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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 TO THE Curriculum and 
Assessment Policy Statement

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; 
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•	 Progression: content and context of each grade shows progression from simple to complex; 

•	 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: INTRODUCTION TO NATURAL SCIENCES 

2.1	I ntroduction

Science as we know it today has roots in African, Arabic, Asian, European and American cultures. It has been shaped 
by the search to understand the natural world through observation, testing and proving of ideas, and has evolved to 
become part of the cultural heritage of all nations. In all cultures and in all times people have wanted to understand 
how the physical world works and have needed explanations that satisfy them. 

What is Science?

Science is a systematic way of looking for explanations and connecting the ideas we have. In Science certain methods 
of inquiry and investigation are generally used. These methods lend themselves to replication and a systematic 
approach to scientific inquiry that attempts at objectivity. The methods include formulating hypotheses, and designing 
and carrying out experiments to test the hypotheses. Repeated investigations are undertaken, and the methods and 
results are carefully examined and debated before they are accepted as valid. 

The science knowledge we teach at school is not in doubt – most of it has been tested and known since the 1800s – 
but a good teacher will tell the learners something of the arguments and confusion among the people who were the 
first to investigate this knowledge.

Science also explores the frontiers of the unknown. There are many unanswered questions such as: Why is climate 
changing around the world? What is making the universe expand? What causes the earth’s magnetic field to change? 
As with all knowledge, scientific knowledge changes over time as scientists acquire new information and people 
change their ways of viewing the world.

2.2	I ndigenous knowledge systems and Natural Sciences

Our forebears would not have survived if they had not been able to learn about the natural world they depended on. 
They made careful observations, recognised regular patterns in seasons, the life cycles of plants, and the behaviour 
of animals.

They had theories about cause and effect too, and understood many of the relationships in the environment where 
they lived. These sets of knowledge, each woven into the history and place of people, are known as indigenous 
knowledge systems.

Indigenous knowledge includes knowledge about agriculture and food production, pastoral practices and animal 
production, forestry, plant classification, medicinal plants, management of biodiversity, food preservation, management 
of soil and water, iron smelting, brewing, making dwellings and understanding astronomy. As society changes, some 
of that knowledge is being lost. People such as biologists, pharmacists and archaeologists are seeking it out and 
writing it down before it is gone.

2.3	T eaching Natural Sciences

Careful selection of content, and use of a variety of approaches to teaching and learning Science, should promote 
understanding of:

•	 Science as a discipline that sustains enjoyment and curiosity about the world and natural phenomena
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•	 the history of Science and the relationship between Natural Sciences and other subjects 

•	 the different cultural contexts in which indigenous knowledge systems have developed

•	 the contribution of Science to social justice and societal development 

•	 the need for using scientific knowledge responsibly in the interest of ourselves, of society and the environment 

•	 the practical and ethical consequences of decisions based on Science.

Natural Sciences at the Senior Phase level lays the basis of further studies in more specific Science disciplines, 
such as Life Sciences, Physical Sciences, Earth Sciences or Agricultural Sciences. It prepares learners for active 
participation in a democratic society that values human rights and promotes responsibility towards the environment. 
Natural Sciences can also prepare learners for economic activity and self-expression.

2.4	O rganisation of the Natural Sciences Curriculum 

In this curriculum, the knowledge strands below are used as a tool for organising the content of the subject Natural 
Sciences. 

Natural Sciences Knowledge Strands

Life and Living

Matter and Materials

Energy and Change

Planet Earth and Beyond 

Each Knowledge Strand is developed progressively across the three years of the Senior Phase. The Knowledge 
Strands are a tool for organising the subject content. When teaching Natural Sciences, it is important to emphasise 
the links learners need to make with related topics to help them achieve a thorough understanding of the nature of 
and the connectedness in Natural Sciences. Links must also be made progressively, across grades to all Knowledge 
Strands. 

2.5	A llocation of teaching time

Time for Natural Sciences has been allocated in the following way:

•	 10 weeks per term, with 3 hours per week 

•	 Grades 7, 8 and 9 have been designed to be completed within 34 weeks 

•	 6 hours have been included for assessment in terms 1 and 3

•	 Terms 2 and 4 work will cover 8 weeks each, plus 2 weeks for revision and examinations

The time allocated per topic is a guideline and should be applied flexibly according to circumstances in the classroom 
and to accommodate the interests of the learners. 
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The time allocations given to the different topics provide an indication of the weighting of each topic.

In all Grades, a significant amount of time should be spent on doing practical tasks and investigations which are an 
integral part of the teaching and learning process. See detailed time allocation in Section 2.9

2.6 	Sp ecific aims

This curriculum aims to provide learners with opportunities to make sense of ideas they have about nature. It also 
encourages learners to ask questions that could lead to further research and investigation. 

There are three specific aims in Natural Sciences 

Specific Aim 1: ‘Doing Science’

Learners should be able to complete investigations, analyse problems and use practical processes and 
skills in evaluating solutions. 

Learners plan and do simple investigations and solve problems that need some practical ability. Attitudes and 
values underpin this ability. Respect for living things is an example – learners should not damage plants; if they 
examine small animals they should care for them and release them in the place where they found them.

Specific Aim 2: ‘Knowing the subject content and making connections’ 

Learners should have a grasp of scientific, technological and environmental knowledge and be able to apply 
it in new contexts. 

The main task of teaching is to build a framework of knowledge for learners and to help them make connections 
between the ideas and concepts in their minds – this is different to learners just knowing facts. When learners do 
an activity, questions and discussion must follow and relate to previously acquired knowledge and experience, and 
connections must be made. 

Specific Aim 3: ‘Understanding the uses of Science ’

Learners should understand the uses of Natural Sciences and indigenous knowledge in society and the 
environment.

Science learnt at school should produce learners who understand that school science can be relevant to everyday 
life. Issues such as improving water quality, growing food without damaging the land and building energy-efficient 
houses are examples of applications.  

An appreciation of the history of scientific discoveries, and their relationship to indigenous knowledge and different 
world views, enriches our understanding of the connections between Science and Society. 

2.7	 Process Skills 

The teaching and learning of Natural Sciences involves the development of a range of process skills that may be 
used in everyday life, in the community and in the workplace. Learners also develop the ability to think objectively and 
use a variety of forms of reasoning while they use these skills. Learners can gain these skills in an environment that 
taps into their curiosity about the world, and that supports creativity, responsibility and growing confidence. 
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The following are the cognitive and practical process skills that learners will be able to develop in Natural Sciences 

1.	 Accessing and recalling information – being able to use a variety of sources to acquire information, and to 
remember relevant facts and key ideas, and to build a conceptual framework

2.	 Observing – noting in detail objects, organisms and events

3.	 Comparing – noting similarities and differences between things

4.	 Measuring – using measuring instruments such as rulers, thermometers, clocks and syringes (for volume) 

5.	 Sorting and classifying – applying criteria in order to sort items into a table, mind-map, key, list or other format

6.	 Identifying problems and issues – being able to articulate the needs and wants of people in society

7.	 Raising questions – being able to think of, and articulate relevant questions about problems, issues, and 
natural phenomena  

8.	 Predicting – stating, before an investigation, what you think the results will be for that particular investigation

9.	 Hypothesizing – putting forward a suggestion or possible explanation to account for certain facts. A hypothesis 
is used as a basis for further investigation which will prove or disprove the hypothesis

10.	 Planning investigations – thinking through the method for an activity or investigation in advance. Identifying 
the need to make an investigation a fair test by keeping some things (variables) the same whilst other things 
will vary

11.	 Doing investigations – this involves carrying out methods using appropriate apparatus and equipment, and 
collecting data by observing and comparing, measuring and estimating, sequencing, or sorting and classifying. 
Sometimes an investigation has to be repeated to verify the results.

12.	 Recording information – recording data from an investigation in a systematic way, including drawings, 
descriptions, tables and graphs 

13.	 Interpreting information – explaining what the results of an activity or investigation mean (this includes reading 
and understanding maps, tables, graphs). A Translation Task requires learners to make sense of information 
and convert the information into a different format e.g. from information captured on a table into a graph format 
and or written format.

14.	 Communicating – using written, oral, visual, graphic and other forms of communication to make information 
available to other people

15.	 The Scientific Process is a way of investigating things about the world. Scientists use this process to find out 
about the world and to solve problems. The steps that make up the scientific process are not necessarily in 
order (sequential), and may include:

Step 1: Identify a problem and develop a question. What is it you want to find out?

Step 2: Form a hypothesis. A hypothesis is your idea, answer, or prediction about what will happen and why.

Step 3: Design an activity or experiment. Do something that will help you test your idea or prediction to see if 
you were right.
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Step 4: Observe/note changes/reactions (e.g. through measuring), and record your observations (e.g. onto a 
table). What were the results of your activity or experiment? Write about what happened. 

Step 5: Make inferences about the observations recorded in the tables, graphs, drawings, photographs. Make 
some conclusions. What did you find out? Do your results support your hypothesis? What did you learn from 
this investigation?

Developing Language Skills: Reading and Writing

The ability to read well is central to successful learning across the curriculum. Writing is also a powerful instrument 
of communication. Writing allows learners to construct and communicate thoughts and ideas coherently. Frequent 
reading and writing practice across a variety of tasks and subjects enables learners to communicate functionally and 
creatively.

Learners are required to read and write particular genres of texts (including instructions, reports and explanations) 
during Natural Sciences lessons. Learners need regular opportunities to read and write a range of genres in order to 
improve their reading and writing skills. The ability to read and write well is also critical when learners are assessed, 
both informally and formally.

2.8	R esources

The resources needed for teaching Natural Sciences are listed against each topic in order to assist teachers with 
planning and preparation. The list is a guide and suitable alternative tools and materials may be used.

Every learner must have his/her own textbook. Teachers should ensure that a system is in place for recovering 
textbooks at the end of every year. Schools must provide secure storage space where textbooks, and other equipment, 
can be stored safely.

Every learner should have access to sufficient workspace and equipment to carry out investigations. For safety and 
educational reasons it is recommended that no more than three learners share space and equipment. Teachers 
should ensure that learners are familiar with rules regarding the safe use of equipment.

Schools must make every effort to ensure that the essential equipment is provided. Tools, apparatus, materials 
and consumables must be acquired through a planned budgeting process. Secure storage for equipment must be 
provided by the school.

While it is acknowledged that it is not ideal to have to improvise equipment, teachers should remember that it is 
more important for learners to have the experience of carrying out a variety of investigations than to depend on the 
availability of equipment. In instances where equipment is limited, teachers should be encouraged to improvise. The 
same knowledge and skills can be developed using improvised equipment. 

In instances where there is no alternative, it is more effective for teachers to demonstrate an investigation than not to 
do investigations due to a lack of equipment.
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t o
f t

he
 

bi
os

ph
er

e
--

R
eq

ui
re

m
en

ts
 fo

r 
su

st
ai

ni
ng

 li
fe

`
•	

B
io

di
ve

rs
ity

--
C

la
ss

ifi
ca

tio
n 

of
 li

vi
ng

 
th

in
gs

--
D

iv
er

si
ty

 o
f a

ni
m

al
s

--
D

iv
er

si
ty

 o
f p

la
nt

s
•	

Se
xu

al
 R

ep
ro

du
ct

io
n

--
S

ex
ua

l R
ep

ro
du

ct
io

n 
in

 
A

ng
io

sp
er

m
s

--
H

um
an

 R
ep

ro
du

ct
io

n
•	

Va
ria

tio
n

--
Va
ria
tio
ns
 e
xi
st
s 
w
ith
in
 a
 

sp
ec

ie
s

1 3 
½

3 
½ 1 9 
 

w
ks

•	
Pr

op
er

tie
s 

of
 m

at
er

ia
ls

--
P

hy
si

ca
l p

ro
pe

rti
es

 o
f 

m
at

er
ia

ls
--

Im
pa

ct
 o

n 
th

e 
en

vi
ro

nm
en

t

•	
Se

pa
ra

tin
g 

m
ix

tu
re

s
--

M
ix

tu
re

s
--

M
et

ho
ds

 o
f p

hy
si

ca
l 

se
pa

ra
tio

n
--

S
or

tin
g 

an
d 

re
cy

cl
in

g 
m

at
er

ia
ls

•	
A

ci
ds

, b
as

es
 a

nd
 n

eu
tr

al
s

--
Ta

st
es

 o
f s

ub
st

an
ce

s
--

P
ro

pe
rti

es
 o

f a
ci

ds
, b

as
es

 
an

d 
ne

ut
ra

ls
--

A
ci

d-
ba

se
 in

di
ca

to
rs

•	
In

tr
od

uc
tio

n 
to

 th
e 

Pe
rio

di
c 

Ta
bl

e 
of

 E
le

m
en

ts
--

A
rr

an
ge

m
en

t o
f e

le
m

en
ts

 
on

 th
e 

P
er

io
di

c 
Ta

bl
e

--
S

om
e 

pr
op

er
tie

s 
of

 m
et

al
s,

 
se

m
i-m

et
al

s 
an

d 
no

n-
m

et
al

s 

2 2 2 2 8 
 

w
ks

•	
So

ur
ce

s 
of

 e
ne

rg
y

-	
R

en
ew

ab
le

 a
nd

 n
on

-
re

ne
w

ab
le

 s
ou

rc
es

 o
f 

en
er

gy
•	

Po
te

nt
ia

l a
nd

 K
in

et
ic

 
En

er
gy

-	
P

ot
en

tia
l e

ne
rg

y
-	

K
in

et
ic

 e
ne

rg
y

-	
P

ot
en

tia
l a

nd
 k

in
et

ic
 e

ne
rg

y 
in

 s
ys

te
m

s
-	

La
w

 o
f c

on
se

rv
at

io
n 

of
 

en
er

gy
•	

H
ea

t t
ra

ns
fe

r
-	

H
ea

tin
g 

as
 a

 tr
an

sf
er

 o
f 

en
er

gy
-	

C
on

du
ct

io
n

-	
C

on
ve

ct
io

n
-	

R
ad

ia
tio

n
•	

In
su

la
tio

n 
an

d 
en

er
gy

 
sa

vi
ng

-	
U

si
ng

 in
su

la
tin

g 
m

at
er

ia
ls

•	
En

er
gy

 tr
an

sf
er

 to
 

su
rr

ou
nd

in
gs

-	
U
se
fu
l a
nd
 ‘w

as
te
d’
 e
ne
rg
y

•	
Th

e 
na

tio
na

l e
le

ct
ric

ity
 

su
pp

ly
 s

ys
te

m
-	

E
ne

rg
y 

tra
ns

fe
rs

 in
 th

e 
na

tio
na

l g
rid

-	
C

on
se

rv
in

g 
el

ec
tri

ci
ty

 in
 th

e 
ho

m
e 

1 2 2 2 1 1 9 
 

w
ks

•	
R

el
at

io
ns

hi
p 

of
 th

e 
Su

n 
to

 
th

e 
Ea

rt
h

--
S

ol
ar

 e
ne

rg
y 

an
d 

th
e 

E
ar
th
’s
 s
ea
so
ns

--
S

ol
ar

 e
ne

rg
y 

an
d 

lif
e 

on
 

E
ar

th
--

S
to

re
d 

so
la

r e
ne

rg
y

•	
R

el
at

io
ns

hi
p 

of
 th

e 
M

oo
n 

to
 

th
e 

Ea
rt

h
--

R
el

at
iv

e 
po

si
tio

ns
--

G
ra

vi
ty

--
Ti

de
s

•	
H

is
to

ric
al

 d
ev

el
op

m
en

t o
f 

as
tro

no
m

y
--

E
ar

ly
 in

di
ge

no
us

 
kn

ow
le

dg
e

--
M

od
er

n 
de

ve
lo

pm
en

ts
 

4 2 2 8 
 

w
ks

34 weeks
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14 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

GRADE

TERM



 1

:

LI
FE

 &
 L
IV
IN
G

TERM



 2

:

M
AT

TE
R

 &
 M

AT
E

R
IA

LS

TERM



 3

:

E
N

E
R

G
Y 

&
 C

H
A

N
G

E

TERM



 4

:

P
LA

N
E

T 
E

A
R

TH
 &

 B
E

Y
O

N
D

TOTAL

TO
PI

C
W

K
S

TO
PI

C
W

K
S

TO
PI

C
W

K
S

TO
PI

C
W

K
S

8

•	
Ph

ot
os

yn
th

es
is

 a
nd

 
re

sp
ira

tio
n

--
P

ho
to

sy
nt

he
si

s

--
R

es
pi

ra
tio

n

•	
In

te
ra

ct
io

ns
 a

nd
 

in
te

rd
ep

en
de

nc
e 

w
ith

in
 th

e 
en

vi
ro

nm
en

t

--
In

tro
du

ct
io

n 
to

 e
co

lo
gy

--
E

co
sy

st
em

s

--
Fe

ed
in

g 
re

la
tio

ns
hi

ps

--
E

ne
rg

y 
flo

w
: F

oo
d 

ch
ai

ns
 

an
d 

fo
od

 w
eb

s

--
B

al
an

ce
 in

 a
n 

ec
os

ys
te

m

--
A

da
pt

at
io

ns

--
C

on
se

rv
at

io
n 

of
 th

e 
ec

os
ys

te
m

•	
M

ic
ro

-o
rg

an
is

m
s

--
Ty

pe
s 

of
 m

ic
ro

-o
rg

an
is

m
s

--
H

ar
m

fu
l m

ic
ro

-o
rg

an
is

m
s

--
U

se
fu

l m
ic

ro
-o

rg
an

is
m

s

2 5 2 9 w
ks

•	
A

to
m

s 

--
A

to
m

s 
– 

bu
ild

in
g 

bl
oc

ks
 o

f 
m

at
te

r

--
S

ub
 a

to
m

ic
 p

ar
tic

le
s

--
P

ur
e 

su
bs

ta
nc

es

--
E

le
m

en
ts

--
C

om
po

un
ds

--
M

ix
tu

re
s 

of
 e

le
m

en
ts

 a
nd

 
co

m
po

un
ds

•	
Pa

rt
ic

le
 m

od
el

 o
f m

at
te

r

--
Th

e 
co

nc
ep

t o
f t

he
 p

ar
tic

le
 

m
od

el
 o

f m
at

te
r

--
C

ha
ng

e 
of

 s
ta

te
 

--
D

en
si

ty
, m

as
s 

an
d 

vo
lu

m
e

--
D

en
si

ty
 a

nd
 s

ta
te

s 
of

 
m

at
te

r

--
D

en
si

ty
 o

f d
iff

er
en

t 
m

at
er

ia
ls

--
E

xp
an

si
on

 a
nd

 c
on

tra
ct

io
n 

of
 m

at
er

ia
ls

--
P

re
ss

ur
e 

•	
C

he
m

ic
al

 re
ac

tio
ns

--
R

ea
ct

an
ts

 a
nd

 p
ro

du
ct

s

2 5 1 8 w
ks

•	
St

at
ic

 e
le

ct
ric

ity

--
Fr

ic
tio

n 
an

d 
st

at
ic

 e
le

ct
ric

ity

•	
En

er
gy

 tr
an

sf
er

 in
 e

le
ct

ric
al

 
sy

st
em

s

--
C

irc
ui

ts
 a

nd
 c

ur
re

nt
 

el
ec

tri
ci

ty

--
C

om
po

ne
nt

s 
of

 a
 c

irc
ui

t

--
E

ffe
ct

s 
of

 a
n 

el
ec

tri
c 

cu
rr

en
t 

•	
Se

rie
s 

an
d 

pa
ra

lle
l c

irc
ui

ts

--
S

er
ie

s 
ci

rc
ui

ts

--
P

ar
al

le
l c

irc
ui

ts

--
O

th
er

 o
ut

pu
t d

ev
ic

es

•	
Vi

si
bl

e 
lig

ht

--
R

ad
ia

tio
n 

of
 li

gh
t

--
S

pe
ct

ru
m

 o
f v

is
ib

le
 li

gh
t

--
O

pa
qu

e 
an

d 
tra

ns
pa

re
nt

 
su

bs
ta

nc
es

--
A

bs
or

pt
io

n 
of

 li
gh

t

--
R

ef
le

ct
io

n 
of

 li
gh

t

--
S

ee
in

g 
lig

ht

--
R

ef
ra

ct
io

n 
of

 li
gh

t

1 3 2 3 9 
 

w
ks

•	
Th

e 
So

la
r S

ys
te

m

--
Th

e 
S

un

--
O

bj
ec

ts
 a

ro
un

d 
th

e 
S

un

--
E
ar
th
’s
 p
os
iti
on
 in
 th
e 
S
ol
ar
 

S
ys

te
m

•	
B

ey
on

d 
th

e 
So

la
r S

ys
te

m

--
Th

e 
M

ilk
y 

W
ay

 G
al

ax
y

--
O

ur
 n

ea
re

st
 s

ta
r

--
Li

gh
t y

ea
rs

, l
ig

ht
 h

ou
rs

 a
nd

 
lig

ht
 m

in
ut

es

--
B

ey
on

d 
th

e 
M

ilk
y 

W
ay

 
G

al
ax

y

•	
Lo

ok
in

g 
in

to
 s

pa
ce

 

--
E

ar
ly

 v
ie

w
in

g 
of

 s
pa

ce

--
Te

le
sc

op
es

3 3 2 8 
 

w
ks

34 weeks
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15CAPS

GRADE

TERM



 1

:

LI
FE

 &
 L
IV
IN
G

TERM



 2

:

M
AT

TE
R

 &
 M

AT
E

R
IA

LS

TERM



 3

:

E
N

E
R

G
Y 

&
 C

H
A

N
G

E

TERM



 4

:

P
LA

N
E

T 
E

A
R

TH
 &

 B
E

Y
O

N
D

TOTAL

TO
PI

C
W

K
S

TO
PI

C
W

K
S

TO
PI

C
W

K
S

TO
PI

C
W

K
S

9

•	
C

el
ls

 a
s 

th
e 

ba
si

c 
un

its
 o

f 
lif

e --
C

el
l s

tru
ct

ur
e

--
D

iff
er

en
ce

s 
be

tw
ee

n 
pl

an
t 

an
d 

an
im

al
 c

el
ls

--
C

el
ls

 in
 ti

ss
ue

s,
 o

rg
an

s 
an

d 
sy

st
em

s

•	
S

ys
te

m
s 

in
 th

e 
hu

m
an

 b
od

y

-	
B

od
y 

sy
st

em
s

•	
H

um
an

 re
pr

od
uc

tio
n

-	
P

ur
po

se
 a

nd
 p

ub
er

ty

-	
R

ep
ro

du
ct

iv
e 

or
ga

ns

-	
S

ta
ge

s 
of

 re
pr

od
uc

tio
n

•	
C

irc
ul

at
or

y 
an

d 
re

sp
ira

to
ry

 
sy

st
em

s

-	
B

re
at

hi
ng

, g
as

eo
us

 
ex

ch
an

ge
, c

irc
ul

at
io

n 
an

d 
re

sp
ira

tio
n 

•	
D

ig
es

tiv
e 

sy
st

em

-	
H

ea
lth

y 
di

et

-	
Th

e 
al

im
en

ta
ry

 c
an

al
 a

nd
 

di
ge

st
io

n

2 2 2 1 
½

 

•	
C

om
po

un
ds

--
Th

e 
P

er
io

di
c 

Ta
bl

e

--
N

am
es

 o
f c

om
po

un
ds

•	
C

he
m

ic
al

 re
ac

tio
ns

 

--
C

he
m

ic
al

 e
qu

at
io

ns
 to

 
re

pr
es

en
t r

ea
ct

io
ns

--
B

al
an

ce
d 

eq
ua

tio
ns

•	
R

ea
ct

io
ns

 o
f m

et
al

s 
w

ith
 

ox
yg

en

--
Th

e 
ge

ne
ra

l r
ea

ct
io

n 
of

 
m

et
al

s 
w

ith
 o

xy
ge

n

--
R

ea
ct

io
n 

of
 ir

on
 w

ith
 

ox
yg

en

--
R

ea
ct

io
n 

of
 m

ag
ne

si
um

 
w

ith
 o

xy
ge

n

--
Fo

rm
at

io
n 

of
 ru

st

--
W

ay
s 

to
 p

re
ve

nt
 ru

st
in

g

•	
R

ea
ct

io
ns

 o
f n

on
-m

et
al

s 
w

ith
 o

xy
ge

n

--
Th

e 
ge

ne
ra

l r
ea

ct
io

n 
of

 
no

n-
m

et
al

s 
w

ith
 o

xy
ge

n

--
R

ea
ct

io
n 

of
 c

ar
bo

n 
w

ith
 

ox
yg

en

--
R

ea
ct

io
n 

of
 s

ul
fu

r w
ith

 
ox

yg
en

•	
A

ci
ds

 &
 b

as
es

, a
nd

 p
H

 
va

lu
e

--
Th

e 
co

nc
ep

t o
f p

H
 v

al
ue

1 1 1 
½ 1

•	
Fo

rc
es

 

-	
Ty

pe
s 

of
 fo

rc
es

-	
C

on
ta

ct
 fo

rc
es

-	
Fi

el
d 

fo
rc

es
 (n

on
-c

on
ta

ct
 

fo
rc

es
)

