W
ha

t i
ns

tru
m

en
t w

ou
ld

 y
ou

 u
se

 if
 y

ou
 w

an
te

d 
to

 m
ea

su
re

:

•	
liq

ui
d 

m
ed

ic
in

e 
to

 g
iv

e 
to

 a
 b

ab
y

•	
m

ilk
 fo

r a
 p

ud
di

ng
 re

ci
pe

•	
w

at
er

 to
 d

ilu
te

 a
 p

ac
ke

t o
f p

ow
de

re
d 

co
ol

 d
rin

k.

M
ea

su
rin

g 
ca

pa
ci

ty
 a

nd
 re

ad
in

g 
ca

pa
ci

ty
 m

ea
su

rin
g 

in
st

ru
m

en
ts

Le
ar

ne
rs

 fi
nd

 it
 e

as
y 

to
 m

ea
su

re
 w

ith
 m

ea
su

rin
g 

sp
oo

ns
 o

r m
ea

su
rin

g 
cu

ps
, 

be
ca

us
e 

th
is

 o
nl

y 
re

qu
ire

s 
fil

lin
g 

th
em

 a
nd

 p
ou

rin
g 

th
e 

co
nt

en
ts

 o
ut

. M
ea

su
rin

g 
w

ith
 c

al
ib

ra
te

d 
m

ea
su

rin
g 

ju
gs

 o
r o

th
er

 in
st

ru
m

en
ts

 w
ith

 n
um

be
re

d 
an

d 
un

-
nu

m
be

re
d 

gr
ad

at
io

n 
lin

es
 is

 m
or

e 
di

ffi
cu

lt.
 L

ea
rn

er
s 

ne
ed

 to
 b

e 
ta

ug
ht

 th
e 

sk
ill

s 
w

hi
ch

 in
cl

ud
e

5 
ho

ur
s
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4.

3 
C

ap
ac

ity
 / 

vo
lu

m
e

•	
kn

ow
in

g 
w

he
re

 to
 s

ta
nd

 to
 re

ad
 th

e 
m

ea
su

rin
g 

ju
g 

co
rr

ec
tly

 

•	
kn

ow
in

g 
ho

w
 to

 re
ad

 th
e 

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 a
nd

 to
 c

al
cu

la
te

 w
ha

t t
he

 u
n-

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 m
ea

n

Le
ar

ne
rs

 n
ee

d 
to

 re
ad

 

•	
di

ffe
re

nt
 k

in
ds

 o
f m

ea
su

rin
g 

ju
gs

•	
m

ea
su

rin
g 

ju
gs

 in
 w

hi
ch

 th
e 

nu
m

be
re

d 
in

te
rv

al
s,

 g
ra

da
tio

n 
lin

es
, c

al
ib

ra
tio

n 
re

pr
es

en
t d

iff
er

en
t i

nt
er

va
ls

 /a
m

ou
nt

s.

•	
m

ea
su

rin
g 

ju
gs

 in
 w

hi
ch

 th
er

e 
ar

e 
a 

di
ffe

re
nt

 n
um

be
r o

f u
n-

nu
m

be
re

d 
in

te
rv

al
s 

w
ith

in
 e

ac
h 

nu
m

be
re

d 
in

te
rv

al
.

Le
ar

ne
rs

 n
ee

d 
pr

ac
tic

e 
us

in
g 

ex
am

pl
es

 in
 w

hi
ch

 th
e 

nu
m

be
re

d 
in

te
rv

al
s 

ar
e 

di
vi

de
d 

in
to

:

•	
2 

un
-n

um
be

re
d 

in
te

rv
al

s

•	
4 

un
-n

um
be

re
d 

in
te

rv
al

s

•	
5 

un
-n

um
be

re
d 

in
te

rv
al

s

•	
10

 u
n-

nu
m

be
re

d 
in

te
rv

al
s

Ex
am

pl
e:

  
H

er
e 

th
e 

nu
m

be
re

d 
gr

ad
at

io
n 

lin
es

 o
n 

th
e 

ju
gs

 s
ho

w
 1

 li
tre

 a
m

ou
nt

s.
 

Th
in

k 
ab

ou
t t

he
 g

ra
da

tio
ns

 a
s 

a 
nu

m
be

r l
in

e.
 

	
   1 
lit

re
 

2 
lit

re
s 

	
  

1 
lit

re
 

2 
lit

re
s 

Th
er

e 
ar

e 
4 

sp
ac

es
 b

et
w

ee
n 

ea
ch

 li
tre

. 

Th
is

 m
ea

ns
 th

at
 e

ac
h 

sm
al

l s
pa

ce
 s

ho
w

s 
1 

00
0m

l ÷
 4

 =
 2

50
m

l

Th
e 

liq
ui

d 
is

 fi
lle

d 
to

 1
sp

ac
e 

ab
ov

e 
1 

lit
re

 i.
e.

 1
 0

00
m

l +
 2

50
m

l =
 1

 2
50

m
l

It 
is

 s
om

et
im

es
 e

as
ie

r a
nd

 c
he

ap
er

 to
 g

et
 a

 ra
ng

e 
of

 s
yr

in
ge

s 
w

ith
 c

al
ib

ra
te

d 
gr

ad
at

io
n 

lin
es

, t
ha

n 
it 

is
 to

 g
et

 a
 ra

ng
e 

of
 m

ea
su

rin
g 

ju
gs

. L
ea

rn
er

s 
w

ill
 le

ar
n 

th
e 

sa
m

e 
m

ea
su

re
m

en
t r

ea
di

ng
 s

ki
lls

 if
 th

ey
 w

or
k 

w
ith

 s
yr

in
ge

s 
ra

th
er

 th
an

 ju
gs

.
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4.

3 
C

ap
ac

ity
 / 

vo
lu

m
e

C
om

pa
re

 c
ap

ac
iti

es
 w

ith
 u

p 
to

 6
 d

ig
its

 in
 m

ill
ili

tre
s 

an
d 

lit
re

s

Le
ar

ne
rs

 s
ho

ul
d 

al
re

ad
y 

in
 p

re
vi

ou
s 

gr
ad

es
 h

av
es

 e
qu

en
ce

d 
co

nt
ai

ne
rs

 m
ar

ke
d 

in
 m

ill
ili

tre
s 

an
d/

lit
re

s.
 H

er
e 

le
ar

ne
rs

 n
ee

d 
to

 b
e 

ab
le

 to
 tr

an
sl

at
e 

th
e 

de
ci

m
al

 
nu

m
be

rs
 o

n 
so

m
e 

pa
ck

ag
in

g 
in

to
 fr

ac
tio

ns
 e

.g
. 1

,5
 li

tre
s 

of
 c

oo
l d

rin
k 

is
 th

e 
sa

m
e 

as
 1

1 2  l
itr

es
 o

f c
oo

l d
rin

k.
 E

xa
m

pl
es

 s
ho

ul
d 

be
 c

ho
se

n 
to

 a
llo

w
 le

ar
ne

rs
 to

 re
al

iz
e 

th
at

 th
e 

he
ig

ht
 o

f a
 c

on
ta

in
er

 is
 n

ot
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

ca
pa

ci
ty

 a
nd

 th
at

 
le

ar
ne

rs
 n

ee
d 

to
 ta

ke
 in

to
 a

cc
ou

nt
 th

e 
di

am
et

er
 o

f t
he

 c
on

ta
in

er
. I

n 
G

ra
de

 6
 th

is
 

ca
n 

be
 d

on
e 

as
 a

n 
ex

er
ci

se
 fr

om
 th

e 
te

xt
bo

ok
.

R
ec

or
di

ng
 c

ap
ac

iti
es

M
ea

su
re

m
en

t p
ro

vi
de

s 
a 

co
nt

ex
t w

ith
in

 w
hi

ch
 le

ar
ne

rs
 c

an
 p

ra
ct

is
e 

w
ha

t t
he

y 
ha

ve
 le

ar
ne

d 
ab

ou
t d

ec
im

al
 fr

ac
tio

ns
. I

n 
G

ra
de

 6
 th

ey
 s

ho
ul

d 
re

co
rd

 c
ap

ac
iti

es
 a

s 

•	
ki

lo
lit

re
s 

on
ly

 e
.g

. 2
0l

•	
lit

re
s 

on
ly

 e
.g

. 5
l

•	
m

ill
ili

tre
s 

on
ly

 e
.g

. 2
50

m
l

•	
fra

ct
io

na
l p

ar
ts

 o
f k

ilo
lit

re
s 

or
 li

tre
, w

rit
te

n 
ei

th
er

 a
s 

co
m

m
on

 o
r d

ec
im

al
 fr

ac
tio

ns
 

e.
g.

 2
3 4   

lit
re

s 
or

 2
,7

5 
lit

re
s

C
al

cu
la

tio
ns

 in
cl

ud
in

g 
co

nv
er

si
on

s 
an

d 
pr

ob
le

m
 s

ol
vi

ng
M

ea
su

re
m

en
t p

ro
vi

de
s 

a 
co

nt
ex

t i
n 

w
hi

ch
 to

 p
ra

ct
is

e 
sk

ill
s 

ac
qu

ire
d 

in
 N

um
be

rs
, 

O
pe

ra
tio

ns
 a

nd
 R

el
at

io
ns

hi
ps

. T
he

 s
ki

lls
, o

pe
ra

tio
ns

 a
nd

 n
um

be
r r

an
ge

s 
re

qu
ire

d 
ar

e 
gi

ve
n 

be
lo

w
.

Es
tim

at
e 

an
d 

ca
lc

ul
at

e 
us

in
g 

m
ill

ili
tre

s 
an

d 
lit

re
s

•	
ro

un
di

ng
 n

um
be

rs
 u

p 
or

 d
ow

n 
to

 th
e 

m
os

t a
pp

ro
pr

ia
te

 u
ni

t o
f c

ap
ac

ity

•	
ro

un
di

ng
 o

ff 
to

 5
, 1

0,
 1

00
 a

nd
 1

 0
00

 M
ea

su
re

m
en

t e
sp

ec
ia

lly
 w

he
n 

fo
cu

si
ng

 
on

 m
ea

su
rin

g 
in

st
ru

m
en

ts
 c

an
 h

el
p 

le
ar

ne
rs

 to
 u

nd
er

st
an

d 
th

e 
m

ea
ni

ng
 b

eh
in

d 
ro

un
di

ng
 u

p 
or
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 m

or
e 

qu
an

tit
ie

s 
of

 th
e 

sa
m

e 
ki

nd
 

(r
at

io
)

SP
A

C
E 

AND



 

SH
A

PE
3.

5
Vi

ew
in

g 
ob

je
ct

s

Po
si

tio
n 

an
d 

vi
ew

s
Li

nk
 th

e 
po

si
tio

n 
of

 v
ie

w
er

 to
 v

ie
w

s 
of

 s
in

gl
e 

or
 c

om
po

si
te

 o
bj

ec
ts

, o
r 

co
lle

ct
io

ns
 o

f o
bj

ec
ts

, c
an

 in
cl

ud
e 

bo
th

 
ev

er
yd

ay
 a

nd
 g

eo
m

et
ric

 o
bj

ec
ts

 

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
?

In
 G

ra
de

 5
 le

ar
ne

rs
 w

or
k 

w
ith

 v
ie

w
s 

of
 s

in
gl

e 
ev

er
yd

ay
 o

bj
ec

ts
 o

r c
ol

le
ct

io
ns

 o
f 

ev
er

yd
ay

 o
bj

ec
ts

. T
he

y 
m

at
ch

 v
ie

w
s 

of
 th

e 
ob

je
ct

 o
r o

bj
ec

ts
 w

ith
 th

e 
po

si
tio

n 
of

 th
e 

vi
ew

er
. I

n 
G

ra
de

 6
 th

is
 is

 e
xt

en
de

d 
to

 g
eo

m
et

ric
 o

bj
ec

ts
 o

r c
ol

le
ct

io
ns

 o
f 

ge
om

et
ric

 o
bj

ec
ts

 o
r c

om
po

si
te

 g
eo

m
et

ric
 o

bj
ec

ts
.