•	
El

ec
tr

ic
 c

el
ls

 a
s 

en
er

gy
 

sy
st

em
s

-	
E

le
ct

ric
 c

el
ls

•	
R

es
is

ta
nc

e

-	
U

se
s 

of
 re

si
st

or
s

-	
Fa

ct
or

s 
th

at
 a

ffe
ct

 
re

si
st

an
ce

 in
 a

 c
irc

ui
t

•	
Se

rie
s 

an
d 

pa
ra

lle
l c

irc
ui

ts

-	
S

er
ie

s 
ci

rc
ui

ts

-	
P

ar
al

le
l c

irc
ui

ts

•	
Sa

fe
ty

 w
ith

 e
le

ct
ric

ity

-	
S

af
et

y 
pr

ac
tic

es

•	
En

er
gy

 a
nd

 th
e 

na
tio

na
l 

el
ec

tr
ic

ity
 g

rid

-	
E

le
ct

ric
ity

 g
en

er
at

io
n

-	
N

uc
le

ar
 p

ow
er

 in
 S

ou
th

 
A

fri
ca

-	
N

at
io

na
l e

le
ct

ric
ity

 g
rid

•	
C

os
t o

f e
le

ct
ric

al
 p

ow
er

-	
Th

e 
co

st
 o

f p
ow

er
 

co
ns

um
pt

io
n

2 ½
 

1 2 ½
 

1

•	
Th

e 
Ea

rt
h 

as
 a

 s
ys

te
m

-	
S

ph
er

es
 o

f t
he

 E
ar

th

•	
Li

th
os

ph
er

e

-	
Li

th
os

ph
er

e

-	
Th

e 
ro

ck
 c

yc
le

•	
M

in
in

g 
of

 m
in

er
al

 
re

so
ur

ce
s

-	
E

xt
ra

ct
in

g 
or

es

-	
R

ef
in

in
g 

m
in

er
al

s

-	
M

in
in

g 
in

 S
ou

th
 A

fri
ca

•	
A

tm
os

ph
er

e 

-	
A

tm
os

ph
er

e

-	
Tr

op
os

ph
er

e

-	
S

tra
to

sp
he

re

-	
M

es
os

ph
er

e

-	
Th

er
m

os
ph

er
e

-	
Th

e 
gr

ee
nh

ou
se

 e
ffe

ct

•	
B

irt
h,

 li
fe

 a
nd

 d
ea

th
 o

f s
ta

rs
 

-	
Th

e 
bi

rth
 o

f a
 s

ta
r

-	
Li

fe
 o

f a
 s

ta
r

-	
D

ea
th

 o
f a

 s
ta

r

1 2 2 2

34 weeks
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16 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

GRADE

TERM



 1

:

LI
FE

 &
 L
IV
IN
G

TERM



 2

:

M
AT

TE
R

 &
 M

AT
E

R
IA

LS

TERM



 3

:

E
N

E
R

G
Y 

&
 C

H
A

N
G

E

TERM



 4

:

P
LA

N
E

T 
E

A
R

TH
 &

 B
E

Y
O

N
D

TOTAL

TO
PI

C
W

K
S

TO
PI

C
W

K
S

TO
PI

C
W

K
S

TO
PI

C
W

K
S

1 
½

 

9 
 

w
ks

•	
R

ea
ct

io
ns

 o
f a

ci
ds

 w
ith

 
ba

se
s:

 P
ar

t I

--
N

eu
tra

lis
at

io
n 

an
d 

pH

•	
R

ea
ct

io
ns

 o
f a

ci
ds

 w
ith

 
ba

se
s:

 P
ar

t II


--
Th

e 
ge

ne
ra

l r
ea

ct
io

n 
of

 
an

 a
ci

d 
w

ith
 a

 m
et

al
 o

xi
de

 
(b

as
e)

--
A

pp
lic

at
io

ns

--
Th

e 
ge

ne
ra

l r
ea

ct
io

n 
of

 a
n 

ac
id

 w
ith

 a
 m

et
al

 h
yd

ro
xi

de
 

(b
as

e)

•	
R

ea
ct

io
ns

 o
f a

ci
ds

 w
ith

 
ba

se
s:

 P
ar

t III


-	
Th

e 
ge

ne
ra

l r
ea

ct
io

n 
of

 a
n 

ac
id

 w
ith

 a
 m

et
al

 c
ar

bo
na

te
 

(b
as

e)

R
ea

ct
io

ns
  o

f a
ci

ds
 w

ith
  

m
et

al
s

1 ½
 

1 ½ ½ 8 
 

w
ks

2 9 
 

w
ks

1 8 
 

w
ks

34 weeks

Te
ac

he
rs

 h
av

e 
th

e 
fre

ed
om

 to
 e

xp
an

d 
co

nc
ep

ts
 a

nd
 to

 d
es

ig
n 

an
d 

or
ga

ni
se

 le
ar

ni
ng

 e
xp

er
ie

nc
es

 a
cc

or
di

ng
 to

 th
ei

r o
w

n 
lo

ca
l c

irc
um
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tin
g 
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e 
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e 
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x 
ce

lls
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e 
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ul
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ith
in

 
th

e 
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 o
f t
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 m
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e 
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x 
ce
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liz
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 d
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el
op
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 m
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x 
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e 
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 re
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nd

os
pe
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 d
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r m
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 p
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, d
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 d
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re
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 c
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 d
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 p
re

pa
ra

tio
n 

fo
r a

 
fe

rti
lis

ed
 e

gg

•	
if 

fe
rti

lis
at

io
n 

do
es

 n
ot

 ta
ke

 p
la

ce
, m

en
st

ru
at

io
n 

oc
cu

rs
. T

he
 

th
ic

k 
la

ye
r o

f b
lo

od
 b

re
ak

s 
do

w
n 

an
d 

is
 re

le
as

ed
 th

ro
ug

h 
th
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 b
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 c
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t t
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 o
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e 
pe

rc
en

ta
ge

 o
f 

fa
m
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or

 n
ot

•	
di

sc
us

si
ng

 a
bo

ut
 c

ar
ee
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, p
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 e
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 m
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A
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en
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el
in
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is
 c
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te
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 th
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 c
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m
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ne
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 d
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w
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 d
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ac
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al
 ta
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E
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e 
of
 le
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ne
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ud
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ne
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oo
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, c
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 c
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 d
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r m
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 c
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 m
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 c
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t b
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 d
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ra
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r p

ro
pe

rti
es

 
in

 a
 ta

bl
e 

fo
rm

at

•	
th

e 
el

em
en

ts
 o

f t
he

 P
er

io
di

c 
Ta

bl
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ra
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r r
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r f
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 o
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 re
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, b
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 re
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re
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w
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 b
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t c
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g:

--
w

he
re

 th
e 

in
pu

t e
ne

rg
y 

co
m

es
 fr

om
 

--
w

he
re

 th
e 

en
er

gy
 g

oe
s 

(tr
an

sf
er

)

--
th

e 
en

er
gy

 c
ha

ng
es

 (i
n 

te
rm

s 
of

 p
ot

en
tia

l a
nd

 k
in

et
ic

 
en

er
gy

) o
bs

er
ve

d 
in

 th
e 

sy
st

em

•	
re

co
rd

in
g 

ob
se

rv
at

io
ns

 in
 a

 fl
ow

 d
ia

gr
am

 u
si

ng
 

ar
ro

w
s 

to
 s

ho
w

 h
ow

 e
ne

rg
y 

is
 c

ha
ng

ed
 a

s 
it 

is
 

tra
ns

fe
rr

ed

•	
S

ci
ss

or
s,

 p
ap

er
, 

ru
le

rs

•	
C

an
dl

es
, c

an
s

•	
C

el
ls

 (b
at

te
rie

s)
, 

co
nd

uc
tin

g 
w

ire
, 

m
ot

or
s,

 to
rc

h 
bu

lb
s,

 
bu

zz
er

s

2 
w

ee
ks

H
ea

t t
ra

ns
fe

r
H

ea
tin

g 
as

 a
 tr

an
sf

er
 o

f e
ne

rg
y

•	
he

at
in

g 
is

 a
 p

ro
ce

ss
 in

 w
hi

ch
 e

ne
rg

y 
is

 tr
an

sf
er

re
d 

fro
m

 a
 

ho
tte

r b
od

y 
to

 c
oo

le
r b

od
y 

•	
th

e 
en

er
gy

 tr
an

sf
er

 c
on

tin
ue

s 
un

til
 b

ot
h 

bo
di

es
 a

re
 a

t t
he

 s
am

e 
te

m
pe

ra
tu

re

•	
he

at
 is

 tr
an

sf
er

re
d 

in
 th

re
e 

w
ay

s 
by

:

--
co

nd
uc

tio
n

--
co

nv
ec

tio
n 

--
ra

di
at

io
n

C
on

du
ct

io
n

•	
is

 th
e 

tra
ns

fe
r o

f h
ea

t b
et

w
ee

n 
so

lid
 o

bj
ec

ts
 th

at
 a

re
 in

 d
ire

ct
 

ph
ys

ic
al

 c
on

ta
ct

 w
ith

 e
ac

h 
ot

he
r

•	
he

at
 “t

ra
ve

ls
” f

ro
m

 th
e 

so
ur

ce
 o

f h
ea

t t
hr

ou
gh

 th
e 

ob
je

ct
, o

r 
fro

m
 o

ne
 o

bj
ec

t t
o 

an
ot

he
r b

y 
co

nd
uc

tio
n

•	
m

et
al

s 
ar

e 
co

nd
uc

to
rs

 o
f h

ea
t. 

S
om

e 
m

et
al

s 
co

nd
uc

t h
ea

t 
be

tte
r t

ha
n 

ot
he

rs

•	
go

od
 c

on
du

ct
or

s 
ar

e 
us

ed
 fo

r m
ak

in
g 

th
in

gs
 s

uc
h 

as
 c

oo
ki

ng
 

po
ts

•	
ot

he
r m

at
er

ia
ls

 p
re

ve
nt

/s
lo

w
 d

ow
n 

co
nd

uc
tio

n 
of

 h
ea

t, 
an

d 
ar

e 
ca

lle
d 

in
su

la
to

rs
 o

f h
ea

t (
su

ch
 a

s 
pl

as
tic

s 
an

d 
w

oo
d)

. T
he

se
 

ar
e 

ge
ne

ra
lly

 p
oo

r c
on

du
ct

or
s 

of
 h

ea
t

•	
in

ve
st

ig
at

in
g 

he
at

 c
on

du
ct

io
n 

us
in

g 
va

rio
us

 m
et

al
s 

su
ch

 a
s 

al
um

in
iu

m
, s

te
el

, b
ra

ss
, i

ro
n 

ro
ds

 a
nd

 
co

m
pa

re
 th

ei
r r

at
es

 o
f c

on
du

ct
io

n.
 Id

en
tif

y 
va

ria
bl

es
 

th
at

 c
ou

ld
 a

ffe
ct

 th
e 

fin
di

ng
s.

 [a
tta

ch
 a

 p
in

 to
 o

ne
 e

nd
 

of
 e

ac
h 

ro
d 

w
ith

 V
as

el
in

e.
 H

ea
t t

he
 o

th
er

 e
nd

 o
f t

he
 

ro
d 

in
 a

 b
at

h 
of

 h
ot

 w
at

er
 a

nd
 re

co
rd

 th
e 

tim
e 

of
 h

ow
 

lo
ng

 it
 ta

ke
s 

fo
r t

he
 p

in
 to

 fa
ll 

of
f]

--
dr

aw
 a

 b
ar

 g
ra

ph
 to

 s
ho

w
 th

e 
re

su
lts

•	
Vi
de
o 
cl
ip
s 
fro
m
 

th
e 

in
te

rn
et

 to
 

sh
ow

 c
on

du
ct

io
n,

 
co

nv
ec

tio
n 

an
d 

ra
di

at
io

n

•	
S

pi
rit

 / 
B

un
se

n 
bu

rn
er

•	
S

te
el

, b
ra

ss
, 

al
um

in
iu

m
 a

nd
 Ir

on
 

ro
ds

•	
S

ty
ro

fo
am

•	
W

oo
d

•	
P

la
st

ic

•	
W
ax
 o
r V

as
el
in
e

•	
D

ra
w

in
g 

pi
ns

•	
H

ea
t c

on
du

ct
in

g 
tin

s 
(if

 a
va

ila
bl

e)

•	
W

ris
t w

at
ch

 w
ith

 
a 

se
co

nd
 h

an
d 

/ 
S

to
pw

at
ch
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28 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

H
ea

t t
ra

ns
fe

r
[c

on
tin

ue
d…

]
C

on
ve

ct
io

n
•	

is
 th

e 
tra

ns
fe

r o
f h

ea
t f

ro
m

 o
ne

 p
la

ce
 to

 a
no

th
er

 b
y 

th
e 

m
ov

em
en

t o
f  

liq
ui

d 
or

 g
as

 p
ar

tic
le

s 
--

ai
r a

nd
 w

at
er

 e
xp

an
d 

w
he

n 
he

at
ed

 a
nd

 th
e 

pa
rti

cl
es

 m
ov

e 
up

w
ar

ds
. W

he
n 

co
ol

ed
 th

ey
 m

ov
e 

do
w

n 
ag

ai
n.

 T
hi

s 
is

 c
al

le
d 

a 
co

nv
ec

tio
n 

cu
rr

en
t

R
ad

ia
tio

n
•	

ra
di

at
io

n 
is

 th
e 

tra
ns

fe
r o

f h
ea

t a
nd

 d
oe

s 
no

t r
eq

ui
re

 p
hy

si
ca

l 
co

nt
ac

t o
r m

ov
em

en
t o

f p
ar

tic
le

s 
•	

th
e 

he
at

 fr
om

 th
e 

S
un

 tr
av

el
s 

m
ai

nl
y 

by
 ra

di
at

io
n 

ac
ro

ss
 e

m
pt

y 
sp

ac
e 

to
 th

e 
E

ar
th

•	
sh

in
y 

su
rfa

ce
s 

(s
uc

h 
as

 s
ilv

er
) a

re
 g

oo
d 

re
fle

ct
or

s 
of

 ra
di

an
t 

he
at

 a
nd

 d
ar

k 
su

rfa
ce

s 
(s

uc
h 

as
 b

la
ck

) a
bs

or
b 

he
at

 e
ne

rg
y 

(li
nk

s 
to

 L
ig

ht
 in

 G
ra

de
 8

 a
nd

 F
E

T)
•	

ra
di

at
io

n 
he

at
s 

up
 d

ar
k 

su
rfa

ce
s 

m
or

e 
qu

ic
kl

y 
(a

bs
or

b 
he

at
) 

th
an

 it
 h

ea
ts

 u
p 

sh
in

y 
su

rfa
ce

s 
(r

ef
le

ct
 h

ea
t)

•	
de

m
on

st
ra

tin
g 

co
nv

ec
tio

n 
cu

rr
en

ts
 in

 w
at

er
 in

 a
 

tra
ns

pa
re

nt
 c

on
ta

in
er

 
•	

dr
aw

in
g 

an
d 

la
be

lli
ng

 to
 e

xp
la

in
 w

hy
 h

ea
te

rs
 a

re
 

be
st

 p
la

ce
d 

ne
ar

 th
e 

flo
or

 a
nd

 a
ir 

co
nd

iti
on

er
s 

ar
e 

be
st

 
pl

ac
ed

 n
ea

r t
he

 c
ei

lin
g

•	
de

m
on

st
ra

tin
g 

he
at

 e
ne

rg
y 

tra
ns

fe
r t

hr
ou

gh
 ra

di
at

io
n 

us
in

g 
a 

ca
nd

le

•	
in

ve
st

ig
at

in
g/

de
m

on
st

ra
tin

g 
an

d 
m

ea
su

rin
g 

th
e 

am
ou

nt
 o

f r
ad

ia
nt

 h
ea

t a
bs

or
be

d 
us

in
g 

da
rk

 c
ol

ou
re

d 
(m

at
t b

la
ck

), 
lig

ht
  c

ol
ou

re
d 

(w
hi

te
, y

el
lo

w
) a

nd
 s

hi
ny

 
(s

ilv
er

) s
ur

fa
ce

s 
[m

ak
e 

en
ve

lo
pe

s 
of

 d
iff

er
en

t c
ol

ou
re

d 
pa

pe
r a

nd
 a

lu
m

in
iu

m
 fo

il,
 in

se
rt 

th
er

m
om

et
er

s,
 p

la
ce

 
in

 th
e 

S
un

 a
nd

 m
ea

su
re

 th
e 

te
m

pe
ra

tu
re

 in
cr

ea
se

 o
ve

r 
tim

e]
. 

--
dr

aw
 a

 li
ne

 g
ra

ph
 to

 s
ho

w
 th

e 
re

su
lts

•	
Fo

od
 c

ol
ou

rin
g 

or
 

cr
ys

ta
l o

f p
ot

as
si

um
 

pe
rm

an
ga

na
te

•	
G

la
ss

/tr
an

sp
ar

en
t 

pl
as

tic
 c

on
ta

in
er

•	
C

an
dl

es
•	

S
hi

ny
 s

ilv
er

 
su

rfa
ce

s 
(w

ra
pp

ed
 

by
 a

lu
m

in
iu

m
 fo

il)
•	

M
at

t b
la

ck
 s

ur
fa

ce
s 

(p
ai

nt
ed

 m
at

t b
la

ck
)

•	
Th

er
m

om
et

er
s

•	
C

ar
db

oa
rd

 o
r p

ap
er

 
an

d 
gl

ue

2 
w

ee
ks

In
su

la
tio

n 
an

d 
en

er
gy

 
sa

vi
ng

U
si

ng
 in

su
la

tin
g 

m
at

er
ia

ls
•	
he
at
 c
an
 b
e 
‘lo
st
’ t
hr
ou
gh
 c
on
du
ct
io
n,
 c
on
ve
ct
io
n 
an
d 
ra
di
at
io
n 

fro
m

 o
ur

 b
od

ie
s 

an
d 

ob
je

ct
s 

su
ch

 a
s 

el
ec

tri
c 

ge
ys

er
s,

 
•	

he
at

 c
an

 a
ls

o 
be

 g
ai

ne
d 

th
ro

ug
h 

ra
di

at
io

n,
 c

on
du

ct
io

n 
an

d 
co

nv
ec

tio
n,

 fo
r e

xa
m

pl
e 

in
 s

ol
ar

 w
at

er
 h

ea
te

rs
 

•	
pe

op
le

 u
se

 in
su

la
tin

g 
m

at
er

ia
ls

 to
 h

el
p 

m
in

im
is

e 
he

at
 lo

ss
 in

 
w

in
te

r o
r h

ea
t g

ai
n 

in
 s

um
m

er
 

•	
in

su
la

tin
g 

m
at

er
ia

ls
 s

lo
w

 d
ow

n 
he

at
 tr

an
sf

er
 (h

ea
t l

os
s 

or
 g

ai
n)

 
th

ro
ug

h 
co

nd
uc

tio
n,

 c
on

ve
ct

io
n 

an
d 

ra
di

at
io

n.
 In

su
la

to
rs

 a
re

 
us

ed
--

fo
r m

ak
in

g 
th

in
gs

 s
uc

h 
as

 “c
oo

l b
ox

es
” 

--
in

 th
e 

ce
ili

ng
s 

of
 b

ui
ld

in
gs

, 
--

fo
r c

lo
th

in
g 

(s
uc

h 
as

 c
oa

ts
, j

er
se

ys
, w

oo
lly

 h
at

s)
 a

nd
 

bl
an

ke
ts

 
•	

co
ns

er
va

tio
n 

of
 h

ea
t e

ne
rg

y 
in

 h
om

es
 a

nd
 b

ui
ld

in
gs

 c
an

 b
e 

im
pr

ov
ed

 b
y 

m
in

im
is

in
g 

he
at

 lo
ss

 in
 w

in
te

r a
nd

 h
ea

t g
ai

n 
in

 
su

m
m

er
•	

m
an

y 
in

di
ge

no
us

, t
ra

di
tio

na
l h

om
es

 a
nd

 te
ch

no
lo

gi
es

 in
 S

ou
th

 
A

fri
ca

 a
re

 d
es

ig
ne

d 
fo

r o
ur

 c
lim

at
e 

an
d 

to
 b

e 
en

er
gy

 e
ffi

ci
en

t

•	
ex

pl
ai

ni
ng

 h
ow

 a
 s

ol
ar

 w
at

er
 h

ea
tin

g 
sy

st
em

 w
or

ks
, 

in
 te

rm
s 

of
 ra

di
at

io
n,

 c
on

du
ct

io
n 

an
d 

co
nv

ec
tio

n 
[u

se
 

re
al

 e
xa

m
pl

es
, p

ic
tu

re
s 

or
 d

ia
gr

am
s]

•	
in

ve
st

ig
at

in
g 

di
ffe

re
nt

 in
su

la
tin

g 
m

at
er

ia
ls

 (s
uc

h 
as

 
st

yr
of

oa
m

, n
ew

sp
ap

er
, p

la
st

ic
, g

la
ss

) b
y 

ho
w

 w
el

l t
he

y 
ke

ep
 h

ot
 o

bj
ec

ts
 h

ot
 (s

uc
h 

as
 a

 c
up

 o
f t

ea
) o

r p
re

ve
nt

 
co

ld
 o

bj
ec

ts
 (s

uc
h 

as
 ic

e)
 fr

om
 h

ea
tin

g 
up

. M
ea

su
re

 
te

m
pe

ra
tu

re
 lo

ss
 o

r g
ai

n 
an

d 
re

co
rd

 re
su

lts
. S

eq
ue

nc
e 

th
e 

in
su

la
to

rs
 fr

om
 v

er
y 

go
od

 to
 p

oo
r

•	
de

si
gn

in
g,

 m
ak

in
g 

an
d 

te
st

in
g 

a 
sy

st
em

 (“
ho

t b
ox

/
w

on
de

r b
ox

”)
 w

hi
ch

 u
se

s 
in

su
la

tin
g 

m
at

er
ia

ls
 to

 k
ee

p 
fo

od
 h

ot
 fo

r l
on

ge
r o

r t
o 

ke
ep

 ic
e 

co
ld

--
m

ea
su

re
 te

m
pe

ra
tu

re
 c

ha
ng

e 
af

te
r s

om
e 

tim
e.

 
R

ec
or

d 
re

su
lts

 a
nd

 d
ra

w
 a

 li
ne

 g
ra

ph

O
R --

de
si

gn
in

g,
 m

ak
in

g 
an

d 
te

st
in

g 
a 

m
od

el
 o

f a
 w

el
l-

in
su

la
te

d 
ho

us
e 

to
 m

in
im

is
e 

he
at

 lo
ss

•	
P

ic
tu

re
s 

/d
ia

gr
am

s 
of

 s
ol

ar
 w

at
er

 
he

at
er

s
•	
Vi
de
o 
cl
ip
s 
fro
m
 

in
te

rn
et

•	
Th

er
m

om
et

er
s

•	
In

su
la

tin
g 

m
at

er
ia

ls
 

su
ch

 a
s 

st
yr

of
oa

m
, 

ne
w

sp
ap

er
, 

pl
as

tic
 a

nd
 g

la
ss

 
co

nt
ai

ne
rs

, i
ce

•	
C

oo
ki

ng
 p

ot
 

(o
r c

on
ta

in
er

), 
ca

rd
bo

ar
d 

bo
x 

to
 

m
ak
e 
a 
‘h
ot
bo
x’
, 

in
su

la
tio

n 
m

at
er

ia
ls

 
su

ch
 a

s 
pa

pe
r, 

fa
br

ic
, c

us
hi

on
s,

 
bl

an
ke

ts
•	

M
at

er
ia

ls
 to

 b
ui

ld
 a

 
m

od
el

 o
f a

 h
ou

se
•	

In
su

la
tin

g 
m

at
er

ia
ls
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C
ES

1 
w

ee
k

En
er

gy
 

tr
an

sf
er

 to
 

su
rr

ou
nd

in
gs

U
se

fu
l a

nd
 ‘w

as
te

d’
 e

ne
rg

y

•	
sy

st
em

s 
su

ch
 a

s 
ap

pl
ia

nc
es

, t
oo

ls
, v

eh
ic

le
s,

 m
ac

hi
ne

s 
pr

ov
id

e 
us

ef
ul

 e
ne

rg
y 

ou
tp

ut
s

•	
so

m
e 

en
er

gy
 th

at
 is

 tr
an

sf
er

re
d 

in
 a

 s
ys

te
m

 c
an

 e
sc

ap
e 

to
 th

e 
su
rr
ou
nd
in
g 
en
vi
ro
nm

en
t a
s 
‘w
as
te
d 
en
er
gy
’

•	
th

e 
ou

tp
ut

 e
ne

rg
y 

in
 a

 s
ys

te
m

 is
 a

lw
ay

s 
le

ss
 th

an
 th

e 
in

pu
t e

ne
rg

y,
 b

ec
au

se
 s

om
e 

of
 th

e 
en

er
gy

 e
sc

ap
es

 to
 th

e 
su

rr
ou

nd
in

gs

•	
‘w
as
te
d’
 e
ne
rg
y 
ca
n 
es
ca
pe
 in
 th
e 
fo
rm
 o
f h
ea
t a
nd
/o
r s
ou
nd

--
so
un
d 
is
 a
n 
ex
am

pl
e 
of
 ‘w

as
te
d’
 e
ne
rg
y 
in
 a
n 
el
ec
tri
c 
dr
ill
, 

fo
od

 p
ro

ce
ss

or
, h

ai
r d

ry
er

--
he
at
 is
 a
n 
ex
am

pl
e 
of
 ‘w

as
te
d’
 e
ne
rg
y 
in
 a
 c
an
dl
e,
 la
m
p,
 

en
gi

ne

•	
re

se
ar

ch
in

g 
th

e 
w

as
te

 o
f e

ne
rg

y 
fro

m
 d

iff
er

en
t 

m
ac

hi
ne

s 
an

d 
ap

pl
ia

nc
es

 s
uc

h 
as

 

--
a 

ca
r w

hi
ch

 w
as

te
s 

ab
ou

t 6
5%

 o
f t

he
 e
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l e
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rs

 o
f m

ud
 a

nd
 s

oi
l 

--
th

e 
la

ye
rs

 p
re

ss
 d

ow
n 

on
 th

es
e 

re
m

ai
ns

 

--
m

or
e 

la
ye

rs
 le

ad
 to

 in
cr

ea
se

d 
pr

es
su

re

--
in

cr
ea

se
d 

pr
es

su
re

, o
ve

r l
on

g 
pe

rio
ds

 o
f t

im
e,

 c
ha

ng
es

 
th

es
e 

re
m

ai
ns

 in
to

 c
oa

l, 
oi

l o
r g

as

•	
dr

aw
in

g 
a 

di
ag

ra
m

 w
hi

ch
 s

ho
w

s 
th

e 
flo

w
 o

f e
ne

rg
y 

fro
m

 th
e 

S
un

 th
ro

ug
h 

to
 th

e 
fo

rm
at

io
n 

of
 fo

ss
il 

fu
el

s 
lik

e 
co

al
, o

il 
an

d 
ga

s.

•	
th

e 
co

al
, o

il 
an

d 
ga

s 
st

or
e 

en
er

gy
 fr

om
 th

e 
S

un
 th

at
 w

as
 

ab
so

rb
ed

 b
y 

pl
an

t  
   

s 
m

ill
io

ns
 o

f y
ea

rs
 a

go

•	
hu

m
an

s 
ar

e 
us

in
g 

th
is

 s
to

re
 o

f e
ne

rg
y 

(c
oa

l, 
oi

l a
nd

 g
as

) f
as

te
r 

th
an

 it
 is

 b
ei

ng
 fo

rm
ed

 (n
on

-r
en

ew
ab

le
 re

so
ur

ce
)

•	
dr

aw
in

g,
 la

be
lli

ng
 a

nd
 w

rit
in

g 
to

 e
xp

la
in

 th
e 

se
qu

en
ce

 o
f p

ro
ce

ss
es

 a
nd

 e
ve

nt
s 

th
at

 le
ad

 to
 th

e 
st

or
ag

e 
of

 e
ne

rg
y 

fro
m

 th
e 

S
un

 in
 c

oa
l, 

oi
l a

nd
 g

as

2 
w

ee
ks

R
el

at
io

ns
hi

p 
of

 th
e 

M
oo

n 
to

 th
e 

Ea
rt

h

R
el

at
iv

e 
po

si
tio

ns

•	
th

e 
M

oo
n 

re
vo

lv
es

 a
ro

un
d 

th
e 

E
ar

th
 in

 it
s 

or
bi

t

•	
B

al
l a

nd
 ro

pe
 o

r 
st

rin
g

•	
Vi
de
o 
cl
ip
s 
fro
m
 

th
e 

in
te

rn
et

 
sh

ow
in

g:

--
th

e 
M

oo
n 

in
 o

rb
it 

ar
ou

nd
 th

e 
E

ar
th

--
th
e 
M
oo
n’
s 

gr
av

ity
 re

su
lts

 in
 

oc
ea

n 
tid

es
 o

n 
E

ar
th

--
Fu

ll 
M

oo
n 

an
d 

N
ew

 M
oo

n 
ca

us
e 

sp
rin

g 
tid

es

G
ra

vi
ty

•	
gr

av
ity

 is
 th

e 
te

nd
en

cy
 o

f a
ll 

ob
je

ct
s 

to
 a

ttr
ac

t (
pu

ll)
 e

ac
h 

ot
he

r

•	
th

e 
pu

ll 
of

 g
ra

vi
ty

 d
ep

en
ds

 o
n 

ho
w

 m
uc

h 
m

as
s 

ea
ch

 o
bj

ec
t 

ha
s 

an
d 

ho
w

 fa
r a

pa
rt 

th
ey

 a
re

--
m

or
e 

m
as

si
ve

 o
bj

ec
ts

 e
xe

rt 
a 

st
ro

ng
er

 p
ul

l t
ha

n 
sm

al
le

r 
ob

je
ct

s 
ov

er
 th

e 
sa

m
e 

di
st

an
ce

--
fo

r o
bj

ec
ts

 o
f t

he
 s

am
e 

m
as

s,
 th

e 
cl

os
er

 th
ey

 a
re

 to
 e

ac
h 

ot
he

r, 
th

e 
st

ro
ng

er
 is

 th
e 

pu
ll 

of
 g

ra
vi

ty
 b

et
w

ee
n 

th
em

•	
th

e 
E

ar
th

 is
 h

el
d 

in
 it

s 
or

bi
t a

ro
un

d 
th

e 
S

un
 b

y 
th

e 
pu

ll 
of

 th
e 

S
un
’s
 g
ra
vi
ty

•	
th

e 
M

oo
n 

is
 h

el
d 

in
 it

s 
or

bi
t a

ro
un

d 
th

e 
E

ar
th

 b
y 

th
e 

pu
ll 

of
 th

e 
E
ar
th
’s
 g
ra
vi
ty

•	
th

e 
M

oo
n 

al
so

 h
as

 it
s 

ow
n 

gr
av

ity

•	
de

m
on

st
ra

tin
g 

th
e 

pu
ll 

of
 g

ra
vi

ty
 b

y 
sw

in
gi

ng
 a

 b
al

l 
at

ta
ch

ed
 to

 ro
pe

 o
r s

tri
ng

 in
 a

 c
irc

ul
ar

 m
ot

io
n
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C
ES

R
el

at
io

ns
hi

p 
of

 th
e 

M
oo

n 
to

 th
e 

Ea
rt

h

[c
on

tin
ue

d…
]

Ti
de

s

•	
tid

es
 a

re
 th

e 
pr

ed
ic

ta
bl

e,
 re

pe
at

ed
 ri

se
 a

nd
 fa

ll 
of

 s
ea

 a
nd

 
oc

ea
n 

le
ve

ls
 

•	
tid

es
 o

n 
E

ar
th

 a
re

 c
au

se
d 

m
ai

nl
y 

by
 th

e 
gr

av
ity

 o
f t

he
 M

oo
n 

•	
th

e 
gr

av
ity

 o
f t

he
 M

oo
n 

pu
lls

 o
n 

th
e 

w
at

er
 in

 th
e 

se
as

 a
nd

 
oc

ea
ns

 o
n 

E
ar

th

•	
us

in
g 

di
ag

ra
m

s 
to

 w
rit

e 
an

d 
ex

pl
ai

n 
th

e 
ef

fe
ct

s 
of

 
th
e 
M
oo
n’
s 
gr
av
ity
 o
n 
th
e 
E
ar
th
 s
ho
w
in
g 
th
e 
tid
es

•	
th

is
 p

ul
l c

au
se

s 
th

e 
E

ar
th

 to
 e

xp
er

ie
nc

e 
hi

gh
 a

nd
 lo

w
 ti

de
s 

in
 

th
e 

oc
ea

ns
. T

he
re

 a
re

 u
su

al
ly

 tw
o 

hi
gh

 ti
de

s 
an

d 
tw

o 
lo

w
 ti

de
s 

ov
er

 a
 d

ay
 a

nd
 a

 n
ig

ht

•	
w

he
n 

th
e 

M
oo

n 
is

 a
lig

ne
d 

w
ith

 (i
n 

lin
e 

w
ith

) t
he

 S
un

 (a
t F

ul
l 

M
oo
n 
an
d 
N
ew

 M
oo
n)
, t
he
 S
un
’s
 g
ra
vi
ty
 a
dd
s 
to
 th
e 
M
oo
n’
s 

gr
av

ity
. T

hi
s 

ca
us

es
 h

ig
he

r t
ha

n 
us

ua
l h

ig
h 

tid
es

 a
nd

 e
xt

ra
-lo

w
 

lo
w

 ti
de

s 
(s

pr
in

g 
tid

es
)

•	
P

ic
tu

re
s 

an
d 

te
xt

s 
ab

ou
t s

ho
re

lin
e 

ec
os

ys
te

m
s

•	
tid

es
 s

us
ta

in
 u

ni
qu

e 
sh

or
el

in
e 

ec
os

ys
te

m
s 

be
tw

ee
n 

th
e 

hi
gh

 
an

d 
lo

w
 w

at
er

 le
ve

ls

[a
n 

ec
os

ys
te

m
 is

 a
 c

om
m

un
ity

 o
f l

iv
in

g 
or

ga
ni

sm
s 

an
d 

th
ei

r 
in

te
ra

ct
io

n 
w

ith
 th

e 
en

vi
ro

nm
en

t]

•	
w

rit
in

g 
to
 e
xp
la
in
 th
e 
ef
fe
ct
s 
of
 th
e 
M
oo
n’
s 
gr
av
ity
 o
n 

ec
os

ys
te

m
s 

on
 E

ar
th
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ATIONS



,

 
PRA


C
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C
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WOR



K
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 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

2 
w

ee
ks

H
is

to
ric

al
 

de
ve

lo
pm

en
t 

of
 a

st
ro

no
m

y

Ea
rly

 in
di

ge
no

us
 k

no
w

le
dg

e 

•	
th

e 
M

oo
n 

an
d 

S
un

 a
nd

 s
ta

rs
 s

ee
m

 to
 m

ov
e 

in
 p

re
di

ct
ab

le
 

pa
tte

rn
s

•	
pe

op
le

 o
bs

er
ve

d 
th

es
e 

pa
tte

rn
s 

an
d 

us
ed

 th
em

 to
 m

ea
su

re
 

tim
e 

an
d 

de
ve

lo
p 

di
ffe

re
nt

 c
al

en
da

rs

--
a 

ye
ar

 (a
 ti

m
e 

pe
rio

d 
th

at
 in

cl
ud

es
 th

e 
fo

ur
 s

ea
so

ns
)

--
a 

m
on

th
 (a

 ti
m

e 
pe

rio
d 

fro
m

 o
ne

 fu
ll m

oo
n 

to
 th

e 
ne

xt
 fu

ll m
oo

n)

--
a 

da
y 

(a
 ti

m
e 

pe
rio

d 
fro

m
 o

ne
 s

un
ris

e 
to

 th
e 

ne
xt

 s
un

ris
e)

•	
pe

op
le

 u
se

d 
th

es
e 

pa
tte

rn
s 

in
 d

iff
er

en
t w

ay
s 

su
ch

 a
s 

to
 d

en
ot

e 
a 

tim
e 

fo
r p

la
nt

in
g,

 fi
nd

in
g 

di
re

ct
io

n 
an

d 
sp

ec
ia

l h
ol

y 
da

ys

•	
pe

op
le

 p
as

se
d 

th
is

 k
no

w
le

dg
e 

on
 u

si
ng

 s
to

rie
s

•	
w

rit
in

g 
ab

ou
t t

ra
di

tio
na

l c
ul

tu
ra

l i
nt

er
pr

et
at

io
ns

 a
nd

 
st

or
ie

s 
ab

ou
t t

he
 S

un
, M

oo
n 

an
d 

pa
tte

rn
s 

in
 th

e 
sk

y

M
od

er
n 

de
ve

lo
pm

en
ts

•	
pe

op
le

 h
av

e 
m

ad
e 

an
d 

co
nt

in
ue

 to
 m

ak
e 

im
po

rta
nt

 
di

sc
ov

er
ie

s 
in

 a
st

ro
no

m
y

•	
C

op
er

ni
cu

s 
su

gg
es

te
d 

th
at

 th
e 

S
un

 is
 a

t t
he

 c
en

tre
 o

f t
he

 
S

ol
ar

 S
ys

te
m

 (1
51

4)

•	
G

al
ile

i m
ad

e 
th

e 
fir

st
 te

le
sc

op
e 

to
 o

bs
er

ve
 p

la
ne

ts
 a

nd
 th

ei
r 

m
oo

ns
 (1

61
0)

•	
K

ep
le

r u
se

d 
m

at
he

m
at

ic
s 

to
 d

es
cr

ib
e 

or
bi

ts
 a

cc
ur

at
el

y 
(1

60
9)

•	
N

ew
to

n 
sh

ow
ed

 th
at

 g
ra

vi
ty

 h
el

d 
th

e 
S

ol
ar

 S
ys

te
m

 to
ge

th
er

 
(1

68
7)

•	
re

se
ar

ch
in

g 
an

d 
w

rit
in

g 
ab

ou
t a

 s
ig

ni
fic

an
t d

is
co

ve
ry

 
in

 a
st

ro
no

m
y

•	
R

ef
er

en
ce

 
m

at
er

ia
ls

 o
n 

si
gn

ifi
ca

nt
 

di
sc

ov
er

ie
s 

re
la

tin
g 

to
 

as
tro

no
m

y

A
ss

es
sm

en
t  

gu
id

el
in

es
Th

is
 c

on
te

nt
 a

nd
 th

e 
as

so
ci

at
ed

 c
on

ce
pt

s 
m

us
t b

e 
in

te
gr

at
ed

 w
ith

 th
e 

ai
m

s 
an

d 
sk

ill
s 

fo
r N

at
ur

al
 S

ci
en

ce
s 

(r
ef

er
 to

 S
ec

tio
n 

2)
.

•	
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
, w

rit
e,

 d
ra

w
 a

nd
 d

o 
pr

ac
tic

al
 ta

sk
s 

re
gu

la
rly

•	
E
vi
de
nc
e 
of
 le
ar
ne
r’s
 w
or
k,
 in
cl
ud
in
g 
as
se
ss
m
en
ts
, s
ho
ul
d 
be
 k
ep
t i
n 
th
e 

le
ar
ne
r’s
 n
ot
eb
oo
k

S
ch

oo
l-b

as
ed

 a
ss

es
sm

en
t (

in
cl

ud
in

g 
pr

ac
tic

al
 ta

sk
s 

an
d 

cl
as

s 
te

st
s)

, c
he

ck
in

g 
fo

r 
co

rr
ec

tn
es

s,
 a

nd
 p

ro
vi

di
ng

 c
on

st
ru

ct
iv

e 
fe

ed
ba

ck
 s

ho
ul

d 
be

 d
on

e 
re

gu
la

rly
.

A
s 

th
is

 is
 th

e 
ex

am
 te

rm
, t

he
 fi

na
l t

w
o 

w
ee

ks
 m

ay
 b

e 
re

qu
ire

d 
fo

r r
ev

is
io

n.
 

Fo
r m

or
e 

de
ta

ile
d 

gu
id

el
in

es
 o

n 
as

se
ss

m
en

t, 
re

fe
r t

o 
Se

ct
io

n 
4.

C
he

ck
 th

e 
le

ar
ne

r’s
 k

no
w

le
dg

e 
an

d 
th

at
 th

ey
 c

an
:

•	
de
m
on
st
ra
te
 th
e 
E
ar
th
’s
 ti
lt 
as
 it
 o
rb
its
 a
ro
un
d 
th
e 
S
un

•	
de
sc
rib
e 
th
e 
re
la
tio
ns
hi
p 
be
tw
ee
n 
so
la
r e
ne
rg
y,
 th
e 
E
ar
th
’s
 m
ov
em

en
t a
ro
un
d 

th
e 

S
un

 a
nd

 th
e 

se
as

on
s

•	
de

m
on

st
ra

te
 th

ei
r u

nd
er

st
an

di
ng

 o
f h

ow
 c

oa
l, 

oi
l a

nd
 g

as
 a

re
 fo

rm
ed

 in
 th

e 
E
ar
th
, s
ta
rti
ng
 fr
om

 th
e 
S
un
’s
 e
ne
rg
y

•	
ex
pl
ai
n 
th
e 
ef
fe
ct
s 
of
 th
e 
M
oo
n’
s 
gr
av
ity
 o
n 
th
e 
E
ar
th
, i
nc
lu
di
ng
 ti
de
s 
an
d 

ec
os

ys
te

m
s

•	
di

sc
us

s 
si

gn
ifi

ca
nt

 e
ve

nt
s 

ar
ou

nd
 th

e 
de

ve
lo

pm
en

t o
f k

no
w

le
dg

e 
of

 a
st

ro
no

m
y



NATURAL SCIENCES GRADES 7-9

35CAPS

G
RADE




 
8 

TERM



 1

STRAND






: LI

F
E 

AND



 LIVIN




G

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

2 
w

ee
ks

Ph
ot

os
yn

th
es

is
 

an
d 

re
sp

ira
tio

n
Ph

ot
os

yn
th

es
is

•	
in

te
ra

ct
io

ns
 a

nd
 in

te
rd

ep
en

de
nc

e 
in

 a
n 

ec
os

ys
te

m
 a

re
 d

riv
en

 
by

 th
e 

ne
ed

 fo
r e

ne
rg

y 
to

 s
us

ta
in

 li
fe

•	
th

e 
S

un
 is

 th
e 

im
po

rta
nt

 s
ou

rc
e 

pr
ov

id
in

g 
th

is
 e

ne
rg

y 
in

 th
e 

fo
rm

 o
f l

ig
ht

 a
nd

 h
ea

t 

•	
pl

an
ts

 u
se

 c
ar

bo
n 

di
ox

id
e 

(fr
om

 th
e 

ai
r)

, w
at

er
 (f

ro
m

 th
e 

so
il)

 
an

d 
en

er
gy

 fr
om

 th
e 

S
un

 in
 a

 s
er

ie
s 

of
 c

he
m

ic
al

 re
ac

tio
ns

 to
 

pr
od

uc
e 

gl
uc

os
e 

(fo
od

). 
 T

hi
s 

pr
oc

es
s 

is
 c

al
le

d 
ph

ot
os

yn
th

es
is

•	
ox

yg
en

 g
as

 is
 re

le
as

ed
 in

to
 th

e 
ai

r a
s 

a 
by

-p
ro

du
ct

ch
lo

ro
ph

yl
l

su
nl

ig
ht

 
ca

rb
on

 d
io

xi
de

 +
 w

at
er

gl
uc

os
e 

+
 o

xy
ge

n

[N
o 

fu
rth

er
 d

et
ai

ls
 a

re
 re

qu
ire

d]

•	
w

rit
in

g 
ab

ou
t t

he
 re

qu
ire

m
en

ts
 fo

r, 
an

d 
pr

od
uc

ts
 o

f 
ph

ot
os

yn
th

es
is

•	
Te

xt
bo

ok
s 

an
d 

ot
he

r r
es

ou
rc

e 
m

at
er

ia
ls

•	
pl

an
ts

 c
ha

ng
e 

gl
uc

os
e 

in
to

 s
ta

rc
h,

 c
el

lu
lo

se
 a

nd
 o

th
er

 
ch

em
ic

al
 c

om
po

un
ds

 to
 e

na
bl

e 
pr

oc
es

se
s 

su
ch

 a
s 

gr
ow

th
 a

nd
 

re
pr

od
uc

tio
n

R
es

pi
ra

tio
n

•	
fo

od
 c

on
ta

in
s 

en
er

gy
 (p

ot
en

tia
l e

ne
rg

y)
. T

hi
s 

en
er

gy
 c

an
 b

e 
re

le
as

ed
 fr

om
 fo

od
 b

y 
a 

se
rie

s 
of

 c
he

m
ic

al
 re

ac
tio

ns
. T

hi
s 

pr
oc

es
s 

is
 c

al
le

d 
re

sp
ira

tio
n

•	
re

sp
ira

tio
n 

(in
 a

ll 
liv

in
g 

or
ga

ni
sm

s)
 is

 th
e 

pr
oc

es
s 

by
 w

hi
ch

 
en

er
gy

 is
 re

le
as

ed
 fr

om
 fo

od
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--
na

tu
ra

l f
ac

to
rs

 in
cl

ud
e 

ex
tre

m
e 

ch
an

ge
s 

in
 p

at
te

rn
s 

of
 w

ea
th

er
 

an
d 

cl
im

at
e,

 s
uc

h 
as

 f
lo

od
s,

 d
ro

ug
ht

, 
ex

tre
m

e 
an

d 
su

dd
en

 
ch

an
ge

s 
in

 te
m

pe
ra

tu
re

s

--
hu

m
an

 
fa

ct
or

s 
in

cl
ud

e 
re

m
ov

in
g 

or
ga

ni
sm

s 
fro

m
 

th
e 

ec
os

ys
te

m
 (s

uc
h 

as
 p

oa
ch

in
g)

, h
um

an
 in

du
ce

d 
po

llu
tio

n 

•	
th

es
e 

fa
ct

or
s 

ca
n 

co
nt

rib
ut

e 
to

 a
n 

im
ba

la
nc

e 
in

 a
n 

ec
os

ys
te

m
, 

se
rio

us
ly

 im
pa

ct
in

g 
on

 it
s 

co
m

po
ne

nt
s 

an
d 

al
te

rin
g 

its
 n

at
ur

e

A
da

pt
at

io
ns

•	
ad

ap
ta

tio
n 

is
 th

e 
ch

an
ge

 in
 th

e 
st

ru
ct

ur
al

, f
un

ct
io

na
l a

nd
 

be
ha

vi
ou

ra
l c

ha
ra

ct
er

is
tic

s 
of

 a
n 

or
ga

ni
sm

 

•	
ad

ap
ta

tio
n 

al
lo

w
s 

th
e 

or
ga

ni
sm

 to
 s

ur
vi

ve
 a

s 
it 

ad
ap

ts
 to

 
ch

an
gi

ng
 c

on
di

tio
ns

 w
ith

in
 th

e 
en

vi
ro

nm
en

t 

•	
or

ga
ni

sm
s 

th
at

 a
re

 u
na

bl
e 

to
 a

da
pt

 to
 c

ha
ng

es
 w

ith
in

 th
e 

en
vi

ro
nm

en
t d

ie
 o

ut
 (b

ec
om

e 
ex

tin
ct

)

C
on

se
rv

at
io

n 
of

 th
e 

ec
os

ys
te

m
•	

en
vi

ro
nm

en
ta

lis
ts

 a
nd

 o
th

er
s 

w
or

k 
to

w
ar

ds
 m

an
ag

in
g 

ec
os

ys
te

m
s,

 s
uc

h 
as

 c
on

tro
l o

f a
lie

n 
ve

ge
ta

tio
n 

an
d 

pr
es

er
va

tio
n 

of
 w

et
la

nd
s

•	
in

di
vi

du
al

s 
ca

n 
co

nt
rib

ut
e 

to
 c

on
se

rv
at

io
n 

in
 v

ar
io

us
 w

ay
s,

 
su

ch
 a

s 
ap

pr
op

ria
te

 w
as

te
 d

is
po

sa
l (

in
cl

ud
in

g 
re

cy
cl

in
g,

 re
-

us
in

g)
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C
ES

2 
w

ee
ks

M
ic

ro
-

or
ga

ni
sm

s
Ty

pe
s 

of
 m

ic
ro

-o
rg

an
is

m
s 

•	
m

ic
ro

-o
rg

an
is

m
s 

ar
e 

liv
in

g 
th

in
gs

•	
th

ey
 a

re
 to

o 
sm

al
l t

o 
se

e 
w

ith
 th

e 
na

ke
d 

ey
e 

[th
ey

 c
an

 o
nl

y 
be

 
se

en
 u

nd
er

 a
 m

ic
ro

sc
op

e]

•	
th
er
e 
is
 a
 v
ar
ie
ty
 o
f m

ic
ro
-o
rg
an
is
m
s,
 in
cl
ud
in
g 
Vi
ru
se
s,
 

B
ac

te
ria

, P
ro

tis
ta

 a
nd

 F
un

gi

H
ar

m
fu

l m
ic

ro
-o

rg
an

is
m

s

•	
so

m
e 

m
ic

ro
-o

rg
an

is
m

s 
ca

us
e 

di
se

as
es

, s
uc

h 
as

 T
B

 (c
au

se
d 

by
 b

ac
te

ria
), 

A
ID

S
 (c

au
se

d 
by

 H
I v

iru
s)

, m
al

ar
ia

 (c
au

se
d 

by
 a

 
pr

ot
es

t)