Le
ar

ne
rs

 a
re

 p
re

se
nt

ed
 w

ith
 m

ul
tip

le
 v

ie
w

s 
of

 a
n 

ev
er

yd
ay

 o
r g

eo
m

et
ric

 o
bj

ec
t 

or
 c

ol
le

ct
io

ns
 o

f o
bj

ec
ts

 o
r c

om
po

si
te

 g
eo

m
et

ric
 o

bj
ec

ts
, a

s 
w

el
l a

s 
po

si
tio

ns
 o

f 
vi

ew
er

s 
in

 re
la

tio
n 

to
 th

e 
ob

je
ct

 o
r o

bj
ec

ts
. T

he
y 

m
at

ch
 e

ac
h 

vi
ew

 w
ith

 a
 v

ie
w

er
 o

r 
vi

ew
po

in
t. 

3 
ho

ur
s

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

s 
sh

ou
ld

 h
av

e 
be

ee
n 

as
se

ss
ed

 o
n:

 
•	

m
as

s
•	

9-
di

gi
t n

um
be

rs
•	

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n 
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 w
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le

 n
um
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rs

•	
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A
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1
Pr

op
er

tie
s 
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D

 s
ha

pe
s

Sh
ap

es
 le

ar
ne

rs
 n

ee
d 

to
 k

no
w

 a
nd

 
na

m
e

•	
R

eg
ul

ar
 a

nd
 ir

re
gu

la
r p

ol
yg

on
s 

- t
ria

ng
le

s,
 s

qu
ar

es
, r

ec
ta

ng
le

s,
 

pa
ra

lle
lo

gr
am

s,
 o

th
er

 q
ua

dr
ila

te
ra

ls
, 

pe
nt

ag
on

s,
 h

ex
ag

on
s,

 h
ep

ta
go

ns
, 

oc
ta

go
ns

•	
S

im
ila

rit
ie

s 
an

d 
di

ffe
re

nc
es

 b
et

w
ee

n 
re

ct
an

gl
es

 a
nd

 p
ar

al
le

lo
gr

am
s

C
ha

ra
ct

er
is

tic
s 

le
ar

ne
rs

 u
se

 to
 

di
st

in
gu

is
h,

 d
es

cr
ib

e,
 s

or
t a

nd
 

co
m

pa
re

 s
ha

pe
s:

•	
nu

m
be

r o
f s

id
es

•	
le

ng
th

 o
f s

id
es

•	
si

ze
 o

f a
ng

le
s

--
ac

ut
e

--
rig

ht

--
ob

tu
se

 

--
st

ra
ig

ht
 

--
re

fle
x 

--
re

vo
lu

tio
n

Fu
rt

he
r a

ct
iv

iti
es

 to
 fo

cu
s 

le
ar

ne
rs

 
on

 c
ha

ra
ct

er
is

tic
so

f s
ha

pe
s

•	
D

ra
w

 2
-D

 s
ha

pe
s 

on
 g

rid
 p

ap
er

•	
D

ra
w

 c
irc

le
s,

 p
at

te
rn

s 
in

 c
irc

le
s 

an
d 

pa
tte

rn
s 

w
ith

 c
irc

le
s 

us
in

g 
a 

pa
ir 

of
 

co
m

pa
ss

es

W
ha

t i
s 

di
ffe

re
nt

 to
 T

er
m

 1
?

Le
ar

ne
rs

 d
ra

w
 c

irc
le

s 
an

d 
pa

tte
rn

s 
w

ith
 c

irc
le

s 
us

in
g 

a 
pa

ir 
of

 p
ai

r o
f c

om
pa

ss
es

Le
ar

ne
rs

 re
vi

se
 a

nd
 c

on
so

lid
at

e 
w

ha
t t

he
y 

le
ar

ne
d 

in
 T

er
m

 1
 (s

ee
 n

ot
es

). 
Th

ey
 

al
so

 s
pe

nd
 ti

m
e 

w
or

ki
ng

 w
ith

 a
 p

ai
r o

f c
om

pa
ss

es
es

 a
nd

 d
ra

w
in

g 
ci

rc
le

s 
an

d 
pa

tte
rn

s 
in

 a
nd

 w
ith

 c
irc

le
s.
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C
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A
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3.

4
Tr

an
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or
m

a-
tio

ns

D
es

cr
ib

e 
pa

tte
rn

s

R
ef

er
 to

 li
ne

s,
 2

-D
 s

ha
pe

s,
 3

-D
 

ob
je

ct
s 

an
d/

or
 li

ne
s 

of
 s

ym
m

et
ry

 a
nd

/
or

 ro
ta

tio
ns

 a
nd

/o
r r

efl
ec

tio
ns

 a
nd

/o
r 

tra
ns

la
tio

ns
 w

he
n 

de
sc

rib
in

g 
pa

tte
rn

s

•	
in

 n
at

ur
e,

 

•	
fro

m
 m

od
er

n 
ev

er
yd

ay
 li

fe
 

•	
fro

m
 o

ur
 c

ul
tu

ra
l h

er
ita

ge

En
la

rg
em

en
t a

nd
 re

du
ct

io
ns

D
ra

w
 e

nl
ar

ge
m

en
t a

nd
 re

du
ct

io
ns

 o
f 

2-
D

 s
ha

pe
s 

to
 c

om
pa

re
 s

iz
e 

an
d 

sh
ap

e 
of

:

•	
tri

an
gl

es

•	
qu

ad
ril

at
er

al
s

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
?

Le
ar

ne
rs

 a
re

 n
o 

lo
ng

er
 re

qu
ire

d 
to

 d
ra

w
 c

om
po

si
te

 s
ha

pe
s 

or
 te

ss
el

la
tio

ns
 

us
in

g 
re

fle
ct

io
ns

, r
ot

at
io

ns
, a

nd
 tr

an
sl

at
io

ns
. T

he
y 

ar
e 

on
ly

 re
qu

ire
d 

to
 u

se
 th

e 
tra

ns
fo

rm
at

io
n 

co
nc

ep
ts

 in
 d

es
cr

ib
in

g 
pa

tte
rn

s.

U
se

 tr
an

sf
or

m
at

io
n 

to
 d

es
cr

ib
e 

pa
tte

rn
s

Le
ar

ne
rs

 d
es

cr
ib

e 
pa

tte
rn

s 
by

 d
is

cu
ss

in
g 

th
e 

sh
ap

es
 th

ey
 s

ee
 in

 th
e 

pa
tte

rn
 a

nd
 

ho
w

 th
ey

 w
ou

ld
 tr

an
sf

or
m

 th
at

 s
ha

pe
 if

 th
ey

 w
an

te
d 

to
 e

xt
en

d 
th

e 
pa

tte
rn

 

•	
Th

e 
pa

tte
rn

 I 
se

e 
on

 th
e 

ho
ne

yc
om

b 
lo

ok
s 

lik
e 

a 
te

ss
el

la
tio

n 
pa

tte
rn

 o
f 

he
xa

go
ns

. I
 c

an
 m

ak
e 

th
is

 p
at

te
rn

 b
y 

tra
ns

la
tin

g 
th

e 
he

xa
go

n.

•	
Th

e 
pa

tte
rn

 I 
se

e 
on

 th
e 

be
ad

 b
ra

ce
le

t l
oo

ks
 li

ke
 a

 te
ss

el
la

tio
n 

pa
tte

rn
 o

f 
tri

an
gl

es
. I

 c
an

 m
ak

e 
th

is
 p

at
te

rn
 b

y 
re

fle
ct

in
g 

th
e 

tri
an

gl
e.

•	
I c

an
 m

ak
e 

a 
pa

tte
rn

 li
ke

 th
e 

on
e 

I s
ee

 o
n 

th
e 

do
ily

 b
y 

tra
ns

la
tin

g 
th

e 
pa

ra
lle

lo
gr

am
. 

U
se

 s
ym

m
et

ry
 to

 d
es

cr
ib

e 
pa

tte
rn

s
Le

ar
ne

rs
 id

en
tif

y 
sy

m
m

et
ry

 in
 p

at
te

rn
s.

 
A

lth
ou

gh
 le

ar
ne

rs
 a

re
 n

ot
 re

qu
ire

d 
to

 d
ra

w
 th

e 
pa

tte
rn

s 
in

 G
ra

de
 6

, t
he

y 
of

te
n 

fin
d 

pa
tte

rn
s 

ea
si

er
 to

 d
es

cr
ib

e,
 o

nc
e 

th
ey

 h
av

e 
co

pi
ed

 o
r m

ad
e 

th
e 

pa
tte

rn
s.

 It
 

is
 u

se
fu

l t
o 

lin
k 

th
e 

pr
oc

es
s 

of
 m

ak
in

g 
or

 c
op

yi
ng

 p
at

te
rn

s 
w

ith
 th

e 
de

sc
rip

tio
ns

 
of

 p
at

te
rn

s 
fro

m
 n

at
ur

e,
 m

od
er

n 
ev

er
yd

ay
 li

fe
 a

nd
 o

ur
 c

ul
tu

ra
l h

er
ita

ge
. O

fte
n 

th
e 

ge
om

et
ric

al
 p

ro
ce

ss
 y

ou
 u

se
 to

 m
ak

e 
a 

co
py

 o
f t

he
 p

at
te

rn
 is

 n
ot

 th
e 

sa
m

e 
as

 th
e 

or
ig

in
al

 p
ro

ce
ss

 u
se

d 
to

 m
ak

e 
th

e 
pa

tte
rn

. B
ee

s 
do

 n
ot

 te
ss

el
la

te
 w

ith
 h

ex
ag

on
s 

to
 m

ak
e 

a 
ho

ne
yc

om
b,

 b
ut

 if
 le

ar
ne

rs
 te

ss
el

la
te

 w
ith

 a
 h

ex
ag

on
, t

he
y 

ca
n 

m
ak

e 
a 

pa
tte

rn
 th

at
 lo

ok
s 

si
m

ila
r t

o 
th

e 
pa

tte
rn

 th
ey

 s
ee

 in
 th

e 
ho

ne
yc

om
b.

En
la

rg
em

en
ts

 a
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 re
du

ct
io

ns
Th

is
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an
 b

e 
de

al
t w
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er

m
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MEASUREMENT









4.

5 
Te

m
pe

ra
tu

re
Pr

ac
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al
 m

ea
su

rin
g 

of
 te

m
pe

ra
tu

re
 

by es
tim

at
in

g

m
ea

su
rin

g

re
co

rd
in

g 

co
m

pa
rin

g 
an

d 
or

de
rin

g 

M
ea

su
rin

g 
in

st
ru

m
en

ts

th
er

m
om

et
er

s 
(a

na
lo

gu
e 

an
d 

di
gi

ta
l)

U
ni

ts

de
gr

ee
s 

C
el

si
us

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
te

m
pe

ra
tu

re
 in

cl
ud

e

S
ol

vi
ng

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
re

la
te

d 
to

 
te

m
pe

ra
tu

re
s

W
ha

t i
s 

ne
w

 in
 G

ra
de

 6
? 

It 
m

ak
es

 s
en

se
 to

 a
llo

w
 le

ar
ne

rs
 to

 re
ad

 d
ig

ita
l t

he
rm

om
et

er
s,

 s
in

ce
 th

e 
re

ad
in

g 
is

 
gi

ve
n 

in
 a

 d
ec

im
al

 fo
rm

.

R
ec

or
di

ng
, c

al
cu

la
tin

g 
an

d 
so

lv
in

g 
pr

ob
le

m
s 

co
nc

er
ni

ng
 te

m
pe

ra
tu

re
 c

an
 a

ls
o 

be
 

us
ed

 a
s 

a 
co

nt
ex

t f
or

 p
ra

ct
is

in
g 

re
ad

in
g 

an
d 

ca
lc

ul
at

in
g 

w
ith

 d
ec

im
al

 fr
ac

tio
ns

.

Le
ar

ne
rs

 n
ee

d 
to

 c
on

so
lid

at
e 

th
ei

r s
en

se
 o

f h
ow

 h
ot

 o
r c

ol
d 

th
in

gs
 a

re
 w

he
n 

de
sc

rib
ed

 in
 d

eg
re

es
 C

el
si

us
. T

hi
s 

ca
n 

be
 a

ch
ie

ve
d 

th
ro

ug
h 

le
ar

ni
ng

 a
bo

ut
 

co
m

m
on

 te
m

pe
ra

tu
re

 re
fe

re
nt

s,
 e

.g
.

•	
Th

e 
fre

ez
in

g 
po

in
t o

f p
ur

e 
w

at
er

 is
 0

o C
 

•	
Th

e 
bo

ili
ng

 p
oi

nt
 o

f p
ur

e 
w

at
er

 is
 1

00
o C

•	
Th

e 
av

er
ag

e 
no

rm
al

 h
um

an
 b

od
y 

te
m

pe
ra

tu
re

 is
 3

7o C

•	
da

ily
 e

nv
iro

nm
en

ta
l t

em
pe

ra
tu

re
s

R
ea

di
ng

 te
m

pe
ra

tu
re

 m
ea

su
re

m
en

t
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
 te

m
pe

ra
tu

re
s 

of
f p

ic
tu

re
s 

of
 b

ot
h 

di
gi

ta
l a

nd
 a

na
lo

gu
e 

th
er

m
om

et
er

s.

W
he

re
 p

os
si

bl
e 

le
ar

ne
rs

 s
ho

ul
d 

re
ad

 te
m

pe
ra

tu
re

s 
of

f r
ea

l o
f b

ot
h 

di
gi

ta
l a

nd
 

an
al

og
ue

 th
er

m
om

et
er

s.

R
ea

di
ng

 te
m

pe
ra

tu
re

s 
an

d 
te

m
pe

ra
tu

re
 m

ea
su

rin
g 

in
st

ru
m

en
ts

R
ea

di
ng

 a
na

lo
gu

e 
th

er
m

om
et

er
s 

re
qu

ire
s 

le
ar

ne
rs

 to
 b

e 
ab

le
 to

 re
ad

 o
ff 

th
e 

te
m

pe
ra

tu
re

 a
t n

um
be

re
d 

an
d 

un
-n

um
be

re
d 

gr
ad

at
io

n 
lin

es
. I

n 
th

er
m

om
et

er
s 

de
si

gn
ed

 to
 re

ad
 th

e 
en

vi
ro

nm
en

ta
l t

em
pe

ra
tu

re
s 

th
e 

un
-n

um
be

re
d 

gr
ad

at
io

n 
lin

es
 o

fte
n 

re
fe

r t
o 

w
ho

le
 d

eg
re

es
. I

n 
th

er
m

om
et

er
s 

de
si

gn
ed

 to
 re

ad
 h

um
an

 b
od

y 
te

m
pe

ra
tu

re
 th

e 
un

-n
um

be
re

d 
gr

ad
at

io
n 

lin
es

 o
fte

n 
re

fe
r t

o 
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ct
io
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 o

f d
eg

re
es

.

R
ec

or
di

ng
 a

nd
 re

po
rt

in
g 

on
 te

m
pe

ra
tu

re
 m

ea
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re
m

en
ts

Le
ar

ne
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 s
ho

ul
d 

re
co

rd
 a

nd
 re

po
rt 

on
 w

ho
le

 n
um

be
r t

em
pe

ra
tu

re
 m

ea
su

re
m

en
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re

ad
 o

n 
th

er
m

om
et

er
s.

 T
hi

s 
m
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vo
lv

e 
ro

un
di

ng
 u

p 
or

 d
ow

n.
 T

he
y 

ca
n 

al
so

 
re
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 a
nd

 re
po

rt 
te

m
pe

ra
tu

re
s 

by
 u

si
ng

 d
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im
al

 fr
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tio
n 

no
ta
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n 

e.
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7o C

C
al

cu
la

tio
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 a
nd

 p
ro
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ol
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 re
la

te
d 

to
 te

m
pe

ra
tu

re
 

C
al

cu
la

tio
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 a
nd

 p
ro
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em

-s
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 re
la

te
d 

to
 te

m
pe

ra
tu

re
s 

sh
ou

ld
 b

e 
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ite
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to
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si

tiv
e 

w
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 n
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 fr
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s

C
al

cu
la

tio
ns

Fi
nd

 p
er

ce
nt

ag
es

 o
f w

ho
le

 n
um

be
rs

Eq
ui

va
le

nt
 fo

rm
s:

 

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 fr

ac
tio

n 
an

d 
de

ci
m

al
 fr

ac
tio

n 
fo

rm
s 

of
 th

e 
sa

m
e 

nu
m

be
r 

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 fr

ac
tio

n,
 d

ec
im

al
 fr

ac
tio

n 
an

d 
pe

rc
en

ta
ge

 fo
rm

s 
of

 th
e 

sa
m

e 
nu

m
be

r

Pe
rc

en
ta

ge
s 

is
 a

 n
ew

 to
pi

c 
fo

r G
ra

de
 6

 le
ar

ne
rs

.
Le

ar
ne

rs
 h

av
e 

al
re

ad
y 

w
or

ke
d 

w
ith

 te
nt

hs
 a

nd
 h

un
dr

ed
th

s 
in

 c
om

m
on

 fr
ac

tio
n 

fo
rm

. 
Th

ey
 s

ho
ul

d 
st

ar
t 

by
 r

ew
rit

in
g 

an
d 

co
nv

er
tin

g 
te

nt
hs

 a
nd

 h
un

dr
ed

th
s 

in
 c

om
m

on
 

fra
ct

io
n 

fo
rm

 to
 p

er
ce

nt
ag

es
. W

he
re

 d
en

om
in

at
or

s 
of

 o
th

er
 fr

ac
tio

ns
 a

re
 fa

ct
or

s 
of

 
10

 e
.g

. 2
, 5

 o
r f

ac
to

rs
 o

f 1
00

 e
.g

. 2
, 4

, 5
, 2

0,
 2

5,
 5

0 
le

ar
ne

rs
 c

an
 c

on
ve

rt 
th

es
e 

to
 

hu
nd

re
dt

hs
 u

si
ng

 w
ha

t t
he

y 
kn

ow
 a

bo
ut

 e
qu

iv
al

en
ce

. 

Eq
ui

va
le

nc
e 

be
tw

ee
n 

co
m

m
on

 fr
ac

tio
ns

 a
nd

 p
er

ce
nt

ag
e

Le
ar

ne
rs

 a
re

 n
ot

 e
xp

ec
te

d 
to

 b
e 

ab
le

 t
o 

co
nv

er
t 

an
y 

co
m

m
on

 f
ra

ct
io

n 
in

to
 i

ts
 

pe
rc

en
ta

ge
 fo

rm
, m

er
el

y 
to

 s
ee

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

te
nt

hs
 a

nd
 h

un
dr

ed
th

s 
in

 
th

ei
r 

pe
rc

en
ta

ge
 fo

rm
. L

ea
rn

er
s 

sh
ou

ld
 b

e 
ab

le
 to

 c
on

ve
rt 

an
y 

de
ci

m
al

 fr
ac

tio
n 

in
 

te
nt

hs
 o

r h
un

dr
ed

th
s 

in
to

 a
 p

er
ce

nt
ag

e.

C
al

cu
la

tio
ns

Le
ar

ne
rs

 s
ho

ul
d 

be
 a

bl
e 

to
 fi

nd
 p

er
ce

nt
ag

es
 o

f w
ho

le
 n

um
be

rs
 e

.g
. W

ha
t i

s 
25

%
 o

f 
R

30
0?

 H
er

e 
le

ar
ne

rs
 u

se
 w

ha
t t

he
y 

kn
ow

 a
bo

ut
 b

ot
h 

co
nv

er
tin

g 
be

tw
ee

n 
pe

rc
en

ta
ge

 
an

d 
co

m
m

on
 fr

ac
tio

n 
fo

rm
 a

nd
 a

ls
o 

w
ha

t t
he

y 
kn

ow
 a

bo
ut

 fi
nd

in
g 

fra
ct

io
ns

 o
f w

ho
le

 

nu
m

be
rs

 e
.g

. 2
5%

 o
f R

30
 =

 1 4  o
f R

30
0 

= 
R

75
.

5 
ho

ur
s

ASSESSMENT






:

A
t t

hi
s 

st
ag

e 
le

ar
ne

rs
 s

ho
ul

d 
ha

ve
 b

ee
n 

as
se

ss
ed

 o
n:

 

•	
2-

D
 s

ha
pe

s

•	
tra

ns
fo

rm
at

io
n 

es
pe

ci
al

ly
 d

es
cr

ib
in

g 
pa

tte
rn

s

•	
te

m
pe

ra
tu

re

•	
pe

rc
en

ta
ge

s
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H
IN

G
 G

UIDELINES






DURATION








 

(in
 h
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rs

)

DATA


 
H

ANDLIN






G

5.
1

C
ol

le
ct

in
g 

an
d 

or
ga

ni
si

ng
 

da
ta

C
ol

le
ct

 d
at

a 
us

in
g:

•	
 ta

lly
 m

ar
ks

 a
nd

 ta
bl

es
 fo

r r
ec

or
di

ng
 

•	
si

m
pl

e 
qu

es
tio

nn
ai

re
s 

w
ith

 a
 (y

es
/

no
 ty

pe
 re

sp
on

se
) o

rd
er

 d
at

a 
fro

m
 

sm
al

le
st

 g
ro

up
 to

 la
rg

es
t g

ro
up

 

Te
ac

he
rs

 in
 th

is
 p

ha
se

 s
ho

ul
d 

en
su

re
 th

at
 d

iff
er

en
t t

op
ic

s 
ar

e 
ch

os
en

 fo
r d

at
a 

co
lle

ct
io

n 
in

 e
ac

h 
of

 th
e 

gr
ad

es
.

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 5
? 

Th
e 

fo
llo

w
in

g 
ar

e 
ne

w
 in

 G
ra

de
 6

•	
gr

ap
hs

 c
an

 in
cl

ud
e 

da
ta

 e
xp

re
ss

ed
 in

 p
er

ce
nt

ag
es

. T
hi

s 
is

 im
po

rta
nt

 in
 p

ie
 

ch
ar

ts
, b

ut
 p

er
ce

nt
ag

es
 c

an
 a

ls
o 

be
 u

se
d 

in
 b

ar
 g

ra
ph

s 
or

 d
ou

bl
e 

ba
r g

ra
ph

s

•	
co

lle
ct

in
g 

da
ta

 b
y 

us
in

g 
si

m
pl

e 
qu

es
tio

nn
ai

re
s

•	
do

ub
le

 b
ar

 g
ra

ph
s

•	
th

e 
m

ed
ia

n 
of

 a
 d

at
a 

se
t

C
om

pl
et

e 
a 

da
ta

 c
yc

le
 in

cl
ud

in
g 

dr
aw

in
g 

a 
do

ub
le

 b
ar

 g
ra

ph
: c

on
te

xt
 

pe
rs

on
al

 d
at

a

Th
is

 is
 re

co
m

m
en

de
d 

as
 th

e 
M

at
he

m
at

ic
s 

pr
oj

ec
t i

n 
G

ra
de

 6
Th

e 
co

m
pl

et
e 

da
ta

 c
yc

le
 in

cl
ud

es
 p

os
in

g 
a 

qu
es

tio
n,

 c
ol

le
ct

in
g,

 o
rg

an
is

in
g,

 
re

pr
es

en
tin

g,
 a

na
ly

zi
ng

, i
nt

er
pr

et
in

g 
da

ta
 a

nd
 re

po
rti

ng
 o

n 
th

e 
da

ta
.