•	
di

se
as

e 
ca

us
in

g 
or

ga
ni

sm
s 

ar
e 

fo
un

d 
al

m
os

t e
ve

ry
w

he
re

, 
su

ch
 a

s 
at

 A
TM

s,
 h

an
dr

ai
ls

 o
f s

ta
irc

as
es

 a
nd

 to
ile

ts

•	
w

at
er

bo
rn

e 
di

se
as

es
 (s

uc
h 

as
 c

ho
le

ra
 a

nd
 d

ia
rr

ho
ea

) a
cc

ou
nt

 
fo

r m
an

y 
ch

ild
 d

ea
th

s

•	
ef

fe
ct

iv
e 

m
et

ho
ds

 o
f p

re
ve

nt
in

g 
th

e 
sp

re
ad

 o
f d

is
ea

se
s 

ca
us

ed
 

by
 m

ic
ro

-o
rg

an
is

m
s 

in
cl

ud
e 

w
as

hi
ng

 h
an

ds
 a

nd
 s

te
ril

is
in

g

•	
m

od
er

n 
sc

ie
nt

is
ts

 s
uc

h 
as

 L
ou

is
 P

as
te

ur
 p

la
y 

an
 im

po
rta

nt
 

ro
le

 in
 id

en
tif

yi
ng

 a
nd

 d
ev

el
op

in
g 

cu
re

s 
fo

r s
om

e 
di

se
as

es
 

U
se

fu
l m

ic
ro

-o
rg

an
is

m
s

•	
so

m
e 

m
ic

ro
-o

rg
an

is
m

s 
pl

ay
 a

n 
es

se
nt

ia
l r

ol
e 

in
 e

co
sy

st
em

s,
 

su
ch

 a
s 

 d
ec

om
po

si
ng

 d
ea

d 
pl

an
t a

nd
 a

ni
m

al
 m

at
te

r, 
th

er
eb

y 
re

cy
cl

in
g 

nu
tri

en
ts

 in
 th

e 
so

il 

•	
so

m
e 

m
ic

ro
-o

rg
an

is
m

s 
ar

e 
us

ed
 b

y 
pe

op
le

 fo
r m

ak
in

g 
ce

rta
in

 
fo

od
s 

(s
uc

h 
as

 y
og

hu
rt)

 a
nd

 m
ed

ic
in

es
 (s

uc
h 

as
 p

en
ic

ill
in

)

•	
us

in
g 

ha
nd

 le
ns

es
 o

r m
ic

ro
 v

ie
w

er
s 

to
 e

xa
m

in
e 

sm
al

l 
ob

je
ct

s 
(s

uc
h 

as
 b

re
ad

 m
ou

ld
, m

us
hr

oo
m

s,
 n

ew
sp

rin
t) 

to
 u

nd
er

st
an

d 
th

e 
co

nc
ep

t o
f m

ag
ni

fic
at

io
n 

(m
ak

e 
bi

gg
er

 in
 o

rd
er

 to
 s

ee
 a

 m
ic

ro
sc

op
ic

 o
bj

ec
t)

•	
ex

am
in

in
g 

an
d 

an
al

ys
in

g 
ph

ot
og

ra
ph

s 
an

d/
or

 
m

ic
ro

gr
ap

hs
 o

f m
ic

ro
-o

rg
an

is
m

s.
  U

se
 s

ca
le

s 
to

 
ca

lc
ul

at
e 

th
e 

re
al

 s
iz

e 
of

 th
e 

or
ga

ni
sm

s

•	
w

rit
in

g 
ab

ou
t t

he
 c

au
se

, e
ffe

ct
s,

 s
ym

pt
om

s 
an

d 
tre

at
m

en
ts

 o
f o

ne
 o

f t
he

 d
is

ea
se

s 
ca

us
ed

 b
y 

m
ic

ro
-

or
ga

ni
sm

s

•	
di

sc
us

si
ng

 c
ul

tu
ra

l a
nd

 h
is

to
ric

al
 b

el
ie

fs
 a

bo
ut

 
di

se
as

es
 c

au
se

d 
by

 m
ic

ro
-o

rg
an

is
m

s

•	
ob

se
rv

in
g 

m
ic

ro
-o

rg
an

is
m

s 
by

 in
ve

st
ig

at
in

g 
th

e 
gr

ow
th

 o
f y

ea
st

 u
nd

er
 d

iff
er

en
t c

on
di

tio
ns

 [u
se

 
di

ffe
re

nt
 a

m
ou

nt
s 

of
 s

ug
ar

, d
iff

er
en

t t
em

pe
ra

tu
re

s]
 

an
d 

re
co

rd
 o

bs
er

va
tio

ns
. W

rit
e 

an
 e

xp
er

im
en

ta
l r

ep
or

t 
us

in
g 

th
e 

he
ad

in
gs

; a
im

, h
yp

ot
he

si
s,

 m
et

ho
d,

 re
su

lts
, 

co
nc

lu
si

on
, d

is
cu

ss
io

n 
an

d 
ap

pl
ic

at
io

ns
 

   

•	
di

sc
us

si
ng

 a
bo

ut
 th

e 
m

an
y 

ca
re

er
s 

th
at

 re
qu

ire
 

kn
ow

le
dg

e 
of

 e
nv

iro
nm

en
ta

l s
tu

di
es

, n
at

ur
e 

co
ns

er
va

tio
n,

 z
oo

lo
gy

, b
ot

an
y,

 e
nt

om
ol

og
y,

 th
e 

st
ud

y 
of

 m
ic

ro
-o

rg
an

is
m

s,
 in

cl
ud

in
g 

ag
ric

ul
tu

re
, f

oo
d 

in
du

st
ry

, m
ed

ic
in

e 
  [

no
t f

or
 a

ss
es

sm
en

t p
ur

po
se

s]

•	
H

an
d 

le
ns

es

or

•	
B

io
-v

ie
w

er
s

A
ss

es
m

en
t  

gu
id

el
in

es
Th

is
 c

on
te

nt
 a

nd
 th

e 
as

so
ci

at
ed

 c
on

ce
pt

s 
m

us
t b

e 
in

te
gr

at
ed

 w
ith

 th
e 

ai
m

s 
an

d 
sk

ill
s 

fo
r N

at
ur

al
 S

ci
en

ce
s 

(r
ef

er
 to

 S
ec

tio
n 

2)
.

•	
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
, w

rit
e,

 d
ra

w
 a

nd
 d

o 
pr

ac
tic

al
 ta

sk
s 

re
gu

la
rly

•	
E
vi
de
nc
e 
of
 le
ar
ne
r’s
 w
or
k,
 in
cl
ud
in
g 
as
se
ss
m
en
ts
, s
ho
ul
d 
be
 k
ep
t i
n 
th
e 
le
ar
ne
r’s
 

no
te

bo
ok

S
ch

oo
l-b

as
ed

 a
ss

es
sm

en
t (

in
cl

ud
in

g 
pr

ac
tic

al
 ta

sk
s 

an
d 

cl
as

s 
te

st
s)

, c
he

ck
in

g 
fo

r 
co

rr
ec

tn
es

s,
 a

nd
 p

ro
vi

di
ng

 c
on

st
ru

ct
iv

e 
fe

ed
ba

ck
 s

ho
ul

d 
be

 d
on

e 
re

gu
la

rly
.

A
llo

w
 fo

r a
 m

ax
im

um
 o

f 6
 h

ou
rs

 to
 b

e 
us

ed
 fo

r a
ss

es
sm

en
t t

hr
ou

gh
ou

t t
he

 te
rm

.

Fo
r m

or
e 

de
ta

ile
d 

gu
id

el
in

es
 o

n 
as

se
ss

m
en

t, 
re

fe
r t

o 
Se

ct
io

n 
4.

C
he

ck
 th

e 
le

ar
ne

r’s
 k

no
w

le
dg

e 
an

d 
th

at
 th

ey
 c

an
:

•	
ex

pl
ai

n 
ph

ot
os

yn
th

es
is

 a
nd

 re
sp

ira
tio

n

•	
ex

pl
ai

n 
ho

w
 to

 te
st

 fo
r s

ta
rc

h 
in

 le
av

es

•	
ex

pl
ai

n 
im

po
rta

nt
 c

on
ce

pt
s 

re
la

te
d 

to
 e

co
lo

gy
, s

uc
h 

as
 e

co
sy

st
em

s,
 h

ab
ita

ts
, 

co
m

m
un

iti
es

, p
op

ul
at

io
ns

, s
pe

ci
es

, a
da

pt
at

io
ns

, e
xt

in
ct

io
ns

 

•	
di

st
in

gu
is

h 
be

tw
ee

n 
bi

ot
ic

 a
nd

 a
bi

ot
ic

 fa
ct

or
s 

of
 a

n 
ec

os
ys

te
m

•	
ev

al
ua

te
 d

is
ru

pt
io

ns
 to

 a
n 

ec
os

ys
te

m
; g

iv
in

g 
ca

us
es

, e
ffe

ct
s 

an
d 

so
lu

tio
ns
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C
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2 
w

ee
ks

A
to

m
s

A
to

m
s 

– 
bu

ild
in

g 
bl

oc
ks

 o
f m

at
te

r

•	
al

l m
at

te
r i

s 
m

ad
e 

up
 o

f t
in

y 
pa

rti
cl

es
 c

al
le

d 
at

om
s 

•	
an

 e
le

m
en

t i
s 

m
ad

e 
up

 o
f a

to
m

s 
of

 th
e 

sa
m

e 
ki

nd
. F

or
 

ex
am

pl
e 

al
l t

he
 a

to
m

s 
of

 a
n 

el
em

en
t, 

su
ch

 a
s 

co
pp

er
, a

re
 

id
en

tic
al

•	
an

 e
le

m
en

t i
s 

a 
su

bs
ta

nc
e 

th
at

 c
an

no
t b

e 
br

ok
en

 d
ow

n 
in

to
 

tw
o 

or
 m

or
e 

su
bs

ta
nc

es
 b

y 
ch

em
ic

al
 m

ea
ns

 (A
n 

el
em

en
t 

ca
nn

ot
 b

e 
ch

an
ge

d 
in

to
 a

no
th

er
 e

le
m

en
t b

y 
m

ea
ns

 o
f a

 
ch

em
ic

al
 re

ac
tio

n)
 

•	
at

om
s 

of
 o

ne
 e

le
m

en
t d

iff
er

 fr
om

 th
e 

at
om

s 
of

 a
ll 

ot
he

r 
el

em
en

ts

•	
al

l k
no

w
n 

el
em

en
ts

 a
re

 li
st

ed
 o

n 
th

e 
P

er
io

di
c 

Ta
bl

e 
of

 th
e 

E
le

m
en

ts

•	
Te

xt
bo

ok
s 

an
d 

re
fe

re
nc

e 
m

at
er

ia
ls

•	
Vi
de
o 
cl
ip
s 
fro
m
 

th
e 

in
te

rn
et

 
sh

ow
in

g 
an

im
at

io
ns

 
of

 a
to

m
s 

an
d 

m
ol

ec
ul

es

Su
b 

at
om

ic
 p

ar
tic

le
s

•	
at

om
s 

ar
e 

m
ad

e 
up

 o
f s

m
al

le
r s

ub
-a

to
m

ic
 p

ar
tic

le
s 

(p
ro

to
ns

, 
ne

ut
ro

ns
 a

nd
 e

le
ct

ro
ns

)

•	
th

e 
ce

nt
ra

l r
eg

io
n 

of
 th

e 
at

om
 is

 c
al

le
d 

th
e 

nu
cl

eu
s 

 

•	
th

e 
nu

cl
eu

s 
is

 m
ad

e 
up

 o
f p

os
iti

ve
ly

 c
ha

rg
ed

 p
ar

tic
le

s 
ca

lle
d 

pr
ot

on
s 

an
d 

ne
ut

ra
l p

ar
tic

le
s 

ca
lle

d 
ne

ut
ro

ns

•	
ne

ga
tiv

el
y 

ch
ar

ge
d 

pa
rti

cl
es

 c
al

le
d 

el
ec

tro
ns

 m
ov

e 
ar

ou
nd

 th
e 

nu
cl

eu
s

•	
at

om
s 

ar
e 

ne
ut

ra
l b

ec
au

se
 th

e 
nu

m
be

r o
f n

eg
at

iv
el

y 
ch

ar
ge

d 
pa

rti
cl

es
 (e

le
ct

ro
ns

) i
s 

eq
ua

l t
o 

th
e 

nu
m

be
r o

f p
os

iti
ve

ly
 

ch
ar

ge
d 

pa
rti

cl
es

 (p
ro

to
ns

)

•	
m

ak
in

g 
a 

2-
di

m
en

si
on

al
 m

od
el

 o
r d

ra
w

in
g 

of
 a

n 
at

om
 

(c
ho

os
e 

an
 e

le
m

en
t f

ro
m

 th
e 

fir
st

 2
0 

el
em

en
ts

 fr
om

 
th

e 
P

er
io

di
c 

Ta
bl

e)
 [U

se
 b

ea
ds

 o
r d

rie
d 

le
nt

ils
 o

r d
rie

d 
pe

as
 p

as
te

d 
w

ith
 g

lu
e 

on
to

 a
 p

ap
er

 p
la

te
, t

o 
m

ak
e 

a 
ba

si
c 

m
od

el
 o

f a
n 

at
om

 o
f a

 s
el

ec
te

d 
el

em
en

t. 
S

ho
w

 
pr

ot
on

s 
an

d 
ne

ut
ro

ns
 m

ak
in

g 
up

 th
e 

nu
cl

eu
s,

 a
nd

 
el

ec
tro

ns
 in

 th
e 

sp
ac

e 
ar

ou
nd

 th
e 

nu
cl

eu
s]

•	
B

ea
ds

/ d
rie

d 
le

nt
ils

 
or
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rie

d 
pe

as

•	
P

ap
er

 p
la

te
s 

•	
G

lu
e
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A
to

m
s 

[c
on

tin
ue

d…
]

Pu
re

 s
ub

st
an

ce
s

•	
el

em
en

ts
 a

nd
 c

om
po

un
ds

 a
re

 p
ur

e 
su

bs
ta

nc
es

El
em

en
ts

•	
an

 e
le

m
en

t i
s 

a 
m

at
er

ia
l t

ha
t c

on
si

st
s 

of
 a

to
m

s 
of

 o
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ss

 d
en

se
 th

an
 s

ol
id

s 
[w

at
er

 is
 a

n 
ex

ce
pt

io
n 

as
 ic

e 
is

 le
ss

 
de

ns
e 

th
an

 w
at

er
 a

nd
 th

er
ef

or
e 

it 
flo

at
s]

•	
fin

di
ng

 o
bj

ec
ts

 w
ith

 s
am

e 
vo

lu
m

e 
bu

t w
ith

 d
iff

er
en

t 
m

as
s 

an
d 

co
m

pa
re

 th
em

 (b
y 

ha
nd

) i
n 

te
rm

s 
of

 th
ei

r 
de

ns
ity

, s
uc

h 
as

 s
po

ng
e,

 p
ol

ys
ty

re
ne

, w
oo

de
n 

an
d 

m
et

al
 b

lo
ck

s 
of

 th
e 

sa
m

e 
si

ze

•	
S

po
ng

e,
 

•	
P

ol
ys

ty
re

ne

•	
W

oo
de

n 
an

d 
m

et
al

 
bl

oc
ks

 o
f t

he
 s

am
e 

si
ze
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Pa
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le

 
m

od
el

 o
f 

m
at

te
r
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tin
ue

d…
]

D
en

si
ty

 o
f d

iff
er

en
t m

at
er

ia
ls

•	
so

m
e 

m
at

er
ia

ls
 h

av
e 

lo
w

 d
en

si
ty

 a
nd

 s
om

e 
ha

ve
 h

ig
h 

de
ns

ity
. 

Fo
r e

xa
m

pl
e 

a 
lo

af
 o

f b
re

ad
 h

as
 a

 lo
w

er
 d

en
si

ty
 th

an
 a

 c
la

y 
br

ic
k 

of
 th

e 
sa

m
e 

si
ze

•	
th

e 
in

di
vi

du
al

 p
ar

tic
le

s 
m

ak
in

g 
up

 o
ne

 m
at

er
ia

l m
ay

 h
av

e 
di

ffe
re

nt
 m

as
se

s 
co

m
pa

re
d 

to
 th

e 
in

di
vi

du
al

 p
ar

tic
le

s 
m

ak
in

g 
up

 a
no

th
er

 m
at

er
ia

l. 
In

 a
dd

iti
on

, t
he

re
 a

re
 s

pa
ce

s 
be

tw
ee

n 
th

e 
pa

rti
cl

es

•	
th

e 
de

ns
ity

 o
f a

 m
at

er
ia

l w
ill

 d
ep

en
d 

on
 th

e 
ki

nd
 o

f p
ar

tic
le

s 
it 

is
 m

ad
e 

up
 o

f a
nd

 th
e 

si
ze

 o
f t

he
 s

pa
ce

s 
be

tw
ee

n 
th

em

•	
 c

om
pa

rin
g 

th
e 

de
ns

iti
es

 o
f d

iff
er

en
t m

at
er

ia
ls

 (b
y 

ha
nd

) u
si

ng
 id

en
tic

al
 p

ap
er

/p
la

st
ic

 c
up

s 
fu

ll 
of

 a
ir,

 
w

at
er

, s
an

d,
 fl

ou
r  

 [N
ot

e:
 e

ac
h 

cu
p 

of
 m

at
er

ia
l w

ill
 

ha
ve

 a
 d

iff
er

en
t m

as
s 

to
 th

e 
ot

he
rs

, a
lth

ou
gh

 a
ll 

ar
e 

th
e 

sa
m

e 
vo

lu
m

e.
 T

hi
s 

te
lls

 u
s 

th
at

 th
e 

m
at

er
ia

ls
 in

 th
e 

cu
p 

ar
e 

of
 d

iff
er

en
t d

en
si

tie
s]

•	
P

ap
er

 / 
pl

as
tic

 
cu

ps
 (o

f i
de

nt
ic

al
 

si
ze

)

•	
W

at
er

, s
an

d,
 fl

ou
r

•	
a 

m
at

er
ia

l w
hi

ch
 h

as
 lo

w
er

 d
en

si
ty

 w
ill

 fl
oa

t o
n 

a 
liq

ui
d 

w
hi

ch
 

ha
s 

hi
gh

er
 d

en
si

ty
, f

or
 e

xa
m

pl
e 

oi
l (

lo
w

er
 d

en
si

ty
) w

ill
 fl

oa
t o

n 
w

at
er

 (h
ig

he
r d

en
si

ty
)

•	
m

ix
in

g 
oi

l a
nd

 w
at

er
 to

 s
ho

w
 th

at
 o

il 
is

 le
ss

 d
en

se
 

th
an

 w
at

er
 a

nd
 th

er
ef

or
e 

oi
l f

lo
at

s 
on

 th
e 

w
at

er

•	
re

ad
in

g 
ab

ou
t p

ol
lu

tio
n 

of
 w

at
er

 b
y 

oi
l [

N
ot

e:
 o

il 
sp

re
ad

s 
ou

t o
n 

to
p 

of
 th

e 
w

at
er

 a
nd

 th
er

ef
or

e 
ca

n 
po

llu
te

 a
 la

rg
e 

bo
dy

 o
f w

at
er

 o
n 

th
e 

su
rfa

ce
]

•	
B

ea
ke

rs
 

•	
O

il 
an

d 
w

at
er

Ex
pa

ns
io

n 
an

d 
co

nt
ra

ct
io

n 
of

 m
at

er
ia

ls

•	
so

lid
s,

 li
qu

id
s 

an
d 

ga
se

s 
te

nd
 to

 e
xp

an
d 

w
he

n 
he

at
ed

 a
nd

 
co

nt
ra

ct
 w

he
n 

co
ol

ed

•	
pa

rti
cl

es
 o

f l
iq

ui
ds

 a
nd

 g
as

es
 a

re
 in

 a
 s

ta
te

 o
f c

on
st

an
t m

ot
io

n

•	
as

 a
 m

at
er

ia
l i

s 
he

at
ed

, t
he

 m
ov

em
en

t o
f t

he
 p

ar
tic

le
s 

in
cr

ea
se

s 
an

d 
th

ey
 m

ov
e 

fu
rth

er
 a

pa
rt,

 th
er

ef
or

e 
th

e 
m

at
er

ia
l 

ex
pa

nd
s

•	
as

 a
 m

at
er

ia
l i

s 
co

ol
ed

, t
he

 m
ov

em
en

t o
f t

he
 p

ar
tic

le
s 

de
cr

ea
se

s 
an

d 
th

ey
 m

ov
e 

cl
os

er
 to

ge
th

er
, t

he
re

fo
re

 th
e 

m
at

er
ia

l c
on

tra
ct

s

•	
w

he
n 

a 
m

at
er

ia
l e

xp
an

ds
 o

r c
on

tra
ct

s,
 th

e 
si

ze
 a

nd
 n

um
be

r 
of

 p
ar

tic
le

s 
do

es
 n

ot
 c

ha
ng

e.
 In

st
ea

d,
 it

 is
 o

nl
y 

th
e 

sp
ac

es
 

be
tw

ee
n 

th
e 

pa
rti

cl
es

 th
at

 g
et

 b
ig

ge
r o

r s
m

al
le

r

--
du

rin
g 

ex
pa

ns
io

n,
 th

e 
sp

ac
es

 b
et

w
ee

n 
th

e 
pa

rti
cl

es
 g

et
 

bi
gg

er
 

--
du

rin
g 

co
nt

ra
ct

io
n,

 th
e 

sp
ac

es
 b

et
w

ee
n 

th
e 

pa
rti

cl
es

 g
et

 
sm

al
le

r

•	
dr

aw
in

g 
an

d 
ex

pl
ai

ni
ng

 h
ow

 e
xp

an
si

on
 a

nd
 

co
nt

ra
ct

io
n 

ta
ke

s 
pl

ac
e 

in
 te

rm
s 

of
 th

e 
pa

rti
cl

e 
m

od
el

 
of

 m
at

te
r [

us
e 

a 
m

et
al

 b
al

l a
nd

 ri
ng

 a
pp

ar
at

us
 fo

r 
de

m
on

st
ra

tio
n]

•	
B

al
l a

nd
 ri

ng
 

ap
pa

ra
tu

s
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C
ES

Pa
rt

ic
le

 
m

od
el

 o
f 

m
at

te
r

[c
on

tin
ue

d…
]

Pr
es

su
re

 

•	
a 

ga
s 

ex
er

ts
 a

 p
re

ss
ur

e 
be

ca
us

e 
of

 th
e 

co
lli

si
on

s 
of

 th
e 

pa
rti

cl
es

 w
ith

 e
ac

h 
ot

he
r a

nd
 a

ga
in

st
 th

e 
si

de
s 

of
 th

e 
co

nt
ai

ne
r

•	
pu

m
pi

ng
 m

or
e 

ga
s 

in
to

 a
 c

on
ta

in
er

 in
cr

ea
se

s 
th

e 
nu

m
be

r o
f 

ga
s 

pa
rti

cl
es

 in
 th

e 
co

nt
ai

ne
r. 

Th
is

 in
cr

ea
se

s 
th

e 
nu

m
be

r o
f 

co
lli

si
on

s 
an

d 
th

er
ef

or
e 

in
cr

ea
se

s 
th

e 
pr

es
su

re

[N
ot

e:
 h

ea
tin

g 
al

so
 in

cr
ea

se
s 

th
e 

pr
es

su
re

 b
y 

gi
vi

ng
 th

e 
pa

rti
cl

es
 m

or
e 

en
er

gy
, m

ak
in

g 
th

em
 m

ov
e 

fa
st

er
, a

nd
 c

ol
lid

e 
w

ith
 g

re
at

er
 fo

rc
e.