Le
ar

ne
rs

 w
or

k 
th

ro
ug

h 
th

e 
w

ho
le

 d
at

a 
cy

cl
e 

to
 m

ak
e 

an
 in

di
vi

du
al

 d
ou

bl
e 

ba
r 

gr
ap

h 
us

in
g 

co
nt

ex
ts

 th
at

 re
la

te
 to

 th
em

se
lv

es
, t

he
ir 

cl
as

s,
 th

ei
r s

ch
oo

l o
r t

he
ir 

fa
m

ily
. 

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

•	
fa

vo
ur

ite
 s

po
rts

 / 
fa

vo
ur

ite
 m

ov
ie

s 
/ f

av
ou

rit
e 

m
us

ic
 / 

fa
vo

ur
ite

 T
V

 p
ro

gr
am

m
es

 / 
fo

od
s 

or
 c

oo
l d

rin
ks

/ f
av

ou
rit

e 
co

lo
ur

s,
 e

tc
. I

nc
lu

de
 b

oy
s 

ve
rs

us
 g

irl
s

•	
he

ig
ht

s 
of

 le
ar

ne
rs

 in
 c

la
ss

. I
nc

lu
de

 b
oy

s 
ve

rs
us

 g
irl

s

•	
m

as
s 

of
 le

ar
ne

rs
 in

 c
la

ss
. I

nc
lu

de
 b

oy
s 

ve
rs

us
 g

irl
s

•	
sh

oe
 s

iz
e 

of
 le

ar
ne

rs
 in

 c
la

ss
. I

nc
lu

de
 b

oy
s 

ve
rs

us
 g

irl
s

A
na

ly
si

ng
 u

ng
ro

up
ed

 n
um

er
ic

al
 d

at
a 

us
in

g 
m

ea
su

re
s 

of
 c

en
tr

al
 te

nd
en

cy

Le
ar

ne
rs

 fi
nd

 th
e 

m
od

e 
an

d 
m

ed
ia

n 
of

 u
ng

ro
up

ed
 n

um
er

ic
al

 d
at

a 
se

ts
.

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

•	
he

ig
ht

s 
of

 le
ar

ne
rs

 in
 c

la
ss

•	
m

as
s 

of
 le

ar
ne

rs
 in

 c
la

ss

•	
sh

oe
 s

iz
es

 o
f l

ea
rn

er
s 

in
 c

la
ss

•	
av

er
ag

e 
tim

e 
ta

ke
n 

to
 g

et
 fr

om
 h

om
e 

to
 s

ch
oo

l

•	
nu

m
be

r o
f p

eo
pl

e 
st

ay
in

g 
in

 h
om

es
 o

f l
ea

rn
er

s 
in

 th
e 

cl
as

s

•	
te

m
pe

ra
tu

re
s 

fo
r a

 m
on

th

9 
ho

ur
s

5.
2

R
ep

re
se

nt
in

g 
da

ta

D
ra

w
 a

 v
ar

ie
ty

 o
f g

ra
ph

s 
to

 d
is

pl
ay

 a
nd

 
in

te
rp

re
t d

at
a 

in
cl

ud
in

g:

•	
pi

ct
og

ra
ph

s 
(m

an
y-

to
-o

ne
 

co
rr

es
po

nd
en

ce
)

•	
ba

r g
ra

ph
s 

an
d 

do
ub

le
 b

ar
 g

ra
ph

s

5.
3

A
na

ly
si

ng
, 

In
te

rp
re

tin
g 

an
d 

re
po

rt
in

g 
da

ta

C
rit

ic
al

ly
 re

ad
 a

nd
 in

te
rp

re
t d

at
a 

re
pr

es
en

te
d 

in
 

•	
w

or
ds

•	
pi

ct
og

ra
ph

s

•	
pa

r g
ra

ph
s

•	
do

ub
le

 b
ar

 g
ra

ph
s

•	
pi

e 
ch

ar
ts

A
na

ly
se

 d
at

a 
by

 a
ns

w
er

in
g 

qu
es

tio
ns

 re
la

te
d 

to
:

•	
da

ta
 c

at
eg

or
ie

s,
 in

cl
ud

in
g 

da
ta

 
in

te
rv

al
s

•	
da

ta
 s

ou
rc

es
 a

nd
 c

on
te

xt
s

•	
ce

nt
ra

l t
en

de
nc

ie
s 

(m
od

e 
an

d 
m

ed
ia

n)

Su
m

m
ar

is
e 

da
ta

 v
er

ba
lly

 a
nd

 in
 

sh
or

t w
rit

te
n 

pa
ra

gr
ap

hs
 th

at
 in

cl
ud

e

•	
dr

aw
in

g 
co

nc
lu

si
on

s 
ab

ou
t t

he
 d

at
a

•	
m

ak
in

g 
pr

ed
ic

tio
ns

 b
as

ed
 o

n 
th

e 
da

ta
 

Ex
am

in
e 

un
gr

ou
pe

d 
nu

m
er

ic
al

 d
at

a 
to

 d
et

er
m

in
e

•	
th

e 
m

os
t f

re
qu

en
tly

 o
cc

ur
rin

g 
sc

or
e 

in
 

th
e 

da
ta

 s
et

 c
al

le
d 

th
e 

m
od

e

•	
th

e 
m

id
dl

em
os

t s
co

re
 in

 th
e 

da
ta

 s
et

 
ca

lle
d 

th
e 

m
ed

ia
n 

of
 th

e 
da

ta
 s

et
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G

A
na

ly
si

ng
 g

ra
ph

s
A

na
ly

se
 g

ra
ph

s 
on

 e
nv

iro
nm

en
ta

l o
r s

oc
io

-e
co

no
m

ic
 c

on
te

xt
s 

by
 a

ns
w

er
in

g 
qu

es
tio

ns
 o

n 
gr

ap
hs

. B
ot

h 
gr

ap
hs

 a
nd

 q
ue

st
io

ns
 m

us
t b

e 
pr

ov
id

ed
 b

y 
th

e 
te

ac
he

r 
or

 a
 te

xt
bo

ok
. L

ea
rn

er
s 

sh
ou

ld
 w

or
k 

w
ith

 a
t l

ea
st

 
•	

2 
pi

e 
ch

ar
ts

 in
vo

lv
in

g 
pe

rc
en

ta
ge

s
•	

2 
do

ub
le

 b
ar

 g
ra

ph
s

S
ui

ta
bl

e 
to

pi
cs

 in
cl

ud
e:

 
•	

po
pu

la
tio

ns
 o

f t
he

 p
ro

vi
nc

es
 o

f S
A

•	
pe

rc
en

ta
ge

 o
f f

or
ei

gn
 to

ur
is

ts
 fr

om
 d

iff
er

en
t c

ou
nt

rie
s 

vi
si

tin
g 

S
A

•	
pe

rc
en

ta
ge

 o
f p

re
gn

an
t w

om
en

 w
ho

 a
re

 H
IV

 p
os

iti
ve

 in
 e

ac
h 

pr
ov

in
ce

•	
pe

rc
en

ta
ge

 o
f p

op
ul

at
io

n 
w

ith
 a

cc
es

s 
to

 s
af

e 
dr

in
ki

ng
 w

at
er

 in
 c

ou
nt

rie
s 

in
 A

fri
ca

•	
in

fa
nt

 m
or

ta
lit

y 
ra

te
s 

pe
r c

ou
nt

ry
 in

 S
ou

th
er

n 
A

fri
ca

•	
co

m
m

on
 c

au
se

s 
of

 d
ea

th
 in

 c
hi

ld
re

n 
in

 S
A

•	
qu

an
tit

ie
s 

of
 m

at
er

ia
ls

 re
cy

cl
ed

 in
 th

e 
to

w
n,

 p
ro

vi
nc

e,
 c

ou
nt

ry
•	

qu
an

tit
ie

s 
of

 re
cy

cl
in

g 
m

at
er

ia
ls

 c
ol

le
ct

ed
 b

y 
sc

ho
ol

s 
ar

ou
nd

 th
e 

co
un

try
•	

am
ou

nt
 o

f w
at

er
 s

to
re

d 
in

 d
am

s 
in

 y
ou

r p
ro

vi
nc

e
•	

co
m

pa
ris

on
 o

f t
he

 ra
in

fa
ll 

of
 a

 s
um

m
er

 ra
in

fa
ll 

an
d 

a 
w

in
te

r r
ai

nf
al

l t
ow

n
•	

pe
rc

en
ta

ge
s 

of
 g

irl
s 

an
d 

bo
ys

 w
ho

 s
m

ok
e 

in
 G

ra
de

s 
6 

– 
10

 o
r a

ge
 g

ro
up

 1
2 

– 
18

•	
S

iz
e 

of
 ru

ra
l a

nd
 u

rb
an

 p
op

ul
at

io
n 

pe
r p

ro
vi

nc
e 

in
 S

A
•	

S
iz

e 
of

 ru
ra

l a
nd

 u
rb

an
 p

op
ul

at
io

n 
pe

r c
ou

nt
ry

 in
 S

ou
th

er
n 

A
fri

ca
D

ev
el

op
in

g 
cr

iti
ca

l a
na

ly
si

s 
sk

ill
s 

Le
ar

ne
rs

 c
om

pa
re

 g
ra

ph
s 

on
 th

e 
sa

m
e 

to
pi

c 
bu

t w
he

re
 d

at
a 

ha
s 

be
en

 c
ol

le
ct

ed
 

fro
m

 d
iff

er
en

t g
ro

up
s 

of
 p

eo
pl

e,
 a

t d
iff

er
en

t t
im

es
, i

n 
di

ffe
re

nt
 p

la
ce

s 
or

 in
 d

iff
er

en
t 

w
ay

s.
 H

er
e 

le
ar

ne
rs

 w
ill

 b
e 

ab
le

 to
 d

is
cu

ss
 th

e 
di

ffe
re

nc
es

 b
et

w
ee

n 
th

e 
gr

ap
hs

. 
Th

e 
ai

m
 is

 a
ls

o 
fo

r l
ea

rn
er

s 
to

 b
ec

om
e 

aw
ar

e 
of

 fa
ct

or
s 

th
at

 c
an

 im
pa

ct
 o

n 
th

e 
da

ta
. L

ea
rn

er
s 

sh
ou

ld
 d

o 
at

 le
as

t o
ne

 e
xa

m
pl

e.
 

Le
ar

ne
rs

 c
an

 s
um

m
ar

iz
e 

th
e 

fin
di

ng
s 

of
 th

ei
r c

om
pa

ris
on

 in
 a

 p
ar

ag
ra

ph
 fo

r a
t 

le
as

t o
ne

 e
xa

m
pl

e.
 E

xa
m

pl
es

 c
ou

ld
 in

cl
ud

e:
•	

co
m

pa
rin

g 
da

ta
 a

bo
ut

 c
ar

s 
th

at
 p

as
s 

th
e 

sc
ho

ol
 a

t d
iff

er
en

t t
im

es
 o

r c
om

pa
rin

g 
da

ta
 a

bo
ut

 c
ar

s 
th

at
 p

as
s 

di
ffe

re
nt

 v
en

ue
s 

(b
us

y 
an

d 
qu

ie
t a

re
as

, p
oo

re
r a

nd
 

ric
he

r a
re

as
, e

tc
.)

•	
co

m
pa

rin
g 

na
tio

na
l d

at
a 

fro
m

 S
ta

tis
tic

s 
S

ou
th

 A
fri

ca
 (S

ta
ts

S
A

) t
o 

da
ta

 c
ol

le
ct

ed
 

at
 y

ou
r s

ch
oo

l e
.g

. s
ou

rc
es

 o
f h

ea
tin

g,
 s

ou
rc

es
 o

f l
ig

ht
in

g,
 s

ou
rc

es
 o

f w
at

er
•	

co
m

pa
rin

g 
da

ta
 c

ol
le

ct
ed

 o
ve

r a
 m

on
th

 o
r o

ve
r a

 y
ea

r, 
e.

g.
 a

ve
ra

ge
 ra

in
fa

ll 
fig

ur
es

 fo
r d

iff
er

en
t t

ow
ns

 fo
r a

 m
on

th
 o

r f
or

 a
 y

ea
r
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N
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st
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at
e 

an
d 

ex
te

nd
 p

at
te

rn
s

•	
In

ve
st

ig
at

e 
an

d 
ex

te
nd

 n
um

er
ic

 
pa

tte
rn

s 
lo

ok
in

g 
fo

r r
el

at
io

ns
hi

ps
 o

r 
ru

le
s 

of
 p

at
te

rn
s:

--
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 
di

ffe
re

nc
e 

or
 ra

tio

--
of

 le
ar

ne
r’s

 o
w

n 
cr

ea
tio

n

•	
D

es
cr

ib
e 

ob
se

rv
ed

 re
la

tio
ns

hi
ps

 o
r 

ru
le

s 
in

 le
ar

ne
r’s

 o
w

n 
w

or
ds

In
pu

t a
nd

 o
ut

pu
t v

al
ue

s
D

et
er

m
in

e 
in

pu
t v

al
ue

s,
 o

ut
pu

t v
al

ue
s 

an
d 

ru
le

s 
fo

r p
at

te
rn

s 
an

d 
re

la
tio

ns
hi

ps
 

us
in

g 
flo

w
 d

ia
gr

am
s

Eq
ui

va
le

nt
 fo

rm
s

D
et

er
m

in
e 

eq
ui

va
le

nc
e 

of
 d

iff
er

en
t 

de
sc

rip
tio

ns
 o

f t
he

 s
am

e 
re

la
tio

ns
hi

p 
or

 
ru

le
 p

re
se

nt
ed

•	
ve

rb
al

ly

•	
in

 a
 fl

ow
 d

ia
gr

am

•	
by

 a
 n

um
be

r s
en

te
nc

e

In
 T

er
m

 1
 le

ar
ne

rs
 w

or
ke

d 
w

ith
 fl

ow
 d

ia
gr

am
s 

in
 o

rd
er

 to
 le

ar
n 

ab
ou

t

•	
m

ul
tip

lic
at

io
n 

an
d 

di
vi

si
on

 a
s 

in
ve

rs
e 

op
er

at
io

ns

•	
m

ul
tip

lic
at

io
n 

of
 u

ni
ts

 b
y 

m
ul

tip
le

s 
of

 te
n,

 m
ul

tip
le

s 
of

 1
00

 , 
m

ul
tip

lie
s 

of
 1

 0
00

•	
th

e 
as

so
ci

at
iv

e 
pr

op
er

ty
 o

f w
ho

le
 n

um
be

rs
 a

nd
 h

ow
 th

is
 p

ro
pe

rty
 c

an
 b

e 
us

ed
 

w
he

n 
m

ul
tip

ly
in

g 
nu

m
be

rs
.

Fl
ow

 d
ia

gr
am

s 
ar

e 
fu

rth
er

 d
ev

el
op

ed
 in

 th
is

 te
rm

. L
ea

rn
er

s 
al

so
 w

or
k 

w
ith

 
nu

m
be

r s
eq

ue
nc

es
.

Le
ar

ne
rs

 h
av

e 
be

en
 w

or
ki

ng
 w

ith
 fl

ow
 d

ia
gr

am
s 

si
nc

e 
G

ra
de

 4
. T

ow
ar

ds
 th

e 
en

d 
of

 G
ra

de
 6

 th
e 

fo
cu

s 
ca

n 
be

 o
n 

“fi
nd

in
g 

th
e 

ru
le

”.

Fi
rs

t t
he

se
 c

an
 b

e 
flo

w
 d

ia
gr

am
s 

in
 w

hi
ch

 th
er

e 
is

 a
 “o

ne
 s

ta
ge

 ru
le

” i
.e

. a
dd

; o
r 

su
bt

ra
ct

 o
r m

ul
tip

ly
 o

r d
iv

id
e.

 

Ex
am

pl
e:

D
et

er
m

in
e 

th
e 

ru
le 	
   I

np
ut

  

Ru
le 

1 3 5 9 11
 

	
   	
  	
  	
  	
  
	
  

7 

88
 

Ou
tp

ut
  

8 24
 

40
 

56
 

72
 

Th
en

 th
ey

 c
an

 w
or

k 
w

ith
 e

xa
m

pl
es

 w
hi

ch
 h

av
e 

a 
tw

o-
st

ag
e 

ru
le

 e
.g

. m
ul

tip
ly

 a
nd

 
th

en
 a

dd
, w

he
re

 o
ne

 s
ta

ge
 is

 le
ft 

ou
t

Ex
am

pl
e:

D
et

er
m

in
e 

th
e 

ru
le

	
  I
np

ut
  

Ou
tp

ut
  

Ru
le 

1 3 5 8 11
 

	
   	
  	
  	
  	
  
	
  

	
  	
  	
  	
  
	
   	
  	
  	
  	
  
	
  

6 

9 19
 

29
 

34
 

44
 

59
 

+4

5 
ho

ur
s
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2.
1

N
um

er
ic

 
pa

tte
rn

s

Ex
am

pl
e 

w
he

re
 le

ar
ne

rs
 h

av
e 

to
 fi

nd
 a

 ru
le

 in
vo

lv
in

g 
2 

op
er

at
io

ns

D
et

er
m

in
e 

th
e 

ru
le

	
   I
np

ut
  

Ou
tp

ut
  

Ru
le 

1 2 3 8 11
 

	
   	
  	
  	
  	
  
	
  	
  	
  	
  
	
  

	
   	
  	
  	
  	
  
	
  

6 

5 8 11
 

20
 

26
 

35
 

Le
ar

ne
rs

 c
an

 d
o 

si
m

ila
r e

xa
m

pl
es

 u
si

ng
 a

 ta
bl

e 
fo

rm
at

.

S
ta

rt 
w

ith
 a

 s
im

pl
e 

ex
am

pl
e 

w
he

re
 th

e 
ru

le
 h

as
 o

ne
 o

pe
ra

tio
n.

In
pu

t
1

2
3

4
5

6
7

8
9

10

O
ut

pu
t

17
34

51
70

17
0

Le
ar

ne
rs

 s
ho

ul
d 

st
at

e 
th

e 
ru

le
 e

.g
. i

n 
th

is
 c

as
e 

“in
pu

t v
al

ue
 x

17
”

Th
en

 d
o 

m
or

e 
co

m
pl

ic
at

ed
 e

xa
m

pl
es

 w
he

re
 th

e 
ru

le
 in

vo
vl

es
 tw

o 
op

er
at

io
ns

In
pu

t
1

2
3

4
5

6
7

8
9

10

O
ut

pu
t

3
3,

5
4

4,
5

5
7,

5

Le
ar

ne
rs

 s
ho

ul
d 

no
t o

nl
y 

co
m

pl
et

e 
th

e 
ta

bl
e,

 b
ec

au
se

 th
is

 c
an

 s
om

et
im

es
 b

e 
do

ne
 

by
 c

ou
nt

in
g 

on
. T

he
y 

sh
ou

ld
 a

ls
o 

try
 to

 s
ta

te
 th

e 
ru

le
 e

.g
. “

ad
d 

5 
to

 th
e 

in
pu

t v
al

ue
 

an
d 

th
en

 d
iv

ei
de

 b
y 

2.

Se
qu

en
ce

s 
of

 n
um

be
rs

:
In

 th
e 

In
te

rm
ed

ia
te

 P
ha

se
 le

ar
ne

rs
 e

xt
en

d 
se

qu
en

ce
s 

of
 n

um
be

rs
. I

n 
G

ra
de

 6
 th

ey
 

st
ud

y:

•	
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 d
iff

er
en

ce
 

•	
se

qu
en

ce
s 

in
vo

lv
in

g 
a 

co
ns

ta
nt

 ra
tio

•	
se

qu
en

ce
s 

w
ith

ou
t a

 c
on

st
an

t d
iff

er
en

ce
 o

r r
at

io

E
xa

m
pl

es
 o

f p
at

te
rn

s 
w

ith
 a

 c
on

st
an

t d
iff

er
en

ce

•	
12

5;
 2

50
; 3

75
; 5

00
;…

•	
16

; 1
4;

 1
2 

…
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G
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2.
1

N
um

er
ic

 
pa

tte
rn

s

In
 th

e 
ex

am
pl

e 
ab

ov
e 

le
ar

ne
rs

 a
re

 s
ub

tra
ct

in
g 

2 
to

 c
re

at
e 

th
e 

pa
tte

rn
. L

ea
rn

er
s 

m
ay

 d
es

cr
ib

e 
it 

as
 a

 p
at

te
rn

 o
f c

ou
nt

in
g 

ba
ck

 in
 tw

os
. L

ea
rn

er
s 

sh
ou

ld
 a

ls
o 

be
 

gi
ve

n 
ex

am
pl

es
 w

hi
ch

 d
o 

no
t s

ta
rt 

on
 a

 m
ul

tip
le

 o
f t

he
 n

um
be

r t
he

y 
ar

e 
ad

di
ng

 o
r 

su
bt

ra
ct

in
g.

Ex
am

pl
es

:

a)
	1;

 4
; 7

; 1
0;

 …

b)
	87

; 6
6;

 4
5;

 ..
.

c)
	8

57
; 8

07
; 7

57
; 7

07
; …

P
at

te
rn

s 
in

vo
lv

in
g 

a 
co

ns
ta

nt
 ra

tio
:

In
 th

e 
se

qu
en

ce
 4

00
, 2

00
, 1

00
, .

.. 
al

l t
he

 n
um

be
rs

 a
re

 m
ul

tip
le

s 
of

 2
 a

nd
 le

ar
ne

rs
 

m
us

t d
iv

id
e 

by
 2

 to
 g

et
 th

e 
ne

xt
 n

um
be

r. 
Le

ar
ne

rs
 s

ho
ul

d 
al

so
 b

e 
gi

ve
n 

ex
am

pl
es

 in
 w

hi
ch

 th
e 

nu
m

be
rs

 in
 th

e 
se

qu
en

ce
 

ar
e 

no
t m

ul
tip

le
s 

of
 th

e 
nu

m
be

r t
he

y 
ar

e 
m

ul
tip

ly
in

g 
or

 d
iv

id
in

g 
by

, e
.g

. 8
; 2

4;
 7

2;
...

Ex
am

pl
es

 o
f p

at
te

rn
s 

w
ith

ou
t a

 c
on

st
an

t d
iff

er
en

ce
 o

r r
at

io
:

a)
	1;

 2
; 4

; 7
; 1

1;
 1

6;
 

b)
	1;

 6
; 3

; 8
; 5

; 1
0;

 7
 …

…
..

MEASUREMENT









4.

1
Le

ng
th

Pr
ac

tic
al

 m
ea

su
rin

g 
of

 2
-D

 s
ha

pe
s 

an
d 

3-
D

 o
bj

ec
ts

 b
y

es
tim

at
in

g,
 m

ea
su

rin
g,

 re
co

rd
in

g,
 

co
m

pa
rin

g 
an

d 
or

de
rin

g

M
ea

su
rin

g 
in

st
ru

m
en

ts
 

ru
le

rs
, m

et
re

 s
tic

ks
, t

ap
e 

m
ea

su
re

s,
 

tru
nd

le
 w

he
el

s

U
ni

ts

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
), 

ki
lo

m
et

re
s 

(k
m

)

C
al

cu
la

tio
ns

 a
nd

 p
ro

bl
em

-s
ol

vi
ng

 
re

la
te

d 
to

 le
ng

th
 

S
ol

ve
 p

ro
bl

em
s 

in
 c

on
te

xt
s 

re
la

te
d 

to
 

le
ng

th

C
on

ve
rs

io
ns

 in
cl

ud
e 

co
nv

er
tin

g 
be

tw
ee

n 
an

y 
of

 th
e 

fo
llo

w
in

g 
un

its
: 

m
ill

im
et

re
s 

(m
m

), 
ce

nt
im

et
re

s 
(c

m
), 

m
et

re
s 

(m
) a

nd
 k

ilo
m

et
re

s 
(k

m
)

C
on

ve
rs

io
ns

 s
ho

ul
d 

in
cl

ud
e 

fra
ct

io
n 

an
d 

de
ci

m
al

 fo
rm

s 
(to

 2
 d

ec
im

al
 p

la
ce

s)

In
 G

ra
de

 6
 le

ar
ne

rs
 w

or
k 

w
ith

 th
e 

sa
m

e 
un

its
 o

f l
en

gt
h 

th
at

 th
ey

 w
or

ke
d 

w
ith

 
in

 G
ra

de
s 

4 
&

 5
 .T

he
y 

al
so

 w
or

k 
w

ith
 th

e 
sa

m
e 

m
ea

su
rin

g 
in

st
ru

m
en

ts
. C

he
ck

 
w

he
th

er
 le

ar
ne

rs
 u

nd
er

st
an

d 
w

hi
ch

 u
ni

ts
 a

nd
 in

st
ru

m
en

ts
 a

re
 a

pp
ro

pr
ia

te
 fo

r 
m

ea
su

rin
g 

w
hi

ch
 le

ng
th

s,
 h

ei
gh

ts
 a

nd
 d

is
ta

nc
es

.