 W
e 

do
 n

ot
 h

av
e 

to
 d

ea
l w

ith
 th

is
 a

sp
ec

t o
f 

pr
es

su
re

 in
 th

is
 g

ra
de

]

•	
de

m
on

st
ra

tin
g 

w
ha

t h
ap

pe
ns

 a
s 

w
e 

bl
ow

 u
p 

a 
ba

llo
on

 o
r p

um
p 

up
 a

 s
oc

ce
r b

al
l o

r b
ic

yc
le

 ty
re

 u
si

ng
 

a 
ha

nd
 p

um
p 

[A
s 

m
or

e 
ai

r i
s 

bl
ow

n 
or

 p
um

pe
d 

in
, 

bl
ow

in
g 

an
d 

pu
m

pi
ng

 b
ec

om
es

 m
or

e 
di

ffi
cu

lt]
. D

ra
w

 
an

d 
w

rit
e 

to
 e

xp
la

in
 w

hy
 it

 b
ec

om
es

 m
or

e 
di

ffi
cu

lt

•	
B

al
lo

on
s 

•	
S

oc
ce

r b
al

l

•	
B

ic
yc

le
 ty

re

•	
H

an
d 

pu
m

p

1 
w

ee
k

C
he

m
ic

al
 

re
ac

tio
ns

R
ea

ct
an

ts
 a

nd
 p

ro
du

ct
s

•	
su

bs
ta

nc
es

 c
an

 re
ac

t w
ith

 e
ac

h 
ot

he
r t

o 
fo

rm
 p

ro
du

ct
s 

w
ith

 
di

ffe
re

nt
 c

he
m

ic
al

 p
ro

pe
rti

es

•	
in

 a
 c

he
m

ic
al

 re
ac

tio
n,

 th
e 

su
bs

ta
nc

es
 th

at
 re

ac
t w

ith
 o

ne
 

an
ot

he
r a

re
 c

al
le

d 
th

e 
re

ac
ta

nt
s 

•	
in

 a
 c

he
m

ic
al

 re
ac

tio
n,

 th
e 

su
bs

ta
nc

es
 th

at
 a

re
 p

ro
du

ce
d 

ar
e 

ca
lle

d 
th

e 
pr

od
uc

ts
 o

f t
he

 re
ac

tio
n

•	
in

 re
ac

tio
ns

, r
e-

ar
ra

ng
em

en
t o

f t
he

 a
to

m
s 

ta
ke

s 
pl

ac
e,

 to
 fo

rm
 

di
ffe

re
nt

 p
ro

du
ct

s

•	
in

ve
st

ig
at

in
g 

th
e 

ch
em

ic
al

 re
ac

tio
n 

th
at

 ta
ke

s 
pl

ac
e 

w
he

n 
a 

w
ho

le
 e

gg
 is

 p
la

ce
d 

in
 w

hi
te

 v
in

eg
ar

 
[th

e 
re

ac
ta

nt
s,

 v
in

eg
ar

 a
nd

 th
e 

eg
g 

sh
el

l (
ca

lc
iu

m
 

ca
rb

on
at

e)
 re

ac
t t

og
et

he
r t

o 
pr

od
uc

e 
th

e 
pr

od
uc

ts
, 

ca
rb

on
 d

io
xi

de
 g

as
 a

nd
 a

 s
ol

ut
io

n 
(c

al
ci

um
 a

ce
ta

te
)].

 
M

ak
e 

dr
aw

in
gs

 to
 s

ho
w

 w
ha

t w
as

 o
bs

er
ve

d.
 S

ho
w

 
re

ac
ta

nt
s 

(b
ef

or
e)

 a
nd

 p
ro

du
ct

s 
(a

fte
r)

 th
e 

re
ac

tio
n 

ha
s 

ta
ke

n 
pl

ac
e

•	
in

ve
st

ig
at

in
g 

w
ha

t h
ap

pe
ns

 w
he

n 
yo

u 
bl

ow
 w

ith
 a

 
dr

in
ki

ng
 s

tra
w

 th
ro

ug
h 

cl
ea

r l
im

ew
at

er
 in

 a
 b

ea
ke

r/
fla

sk
 [t

he
 re

ac
ta

nt
s,

 c
ar

bo
n 

di
ox

id
e 

an
d 

ca
lc

iu
m

 
hy

dr
ox

id
e 

re
ac

t t
og

et
he

r t
o 

fo
rm

 th
e 

pr
od

uc
ts

, a
 w

hi
te

 
su

sp
en

si
on

 o
f c

al
ci

um
 c

ar
bo

na
te

 a
nd

 w
at

er
]. 

M
ak

e 
dr

aw
in

gs
 to

 s
ho

w
 w

ha
t w

as
 o

bs
er

ve
d.

 S
ho

w
 re

ac
ta

nt
s 

(b
ef

or
e)

 a
nd

 p
ro

du
ct

s 
(a

fte
r)

 th
e 

re
ac

tio
n 

ha
s 

ta
ke

n 
pl

ac
e 

[T
hi

s 
lin

ks
 to

 L
ife

 &
 L

iv
in

g 
G

ra
de

 9
, R

es
pi

ra
to

ry
 

S
ys

te
m

 –
 li

m
e 

w
at

er
 te

st
 fo

r c
ar

bo
n 

di
ox

id
e]

•	
di

sc
us

si
ng

 / 
re

ad
in

g 
ab

ou
t c

ar
ee

rs
 in

 in
or

ga
ni

c 
an

d 
or

ga
ni

c 
ch

em
is

try
, m

in
in

g,
 e

ng
in

ee
rin

g,
 m

at
er

ia
ls

 
de

ve
lo

pm
en

t a
nd

 in
 th

e 
bi

o-
fu

el
s 

in
du

st
ry

  [
no

t f
or

 
as

se
ss

m
en

t p
ur

po
se

s]
 

•	
W

hi
te

 v
in

eg
ar

•	
E

gg

•	
B

ea
ke

r

•	
du

rin
g 

a 
ch

em
ic

al
 re

ac
tio

n,
 c

he
m

ic
al

 b
on

ds
 (a

 b
on

d 
is

 a
 fo

rc
e 

th
at

 h
ol

ds
 a

to
m

s 
to

ge
th

er
) o

f t
he

 re
ac

ta
nt

s 
br

ea
k 

an
d 

ne
w

 
bo

nd
s 

fo
rm

 to
 p

ro
du

ce
 th

e 
pr

od
uc

ts

•	
in

di
ge

no
us

 k
no

w
le

dg
e 

in
cl

ud
es

 s
om

e 
ex

am
pl

es
 o

f u
se

fu
l 

ch
em

ic
al

 re
ac

tio
ns

 s
uc

h 
as

 fe
rm

en
ta

tio
n 

in
 b

re
w

in
g 

[w
hi

ch
 

pr
od

uc
es

 c
ar

bo
n 

di
ox

id
e 

an
d 

et
ha

no
l (

al
co

ho
l)]

[T
he

 c
on

ce
pt

 o
f c

he
m

ic
al

 re
ac

tio
ns

 is
 d

ev
el

op
ed

 in
 G

ra
de

 9
]

•	
D

rin
ki

ng
 s

tra
w

 

•	
C

le
ar

 li
m

ew
at

er

•	
B

ea
ke

rs
 / 

fla
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s
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C
ES

A
ss

es
sm

en
t  

gu
id

el
in

es
Th

is
 c

on
te

nt
 a

nd
 th

e 
as

so
ci

at
ed

 c
on

ce
pt

s 
m

us
t b

e 
in

te
gr

at
ed

 w
ith

 th
e 

ai
m

s 
an

d 
sk

ill
s 

fo
r N

at
ur

al
 S

ci
en

ce
s 

(r
ef

er
 to

 S
ec

tio
n 

2)
.

•	
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
, w

rit
e,

 d
ra

w
 a

nd
 d

o 
pr

ac
tic

al
 ta

sk
s 

re
gu

la
rly

•	
E
vi
de
nc
e 
of
 le
ar
ne
r’s
 w
or
k,
 in
cl
ud
in
g 
as
se
ss
m
en
ts
, s
ho
ul
d 
be
 k
ep
t i
n 
th
e 

le
ar
ne
r’s
 n
ot
eb
oo
k

S
ch

oo
l b

as
ed

 a
ss

es
sm

en
t (

in
cl

ud
in

g 
pr

ac
tic

al
 ta

sk
s 

an
d 

cl
as

s 
te

st
s)

, c
he

ck
in

g 
fo

r 
co

rr
ec

tn
es

s,
 a

nd
 p

ro
vi

di
ng

 c
on

st
ru

ct
iv

e 
fe

ed
ba

ck
 s

ho
ul

d 
be

 d
on

e 
re

gu
la

rly
.

As
 th

is
 is

 a
n 

ex
am

 te
rm

, t
he

 fi
na

l t
w

o 
w

ee
ks

 m
ay

 b
e 

re
qu

ire
d 

fo
r r

ev
is

io
n.

 

Fo
r m

or
e 

de
ta

ile
d 

gu
id

el
in

es
 o

n 
as

se
ss

m
en

t, 
re

fe
r t

o 
Se

ct
io

n 
4

C
he

ck
 th

e 
le

ar
ne

r’s
 k

no
w

le
dg

e 
an

d 
th

at
 th

ey
 c

an
:

•	
de

sc
rib

e 
th

e 
ba

si
c 

st
ru

ct
ur

e 
of

 a
n 

at
om

•	
gi

ve
 e

xa
m

pl
es

 o
f m

ol
ec

ul
es

 o
f e

le
m
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 o
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at
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f t

he
 o

bs
er

va
bl

e 
U

ni
ve

rs
e 

is
 e

st
im

at
ed

 to
 b

e 
ab

ou
t 

28
 b

ill
io

n 
lig

ht
 y

ea
rs

•	
ga

la
xi

es
 h

av
e 

va
rio

us
 s

ha
pe

s 
an

d 
si

ze
s

•	
de

m
on

st
ra

tin
g 

th
e 

sh
ap

e 
of

 th
e 

M
ilk

y 
W

ay
 G

al
ax

y 
w

ith
 a

 s
pi

ra
l s

ha
pe

•	
dr

aw
in

g 
sp

ira
l a

rm
s 

to
 re

pr
es

en
t t

he
 M

ilk
y 

W
ay

 
G

al
ax

y 
an

d 
pl

ac
in

g 
ou

r S
ol

ar
 S

ys
te

m
 in

 th
e 

ou
te

r 
ed

ge
s 

of
 th

e 
sp

ira
l t

o 
sh

ow
 o

ur
 it

s 
lo

ca
tio

n 
in

 th
e 

ga
la

xy

•	
Vi
de
o 
cl
ip
s 
fro
m
 

th
e 

in
te

rn
et

 
sh

ow
in

g:
--

Im
ag

es
 o

f t
he

 
M

ilk
y 

W
ay

 G
al

ax
y

--
Im

ag
es

 o
f o

th
er

 
ga

la
xie

s
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C
ES

2 
w

ee
ks

Lo
ok

in
g 

in
to

 
sp

ac
e

Ea
rly

 v
ie

w
in

g 
of

 s
pa

ce

•	
pe

op
le

 c
an

 s
ee

 p
la

ne
ts

 a
nd

 s
ta

rs
 in

 th
e 

ni
gh

t s
ky

•	
st

ar
s 

ca
n 

be
 a

rr
an

ge
d 

in
to

 v
is

ib
le

 c
on

st
el

la
tio

ns

•	
di

ffe
re

nt
 c

ul
tu

re
s 

ha
ve

 id
en

tif
ie

d 
an

d 
na

m
ed

 c
er

ta
in

 
co

ns
te

lla
tio

ns

•	
so

m
e 

co
ns

te
lla

tio
ns

 h
av

e 
st

or
ie

s 
lin

ke
d 

to
 th

em

Te
le

sc
op

es

•	
pe

op
le

 c
an

 s
ee

 m
or

e 
de

ta
ils

 in
 th

e 
sk

y 
w

he
n 

th
ey

 u
se

 a
 

te
le

sc
op

e

•	
a 

te
le

sc
op

e 
fo

rm
s 

an
 im

ag
e 

of
 th

e 
ob

je
ct

 a
nd

 m
ag

ni
fie

s 
it 

(m
ak

es
 it

 lo
ok

 b
ig

ge
r)

•	
th

er
e 

ar
e 

di
ffe

re
nt

 ty
pe

s 
of

 te
le

sc
op

es
 in

cl
ud

in
g:

--
op

tic
al

 t
el

es
co

pe
s 

re
ce

iv
e 

lig
ht

 a
nd

 f
oc

us
 i

t 
by

 r
ef

ra
ct

io
n 

(u
si

ng
 l

en
se

s)
 o

r 
re

fle
ct

io
n 

(u
si

ng
 m

irr
or

s)
 s

uc
h 

as
 S

A
LT

 
(S

ou
th

er
n 

A
fri

ca
 L

ar
ge

 T
el

es
co

pe
), 

an
d 

th
e 

H
ub

bl
e 

S
pa

ce
  

te
le

sc
op

e

--
ra

di
o 

te
le

sc
op

es
 r

ec
ei

ve
 r

ad
io

 w
av

es
 a

nd
 f

oc
us

 t
he

m
 b

y 
re

fle
ct

io
n 

(ty
pi

ca
lly

 u
si

ng
 a

 m
et

al
 re

ce
iv

in
g 

di
sh

) s
uc

h 
as

 th
e 

S
K

A 
(S

qu
ar

e 
K

ilo
m

et
re

 A
rr

ay
) 

•	
go

od
 c

on
di

tio
ns

 fo
r l

oo
ki

ng
 in

to
 s

pa
ce

 in
cl

ud
e 

cl
ou

dl
es

s 
sk

ie
s 

w
ith

 li
m

ite
d 

lig
ht

 a
nd

 a
ir 

po
llu

tio
n

•	
S

ou
th

 A
fri

ca
 h

as
 m

an
y 

lo
ca

tio
ns

 th
at

 m
ee

t t
he

se
 re

qu
ire

m
en

ts

•	
us

in
g 

st
ar

 m
ap

s 
of

 th
e 

S
ou

th
er

n 
S

ky
 to

 id
en

tif
y 

a 
fe

w
 e

as
ily

 re
co

gn
is

ab
le

 c
on

st
el

la
tio

ns
 s

uc
h 

as
 th

e 
S

ou
th

er
n 

C
ro

ss
, O

rio
n 

an
d 

al
so

 th
e 

pl
an

et
s

OR


•	
ob

se
rv

in
g,

 re
co

rd
in

g 
an

d 
co

m
pa

rin
g 

th
e 

ap
pe

ar
an

ce
 o

f t
he

 S
ou

th
er

n 
C

ro
ss

 c
on

st
el

la
tio

n 
by

 
vi

ew
in

g 
it 

at
 le

as
t t

hr
ee

 ti
m

es
 d

ur
in

g 
th

e 
m

on
th

s 
of

 
S

ep
te

m
be

r a
nd

 O
ct

ob
er

 •	
dr

aw
in

g 
w

ith
 la

be
ls

 to
 e

xp
la

in
 h

ow
 a

 te
le

sc
op

e 
w

or
ks

 
[c

ho
os

e 
an

y 
ty

pe
 o

f t
el

es
co

pe
]

•	
pr

es
en

tin
g 

an
 in

fo
rm

at
io

n 
po

st
er

 o
n 

a 
te

le
sc

op
e,

 
ex

pl
ai

ni
ng

 h
ow

 it
 is

 u
se

d 
an

d 
no

tin
g 

th
e 

m
os

t 
im

po
rta

nt
 in

fo
rm

at
io

n 
it 

ha
s 

ca
pt

ur
ed

 

•	
di

sc
us

si
ng

 th
e 

m
an

y 
op

po
rtu

ni
tie

s 
in

 S
ou

th
 A

fri
ca

 fo
r 

ca
re

er
s 

in
 a

st
ro

no
m

y

[n
ot

 fo
r a

ss
es

sm
en

t p
ur

po
se

s]

•	
Vi
de
o 
cl
ip
s 
an
d 

im
ag

es
 fr

om
 th

e 
in

te
rn

et
 s

uc
h 

as
: 

--
C

on
st

el
la

tio
ns

--
S

A
LT

 te
le

sc
op

e

--
H

ub
bl

e 
te

le
sc

op
e

--
S

K
A 

te
le

sc
op

e

•	
S

ta
r m

ap
s 

fro
m

 
th

e 
in

te
rn

et

A
ss

es
sm

en
t  

gu
id

el
in

es
Th

is
 c

on
te

nt
 a

nd
 th

e 
as

so
ci

at
ed

 c
on

ce
pt

s 
m

us
t b

e 
in

te
gr

at
ed

 w
ith

 th
e 

ai
m

s 
an

d 
sk

ill
s 

fo
r N

at
ur

al
 S

ci
en

ce
s 

(r
ef

er
 to

 S
ec

tio
n 

2)
.

•	
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
, w

rit
e,

 d
ra

w
 a

nd
 d

o 
pr

ac
tic

al
 ta

sk
s 

re
gu

la
rly

•	
E
vi
de
nc
e 
of
 le
ar
ne
r’s
 w
or
k,
 in
cl
ud
in
g 
as
se
ss
m
en
ts
, s
ho
ul
d 
be
 k
ep
t i
n 
th
e 

le
ar
ne
r’s
 n
ot
eb
oo
k

S
ch

oo
l-b

as
ed

 a
ss

es
sm

en
t (

in
cl

ud
in

g 
pr

ac
tic

al
 ta

sk
s 

an
d 

cl
as

s 
te

st
s)

, c
he

ck
in

g 
fo

r 
co

rr
ec

tn
es

s,
 a

nd
 p

ro
vi

di
ng

 c
on

st
ru

ct
iv

e 
fe

ed
ba

ck
 s

ho
ul

d 
be

 d
on

e 
re

gu
la

rly
.

As
 th

is
 is

 a
n 

ex
am

 te
rm

, t
he

 fi
na

l t
w

o 
w

ee
ks

 m
ay

 b
e 

re
qu

ire
d 

fo
r r

ev
is

io
n.

 

Fo
r m

or
e 

de
ta

ile
d 

gu
id

el
in

es
 o

n 
as

se
ss

m
en

t, 
re

fe
r t

o 
Se

ct
io

n 
4.

C
he

ck
 th

e 
le

ar
ne

r’s
 k

no
w

le
dg

e 
an

d 
th

at
 th

ey
 c

an
:

•	
in

te
rp

re
t i

nf
or

m
at

io
n 

ab
ou

t t
he

 s
pe

ci
al

 fe
at

ur
es

 o
f t

he
 p

la
ne

ts
 a

nd
 o

bj
ec

ts
 in

 
ou

r S
ol

ar
 S

ys
te

m
 a

nd
 d

es
cr

ib
e 

th
em

•	
ex

pl
ai

n 
w

hy
 li

fe
 c

an
 e

xi
st

 o
n 

pl
an

et
 E

ar
th

 

•	
de

sc
rib

e 
th

e 
m

ai
n 

fe
at

ur
es

 o
f a

 s
ta

r, 
th

e 
M

ilk
y 

W
ay

 G
al

ax
y,

 a
nd

 b
ey

on
d 

th
e 

M
ilk

y 
W

ay
 G

al
ax

y

•	
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f l

ig
ht

 m
in

ut
es

, l
ig

ht
 h

ou
rs

 a
nd

 li
gh

t y
ea

rs
 

•	
id

en
tif

y 
an

d 
de

sc
rib

e 
th

e 
m

os
t i

m
po

rta
nt

 te
le

sc
op

es
 in

 S
ou

th
 A

fri
ca

 

•	
id

en
tif

y 
so

m
e 

of
 th

e 
co

ns
te

lla
tio

ns
 o

f t
he

 S
ou

th
er

n 
S

ky
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C
ES

2 
w

ee
ks

C
el

ls
 a

s 
th

e 
ba

si
c 

un
its

 
of

 li
fe

C
el

l s
tr

uc
tu

re

•	
th

e 
ce

ll 
is

 th
e 

ba
si

c 
st

ru
ct

ur
al

 a
nd

 fu
nc

tio
na

l u
ni

t o
f a

ll 
liv

in
g 

or
ga

ni
sm

s.
 C

el
ls

 c
an

 b
e 

se
en

 u
nd

er
 a

 m
ic

ro
sc

op
e 

(th
ey

 a
re

 
m

ic
ro

sc
op

ic
)

•	
pl

an
t a

nd
 a

ni
m

al
 c

el
ls

 h
av

e 
a 

ce
ll 

m
em

br
an

e,
 c

yt
op

la
sm

, 
nu

cl
eu

s,
 a

nd
 o

rg
an

el
le

s 
su

ch
 a

s 
m

ito
ch

on
dr

ia
, v

ac
uo

le
s 

an
d 

ch
lo

ro
pl

as
ts

--
th

e 
ce

ll 
m

em
br

an
e 

en
cl

os
es

 th
e 

co
nt

en
ts

 o
f t

he
 c

el
l. 

It 
al

lo
w

s 
sp

ec
ifi

c 
su

bs
ta

nc
es

 to
 p

as
s 

in
to

 a
nd

 o
ut

 o
f t

he
 c

el
l 

--
th

e 
cy

to
pl

as
m

 is
 th

e 
je

lly
-li

ke
 m

ed
iu

m
 in

 w
hi

ch
 m

an
y 

ch
em

ic
al

 
re

ac
tio

ns
 ta

ke
 p

la
ce

--
th

e 
nu

cl
eu

s 
co

nt
ai

ns
 D

N
A 

o	
th

e 
nu

cl
eu

s 
is

 e
nc

lo
se

d 
by

 a
 n

uc
le

ar
 m

em
br

an
e 

(in
 p

la
nt

s 
an

d 
an

im
al

s)

o	
D

N
A 

co
nt

ai
ns

 in
he

rit
ed

 c
ha

ra
ct

er
is

tic
s,

 s
uc

h 
as

 w
he

th
er

 
ey

es
 a

re
 b

lu
e 

or
 b

ro
w

n

o	
D

N
A 

is
 u

ni
qu

e 
to

 e
ac

h 
pe

rs
on

; t
hi

s 
va

ria
tio

n 
ac

co
un

ts
 fo

r 
di

ffe
re

nc
es

 w
ith

in
 s

pe
ci

es

--
M

ito
ch

on
dr

ia
 a

re
 re

sp
on

si
bl

e 
fo

r r
es

pi
ra

tio
n 

to
 re

le
as

e 
en

er
gy

 
fro

m
 fo

od

•	
m

ak
in

g 
a 

3-
di

m
en

si
on

al
 (3

D
) m

od
el

 o
f a

 c
el

l

•	
dr

aw
in

g,
 la

be
lli

ng
 a

nd
 d

es
cr

ib
in

g 
th

e 
st

ru
ct

ur
e 

of
 

pl
an

t a
nd

 a
ni

m
al

 c
el

ls

•	
Te

xt
bo

ok
s 

an
d 

ot
he

r r
ef

er
en

ce
 

m
at

er
ia

l

•	
3 

di
m

en
si

on
al

 (3
D

) 
m

od
el

 o
f a

 c
el

l, 
an

d/
or

 p
ic

tu
re

s

D
iff

er
en

ce
s 

be
tw

ee
n 

pl
an

t a
nd

 a
ni

m
al

 c
el

ls

•	
pl

an
t c

el
ls

 d
iff

er
 fr

om
 a

ni
m

al
 c

el
ls

--
pl

an
t 

an
d 

an
im

al
 c

el
ls

 a
re

 e
nc

lo
se

d 
by

 a
 c

el
l 

m
em

br
an

e,
 

an
d 

pl
an

t c
el

ls
 a

ls
o 

ha
ve

 ri
gi

d 
ce

llu
lo

se
 c

el
l w

al
ls

 to
 p

ro
vi

de
 

su
pp

or
t f

or
 th

e 
pl

an
t

--
pl

an
t c

el
ls

 a
ls

o 
co

nt
ai

n 
or

ga
ne

lle
s 

su
ch

 a
s 

la
rg

e 
va

cu
ol

es
 a

nd
 

ch
lo

ro
pl

as
ts

. C
hl

or
op

la
st

s 
co

nt
ai

n 
ch

lo
ro

ph
yl

l t
o 

ab
so

rb
 li

gh
t 

en
er

gy
 f

or
 p

ho
to

sy
nt

he
si

s 
(r

ef
er

 t
o 

G
ra

de
 8

 L
ife

 &
 L

iv
in

g)
. 

Va
cu
ol
es
 i
n 

pl
an
t 
ce
lls
 h

av
e 

se
ve
ra
l 
fu
nc
tio
ns
 i
nc
lu
di
ng
 

su
pp
or
t a
nd
 s
to
ra
ge
 (V

ac
uo
le
s 
in
 a
ni
m
al
 c
el
ls
 a
re
 s
m
al
l a
nd
 

te
m

po
ra

ry
 o

r a
bs

en
t)

•	
id

en
tif

yi
ng

 a
nd

 e
xp

la
in

in
g 

th
e 

m
ai

n 
di

ffe
re

nc
es

 
be

tw
ee

n 
pl

an
t a

nd
 a

ni
m

al
 c

el
ls
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C
ES

C
el

ls
 a

s 
th

e 
ba

si
c 

un
its

 
of

 li
fe

[c
on

tin
ue

d.
..]

C
el

ls
 in

 ti
ss

ue
s,

 o
rg

an
s 

an
d 

sy
st

em
s

•	
ce

lls
 c

om
e 

in
 m

an
y 

di
ffe

re
nt

 s
ha

pe
s 

an
d 

si
ze

s 
•	

ce
lls

 a
re

 a
da

pt
ed

 to
 p

er
fo

rm
 s

pe
ci

fic
 fu

nc
tio

ns
, s

uc
h 

as
 

m
us

cl
e 

ce
lls

 w
hi

ch
 a

re
 s

pe
ci

al
is

ed
 to

 c
on

tra
ct

 a
nd

 e
na

bl
e 

m
ov

em
en

t
•	

m
ic

ro
sc

op
ic

 o
rg

an
is

m
s 

su
ch

 a
s 

ba
ct

er
ia

, c
on

si
st

 o
f a

 s
in

gl
e 

ce
ll.