Le
ar

ne
rs

 s
ho

ul
d 

un
de

rs
ta

nd
 w

hi
ch

 u
ni

ts
 a

re
 a

pp
ro

pr
ia

te
 fo

r m
ea

su
rin

g 
va

rio
us

 
le

ng
th

s 
or

 d
is

ta
nc

es
. T

he
y 

ne
ed

 to
 k

no
w

 w
hi

ch
 u

ni
ts

 to
 u

se
 in

 o
rd

er
 to

 fi
nd

:

•	
th

e 
le

ng
th

 a
nd

 w
id

th
 o

f a
 d

es
k

•	
th

e 
di

st
an

ce
 to

 th
e 

ne
xt

 to
w

n

•	
th

e 
le

ng
th

 o
f a

 n
ai

l

Le
ar

ne
rs

 m
us

t k
no

w
 w

hi
ch

 in
st

ru
m

en
t t

o 
us

e 
to

 m
ea

su
re

:

•	
th

e 
le

ng
th

 a
nd

 w
id

th
 o

f a
 d

es
k

•	
th

e 
le

ng
th

 o
f a

 c
la

ss
ro

om

•	
th

e 
le

ng
th

 o
f a

 ru
gb

y 
fie

ld

W
ha

t i
s 

di
ffe

re
nt

 to
 G

ra
de

 6
? 

D
ec

im
al

s 
ar

e 
in

tr
od

uc
ed

.
Th

is
 a

llo
w

s 
le

ar
ne

rs
 to

 e
xp

re
ss

 c
on

ve
rs

io
ns

 a
nd

 p
ar

ts
 o

f m
ea

su
re

s 
in

 d
ec

im
al

 
fra

ct
io

n 
fo

rm
 to

 o
ne

 o
r t

w
o 

de
ci

m
al

 p
la

ce
s.

U
se

 th
e 

co
nt

ex
ts

 o
f l

en
gt

h 
m

ea
su

re
m

en
t t

o 
pr

ac
tis

e 
th

e 
re

ad
in

g,
 w

rit
in

g 
an

d 
un

de
rs

ta
nd

in
g 

of
 d

ec
im

al
 fr

ac
tio

ns
, a

nd
 fo

r r
ou

nd
in

g 
of

f, 
co

nv
er

tin
g,

 a
dd

in
g 

an
d 

su
bt

ra
ct

in
g 

w
ith

 d
ec

im
al

 fr
ac

tio
ns

.
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4.

1
Le

ng
th

R
ea

di
ng

 in
st

ru
m

en
ts
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r m

ea
su

rin
g 

le
ng

th
s

Le
ar

ne
rs

 s
ho

ul
d 

m
ea

su
re

 le
ng

th
s 

us
in

g

•	
ru

le
rs

 (m
m

, c
m

)

•	
m

et
re

 s
tic

ks
 (m

)

•	
ta

pe
 m

ea
su

re
s 

(m
, c

m
, m

m
)

•	
tru

nd
le

 w
he

el
s 

(in
 m

)

Le
ar

ne
rs

 fi
nd

 ru
le

rs
 e

as
y 

to
 u

se
 fo

r m
ea

su
rin

g 
be

ca
us

e 

•	
ce

nt
im

et
re

s 
ar

e 
al

w
ay

s 
nu

m
be

re
d

•	
th

er
e 

ar
e 

al
w

ay
s 

10
m

m
 d

iv
is

io
ns

 in
 a

 c
en

tim
et

re

St
at

in
g 

an
d 

re
co

rd
in

g 
le

ng
th

 m
ea

su
re

m
en

ts
In

 G
ra

de
 6

 le
ar

ne
rs

 s
ho

ul
d 

be
 g

iv
en

 o
pp

or
tu

ni
tie

s 
to

 re
co

rd
 th

ei
r m

ea
su

re
m

en
ts

 
us

in
g 

ru
le

rs
, i

n 
de

ci
m

al
 fr

ac
tio

n 
fro

m
 e

.g
. e

.g
. t

he
 e

ra
se

r i
s 

2,
5c

m
 lo

ng
.

Ta
pe

 m
ea

su
re

s 
th

at
 a

re
 lo

ng
er

 th
an

 1
m

 a
nd

 2
m

 s
ho

ul
d 

al
so

 b
e 

us
ed

 e
.g

. b
ui

ld
er

 
ta

pe
s 

or
 s

ur
ve

yo
r t

ap
es

 c
an

 b
e 

m
or

e 
th

an
 1

0 
m

et
re

s.
 T

he
 lo

ng
er

 m
ea

su
rin

g 
ta

pe
s 

ar
e 

m
or

e 
di

ffi
cu

lt 
to

 u
se

. L
ea

rn
er

s 
ca

n’
t o

nl
y 

re
ad

 o
ff 

th
e 

nu
m

be
r a

t t
he

 e
nd

 
of

 th
e 

di
st

an
ce

. T
he

y 
al

so
 n

ee
d 

to
 k

no
w

 h
ow

 m
an

y 
m

et
re

s 
th

ey
 h

av
e 

un
ro

lle
d 

th
e 

ta
pe

. F
or

 e
xa

m
pl

e,
 th
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it 

an
d 

3-
di

gi
t w

ho
le

 
nu

m
be

rs

•	
P

rim
e 

fa
ct

or
s 

of
 n

um
be

rs
 to

 a
t l

ea
st
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0

Pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

•	
R

ec
og

ni
ze

 a
nd

 u
se

 th
e 

co
m

m
ut

at
iv

e,
 

as
so

ci
at

iv
e 

an
d 

di
st

rib
ut

iv
e 

pr
op

er
tie

s 
of

 w
ho

le
 n

um
be

rs

•	
0 

in
 te

rm
s 

of
 it

s 
ad

di
tiv

e 
pr

op
er

ty

•	
1 

in
 te

rm
s 

of
 it

s 
m

ul
tip

lic
at

iv
e 

pr
op

er
ty

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

vo
lv

in
g 

w
ho

le
 

nu
m

be
rs

 a
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 d
ec

im
al

 fr
ac

tio
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in

cl
ud

in
g:
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fin

an
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al
 c

on
te

xt
s
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m

ea
su
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m

en
t c

on
te

xt
s

•	
S

ol
ve

 p
ro

bl
em

s 
in
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lv

in
g 

w
ho

le
 

nu
m

be
rs

, i
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lu
di

ng
 th

e 
fo

llo
w

in
g 

ty
pe

s 
of

 p
ro

bl
em

s:

--
co

m
pa

rin
g 

tw
o 

or
 m

or
e 
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an
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ie
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th

e 
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m
e 

ki
nd

 (r
at

io
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m
pa

rin
g 
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o 
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an
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ie
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en
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s 

(r
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B
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H
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S

1.
2

C
om

m
on

 
fr

ac
tio

ns

D
es

cr
ib

in
g 

an
d 

or
de

rin
g 

fr
ac

tio
ns

•	
C

om
pa

re
 a

nd
 o

rd
er

 c
om

m
on

 
fra

ct
io

ns
, i

nc
lu

di
ng

 s
pe

ci
fic

al
ly

 te
nt

hs
 

an
d 

hu
nd

re
dt

hs

C
al

cu
la

tio
ns

 u
si

ng
 fr

ac
tio

ns

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
of

 c
om

m
on

 
fra

ct
io

ns
 w

ith
 d

en
om

in
at

or
s 

w
hi

ch
 

ar
e 

m
ul

tip
le

s 
of

 e
ac

h 
ot

he
r.

•	
A

dd
iti

on
 a

nd
 s

ub
tra

ct
io

n 
of

 m
ix

ed
 

nu
m

be
rs

•	
Fr

ac
tio

ns
 o

f w
ho

le
 n

um
be

rs

So
lv

in
g 

pr
ob

le
m

s

•	
S

ol
ve

 p
ro

bl
em

s 
in

 c
on

te
xt

s 
in

vo
lv

in
g 

co
m

m
on

 fr
ac

tio
ns

, i
nc

lu
di

ng
 g

ro
up

in
g 

an
d 

sh
ar

in
g

Pe
rc

en
ta

ge
s

•	
C

al
cu

la
te

 p
er

ce
nt

ag
es

 o
f w

ho
le

 
nu

m
be

rs

Eq
ui

va
le

nt
 fo

rm
s:

 

•	
R

ec
og

ni
ze

 a
nd

 u
se

 e
qu

iv
al

en
t 

fo
rm

s 
of

 c
om

m
on

 fr
ac

tio
ns

 w
ith

 
1-

di
gi

t o
r 2

-d
ig

it 
de

no
m

in
at

or
s 

w
ith

 
de

no
m

in
at

or
s 

w
hi

ch
 a

re
 m

ul
tip

le
s 

of
 

ea
ch

 o
th

er

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 fr

ac
tio

n 
an

d 
de

ci
m

al
 fr

ac
tio

n 
fo

rm
s 

of
 th

e 
sa

m
e 

nu
m

be
r 

•	
R

ec
og

ni
ze

 e
qu

iv
al

en
ce

 b
et

w
ee

n 
co

m
m

on
 fr

ac
tio

n,
 d

ec
im

al
 fr

ac
tio

n 
an

d 
pe

rc
en

ta
ge

 fo
rm

s 
of

 th
e 

sa
m

e 
nu

m
be

r

Th
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 is
 r

ev
is

io
n 

an
d 

co
ns

ol
id

at
io

n 
of

 th
e 

co
nc

ep
ts

 d
ev

el
op

ed
 in

 T
er

m
 2

. S
ee

 T
er

m
 

1 
no

te
s.