 M
ac

ro
sc

op
ic

 o
rg

an
is

m
s 

su
ch

 a
s 

hu
m

an
s,

 c
on

si
st

 o
f l

ar
ge

 
nu

m
be

rs
 o

f c
el

ls
•	

a 
gr

ou
p 

of
 c

el
ls

 p
er

fo
rm

in
g 

a 
sp

ec
ifi

c 
fu

nc
tio

n 
fo

rm
 a

 ti
ss

ue
, 

a 
gr

ou
p 

of
 ti

ss
ue

s 
m

ak
e 

up
 a

n 
or

ga
n,

 a
nd

 o
rg

an
s 

w
or

ki
ng

 
to

ge
th

er
 in

 g
ro

up
s 

fo
rm

 s
ys

te
m

s,
 s

ys
te

m
s 

m
ak

e 
up

 a
n 

or
ga

ni
sm

•	
st

em
 c

el
ls

 a
re

 c
el

ls
 th

at
 h

av
e 

th
e 

ab
ili

ty
 to

 d
iv

id
e 

an
d 

de
ve

lo
p 

in
to

 m
an

y 
di

ffe
re

nt
 c

el
l t

yp
es

 [N
o 

de
ta

il 
re

qu
ire

d]
 

•	
re

se
ar

ch
in

g 
an

d 
w

rit
in

g 
ab

ou
t t

he
 h

is
to

ry
 o

f t
he

 
di

sc
ov

er
y 

of
 th

e 
lig

ht
 a

nd
 e

le
ct

ro
n 

m
ic

ro
sc

op
es

•	
ta

bu
la

tin
g 

fu
nc

tio
ns

 o
f t

he
 d

iff
er

en
t p

ar
ts

 o
f a

 b
as

ic
 

lig
ht

 m
ic

ro
sc

op
e

•	
pr

ep
ar

in
g 

an
d 

ex
am

in
in

g 
sl

id
es

 o
f p

la
nt

 a
nd

 a
ni

m
al

 
ce

lls
 s

uc
h 

as
 o

ni
on

 c
el

ls
, c

he
ek

 c
el

ls
. D

ra
w

 a
nd

 la
be

l 
a 

fe
w

 c
el

ls
 fr

om
 e

ac
h 

ob
se

rv
at

io
n

AND



/OR



•	
ex

am
in

in
g 

m
ic

ro
gr

ap
hs

 o
f p

la
nt

 a
nd

 a
ni

m
al

 c
el

ls
. 

D
ra

w
 a

nd
 la

be
l c

el
ls

 fr
om

 a
t l

ea
st

 tw
o 

di
ffe

re
nt

 ti
ss

ue
 

ty
pe

s
•	

re
se

ar
ch

in
g,

 d
is

cu
ss

in
g 

an
d 

w
rit

in
g 

ab
ou

t s
te

m
 c

el
l 

re
se

ar
ch

 a
nd

 e
th

ic
al

 is
su

es
 in

vo
lv

ed

•	
m

ic
ro

gr
ap

hs
 o

f 
pl

an
t a

nd
 a

ni
m

al
 

ce
lls

2 
w

ee
ks

Sy
st

em
s 

in
 

th
e 

hu
m

an
 

bo
dy

[N
ot

e:
 T

he
 in

te
nt

io
n 

of
 th

is
 to

pi
c 

is
 to

 p
ro

vi
de

 le
ar

ne
rs

 w
ith

 a
n 

ov
er

vi
ew

 o
f t

he
 s

tru
ct

ur
e 

an
d 

fu
nc

tio
ns

 o
f o

rg
an

s 
an

d 
sy

st
em

s 
in

 
th

e 
hu

m
an

 b
od

y]
B

od
y 

sy
st

em
s

•	
th

e 
hu

m
an

 b
od

y 
co

ns
is

ts
 o

f s
ev

er
al

 in
te

gr
at

ed
 s

ys
te

m
s 

w
or

ki
ng

 to
ge

th
er

 in
cl

ud
in

g 
th

e 
fo

llo
w

in
g 

•	
di

ge
st

iv
e 

sy
st

em
: b

re
ak

s 
do

w
n 

fo
od

 in
to

 d
is

so
lv

ed
 n

ut
rie

nt
s 

th
at

 c
an

 b
e 

ab
so

rb
ed

 in
to

 th
e 

bl
oo

d 
st

re
am

 a
nd

 tr
an

sp
or

te
d 

to
 

ce
lls

 th
ro

ug
ho

ut
 th

e 
bo

dy
--

th
e 

m
ai

n 
pr

oc
es

se
s 

in
cl

ud
e 

in
ge

st
io

n,
 d

ig
es

tio
n 

ab
so

rp
tio

n 
an

d 
eg

es
tio

n
--

th
e 

m
ai

n 
co

m
po

ne
nt

s 
in

cl
ud

e 
th

e 
m

ou
th

, o
es

op
ha

gu
s,

 
st

om
ac

h,
 in

te
st

in
es

, l
iv

er
--

he
al

th
 is

su
es

 in
cl

ud
e 

ul
ce

rs
, a

no
re

xi
a 

ne
rv

os
a,

 d
ia

rr
ho

ea
, 

liv
er

 c
irr

ho
si

s 
•	

ci
rc

ul
at

or
y 

sy
st

em
: b

rin
gs

 n
ut

rie
nt

s 
an

d 
ox

yg
en

 to
 c

el
ls

 a
nd

 
re

m
ov

es
 w

as
te

 p
ro

du
ct

s
--

th
e 

m
ai

n 
pr

oc
es

se
s 

in
cl

ud
e 

ci
rc

ul
at

in
g 

bl
oo

d 
be

tw
ee

n 
he

ar
t 

an
d 

lu
ng

s,
 a

nd
 c

irc
ul

at
in

g 
bl

oo
d 

be
tw

ee
n 

th
e 

he
ar

t a
nd

 th
e 

re
st

 o
f t

he
 b

od
y

--
th

e 
m

ai
n 

co
m

po
ne

nt
s 

in
cl

ud
e 

th
e 

he
ar

t, 
bl

oo
d 

ve
ss

el
s 

(a
rte

rie
s,

 v
ei

ns
, c

ap
ill

ar
ie

s)
, b

lo
od

 
--

he
al

th
 is

su
es

 in
cl

ud
e 

hi
gh

 b
lo

od
 p

re
ss

ur
e,

 h
ea

rt 
at

ta
ck

s,
 

st
ro

ke
s

•	
dr

aw
in

g 
a 

la
rg

e 
ou

tli
ne

 o
f t

he
 h

um
an

 b
od

y.
 D

ra
w

 a
nd

 
la

be
l e

ac
h 

sy
st

em
 [a

s 
it 

is
 d

ea
lt 

w
ith

], 
on

to
 th

e 
ou

tli
ne

 
[p

ho
to

co
py

 o
ne

 o
ut

lin
e 

of
 th

e 
hu

m
an

 b
od

y 
fo

r e
ac

h 
le

ar
ne

r, 
as

 w
el

l a
s 

a 
se

t o
f s

ys
te

m
s 

an
d 

or
ga

ns
 w

hi
ch

 
th

ey
 c

an
 c

ut
 o

ut
 a

nd
 s

tic
k 

on
to

 th
e 

ou
tli

ne
]

•	
re

se
ar

ch
in

g 
an

d 
w

rit
in

g 
ab

ou
t t

he
 h

ea
lth

 is
su

es
 

re
la

te
d 

to
 e

ac
h 

sy
st

em

•	
M

od
el

s 
or

 c
ha

rts
 

of
 to

rs
o,

 h
ea

rt,
 

ki
dn

ey
, d

ig
es

tiv
e 

sy
st

em
, l

un
gs



NATURAL SCIENCES GRADES 7-9

58 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

Sy
st

em
s 

in
 

th
e 

hu
m

an
 

bo
dy

[c
on

tin
ue

d.
..]

B
od

y 
sy

st
em

s 
[c

on
tin

ue
d.

..]

•	
re

sp
ira

to
ry

 s
ys

te
m

: i
s 

re
sp

on
si

bl
e 

fo
r s

up
pl

yi
ng

 o
xy

ge
n 

to
 

th
e 

bo
dy

 a
nd

 fo
r r

em
ov

in
g 

ca
rb

on
 d

io
xi

de
 

--
th

e 
m

ai
n 

pr
oc

es
se

s 
in

cl
ud

e 
br

ea
th

in
g 

(in
ha

la
tio

n 
an

d 
ex

ha
la

tio
n)

, g
as

eo
us

 e
xc

ha
ng

e 
(d

iff
us

io
n)

 a
nd

 re
sp

ira
tio

n 

--
th

e 
m

ai
n 

co
m

po
ne

nt
s 

in
cl

ud
e 

th
e 

no
se

 a
nd

 m
ou

th
, t

ra
ch

ea
 

an
d 

ot
he

r a
ir 

pa
ss

ag
ew

ay
s,

 lu
ng

s,
 b

lo
od

 

--
he

al
th

 is
su

es
 in

cl
ud

e 
as

th
m

a,
 lu

ng
 c

an
ce

r, 
br

on
ch

iti
s,

 
as

be
st

os
is

•	
m

us
cu

lo
sk

el
et

al
 s

ys
te

m
: m

us
cl

es
 p

ro
du

ce
 b

od
y 

m
ov

em
en

t. 
Th

e 
sk

el
et

on
 p

ro
te

ct
s 

th
e 

bo
dy

,  
pr

ov
id

es
 s

up
po

rt 
an

d 
en

ab
le

s 
m

ov
em

en
t 

--
th

e 
m

ai
n 

pr
oc

es
se

s 
in

cl
ud

e 
co

nt
ra

ct
io

n 
an

d 
re

la
xa

tio
n 

of
 

m
us

cl
es

, l
oc

om
ot

io
n 

an
d 

m
ov

em
en

t

--
th

e 
m

ai
n 

co
m

po
ne

nt
s 

in
cl

ud
e 

th
e 

m
us

cl
es

, b
on

es
, c

ar
til

ag
e,

 
te

nd
on

s,
 li

ga
m

en
ts

--
he

al
th

 is
su

es
 in

cl
ud

e 
ric

ke
ts

, a
rth

rit
is

, o
st

eo
po

ro
si

s 

•	
ex

cr
et

or
y 

sy
st

em
: r

em
ov

es
 w

as
te

 fr
om

 th
e 

bl
oo

d 
an

d 
re
gu
la
te
s 
th
e 
bo
dy
’s
 fl
ui
ds
  

--
th

e 
m

ai
n 

pr
oc

es
se

s 
in

cl
ud

e 
fil

tra
tio

n,
 a

bs
or

pt
io

n,
 d

iff
us

io
n,

 
ex

cr
et

io
n

--
th

e 
m

ai
n 

co
m

po
ne

nt
s 

in
cl

ud
e 

th
e 

ki
dn

ey
s,

 b
la

dd
er

, u
re

te
rs

--
he

al
th

 is
su

es
 in

cl
ud

e 
ki

dn
ey

 fa
ilu

re
, b

la
dd

er
 in

fe
ct

io
n,

 k
id

ne
y 

st
on

es

•	
ne

rv
ou

s 
sy

st
em

: r
ec

ei
ve

s 
an

d 
he

lp
s 

th
e 

bo
dy

 re
sp

on
d 

to
 

st
im

ul
i

--
th

e 
m

ai
n 

pr
oc

es
se

s 
in

cl
ud

e 
he

ar
in

g,
 s

ee
in

g,
 fe

el
in

g,
 ta

st
in

g,
 

sm
el

lin
g,

 s
en

di
ng

 a
nd

 re
ce

iv
in

g 
im

pu
ls

es
, r

eg
ul

at
in

g 
te

m
pe

ra
tu

re

--
th

e 
m

ai
n 

co
m

po
ne

nt
s 

in
cl

ud
e 

th
e 

br
ai

n,
 s

pi
na

l c
or

d,
 n

er
ve

s,
 

ea
rs

, n
os

e,
 e

ye
s,

 s
ki

n,
 to

ng
ue

 

--
he

al
th

 is
su

es
 in

cl
ud

e 
de

af
ne

ss
, b

lin
dn

es
s,

 s
ho

rt 
si

gh
te

dn
es

s,
 e

ffe
ct

s 
of

 d
ru

gs
 a

nd
 a

lc
oh

ol
 o

n 
th

e 
br

ai
n



NATURAL SCIENCES GRADES 7-9

59CAPS

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

Sy
st

em
s 

in
 

th
e 

hu
m

an
 

bo
dy

[c
on

tin
ue

d…
]

B
od

y 
sy

st
em

s 
[c

on
tin

ue
d.

..]

•	
re

pr
od

uc
tiv

e 
sy

st
em

: p
ro

du
ce

s 
se

x 
ce

lls
 fo

r t
he

 p
ur

po
se

 o
f 

co
nt

in
ua

tio
n 

of
 th

e 
sp

ec
ie

s

--
th

e 
m

ai
n 

pr
oc

es
se

s 
in

cl
ud

e 
gr

ow
th

, c
el

l d
iv

is
io

n,
 m

at
ur

at
io

n,
 

co
pu

la
tio

n,
 e

ja
cu

la
tio

n,
 o

vu
la

tio
n,

 m
en

st
ru

at
io

n,
 fe

rti
lis

at
io

n,
 

im
pl

an
ta

tio
n 

--
th

e 
m

ai
n 

co
m

po
ne

nt
s 

in
cl

ud
e 

te
st

es
, o

va
rie

s,
 u

te
ru

s

--
he

al
th

 i
ss

ue
s 

in
cl

ud
e 

in
fe

rti
lit

y,
 f

oe
ta

l 
al

co
ho

l 
sy

nd
ro

m
e,

 
S

TD
s

 p
ro

du
ci

ng
 a

 p
os

te
r a

dv
oc

at
in

g 
he

al
th

y 
lif

e 
st

yl
e 

ch
oi

ce
s

2 
w

ee
ks

H
um

an
 

R
ep

ro
du

ct
io

n
Pu

rp
os

e 
an

d 
pu

be
rt

y

•	
th

e 
m

ai
n 

pu
rp

os
e 

of
 re

pr
od

uc
tio

n 
is

 fo
r t

he
 g

am
et

es
 (m

al
e 

an
d 

fe
m

al
e 

se
x 

ce
lls

) t
o 

co
m

bi
ne

 fo
r t

he
 c

on
tin

ua
tio

n 
of

 th
e 

sp
ec

ie
s

•	
pu

be
rty

 is
 th

e 
st

ag
e 

in
 th

e 
hu

m
an

 li
fe

 c
yc

le
 w

he
n 

se
xu

al
 

or
ga

ns
 m

at
ur

e 
fo

r r
ep

ro
du

ct
io

n.
 T

hi
s 

pr
oc

es
s 

is
 in

iti
at

ed
 w

he
n 

th
e 

pi
tu

ita
ry

 g
la

nd
 re

le
as

es
 h

or
m

on
es

 in
to

 th
e 

bl
oo

d 
st

re
am

, 
tri

gg
er

in
g 

th
e 

te
st

es
 a

nd
 o

va
rie

s 
to

 re
le

as
e 

se
x 

ho
rm

on
es

 
(te

st
os

te
ro

ne
 a

nd
 o

es
tro

ge
n)

 

•	
te

st
os

te
ro

ne
 (f

ro
m

 th
e 

te
st

es
) a

nd
 o

es
tro

ge
n 

(fr
om

 th
e 

ov
ar

ie
s)

 c
au

se
 s

ec
on

da
ry

 s
ex

ua
l c

ha
ra

ct
er

is
tic

s 
su

ch
 a

s 
m

en
st

ru
at

io
n,

 b
re

as
t d

ev
el

op
m

en
t, 

pu
bi

c 
ha

ir,
 fa

ci
al

 h
ai

r, 
de

ep
en

in
g 

of
 th

e 
m

al
e 

vo
ic

e

R
ep

ro
du

ct
iv

e 
or

ga
ns

•	
th

e 
m

al
e 

re
pr

od
uc

tiv
e 

or
ga

ns
 in

cl
ud

e 
th

e 
pe

ni
s,

 s
pe

rm
 d

uc
t 

(v
as

 d
ef

er
en

s)
, t

es
te

s 
(p

ro
du

ce
s 

sp
er

m
 c

el
ls

), 
sc

ro
tu

m
, 

ur
et

hr
a 

•	
th

e 
fe

m
al

e 
re

pr
od

uc
tiv

e 
or

ga
ns

 in
cl

ud
e 

th
e 

va
gi

na
, u

te
ru

s,
 

ov
ar

ie
s 

(c
on

ta
in

 e
gg

 c
el

ls
/ o

va
), 

ov
id

uc
ts

 (F
al

lo
pi

an
 tu

be
s)

•	
la

be
lli

ng
 d

ia
gr

am
s 

an
d 

ex
pl

ai
ni

ng
 p

ro
ce

ss
es

 
in

vo
lv

ed
 in

 re
pr

od
uc

tio
n

•	
dr

aw
in

g 
flo

w
 c

ha
rts

 to
 s

ho
w

 th
e 

se
qu

en
ce

 o
f t

he
 

st
ag

es
 in

 re
pr

od
uc

tio
n

•	
re

se
ar

ch
in

g 
an

d 
w

rit
in

g 
ab

ou
t t

he
 e

ffe
ct

s 
of

 a
lc

oh
ol

, 
sm

ok
in

g 
an

d 
dr

ug
 a

bu
se

 o
n 

th
e 

fo
et

us
 [R

el
at

e 
th

is
 to

 
th

e 
ro

le
 o

f t
he

 p
la

ce
nt

a]

•	
de

ba
tin

g 
an

d 
di

sc
us

si
ng

 is
su

es
 s

uc
h 

as
 a

bo
rti

on
, 

in
fe

rti
lit

y,
 s

ur
ro

ga
cy

, c
on

tra
ce

pt
io

n,
 p

op
ul

at
io

n 
co

nt
ro

l

§	
M

od
el

s 
or

 
ch

ar
ts

 o
f t

he
 

re
pr

od
uc

tiv
e 

sy
st

em



NATURAL SCIENCES GRADES 7-9

60 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

H
um

an
 

R
ep

ro
du

ct
io

n

[c
on

tin
ue

d…
]

St
ag

es
 o

f r
ep

ro
du

ct
io

n 

•	
on

ce
 a

 m
on

th
, o

ne
 o

f t
he

 o
va

rie
s 

re
le

as
es

 a
 ri

pe
 e

gg
 in

 a
 

pr
oc

es
s 

ca
lle

d 
ov

ul
at

io
n

•	
in

 p
re

pa
ra

tio
n 

fo
r a

 fe
rti

lis
ed

 e
gg

, t
he

 u
te

ru
s 

de
ve

lo
ps

 a
 th

ick
 la

ye
r 

of
 b

lo
od

•	
if 

fe
rti

lis
at

io
n 

do
es

 n
ot

 ta
ke

 p
la

ce
, m

en
st

ru
at

io
n 

oc
cu

rs

•	
m

en
st

ru
at

io
n 

is
 th

e 
br

ea
kd

ow
n 

of
 th

e 
th

ic
k 

la
ye

r o
f b

lo
od

 in
 

th
e 

ut
er

us
, w

hi
ch

 is
 re

le
as

ed
 th

ro
ug

h 
th

e 
va

gi
na

•	
th

e 
m

en
st

ru
al

 c
yc

le
 is

 u
su

al
ly

 a
 2

8 
da

y 
cy

cl
e

•	
du

rin
g 

co
pu

la
tio

n,
 th

e 
er

ec
t p

en
is

 is
 in

se
rte

d 
in

to
 th

e 
va

gi
na

 
an

d 
se

m
en

 is
 re

le
as

ed
 (e

ja
cu

la
tio

n)

•	
fe

rti
lis

at
io

n 
is

 th
e 

fu
si

on
 o

f t
he

 s
pe

rm
 a

nd
 e

gg
, p

ro
du

ci
ng

 a
 

zy
go

te

•	
if 

fe
rti

lis
at

io
n 

ta
ke

s 
pl

ac
e,

 th
e 

fe
rti

lis
ed

 e
gg

 is
 im

pl
an

te
d 

in
 th

e 
bl

oo
d 

la
ye

r i
n 

th
e 

ut
er

us
, a

nd
 p

re
gn

an
cy

 re
su

lts

•	
th

e 
de

ve
lo

pi
ng

 e
m

br
yo

/fo
et

us
 is

 a
tta

ch
ed

 to
 th

e 
ut

er
us

 w
al

l b
y 

th
e 

pl
ac

en
ta

 w
hi

ch
 p

la
ys

 a
 v

ita
l r

ol
e 

in
 fe

ed
in

g 
an

d 
re

m
ov

in
g 

w
as

te
 fr

om
 th

e 
fo

et
us

•	
th

e 
st

ag
e 

of
 p

re
gn

an
cy

 in
 h

um
an

s 
(g

es
ta

tio
n)

 is
 a

bo
ut

 4
0 

w
ee

ks
 

•	
pr

eg
na

nc
y 

ca
n 

be
 p

re
ve

nt
ed

 b
y 

us
in

g 
co

nt
ra

ce
pt

iv
es

 s
uc

h 
as

 
co

nd
om

s 
to

 p
re

ve
nt

 th
e 

sp
er

m
 re

ac
hi

ng
 th

e 
eg

g

•	
co
nd
om

s 
al
so
 p
re
ve
nt
 th
e 
tra
ns
m
is
si
on
 o
f H

IV
/A
ID
S
 a
nd
 o
th
er
 

S
TD

s 
(s

ex
ua

lly
 tr

an
sm

itt
ed

 d
is

ea
se

s)
, i

f u
se

d 
ef

fe
ct

iv
el

y



NATURAL SCIENCES GRADES 7-9

61CAPS

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

1 
½

 w
ee

ks
C

irc
ul

at
or

y 
an

d 
re

sp
ira

to
ry

 
sy

st
em

s

B
re

at
hi

ng
, g

as
eo

us
 e

xc
ha

ng
e,

 c
irc

ul
at

io
n 

an
d 

re
sp

ira
tio

n

•	
ox

yg
en

 is
 in

ha
le

d 
in

 a
 p

ro
ce

ss
 c

al
le

d 
br

ea
th

in
g

•	
in

 th
e 

lu
ng

s 
ga

se
s 

ar
e 

ex
ch

an
ge

d 
(g

as
eo

us
 e

xc
ha

ng
e)

 
be

tw
ee

n 
th

e 
al

ve
ol

i a
nd

 th
e 

su
rr

ou
nd

in
g 

ca
pi

lla
rie

s 
by

 th
e 

pr
oc

es
s 

of
 d

iff
us

io
n

•	
ox

yg
en

at
ed

 b
lo

od
 is

 tr
an

sp
or

te
d 

(c
irc

ul
at

io
n)

 fr
om

 th
e 

lu
ng

s 
to

 th
e 

le
ft 

si
de

 o
f t

he
 h

ea
rt 

w
he

re
 it

 is
 p

um
pe

d 
un

de
r h

ig
h 

pr
es

su
re

 to
 th

e 
bo

dy
 th

ro
ug

h 
th

e 
ar

te
rie

s 
[a

rte
rie

s 
tra

ns
po

rt 
ox

yg
en

at
ed

 b
lo

od
, e

xc
ep

t f
or

 th
e 

pu
lm

on
ar

y 
ar

te
rie

s]

•	
ar

te
rie

s 
su

bd
iv

id
e 

to
 fo

rm
 c

ap
ill

ar
ie

s 
w

hi
ch

 a
re

 in
 c

lo
se

 c
on

ta
ct

 
w

ith
 th

e 
bo

dy
 c

el
ls

. H
er

e,
 g

as
eo

us
 e

xc
ha

ng
e 

oc
cu

rs
 a

nd
 

ox
yg

en
 m

ov
es

 in
to

 th
e 

ce
lls

 b
y 

th
e 

pr
oc

es
s 

of
 d

iff
us

io
n

•	
in

 th
e 

m
ito

ch
on

dr
ia

 o
f t

he
 c

el
ls

, o
xy

ge
n 

is
 c

om
bi

ne
d 

w
ith

 fo
od

 
in

 th
e 

pr
oc

es
s 

of
 re

sp
ira

tio
n 

an
d 

en
er

gy
 is

 re
le

as
ed

 fo
r o

th
er

 
bo

dy
 p

ro
ce

ss
es

•	
ca

rb
on

 d
io

xi
de

 (b
y-

pr
od

uc
t o

f r
es

pi
ra

tio
n)

, d
iff

us
es

 fr
om

 th
e 

ce
lls

 in
to

 th
e 

ca
pi

lla
rie

s 
fo

r e
xc

re
tio

n,
 a

nd
 is

 tr
an

sp
or

te
d 

(c
irc

ul
at

io
n)

 in
 th

e 
bl

oo
d 

to
 th

e 
rig

ht
 s

id
e 

of
 th

e 
he

ar
t b

y 
ve

in
s 

[v
ei

ns
 tr

an
sp

or
t d

eo
xy

ge
na

te
d 

bl
oo

d,
 e

xc
ep

t f
or

 th
e 

pu
lm

on
ar

y 
ve

in
s]

•	
th

e 
he

ar
t p

um
ps

 th
e 

de
ox

yg
en

at
ed

 b
lo

od
 (c

on
ta

in
s 

ca
rb

on
 

di
ox

id
e)

, t
o 

th
e 

lu
ng

s 
w

he
re

 it
 is

, w
he

re
 it

 d
iff

us
es

 in
to

 th
e 

ai
r 

th
at

 is
 e

xh
al

ed
 o

ut
 o

f t
he

 b
od

y

•	
m

ea
su

rin
g 

an
d 

co
m

pa
rin

g 
he

ar
t r

at
es

 b
ef

or
e 

an
d 

af
te

r e
xe

rc
is

e

--
co

lle
ct

 in
fo

rm
at

io
n/

da
ta

 o
n 

at
 le

as
t 1

0 
le

ar
ne

rs

--
id

en
tif

y 
th

e 
va

ria
bl

es

--
dr

aw
 a

 b
ar

 g
ra

ph
 o

f t
he

 re
su

lts

--
m

ak
e 

de
du

ct
io

ns
 a

bo
ut

 t
he

 f
itn

es
s 

of
 t

he
 l

ea
rn

er
s 

ba
se

d 
on

 h
ea

rt 
ra

te

--
w

rit
in

g 
ab

ou
t 

th
e 

be
ne

fit
s 

of
 e

xe
rc

is
e 

fo
r 

th
e 

ca
rd

io
 

va
sc

ul
ar

 s
ys

te
m

•	
dr

aw
in

g 
up

 a
 ta

bl
e 

of
 d

iff
er

en
ce

s 
be

tw
ee

n 
ar

te
rie

s,
 

ve
in

s 
an

d 
ca

pi
lla

rie
s

•	
la

be
lli

ng
 d

ia
gr

am
s 

of
 th

e 
re

sp
ira

to
ry

 s
ys

te
m

•	
di

ss
ec

tin
g 

a 
pi

g 
or

 s
he

ep
 h

ea
rt 

an
d 

lu
ng

s 
[o

bt
ai

ne
d 

fro
m

 b
ut

ch
er

y]
 to

 e
xa

m
in

e 
th

e 
st

ru
ct

ur
e

•	
dr

aw
in

g 
flo

w
 c

ha
rts

 to
 s

ho
w

 th
e 

se
qu

en
ce

 o
f t

he
 

st
ag

es
 fr

om
 in

ha
lin

g 
ox

yg
en

, t
o 

re
sp

ira
tio

n,
 to

 e
xh

al
in

g 
ca

rb
on

 d
io

xi
de

•	
re

se
ar

ch
in

g 
an

d 
w

rit
in

g 
ab

ou
t o

ne
 o

f t
he

 c
au

se
s 

of
 

he
al

th
 is

su
es

 (s
uc

h 
as

 s
m

ok
in

g,
 d

rin
ki

ng
 a

lc
oh

ol
, h

ig
h 

ch
ol

es
te

ro
l l

ev
el

s)
 a

ss
oc

ia
te

d 
w

ith
 th

e 
ci

rc
ul

at
or

y 
an

d 
re

sp
ira

to
ry

 s
ys

te
m

s 

•	
S

he
ep

/p
ig

•	
he

ar
t a

nd
 lu

ng
s

•	
S

to
p 

w
at

ch
/c

el
l 

ph
on

e 
(fo

r t
im

in
g)

1 
½

 w
ee

ks
D

ig
es

tiv
e 

sy
st

em
H

ea
lth

y 
di

et

•	
a 

he
al

th
y 

di
et

 (e
at

in
g 

pl
an

) r
eq

ui
re

s 
di

ffe
re

nt
 c

om
po

ne
nt

s 
in

cl
ud

in
g 

pr
ot

ei
ns

, c
ar

bo
hy

dr
at

es
, f

at
s 

an
d 

oi
ls

, v
ita

m
in

s 
an

d 
m

in
er

al
s,

 fi
br

e 
an

d 
w

at
er

•	
di

so
rd

er
s 

of
 th

e 
di

ge
st

iv
e 

sy
st

em
 c

an
 b

e 
re

la
te

d 
to

 
in

ap
pr

op
ria

te
 e

at
in

g 
pl

an
s

•	
co

nd
uc

tin
g 

an
 in

ve
st

ig
at

io
n 

to
 te

st
 fo

r t
he

 p
re

se
nc

e 
of

 s
ta

rc
h 

an
d 

gr
ea

se
 (f

at
s 

an
d 

oi
ls

) i
n 

fo
od

. W
rit

e 
an

 e
xp

er
im

en
ta

l r
ep

or
t u

si
ng

 th
e 

he
ad

in
gs

; a
im

, 
hy

po
th

es
is

, m
et

ho
d,

 re
su

lts
, c

on
cl

us
io

n 
an

d 
di

sc
us

si
on

  [
A

dd
 a

 fe
w

 d
ro

ps
 o

f i
od

in
e 

so
lu

tio
n 

to
 te

st
 

fo
r s

ta
rc

h,
 c

ru
sh

 fo
od

, m
ix

 w
ith

 a
lc

oh
ol

 / 
et

ha
no

l, 
st

ai
n 

a 
w

hi
te

 p
ap

er
 w

ith
 m

ix
tu

re
]

•	
P

ic
tu

re
s 

of
 e

at
in

g 
di

so
rd

er
s

•	
Vi
de
o 
cl
ip
s

•	
S

am
pl

es
 o

f f
oo

d

•	
Io

di
ne

 s
ol

ut
io

n

•	
W

hi
te

 p
ap

er

•	
E

th
an

ol
 o

r p
ur

e 
al

co
ho

l



NATURAL SCIENCES GRADES 7-9

62 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

D
ig

es
tiv

e 
sy

st
em

[c
on

tin
ue

d…
]

Th
e 

al
im

en
ta

ry
 c

an
al

 a
nd

 d
ig

es
tio

n

•	
th

e 
al

im
en

ta
ry

 c
an

al
 is

 c
om

po
se

d 
of

 th
e 

m
ou

th
, o

es
op

ha
gu

s,
 

st
om

ac
h,

 s
m

al
l i

nt
es

tin
e,

 la
rg

e 
in

te
st

in
e,

 re
ct

um
 a

nd
 a

nu
s 

•	
di

ge
st

io
n 

is
 th

e 
br

ea
kd

ow
n 

of
 fo

od
 in

to
 a

 u
sa

bl
e 

di
ss

ol
ve

d 
fo

rm
 T

he
re

 a
re

 tw
o 

ty
pe

s 
of

 d
ig

es
tio

n:
 

--
m

ec
ha

ni
ca

l d
ig

es
tio

n 
in

vo
lv

es
 th

e 
ph

ys
ic

al
 b

re
ak

in
g,

 c
ru

sh
in

g 
an

d 
m

as
hi

ng
 o

f f
oo

d

--
ch

em
ic

al
 d

ig
es

tio
n 

in
vo

lv
es

 t
he

 m
ix

in
g 

fo
od

 w
ith

 d
ig

es
tiv

e 
en

zy
m

es
 a

nd
 h

yd
ro

ch
lo

ric
 a

ci
d 

[n
o 

de
ta

il 
of

 t
he

 e
nz

ym
es

 
re

qu
ire

d]

•	
th

e 
st

ru
ct

ur
e 

of
 e

ac
h 

pa
rt 

of
 th

e 
al

im
en

ta
ry

 c
an

al
 is

 a
da

pt
ed

 to
 

its
 fu

nc
tio

n 
[n

o 
de

ta
il 

re
qu

ire
d]

•	
co

nd
uc

tin
g 

a 
st

ar
ch

 te
st

 a
nd

 g
re

as
e 

te
st

 o
n 

a 
va

rie
ty

 
of

 fo
od

s 
su

ch
 a

s 
po

ta
to

es
, r

aw
 p

as
ta

, c
he

es
e

•	
di

sc
us

si
ng

 a
 v

ar
ie

ty
 o

f u
nh

ea
lth

y 
di

et
ar

y 
co

m
po

ne
nt

s 
su

ch
 a

s 
ad

di
tiv

es
, a

nd
 th

e 
ha

rm
fu

l e
ffe

ct
s 

of
 s

om
e 

di
et

s 
su

ch
 a

s 
ea

tin
g 

to
o 

m
uc

h 
fa

st
 fo

od
 a

nd
 d

ie
ts

 
de

ve
lo

pe
d 

fo
r w

ei
gh

t l
os

s

•	
co

m
pa

rin
g 

ba
la

nc
ed

 d
ie

ts
 fr

om
 d

iff
er

en
t c

ul
tu

re
s 

su
ch

 
as

 k
os

he
r /

 h
al

aa
l a

nd
 n

on
-k

os
he

r /
 n

on
-h

al
aa

l f
oo

d

A
ss

es
sm

en
t  

gu
id

el
in

es
Th

is
 c

on
te

nt
 a

nd
 th

e 
as

so
ci

at
ed

 c
on

ce
pt

s 
m

us
t b

e 
in

te
gr

at
ed

 w
ith

 th
e 

ai
m

s 
an

d 
sk

ill
s 

fo
r N

at
ur

al
 S

ci
en

ce
s 

(r
ef

er
 to

 S
ec

tio
n 

2)
.

•	
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
, w

rit
e,

 d
ra

w
 a

nd
 d

o 
pr

ac
tic

al
 ta

sk
s 

re
gu

la
rly

•	
E
vi
de
nc
e 
of
 le
ar
ne
r’s
 w
or
k,
 in
cl
ud
in
g 
as
se
ss
m
en
ts
, s
ho
ul
d 
be
 k
ep
t i
n 
th
e 

le
ar
ne
r’s
 n
ot
eb
oo
k

S
ch

oo
l-b

as
ed

 a
ss

es
sm

en
t (

in
cl

ud
in

g 
pr

ac
tic

al
 ta

sk
s 

an
d 

cl
as

s 
te

st
s)

, c
he

ck
in

g 
fo

r 
co

rr
ec

tn
es

s,
 a

nd
 p

ro
vi

di
ng

 c
on

st
ru

ct
iv

e 
fe

ed
ba

ck
 s

ho
ul

d 
be

 d
on

e 
re

gu
la

rly
.

A
llo

w
 fo

r a
 m

ax
im

um
 o

f 6
 h

ou
rs

 to
 b

e 
us

ed
 fo

r a
ss

es
sm

en
t t

hr
ou

gh
ou

t t
he

 te
rm

.

Fo
r m

or
e 

de
ta

ile
d 

gu
id

el
in

es
 o

n 
as

se
ss

m
en

t, 
re

fe
r t

o 
Se

ct
io

n 
4

C
he

ck
 th

e 
le

ar
ne

r’s
 k

no
w

le
dg

e 
an

d 
th

at
 th

ey
 c

an
:

•	
id

en
tif

y,
 d

es
cr

ib
e 

an
d 

gi
ve

 th
e 

fu
nc

tio
n 

of
 th

e 
ba

si
c 

co
m

po
ne

nt
s 

of
 p

la
nt

 a
nd

 
an

im
al

 c
el

ls

•	
dr

aw
 a

nd
 la

be
l a

 g
en

er
al

is
ed

 p
la

nt
 a

nd
 a

ni
m

al
 c

el
l

•	
ex

pl
ai

n 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
ce

lls
, t

is
su

es
, o

rg
an

s 
an

d 
sy

st
em

s

•	
lis

t t
he

 s
ys

te
m

s 
[d

ea
lt 

w
ith

], 
an

d 
gi

ve
 th

e 
pu

rp
os

e 
an

d 
m

ai
n 

co
m

po
ne

nt
s 

of
 

ea
ch

 

•	
de

sc
rib

e 
an

d 
gi

ve
 th

e 
fu

nc
tio

n 
of

 th
e 

m
al

e 
an

d 
fe

m
al

e 
re

pr
od

uc
tiv

e 
or

ga
ns

•	
ex

pl
ai

n 
th

e 
m

ai
n 

pr
oc

es
se

s 
in

 re
pr

od
uc

tio
n,

 s
uc

h 
as

 m
en

st
ru

at
io

n,
 fe

rti
liz

at
io

n

•	
ex

pl
ai

n 
th

e 
im

pa
ct

 o
f f

ac
to

rs
 o

n 
th

e 
fo

et
us

 d
ur

in
g 

pr
eg

na
nc

y,
 s

uc
h 

as
 s

m
ok

in
g,

 
al

co
ho

l

•	
de

sc
rib

e 
br

ea
th

in
g,

 g
as

eo
us

 e
xc

ha
ng

e 
an

d 
re

sp
ira

tio
n

•	
la

be
l t

he
 re

pr
od

uc
tiv

e,
 re

sp
ira

to
ry

 a
nd

 d
ig

es
tiv

e 
sy

st
em

s



NATURAL SCIENCES GRADES 7-9

63CAPS

G
RADE




 
9 

TERM



 2

STRAND






: MATTER





 AND




 MATERIALS







TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

1 
w

ee
k

C
om

po
un

ds
B

rie
fly

 re
vi

ew
 a

nd
 re

vi
se

 c
on

ce
pt

s 
de

al
t w

ith
 in

 G
ra

de
 8

, 
fo

cu
si

ng
 o

n 
co

m
po

un
ds

Th
e 

Pe
rio

di
c 

Ta
bl

e

[N
ot

e:
 u

se
 th

e 
P

er
io

di
c 

Ta
bl

e 
of

 E
le

m
en

ts
 a

s 
a 

re
fe

re
nc

e 
to

ol
 in

 
th

e 
to

pi
cs

 th
at

 fo
llo

w
]

•	
th

e 
el

em
en

ts
 c

an
 b

e 
cl

as
si

fie
d 

in
to

 m
et

al
s,

 n
on

-m
et

al
s 

an
d 

se
m

i m
et

al
s 

•	
th

e 
el

em
en

ts
 fo

un
d 

in
 g

ro
up

s 
(v

er
tic

al
 c

ol
um

ns
) h

av
e 

si
m

ila
r 

ch
em

ic
al

 p
ro

pe
rti

es

•	
Te

xt
bo

ok
s 

an
d 

re
fe

re
nc

e 
m

at
er

ia
ls

•	
ea

ch
 e

le
m

en
t o

n 
th

e 
P

er
io

di
c 

Ta
bl

e 
(in

 it
s 

ow
n 

bl
oc

k)
 h

as
 

an
 a

to
m

ic
 n

um
be

r (
sm

al
le

r n
um

be
r)

, m
as

s 
nu

m
be

r (
la

rg
er

 
nu

m
be

r)
, n

am
e 

an
d 

sy
m

bo
l

•	
a 

fo
rm

ul
a/

e 
is

 ra
tio

 o
f t

he
 s

ym
bo

ls
 o

f t
he

 e
le

m
en

ts
 a

nd
 n

um
be

r 
of

 a
to

m
s 

fo
r e

ac
h 

sy
m

bo
l i

n 
a 

co
m

po
un

d

•	
m

em
or

is
in

g 
th

e 
na

m
e 

an
d 

th
e 

sy
m

bo
l o

f e
ac

h 
of

 th
e 

fir
st

 2
0 

el
em

en
ts

, o
n 

th
e 

P
er

io
di

c 
Ta

bl
e,

 a
s 

w
el

l a
s 

iro
n 

(F
e)

, c
op

pe
r (

C
u)

, z
in

c 
(Z

n)
 [l

ea
rn

er
s 

ne
ed

 n
ot

 
m

em
or

is
e 

th
e 

at
om

ic
 n

um
be

r o
f e

ac
h 

el
em

en
t]

•	
P

er
io

di
c 

Ta
bl

e 
of

 
E

le
m

en
ts

N
am

es
 o

f c
om

po
un

ds

•	
m

an
y 

co
m

po
un

ds
 a

re
 n

am
ed

 a
cc

or
di

ng
 to

 th
ei

r e
le

m
en

ts
, 

su
ch

 a
s 

so
di

um
 c

hl
or

id
e 

(ta
bl

e 
sa

lt)
 w

hi
ch

 is
 m

ad
e 

of
 th

e 
el

em
en

ts
 s

od
iu

m
 a

nd
 c

hl
or

in
e.

 B
ut

 o
th

er
s 

ha
ve

 c
om

m
on

 
na

m
es

 s
uc

h 
as

 w
at

er
 a

nd
 a

m
m

on
ia

•	
so

m
e 

co
m

po
un

ds
 h

av
e 

na
m

es
 s

uc
h 

as
 c

ar
bo

n 
m

on
ox

id
e 

C
O

, 
ca

rb
on

 d
io

xi
de

 C
O

2, 
su

lfu
r t

rio
xi

de
 S

O
3. 

In
 th

es
e 

co
m

po
un

ds
:

--
m

on
ox

id
e-

 te
lls

 u
s 

th
at

 o
ne

 o
xy

ge
n 

at
om

 h
as

 c
om

bi
ne

d 
w

ith
 

th
e 

ca
rb

on
 a

to
m

--
di

ox
id

e-
 te

lls
 u

s 
th

at
 tw

o 
ox

yg
en

 a
to

m
s 

ha
ve

 c
om

bi
ne

d 
w

ith
 

th
e 

ca
rb

on
 a

to
m

--
tr

io
xi

de
- 

te
lls

 u
s 

th
at

 t
hr

ee
 o

xy
ge

n 
at

om
s 

ha
ve

 c
om

bi
ne

d 
w

ith
 th

e 
su

lfu
r a

to
m

•	
na

m
in

g,
 w

rit
in

g 
sy

m
bo

ls
, a

nd
 d

ra
w

in
g 

pi
ct

ur
es

or

m
ak

in
g 

m
od

el
s 

(u
si

ng
 b

ea
ds

, b
ea

ns
 o

r p
la

st
ic

in
e 

or
 p

la
yd

ou
gh

) o
f s

ev
er

al
 e

le
m

en
ts

 a
nd

 c
om

po
un

ds
. 

In
cl

ud
in

g:
 w

at
er

 (H
2O

), 
ox

yg
en

 (O
2),

 c
ar

bo
n 

m
on

ox
id

e 
(C

O
), 

ca
rb

on
 d

io
xi

de
 (C

O
2) , c

op
pe

r o
xi

de
 (C

uO
), 

so
di

um
 

ch
lo

rid
e 

(N
aC

l),
 s

ul
fu

r t
rio

xi
de

 (S
O

3)

[N
ot

e:
 th

e 
la

te
st

 in
te

rn
at

io
na

lly
 a

cc
ep

te
d 

sp
el

lin
g 

is
 n

ow
 

su
lfu

r n
ot

 s
ul

ph
ur

]

•	
be

ad
s/

 b
ea

ns
/ 

pl
as

tic
in

e 
or

 
pl

ay
do

ug
h
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C
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C
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EQ

UI
P
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RESOUR







C
ES

1 
w

ee
ks

C
he

m
ic

al
 

re
ac

tio
ns

C
he

m
ic

al
 e

qu
at

io
ns

 to
 re

pr
es

en
t r

ea
ct

io
ns

•	
ch

em
ic

al
 re

ac
tio

ns
 c

an
 b

e 
re

pr
es

en
te

d 
w

ith
 m

od
el

s

•	
ch

em
ic

al
 re

ac
tio

ns
 a

re
 u

su
al

ly
 re

pr
es

en
te

d 
w

ith
 s

ym
bo

ls
 s

uc
h 

as
 in

 c
he

m
ic

al
 e

qu
at

io
ns

: F
or

 e
xa

m
pl

e:

--
C

+O
2 

 C
O

2

--
2H

2+
O

2 
 

 2
H

2O

•	
th

e 
su

bs
cr

ip
t n

um
be

r i
nd

ic
at

es
 th

e 
nu

m
be

r o
f a

to
m

s 
of

 a
n 

el
em

en
t f

ou
nd

 in
 th

e 
fo

rm
ul

a

•	
th

e 
nu

m
be

rs
 in

 fr
on

t o
f t

he
 c

om
po

un
ds

 in
di

ca
te

 th
e 

ra
tio

 in
 

w
hi

ch
 th

e 
m

ol
ec

ul
es

 re
ac

t. 
Fo

r e
xa

m
pl

e 
tw

o 
m

ol
ec

ul
es

 o
f 

hy
dr

og
en

 re
ac

t w
ith

 o
ne

 m
ol

ec
ul

e 
of

 o
xy

ge
n 

to
 fo

rm
 w

at
er

, 
th

er
ef

or
e 

th
e 

ra
tio

 is
 2

:1
 (H

:O
)

•	
no

 a
to

m
s 

ar
e 

lo
st

 o
r g

ai
ne

d 
in

 th
e 

re
ac

tio
n,

 th
ey

 a
re

 s
im

pl
y 

re
ar

ra
ng

ed

B
al

an
ce

d 
eq

ua
tio

ns

•	
ch

em
ic

al
 e

qu
at

io
ns

 m
us

t b
e 

w
rit

te
n 

as
 b

al
an

ce
d 

ch
em

ic
al

 
eq

ua
tio

ns
. T

he
 to

ta
l n

um
be

r a
nd

 ty
pe

 o
f a

to
m

s 
of

 th
e 

re
ac

ta
nt

s 
is

 th
e 

sa
m

e 
as

 in
 th

e 
pr

od
uc

ts
. T

he
 a

bo
ve

 e
qu

at
io

ns
 

ar
e 

th
er

ef
or

e 
ba

la
nc

ed
 in

 th
e 

fo
llo

w
in

g 
w

ay
:

--
4F

e 
+ 

3O
2 

 2
Fe

2O
3 (

br
ow

n 
ru

st
y 

co
at

in
g)

 

--
2M

g+
 O

2 
 2

M
gO

  (
w

hi
te

 p
ow

de
r)

 

•	
an

ot
he

r e
xa

m
pl

e 
is

 c
op

pe
r r

ea
ct

in
g 

w
ith

 o
xy

ge
n 

to
 fo

rm
 

co
pp

er
 o

xi
de

. T
hi

s 
is

 a
 v

er
y 

sl
ow

 re
ac

tio
n

--
w

or
d 

eq
ua

tio
n:

 c
op

pe
r +

 o
xy

ge
n 

 c
op

pe
r o

xi
de

 
ch

em
ic

al
 e

qu
at

io
n:

 2
C

u 
+ 

O
2 

 2
C

uO

[L
ea

rn
er

s 
ar

e 
no

t r
eq

ui
re

d 
to

 w
rit

e 
th

e 
fo

rm
ul

ae
/s

ym
bo

ls
 fo

r 
ot

he
r w

or
d 

eq
ua

tio
ns

]

•	
na

m
in

g,
 w

rit
in

g 
sy

m
bo

ls
, a

nd
 d

ra
w

in
g 

pi
ct

ur
es

 o
r 

m
ak

in
g 

m
od

el
s 

(u
si

ng
 b

ea
ds

, b
ea

ns
 o

r p
la

st
ic

in
e 

or
 

pl
ay

do
ug

h)
 o

f t
he

 c
he

m
ic

al
 re

ac
tio

ns
:

--
C

+O
2 

 C
O

2

--
2H

2+
O

2 
 2

H
2O

[m
ak

e 
m

od
el

s 
of

 th
e 

re
ac

ta
nt

s 
an

d 
re

ar
ra

ng
e 

th
e 

at
om

s 
to

 s
ho

w
 h

ow
 th

e 
pr

od
uc

ts
 a

re
 fo

rm
ed

]

•	
P

la
st

ic
 b

ea
ds

/ 
be

an
s/

 p
la

st
ic

in
e 

or
 p

la
yd

ou
gh

N
ot

e:
 G

ra
de

 9
 le

ar
ne

rs
 m

us
t w

rit
e 

th
e 

na
m

es
 a

nd
 th

e 
fo

rm
ul

ae
 (c

he
m

ic
al

 s
ym

bo
ls

) o
f A

LL
 th

e 
su

bs
ta

nc
es

 fo
r e

ve
ry

 re
ac

tio
n 

th
at

 fo
llo

w
s.

Th
ey

 m
us

t a
ls

o 
id

en
tif

y 
th

e 
re

le
va

nt
 e

le
m

en
ts

, m
en

tio
ne

d 
in

 th
e 

re
ac

tio
ns

, o
n 

th
e 

P
er

io
di

c 
Ta

bl
e 

of
 E

le
m

en
ts
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C
ES

1 
½

 w
ee

ks
R

ea
ct

io
ns

 o
f 

m
et

al
s 

w
ith

 
ox

yg
en

 

Th
e 

ge
ne

ra
l r

ea
ct

io
n 

of
 m

et
al

s 
w

ith
 o

xy
ge

n

•	
so

m
e 

m
et

al
s 

re
ac

t w
ith

 o
xy

ge
n 

du
rin

g 
bu

rn
in

g 
(c

om
bu

st
io

n)

•	
w

he
n 

a 
m

et
al

 re
ac

ts
 w

ith
 o

xy
ge

n,
 a

 m
et

al
 o

xi
de

 is
 fo

rm
ed

 a
s 

a 
pr

od
uc

t. 
Th

e 
ge

ne
ra

l e
qu

at
io

n 
fo

r t
hi

s 
ty

pe
 o

f r
ea

ct
io

n 
is

 
al

w
ay

s:

m
et

al
 +

 o
xy

ge
n 

 m
et

al
 o

xi
de

R
ea

ct
io

n 
of

 ir
on

 w
ith

 o
xy

ge
n

•	
w

he
n 

th
e 

m
et

al
 ir

on
 is

 b
ur

nt
 in

 a
ir 

(w
hi

ch
 c

on
ta

in
s 

ox
yg

en
), 

th
e 

re
ac

tio
n 

fo
rm

s 
iro

n 
ox

id
e 

as
 a

 p
ro

du
ct

--
w

or
d 

eq
ua

tio
n:

 ir
on

 +
 o

xy
ge

n 
 ir

on
 o

xi
de

--
ch

em
ic

al
 e

qu
at

io
n:

 F
e 

+ 
O

2 
 F

e 2O
3 [

un
ba

la
nc

ed
]

R
ea

ct
io

n 
of

 m
ag

ne
si

um
 w

ith
 o

xy
ge

n

•	
w

he
n 

th
e 

m
et

al
 m

ag
ne

si
um

 is
 b

ur
nt

 in
 a

ir 
(w

hi
ch

 c
on

ta
in

s 
ox

yg
en

), 
th

e 
re

ac
tio

n 
fo

rm
s 

m
ag

ne
si

um
 o

xi
de

 a
s 

a 
pr

od
uc

t

--
w

or
d 

eq
ua

tio
n:

 m
ag

ne
si

um
 +

 o
xy

ge
n 

 m
ag

ne
si

um
 o

xi
de

--
ch

em
ic

al
 e

qu
at

io
n:

 M
g 

+ 
O

2 
 M

gO
 [u

nb
al

an
ce

d]

•	
bu

rn
in

g 
a 

sm
al

l a
m

ou
nt

 o
f s

te
el

 w
oo

l [
us

e 
a 

pa
ir 

of
 

to
ng

s 
to

 h
ol

d 
th

e 
st

ee
l w

oo
l i

n 
th

e 
fla

m
e 

of
 a

 B
un

se
n/

sp
iri

t b
ur

ne
r u

nt
il 

it 
ig

ni
te

s]
 

[S
af

et
y 

no
te

: T
ea

ch
er

 d
em

on
st

ra
tio

n 
on

ly
. S

te
el

 w
oo

l 
ge

ts
 v

er
y 

ho
t w

he
n 

it 
bu

rn
s,

 a
nd

 c
an

 p
ro

du
ce

 s
pa

rk
s.