 H
ow

ev
er

, 
si

nc
e 

de
ci

m
al

s 
an

d 
pe

rc
en

ta
ge

s 
ha

ve
 b

ot
h 

be
en

 d
on

e,
 i

t 
is

 
us

ef
ul

 to
 p

ra
ct

is
e 

eq
ui

va
le

nc
e 

be
tw

ee
n 

th
e 

co
m

m
on

 fr
ac

tio
n,

 d
ec

im
al

 fr
ac

tio
ns

 a
nd

 
pe

rc
en

ta
ge

 fo
rm

s 
of

 th
e 

sa
m

e 
nu

m
be

r i
n 

Te
rm

 4
. 
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s 
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d 
ha

ve
 b
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n 
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se
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ed

 o
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•	
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di
gi

t n
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be
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•	
m

ul
tip

lic
at

io
n 

w
ith

 u
p 

to
 4

-d
ig
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 b

y 
3-

di
gi

ts

•	
fra

ct
io

ns

3.
2

3-
D

 o
bj

ec
ts

O
bj

ec
ts

 le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 a

nd
 

na
m

e

•	
R

ec
ta

ng
ul

ar
 p

ris
m

s

•	
C

ub
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•	
Te

tra
he

dr
on

s
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P

yr
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id
s

•	
S

im
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rit
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s 
an

d 
di
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re
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es

 b
et

w
ee

n 
te

tra
he

dr
on

s 
an

d 
ot

he
r p

yr
am

id
s

C
ha

ra
te

ris
tic

s 
w

hi
ch

 le
ar

ne
rs

 u
se

 
to

 d
is

tin
gu

is
h,

 d
es

cr
ib

e,
 s

or
t a

nd
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m

pa
re

 o
bj

ec
ts

D
es

cr
ib

e,
 s

or
t a

nd
 c

om
pa

re
 2

-D
 

sh
ap

es
 a

nd
 3

-D
 o

bj
ec

ts
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 te
rm

s 
of

:

•	
nu

m
be

r a
nd

 s
ha

pe
 o

f f
ac

es

•	
nu

m
be

r o
f v

er
tic

es

•	
nu

m
be

r o
f e

dg
es

 

Fu
rt

he
r a

ct
iv

iti
es

 to
 fo

cu
s 

le
ar

ne
rs

 
on

 c
ha

ra
ct

er
is

tic
s 

of
 o

bj
ec

ts
C

re
at

e 
3-

D
 m

od
el

s 
us

in
g

•	
dr

in
ki

ng
 s

tra
w

s,
 to

ot
hp

ic
ks

, e
tc

. t
o 

m
ak

e 
a 

sk
el

et
on

•	
ne

ts

W
ha

t i
s 

di
ffe

re
nt

 to
 T

er
m

 2
?

•	
Le

ar
ne

rs
 b

ui
ld

 s
ke

le
to

n 
ob

je
ct

s 
us

in
g 

dr
in

ki
ng

 s
tra

w
s

•	
Le

ar
ne

rs
 c

ou
nt

 th
e 

nu
m

be
r o

f v
er

tic
es

 o
f o

bj
ec

ts
.

In
 T

er
m

 4
 le

ar
ne

rs
 s

ho
ul

d 
co

ns
ol

id
at

e 
w

ha
t t

he
y 

le
ar

nt
 a

bo
ut

 3
-D

 o
bj

ec
ts

 e
ar

lie
r 

in
 th

e 
ye

ar
. T

hi
s 

in
cl

ud
es

 w
or

ki
ng

 w
ith

 a
ll 

of
 th

e 
ob

je
ct

s 
de

sc
rib

ed
 in

 th
e 

co
lu

m
n 

on
 th

e 
le

ft.
 L

ea
rn

er
s 

fo
cu

se
d 

on
 th

e 
ki

nd
 o

f s
ur

fa
ce

 a
nd

 th
e 

sh
ap

e 
an

d 
nu

m
be

r 
of

 fa
ce

s.
 T

he
y 

bu
ilt

 o
bj

ec
ts

 u
si

ng
 n

et
s 

in
 T

er
m

 2
. I

n 
Te

rm
 4

 le
ar

ne
rs

 c
an

 b
ui

ld
 

sk
el

et
on

 s
ha

pe
s 

w
ith

 s
tra

w
s 

or
 to

ot
hp

ic
ks

. T
he

y 
w

ill
 th

en
 fo

cu
s 

on
 th

e 
ed

ge
s 

an
d 

ve
rti

ce
s 

of
 th

e 
ob

je
ct

s.
 T

hi
s 

m
ea

ns
 th

at
 b

y 
th

e 
en

d 
of

 th
e 

ye
ar

 th
ey

 w
ill

 b
e 

ab
le

 to
 

de
sc

rib
e 

3-
D

 g
eo

m
et

ric
 o

bj
ec

ts
 a

cc
or

di
ng

 to
 th

e 
nu

m
be

r a
nd

 s
ha

pe
 o

f f
ac

es
 a

nd
 

th
e 

nu
m

be
r o

f e
dg

es
 a

nd
 v

er
tic

es
 o

f 3
-D

 O
bj

ec
ts

.

Le
ar

ne
rs

 n
ee

d 
to

 w
or

k 
w

ith
 re

al
 o

bj
ec

ts
. H

ow
ev

er
, t

he
y 

al
so

 n
ee

d 
to

 d
o 

w
rit

te
n 

ex
er

ci
se

s 
on

 3
-D

 o
bj

ec
ts

. I
nt

er
pr

et
in

g 
pi

ct
ur

es
 a

bo
ut

 3
-D

 o
bj

ec
ts

 is
 m

or
e 

di
ffi

cu
lt 

th
an

 w
or

ki
ng

 w
ith

 th
e 

re
al

 o
bj

ec
ts

. L
ea

rn
er

s 
sh

ou
ld

 p
ra

ct
is

e 
in

te
rp

re
tin

g 
dr

aw
in

gs
 

of
 3

-D
 o

bj
ec

ts
. T

he
y 

sh
ou

ld
 id

en
tif

y 
an

d 
na

m
e 

3-
D

 o
bj

ec
ts

 in
 d

ra
w

in
gs

; i
de

nt
ify

 
ev

er
yd

ay
 o

bj
ec

ts
 th

at
 lo

ok
 li

ke
 g

eo
m

et
ric

 o
bj

ec
ts

 (e
.g

. a
 m

ilk
 c

ar
to

n 
lo

ok
s 

lik
e 

a 
re

ct
an

gu
la

r p
ris

m
), 

m
at

ch
 n

et
s 

of
 o

bj
ec

ts
 to

 d
ra

w
in

g 
of

 o
bj

ec
ts

, d
es

cr
ib

e 
3-

D
 

ob
je

ct
s 

by
 s

ta
tin

g 
th

e 
nu

m
be

r o
f fl

at
 a

nd
/o

r c
ur

ve
d 

su
rfa

ce
s,

 th
e 

nu
m

be
r o

f 
ve

rti
ce

s,
 e

dg
es

, a
nd

 n
um

be
r a

nd
 s

ha
pe

 o
f f

ac
es

 w
he

n 
sh

ow
n 

dr
aw

in
gs

 o
f 3

-D
 

ob
je

ct
s.
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4.

6
Pe

rim
et

er
, 

ar
ea

 a
nd

 
vo

lu
m

e

Pe
rim

et
er

M
ea

su
re

 p
er

im
et

er
 u

si
ng

 ru
le

rs
 o

r 
m

ea
su

rin
g 

ta
pe

s

M
ea

su
re

m
en

t o
f a

re
a 

•	
C

on
tin

ue
 to

 fi
nd

 a
re

as
 o

f r
eg

ul
ar

 a
nd

 
irr

eg
ul

ar
 s

ha
pe

s 
by

 c
ou

nt
in

g 
sq

ua
re

s 
on

 g
rid

s 

•	
D

ev
el

op
 a

n 
un

de
rs

ta
nd

in
g 

of
 w

hy
 th

e 
ar

ea
 o

f r
ec

ta
ng

le
s 

ca
n 

be
 d

es
cr

ib
ed

 
as

 th
ei

r l
en

gt
h 

m
ul

tip
lie

d 
by

 th
ei

r 
w

id
th

Le
ar

ne
rs

 a
re

 n
ot

 re
qu

ire
d 

to
 k

no
w

 o
r a

pp
ly

 fo
rm

ul
ae

 fo
r t

he
 p

er
im

et
er

, a
re

a 
or

 
vo

lu
m

e 
of

 a
ny

 s
ha

pe
 o

r o
bj

ec
t i

n 
th

e 
In

te
rm

ed
ia

te
 P

ha
se

. A
re

a 
an

d 
vo

lu
m

e 
ar

e 
on

ly
 m

ea
su

re
d 

in
fo

rm
al

ly
 in

 th
e 

In
te

rm
ed

ia
te

 P
ha

se
. 

Pe
rim

et
er

In
 G

ra
de

 6
 le

ar
ne

rs
 m

ea
su

re
 th

e 
pe

rim
et

er
s 

of
 s

ha
pe

s 
an

d 
sp

ac
es

 w
ith

 ru
le

rs
 

an
d 

m
ea

su
rin

g 
ta

pe
s.

 T
he

y 
ar

e 
re

qu
ire

d 
to

 s
ta

te
 a

nd
 re

co
rd

 th
is

 m
ea

su
re

m
en

t i
n 

st
an

da
rd

 u
ni

ts
: m

m
, c

m
, m

. 

Th
ey

 a
re

 a
ls

o 
re

qu
ire

d 
to

 w
or

k 
fro

m
 d

ra
w

in
gs

 in
 w

hi
ch

 s
id

e 
le

ng
th

s 
ar

e 
sp

ec
ifi

ed
 

in
 m

m
 / 

cm
 / 

m
 / 

km
. H

er
e 

th
ey

 a
dd

 u
p 

th
e 

di
st

an
ce

s.
 

A
t t

im
es

 in
 G

ra
de

 6
 th

ey
 w

ill
 a

ls
o 

co
un

t t
he

 le
ng

th
s 

of
 th

e 
pe

rim
et

er
s 

by
 c

ou
nt

in
g 

th
e 

nu
m

be
r o

f s
id

es
 o

f s
qu

ar
e 

gr
id

s 
on

 w
hi

ch
 s

ha
pe

s 
ar

e 
dr

aw
n 

or
 p

la
ce

d.
 H

er
e 

le
ar

ne
rs

 n
ee

d 
to

 k
no

w
 th

at
 th

e 
di

ag
on

al
 d

is
ta

nc
es

 b
et

w
ee

n 
co

rn
er

s 
of

 a
 g

rid
 

sq
ua

re
 a

re
 lo

ng
er

 th
an

 th
e 

ve
rti

ca
l o

r h
or

iz
on

ta
l d

is
ta

nc
es

 b
et

w
ee

n 
co

rn
er

s 
of

 a
 

gr
id

 s
qu

ar
e.

 N
o 

fo
rm

ul
ae

 fo
r p

er
im

et
er

s 
of

 s
ha

pe
s 

ar
e 

re
qu

ire
d

A
re

a
In

 G
ra

de
 6

 a
re

a 
m

ea
su

re
m

en
ts

 c
on

tin
ue

 to
 b

e 
in

fo
rm

al
. L

ea
rn

er
s 

sh
ou

ld
 e

xa
m

in
e 

th
e 

ar
ea

s 
of

 

•	
re

gu
la

r s
ha

pe
s 

w
he

re
 th

e 
si

de
s 

ar
e 

al
l t

he
 s

am
e 

le
ng

th
 w

ith
 s

tra
ig

ht
 s

id
es

•	
irr

eg
ul

ar
 s

ha
pe

s 
w

he
re

 th
e 

si
de

s 
ar

e 
no

t a
ll 

th
e 

sa
m

e 
le

ng
th

 w
ith

 s
tra

ig
ht

 s
id

es

•	
sh

ap
es

 w
ith

 c
ur

ve
d 

si
de

s.

Le
ar

ne
rs

 c
on

tin
ue

 to
 c

ou
nt

 h
ow

 m
an

y 
gr

id
 s

qu
ar

es
 a

re
 c

ov
er

ed
 b

y 
th

e 
sh

ap
e.

 T
he

 
ar

ea
 is

 s
ta

te
d 

in
 n

um
be

r o
f g

rid
 s

qu
ar

es
.

Le
ar

ne
rs

 h
av

e 
be

en
 s

ta
tin

g 
th

e 
ar

ea
s 

of
 s

ha
pe

s 
in

 te
rm

s 
of

 s
qu

ar
es

 c
ou

nt
ed

 
si

nc
e 

G
ra

de
 4

. I
n 

G
ra

de
 6

 th
ey

 s
ho

ul
d 

in
ve

st
ig

at
e 

w
hy

 th
e 

ar
ea

 o
f a

 re
ct

an
gl

e 
ca

n 
be

 s
ta

te
d 

as
 it

s 
le

ng
th

 m
ul

tip
lie

d 
by

 it
s 

w
id

th
. T

he
y 

ar
e 

no
t r

eq
ui

re
d 

to
 k

no
w

 
th

is
 fo

rm
ul

a 
of

f b
y 

he
ar

t, 
no

r a
re

 th
ey

 re
qu

ire
d 

to
 a

pp
ly

 th
is

 fo
rm

ul
a 

in
 a

re
a 

ca
lc

ul
at

io
ns

. 

Th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

ar
ea

 a
nd

 p
er

im
et

er
 o

f r
ec

ta
ng

le
s 

an
d 

sq
ua

re
s.

Th
is

 in
ve

st
ig

at
io

n 
ca

n 
be

 d
on

e 
as

 a
n 

A
ss

es
sm

en
t T

as
k.

 T
he

re
 a

re
 tw

o 
di

ffe
re

nt
 

in
ve

st
ig

at
io

ns
 th

at
 le

ar
ne

rs
 c

an
 d

o.

•	
If 

le
ar

ne
rs

 a
re

 g
iv

en
 th

e 
pe

rim
et

er
 o

f a
 re

ct
an

gl
e,

 th
ey
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SECTION 4: ASSESSMENT 

4.1	 Introduction 

Assessment is a continuous planned process of identifying, gathering and interpreting information regarding the 
performance of learners, using various forms of assessment. It involves four steps: generating and collecting 
evidence of achievement, evaluating this evidence, recording the findings and using this information to understand 
and thereby assist the learner’s development in order to improve the process of learning and teaching. Assessment 
should be both informal and formal. In both cases regular feedback should be provided to learners to enhance the 
learning experience. This will assist the learner to achieve the minimum performance level of 40% to 49% required 
in Mathematics for promotion purposes. 

4.2	T ypes of assessment

The following types of assessment are very useful in Mathematics and teachers are encouraged to use them to serve 
the purpose associated with each.

Baseline assessment: Mathematics teachers who might want to establish whether their learners meet the basic 
skills and knowledge levels required to learn a specific Mathematics topic will use baseline assessment. Knowing  
learners’ level of proficiency in a particular mathematics topic enables the teacher to plan her/his Mathematics lesson 
appropriately and to pitch it at the appropriate level. Baseline assessment, as the name suggests, should therefore 
be administered prior to teaching a particular mathematics topic. The results of the baseline assessment should not 
be used for promotion purposes. 

Diagnostic assessment: It is not intended for promotion purposes but to inform the teacher about the learner’s 
Mathematics problem areas that have the potential to hinder performance. Two broad areas form the basis of 
diagnostic assessment viz. content-related challenges where learners find certain difficulties to comprehend, and 
psycho-social factors such as negative attitudes, mathematics anxiety, poor study habits, poor problem-solving 
behaviour, etc. Appropriate interventions should be implemented to assist learners in overcoming these challenges 
early in their school careers.

Formative assessment: Formative assessment is used to aid the teaching and learning processes, hence 
assessment for learning. It is the most commonly used type of assessment because it can be used in different 
forms at any time during a mathematics lesson, e.g. short class works during or at the end of each lesson, verbal 
questioning during the lesson. It is mainly informal and should not be used for promotion purposes. The fundamental 
distinguishing characteristic of formative assessment is constant feedback to learners, particularly with regard to 
learners’ learning processes. The information provided by formative assessment can also be used by teachers to 
inform their methods of teaching.  

Summative assessment: Contrary to the character of formative assessment, summative assessment is carried out 
after the completion of a Mathematics topic or a cluster of related topics. It is therefore referred to as assessment of 
learning since it is mainly focusing on the product of learning. The results of summative assessment are recorded 
and used for promotion purposes. The forms of assessment presented in Table 4.1 are examples of summative 
assessment. 
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4.3	I nformal or daily assessment 

Assessment for learning has the purpose of continuously collecting information about learner performance, that can 
be used to improve their learning.

Informal assessment is a daily monitoring of learners’ progress. This is done through observations, discussions, 
practical demonstrations, learner-teacher conferences, informal classroom interactions, etc. Informal assessment 
may be as simple as stopping during the lesson to observe learners or to discuss with learners how learning is 
progressing. Informal assessment should be used to provide feedback to learners and to inform planning for teaching, 
but need not be recorded. It should not be seen as separate from the learning activities taking place in the classroom. 

Self-assessment and peer assessment actively allow learners to assess themselves. This is important as it allows 
learners to learn from, and reflect on their own performance. The results of the informal daily assessment tasks are 
not formally recorded unless the teacher wishes to do so. The results of daily assessment tasks are not taken into 
account for promotion purposes. 

4.4	 Formal assessment 

Formal assessment comprises School-Based Assessment (SBA) and End of the year Examination. Formal 
assessment tasks are marked and formally recorded by the teacher for promotion purposes. All Formal Assessment 
tasks are subject to moderation for the purpose of quality assurance and to ensure that appropriate standards are 
maintained. The SBA component may take various forms. However, tests, examinations, projects, assignments 
and investigations are recommended for Mathematics. The Intermediate Phase Mathematics minimum formal 
programme of assessment tasks are outlined in Table 4.1

Table 4.1 Minimum requirements for formal assessment: Intermediate Phase Mathematics 

	
Forms

of
 assessment

Minimum requirements per term Number of 
tasks per 

year
Weighting

Term 1 Term 2 Term 3 Term 4

SBA

Tests 1 1 1  3

75%

Examination 1 1

Assignment 1   1 2

Investigation  1 1

Project  1  1

Total 2 2 2 2 8*

End of the year 
Examination 1 25%

*To be completed before the End of the year Examination

Tests and examinations are individualised assessment tasks and should be carefully designed to ensure that 
learners demonstrate their full potential in Mathematics content. The questions should be carefully spread to cater 
for different cognitive levels of learners. Tests and examinations are predominantly assessed using a memorandum. 

Assignment, as is the case with tests and examinations, is mainly an individualised task. It can be a collection of 
past questions, but should focus on the more demanding work as any resource material can be used, which is not 
the case in a task that is done in class under supervision. 
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Projects are used to assess a range of skills and competencies. Through projects, learners are able to demonstrate 
their understanding of different Mathematics concepts and apply them in real-life situations. Caution should however; 
be exercised not to give projects that are above learners’ cognitive levels. The assessment criteria should be clearly 
indicated on the project specification and should focus on the Mathematics involved and not on duplicated pictures 
and facts copied from reference material. Good projects contain the collection and display of real data, followed by 
deductions that can be substantiated.

An Investigation promotes critical and creative thinking. It can be used to discover rules or concepts and may involve 
inductive reasoning, identifying or testing patterns or relationships, drawing conclusions, and establishing general 
trends. To avoid having to assess work which is copied without understanding, it is recommended that whilst initial 
investigation could be done at home, the final write-up should be done in class, under supervision, without access to 
any notes. Investigations are assessed with rubrics, which can be specific to the task, or generic, listing the number 
of marks awarded for each skill. These skills include

•	 organizing and recording ideas and discoveries, e.g. diagrams and tables

•	 communicating ideas with appropriate explanations

•	 calculations showing clear understanding of mathematical concepts and procedures

•	 generalizing and drawing conclusions.

The forms of assessment used should be appropriate to the age and cognitive level of learners. The design of these 
tasks should cover the content of the subject and designed to achieve the broad aims of the subject. Appropriate 
instruments, such as rubrics and memoranda, should be used for marking. Formal assessments should cater for a 
range of cognitive levels and abilities of learners as shown in Table 4.2. 
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Table 4.2 Cognitive levels

Cognitive levels Description of skills to be 
demonstrated Examples

Knowledge
(≈25%)

•	 Estimation and appropriate 
rounding off of numbers

•	 Straight recall

•	 Identification and direct use of 
correct formula 

•	 Use of mathematical facts

•	 Appropriate use of mathematical 
vocabulary

1.	Write down the next three numbers in the sequence: 103; 105; 
107…[Grade 4]

2.	Determine the factors of 64 [Grade 5]

3.	Write down the prime numbers that are factors of 36 [Grade 6]

Routine 
procedures
(≈45%)

•	 Perform well-known procedures

•	 Simple applications and 
calculations, which might involve 
many steps

•	 Derivation from given information 
may be involved

•	 Identification and use (after 
changing the subject) of correct 
formula generally similar to those 
encountered in class

1.	Determine the value for if x + 4 = 10. [Grade 4]

2.	Use three different techniques of calculating 488 16  
[Grade 5]

3.	Calculate: 1 15  + 
3
10  – 

1
2 . [Grade 6]

 

Complex 
procedures
(≈20%)

•	 Problems involving complex 
calculations and/or higher order 
reasoning

•	 Investigations to describe rules 
and relationships - there is often 
not an obvious route to the 
solution

•	 Problems not based on a real 
world context - could involve 
making significant connections 
between different representations

•	 Conceptual understanding

1.	Peggy is 4 years old and Jock is 8 years old. Determine the 
ratio between their ages. Write the ratio in simplest fractional 
form. [Grade 4] 

2.	Investigate the properties of rectangles and squares to identify 
similarities and differences. [Grade 5]

3.	There were 20 sweets in the packet. William and his friend ate 
2
5 of the sweets. How many sweets are left? [Grade 6] 

Problem- solving
(≈10%)

•	 Unseen, non-routine problems 
(which are not necessarily 
difficult)

•	 Higher order understanding and 
processes are often involved

•	 Might require the ability to 
break the problem down into its 
constituent parts

1.	The sum of three consecutive whole numbers is 27. Find the 
numbers. [Grade 4]

2.	Heidi divided a certain number by 16.He found an answer of 
246 with a remainder of 4. What is the number? [Grade 5]

3.	Busi has a bag containing six coloured balls: 1 blue, 2 red ball 
and 3 yellow balls. She puts her hand in the bag and draws a 
ball. What is the chance that she will draw a red ball? Write the 
answer in simplest fractional form. [Grade 6]

4.5	R ecording and reporting

Recording is a process in which the teacher documents the level of a learner’s performance in a specific assessment 
task. It indicates the learner’s progress towards the achievement of the knowledge as prescribed in the National 
Curriculum and Assessment Policy Statements. Records of learner performance should provide evidence of the 
learner’s conceptual progression within a grade and her/his readiness to be promoted to the next grade. Records of 
learner performance should also be used to verify the progress made by teachers and learners in the teaching and 
learning process. 

Reporting is a process of communicating learner performance to learners, parents, schools, and other stakeholders. 
Primary schooling is a critical period for the acquisition of foundational Mathematics skills and conceptual knowledge. 
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Reporting of learner performance is therefore essential and should not be limited to the quarterly report card. Other 
methods of reporting should be explored, e.g. parents’ meetings, school visitation days, parent-teacher conferences, 
phone calls, letters. These extreme, but worthwhile modalities will ensure that any underperformance is communicated 
promptly and appropriate measures of intervention are implemented collaboratively by teachers and parents. Formal 
reporting is done on a 7-point rating scale.

Table 4.3: Scale of achievement for the National Curriculum Statement Grades 4 - 6

RATING CODE DESCRIPTION OF COMPETENCE PERCENTAGE

7 Outstanding achievement 80 – 100

6 Meritorious achievement 70 – 79

5 Substantial achievement 60 – 69

4 Adequate achievement 50 – 59

3 Moderate achievement 40 – 49

2 Elementary achievement 30 – 39

1 Not achieved 0 – 29

4.6	M oderation of assessment

Moderation refers to the process that ensures that the assessment tasks are fair, valid and reliable. Moderation 
should be carried out internally at school and/or externally at district, provincial and national levels. Given that the 
promotion of learners in the Intermediate Phase is largely dependent upon the SBA (which contributes 75%) the 
moderation process should be intensified to ensure that:

•	 learners are not disadvantaged by invalid and unreliable assessment tasks,

•	 quality assessment is given and high but achievable standards are maintained.

4.7	 General

This document should be read in conjunction with:

4.7.1	 National policy pertaining to the programme and promotion requirements of the National Curriculum 
Statement Grades R-12; and

4.7.2	 National Protocol for Assessment Grades R-12.
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