 B
e 

ca
re

fu
l n

ot
 to

 s
ta

rt 
a 

fir
e 

or
 b

ur
n 

yo
ur

se
lf]

•	
bu

rn
in

g 
a 

sm
al

l a
m

ou
nt

 o
f m

ag
ne

si
um

 ri
bb

on
 [u

se
 

a 
pa

ir 
of

 to
ng

s 
to

 h
ol

d 
th

e 
m

ag
ne

si
um

 ri
bb

on
 in

 th
e 

fla
m

e 
of

 a
 B

un
se

n/
sp

iri
t b

ur
ne

r u
nt

il 
it 

ig
ni

te
s]

. 

[S
pe

ci
al

 n
ot

e:
 K

ee
p 

th
e 

w
hi

te
 o

xi
de

 p
ro

du
ce

d 
fro

m
 th

is
 

re
ac

tio
n 

to
 u

se
 la

te
r i

n 
“r

ea
ct

io
ns

 o
f a

ci
ds

 w
ith

 m
et

al
 

ox
id

es
”]

[S
af

et
y 

no
te

: T
ea

ch
er

 d
em

on
st

ra
tio

n 
on

ly
. 

M
ag

ne
si

um
 ri

bb
on

 p
ro

du
ce

s 
a 

ve
ry

 b
rig

ht
 li

gh
t w

hi
ch

 
ca

n 
pe

rm
an

en
tly

 d
am

ag
e 

ey
es

 if
 lo

ok
ed

 a
t d

ire
ct

ly.
 A

sk
 

le
ar

ne
rs

 to
 lo

ok
 to

 th
e 

si
de

 a
nd

 ju
st

 b
e 

aw
ar

e 
of

 th
e 

br
ig

ht
 li

gh
t r

at
he

r t
ha

n 
lo

ok
in

g 
at

 it
 d

ire
ct

ly.
 B

e 
ca

re
fu

l n
ot

 
to

 s
ta

rt 
a 

fir
e 

or
 b

ur
n 

yo
ur

se
lf]

•	
H

ea
t s

ou
rc

e 
(s

uc
h 

as
 B

un
se

n 
bu

rn
er

 
or

 s
pi

rit
 la

m
p)

•	
m

at
ch

es

•	
S

af
et

y 
go

gg
le

s

•	
S

te
el

 w
oo

l

•	
To

ng
s/

 p
lie

rs

•	
H

ea
t s

ou
rc

e 
(s

uc
h 

as
 B

un
se

n 
bu

rn
er

 
or

 s
pi

rit
 la

m
p)

•	
m

at
ch

es

•	
S

af
et

y 
go

gg
le

s

•	
m

ag
ne

si
um

 ri
bb

on

•	
To

ng
s/

 p
lie

rs
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C
ES

R
ea

ct
io

ns
 o

f 
m

et
al

s 
w

ith
 

ox
yg

en

[c
on

tin
ue

d…
]

Fo
rm

at
io

n 
of

 ru
st

•	
ru

st
in

g 
is

 a
 s

lo
w

 c
he

m
ic

al
 re

ac
tio

n 
of

 ir
on

 m
et

al
, w

ith
 o

xy
ge

n 
an

d 
m

oi
st

ur
e 

(w
at

er
) t

o 
fo

rm
 a

 c
om

pl
ex

 c
om

po
un

d 
pa

rt 
of

 
w

hi
ch

 is
 ir

on
 o

xi
de

. 

•	
ru

st
 (a

 fo
rm

 o
f c

or
ro

si
on

) o
nl

y 
oc

cu
rs

 a
t t

he
 s

ur
fa

ce
 o

f t
he

 ir
on

 
ex

po
se

d 
to

 th
e 

ai
r

•	
st

ee
l (

w
hi

ch
 c

on
si

st
s 

m
os

tly
 o

f i
ro

n)
 is

 a
n 

es
se

nt
ia

l m
at

er
ia

l i
n 

m
od

er
n 

co
ns

tru
ct

io
n.

 E
qu

ip
m

en
t a

nd
 s

tru
ct

ur
es

 c
an

 ru
st

, a
nd

 
w

ea
ke

n

W
ay

s 
to

 p
re

ve
nt

 ru
st

in
g

•	
iro

n 
an

d 
st

ee
l c

an
 b

e 
pa

in
te

d 
to

 k
ee

p 
aw

ay
 m

oi
st

ur
e 

an
d 

ox
yg

en

•	
iro

n 
an

d 
st

ee
l c

an
 b

e 
co

at
ed

 w
ith

 a
 th

in
 la

ye
r o

f c
hr

om
iu

m
 

or
 z

in
c 

(m
et

al
s 

w
hi

ch
 d

o 
no

t r
us

t) 
Th

is
 is

 d
on

e 
by

 a
n 

el
ec

tro
pl

at
in

g 
te

ch
ni

qu
e 

w
hi

ch
 is

 a
 fo

rm
 o

f e
le

ct
ro

ly
si

s

•	
P

ic
tu

re
s 

of
 ru

st
y 

ob
je

ct
s

1 
w

ee
k

R
ea

ct
io

ns
 o

f 
no

n-
m

et
al

s 
w

ith
 o

xy
ge

n 

Th
e 

ge
ne

ra
l r

ea
ct

io
n 

of
 n

on
-m

et
al

s 
w

ith
 o

xy
ge

n
•	

no
n-

m
et

al
s 

re
ac

t w
ith

 o
xy

ge
n 

to
 fo

rm
 n

on
-m

et
al

 o
xi

de
s

•	
w

he
n 

an
y 

no
n-

m
et

al
 is

 b
ur

nt
 in

 e
xc

es
s 

ox
yg

en
, t

he
 g

en
er

al
 

eq
ua

tio
n 

is
 a

lw
ay

s:

no
n-

m
et

al
 +

 o
xy

ge
n 

 n
on

-m
et

al
 o

xi
de

R
ea

ct
io

n 
of

 c
ar

bo
n 

w
ith

 o
xy

ge
n 

•	
w

he
n 

th
e 

no
n-

m
et

al
 c

ar
bo

n 
is

 b
ur

nt
 in

 o
xy

ge
n,

 c
ar

bo
n 

di
ox

id
e 

is
 p

ro
du

ce
d

--
w

or
d 

eq
ua

tio
n:

 c
ar

bo
n 

+ 
ox

yg
en

 
 c

ar
bo

n 
di

ox
id

e

--
ch

em
ica

l e
qu

at
io

n:
 C

 +
 O

2 
 C

O
2 

(th
is 

eq
ua

tio
n 

is 
al

re
ad

y 
ba

la
nc

ed
)

R
ea

ct
io

n 
of

 s
ul

fu
r w

ith
 o

xy
ge

n 
•	

an
ot

he
r e

xa
m

pl
e 

is
 s

ul
fu

r r
ea

ct
in

g 
w

ith
 o

xy
ge

n 
to

 fo
rm

 s
ul

fu
r 

di
ox

id
e

--
w

or
d 

eq
ua

tio
n:

 s
ul

fu
r +

 o
xy

ge
n 

 s
ul

fu
r d

io
xi

de

--
ch

em
ic

al
 e

qu
at

io
n:

 S
 +

 O
2 

 S
O

2 (
th

is
 e

qu
at

io
n 

is
 a

lre
ad

y 
ba

la
nc

ed
)

•	
na

m
in

g,
 w

rit
in

g 
sy

m
bo

ls
, a

nd
 d

ra
w

in
g 

pi
ct

ur
es

 o
r 

m
ak

in
g 

m
od

el
s 

(u
si

ng
 b

ea
ds

, b
ea

ns
 o

r p
la

st
ic

in
e 

or
 

pl
ay

do
ug

h)
 o

f t
he

 c
he

m
ic

al
 re

ac
tio

n:

--
S

 +
 O

2 
 S

O
2 

[M
ak

e 
m

od
el

s 
of

 th
e 

re
ac

ta
nt

s 
an

d 
re

ar
ra

ng
e 

th
e 

at
om

s 
to

 s
ho

w
 h

ow
 th

e 
pr

od
uc

ts
 a

re
 fo

rm
ed

]

[N
ot

e:
 It

 is
 n

ot
 re

qu
ire

d 
to

 d
em

on
st

ra
te

 th
e 

ab
ov

e 
re

ac
tio

n,
 a

s 
th

e 
pr

od
uc

t s
ul

fu
r d

io
xi

de
 is

 d
an

ge
ro

us
 fo

r 
as

th
m

at
ic

s.
 T

hi
s 

re
ac

tio
n 

ca
nn

ot
 b

e 
do

ne
 s

af
el

y 
in

 m
os

t 
cl

as
sr

oo
m

s]

--
P

la
st

ic
 b

ea
ds

/ 
be

an
s/

 p
la

st
ic

in
e 

or
 p

la
yd

ou
gh
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C
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C
EP
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C
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C
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C
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K

, AND



 DEMONSTRATIONS
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P

MENT


 
AND




 
RESOUR







C
ES

1 
w

ee
k

A
ci

ds
 &

 
ba

se
s,

 a
nd

 
pH

 v
al

ue

Th
e 

co
nc

ep
t o

f p
H 

va
lu

e

•	
pH

 is
 a

 m
ea

su
re

 o
f h

ow
 a

ci
di

c 
or

 b
as

ic
 a

 s
ub

st
an

ce
 is

. T
he

 p
H

 
sc

al
e 

ra
ng

es
 fr

om
 1

 to
 1

4 
 

•	
ac

id
s 

ha
ve

 a
 p

H
 in

 th
e 

ra
ng

e 
of

 1
 to

 7
. S

tro
ng

 a
ci

ds
 h

av
e 

ve
ry

 
lo

w
 p

H
 v

al
ue

s

•	
ba

se
s 

ha
ve

 a
 p

H
 in

 th
e 

ra
ng

e 
of

 7
 to

 1
4.

 S
tro

ng
 b

as
es

 h
av

e 
ve

ry
 h

ig
h 

pH
 v

al
ue

s 

•	
a 

ne
ut

ra
l s

ub
st

an
ce

 h
as

 a
 p

H
 o

f 7

•	
w

e 
us

e 
ch

em
ic

al
 in

di
ca

to
rs

 (s
uc

h 
as

 u
ni

ve
rs

al
 in

di
ca

to
r, 

lit
m

us
 

pa
pe

r, 
re

d 
ca

bb
ag

e 
w

at
er

, r
ed

 o
ni

on
 w

at
er

, t
ur

m
er

ic
 w

at
er

, 
br

om
ot

hy
m

ol
 b

lu
e,

 p
he

no
lp

ht
ha

le
in

) t
o 

te
ll 

us
 w

he
th

er
 a

 
su

bs
ta

nc
e 

is
 a

n 
ac

id
, b

as
e 

or
 n

eu
tra

l

•	
un

iv
er

sa
l i

nd
ic

at
or

 h
as

 th
e 

ab
ili

ty
 to

 in
di

ca
te

 th
e 

fu
ll 

ra
ng

e 
of

 
pH

 v
al

ue
s 

on
 th

e 
pH

 s
ca

le
 b

y 
co

lo
ur

 c
ha

ng
es

--
ac

id
s 

ch
an

ge
 t

he
 c

ol
ou

r 
of

 u
ni

ve
rs

al
 in

di
ca

to
r 

to
w

ar
ds

 t
he

 
ye

llo
w

, o
ra

ng
e 

an
d 

re
d 

co
lo

ur
s 

--
ba

se
s 

ch
an

ge
 t

he
 c

ol
ou

r 
of

 u
ni

ve
rs

al
 in

di
ca

to
r 

to
w

ar
ds

 t
he

 
bl

ue
 a

nd
 p

ur
pl

e 
co

lo
ur

s

--
ne

ut
ra

l 
su

bs
ta

nc
es

 (
pH

 7
), 

ch
an

ge
 t

he
 c

ol
ou

r 
of

 u
ni

ve
rs

al
 

in
di

ca
to

r t
o 

gr
ee

n

•	
in

ve
st

ig
at

in
g 

a 
se

le
ct

io
n 

of
 h

ou
se

ho
ld

 s
ub

st
an

ce
s 

(s
uc

h 
as

 w
at

er
, t

ea
 a

nd
 ro

oi
bo

s,
 c

of
fe

e,
 m

ilk
, f

ru
it 

ju
ic

es
, v

in
eg

ar
, t

ar
ta

ric
 a

ci
d,

 w
as

hi
ng

 p
ow

de
r, 

bi
ca

rb
on

at
e 

of
 s

od
a,

 s
al

t w
at

er
) t

o 
te

st
 w

he
th

er
 th

ey
 

ar
e 

ac
id

s,
 b

as
es

 o
r n

eu
tra

ls
 u

si
ng

 u
ni

ve
rs

al
 in

di
ca

to
r 

an
d 

at
 le

as
t o

ne
 o

th
er

 in
di

ca
to

r (
su

ch
 a

s 
re

d 
ca

bb
ag

e 
w

at
er

, r
ed

 o
ni

on
 w

at
er

, t
ur

m
er

ic
 w

at
er

, b
ro

m
ot

hy
m

ol
 

bl
ue

, p
he

no
lp

ht
ha

le
in

). 
R

ec
or

d 
re

su
lts

 (c
ol

ou
r c

ha
ng

e)
 

on
 a

 ta
bl

e 
an

d 
dr

aw
 c

on
cl

us
io

ns
 (a

ci
d,

 b
as

e 
or

 n
eu

tra
l)

•	
se

qu
en

ci
ng

 th
e 

ab
ov

e 
su

bs
ta

nc
es

 a
cc

or
di

ng
 to

 th
e 

co
lo

ur
 c

ha
ng

e 
of

 th
e 

un
iv

er
sa

l i
nd

ic
at

or
, f

ro
m

 th
e 

m
os

t 
ac

id
ic

 (d
ar

ke
st

 re
d)

 to
 th

e 
m

os
t b

as
ic

 (p
ur

pl
e)

[N
ot

e:
 s

ee
 A

pp
en

di
x 

1 
(a

t t
he

 e
nd

 o
f t

hi
s 

te
rm

) f
or

 c
ol

ou
r 

ch
an

ge
s 

of
 th

es
e 

in
di

ca
to

rs
]

•	
U

ni
ve

rs
al

 in
di

ca
to

r

•	
R

ed
 c

ab
ba

ge
/ r

ed
 

on
io

n/
 tu

rm
er

ic
/ 

br
om

ot
hy

m
ol

 b
lu

e 
or

 p
he

no
lp

ht
ha

le
in

•	
Te

st
 tu

be
s

•	
Te

st
 tu

be
 ra

ck
s

•	
G

la
ss

 c
on

ta
in

er
s 

•	
Li

qu
id

s 
su

ch
 

as
: t

ea
, r

oo
ib

os
, 

co
ffe

e,
 m

ilk
, f

ru
it 

ju
ic

es
, f

iz
zy

 d
rin

ks

•	
H

ou
se

ho
ld

 
su

bs
ta

nc
es

 s
uc

h 
as

: v
in

eg
ar

, t
ar

ta
ric

 
ac

id
, l

em
on

, s
oa

p,
 

bi
ca

rb
on

at
e 

of
 

so
da

, l
iq

ui
d 

so
ap

 

½
 w

ee
k

R
ea

ct
io

ns
 o

f 
ac

id
s 

w
ith

 
ba

se
s:

 P
ar

t I

N
eu

tr
al

is
at

io
n 

an
d 

pH

•	
ac

id
s 

an
d 

ba
se

s 
re

ac
t t

og
et

he
r, 

w
e 

ca
ll 

th
is

 a
 n

eu
tra

lis
at

io
n 

re
ac

tio
n

•	
a 

ba
se

 re
ac

ts
 w

ith
 a

n 
ac

id
, t

o 
m

ak
e 

it 
le

ss
 a

ci
di

c 
/ n

eu
tra

l

•	
an

 a
ci

d 
re

ac
ts

 w
ith

 a
 b

as
e,

 to
 m

ak
e 

it 
le

ss
 b

as
ic

 / 
ne

ut
ra

l

•	
ac

id
s 

co
m

m
on

ly
 u

se
d 

in
 th

e 
la

bo
ra

to
ry

 in
cl

ud
e 

su
lp

hu
ric

 a
ci

d 
(H

2S
O

4) 
an

d 
hy

dr
oc

hl
or

ic
 a

ci
d 

(H
C

l)

•	
af

te
r r

ea
ct

in
g 

an
 a

ci
d 

an
d 

a 
ba

se
 to

ge
th

er
, t

he
 re

su
lta

nt
 p

H
 

w
ill

 v
ar

y 
ba

se
d 

on
 th

e 
st

re
ng

th
 o

f t
he

 a
ci

d 
an

d 
ba

se
 re

ac
ta

nt
s

•	
no

n-
m

et
al

 o
xi

de
s 

te
nd

 to
 b

e 
ac

id
ic

 (l
ow

 p
H

)

•	
ba

se
s 

(h
ig

h 
pH

) i
nc

lu
de

 m
et

al
 o

xi
de

s,
 m

et
al

 h
yd

ro
xi

de
s,

 m
et

al
 

ca
rb

on
at

es

•	
in

ve
st

ig
at

in
g 

ne
ut

ra
lis

at
io

n 
by

 re
ac

tin
g 

vi
ne

ga
r 

(a
ci

d)
 w

ith
 b

ic
ar

bo
na

te
 o

f s
od

a 
(b

as
e)

 [U
se

 u
ni

ve
rs

al
 

in
di

ca
to

r t
o 

fin
d 

th
e 

ap
pr

ox
im

at
e 

po
in

t a
t w

hi
ch

 th
e 

ac
id

 c
om

pl
et

el
y 

ne
ut

ra
lis

es
 th

e 
ba

se
 (H

in
t: 

un
iv

er
sa

l 
in

di
ca

to
r m

us
t t

ur
n 

gr
ee

n)
]

•	
B

ea
ke

rs
/ g

la
ss

 ja
rs

•	
Te

st
 tu

be
s

•	
Vi
ne
ga
r

•	
B

ic
ar

bo
na

te
 o

f 
so

da

•	
W

at
er

•	
U

ni
ve

rs
al

 in
di

ca
to

r
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C
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K

, AND



 DEMONSTRATIONS














EQ
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P

MENT
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C
ES

1 
w

ee
k

R
ea

ct
io

ns
 o

f 
ac

id
s 

w
ith

 
ba

se
s:

 P
ar

t II


Th
e 

ge
ne

ra
l r

ea
ct

io
n 

of
 a

n 
ac

id
 w

ith
 a

 m
et

al
 o

xi
de

 (b
as

e)

•	
w

he
n 

m
et

al
s 

re
ac

t w
ith

 o
xy

ge
n,

 th
ey

 te
nd

 to
 fo

rm
 o

xi
de

s 
w

hi
ch

 
ar

e 
ba

se
s 

(s
ee

 re
ac

tio
ns

 o
f m

et
al

s 
w

ith
 o

xy
ge

n)

•	
w

he
n 

an
y 

ac
id

 re
ac

ts
 w

ith
 a

 m
et

al
 o

xi
de

, t
he

 p
ro

du
ct

s 
fo

rm
ed

 
ar

e 
a 

sa
lt 

an
d 

w
at

er
. T

he
 ty

pe
 o

f s
al

t f
or

m
ed

 w
ill

 d
ep

en
d 

on
 

th
e 

sp
ec

ifi
c 

ac
id

 a
nd

 m
et

al
 o

xi
de

 u
se

d 
in

 th
at

 re
ac

tio
n

•	
th

e 
ge

ne
ra

l e
qu

at
io

n 
is

 a
lw

ay
s:

	
ac

id
 +

 m
et

al
 o

xi
de

 
 s

al
t +

 w
at

er

•	
E

xa
m

pl
e:

 

--
w

or
d 

eq
ua

tio
n:

 h
yd

ro
ch

lo
ric

 a
ci

d 
+ 

m
ag

ne
si

um
 o

xi
de

 
 

m
ag

ne
si

um
 c

hl
or

id
e 

+ 
w

at
er

--
ba

la
nc

ed
 c

he
m

ic
al

 e
qu

at
io

n:
 2

H
C

l +
 M

gO
 

 M
gC

l 2 +
 H

2O

A
pp

lic
at

io
ns

•	
bu

rn
in

g 
w

oo
d 

an
d 

fo
ss

il 
fu

el
s 

re
le

as
es

 c
ar

bo
n 

di
ox

id
e 

an
d 

su
lfu

r d
io

xi
de

 in
to

 th
e 

at
m

os
ph

er
e.

 T
he

se
 c

om
bi

ne
 w

ith
 w

at
er

 
in

 th
e 

at
m

os
ph

er
e 

to
 p

ro
du

ce
 a

ci
d 

ra
in

•	
lim

es
to

ne
 (C

aC
O

3) 
is

 u
se

d 
in

 a
gr

ic
ul

tu
re

 to
 m

ak
e 

so
il 

le
ss

 
ac

id
ic

Th
e 

ge
ne

ra
l r

ea
ct

io
n 

of
 a

n 
ac

id
 w

ith
 a

 m
et

al
 h

yd
ro

xi
de

 
(b

as
e)

•	
w

he
n 

m
et

al
s 

re
ac

t w
ith

 w
at

er
, t

he
y 

te
nd

 to
 fo

rm
 h

yd
ro

xi
de

s 
w

hi
ch

 a
re

 b
as

es

•	
w

he
n 

an
y 

ac
id

 re
ac

ts
 w

ith
 a

 m
et

al
 h

yd
ro

xi
de

, t
he

 p
ro

du
ct

s 
fo

rm
ed

 a
re

 a
 s

al
t a

nd
 w

at
er

. T
he

 ty
pe

 o
f s

al
t f

or
m

ed
 w

ill
 

de
pe

nd
 o

n 
th

e 
sp

ec
ifi

c 
ac

id
 a

nd
 m

et
al

 o
xi

de
 u

se
d 

in
 th

at
 

re
ac

tio
n

•	
th

e 
ge

ne
ra

l e
qu

at
io

n 
is

 a
lw

ay
s:

		
ac

id
 +

 m
et

al
 h

yd
ro

xi
de

 
 s

al
t +

 w
at

er

•	
E

xa
m

pl
e:

 

--
w

or
d 

eq
ua

tio
n:

 h
yd

ro
ch

lo
ric

 a
ci

d 
+ 

so
di

um
 h

yd
ro

xi
de

 
 

so
di

um
 c

hl
or

id
e 

+ 
w

at
er

--
ba

la
nc

ed
 c

he
m

ic
al

 e
qu

at
io

n:
 H

C
l +

 N
aO

H
 

 N
aC

l +
 H

2O

[N
ot

e:
 s

od
iu

m
 c

hl
or

id
e 

(N
aC

l) 
is

 ta
bl

e 
sa

lt]

•	
in

ve
st

ig
at

in
g 

w
he

th
er

 th
e 

m
ag

ne
si

um
 o

xi
de

 (M
gO

) 
[k

ep
t p

ro
du

ct
 fr

om
 b

ur
ni

ng
 m

ag
ne

si
um

] i
s 

an
 a

ci
d 

or
 a

 b
as

e 
w

he
n 

di
ss

ol
ve

d 
in

 w
at

er
. T

es
t t

he
 p

H
 

us
in

g 
un

iv
er

sa
l i

nd
ic

at
or

. R
ec

or
d 

th
e 

pH
, a

nd
 d

ra
w

 
co

nc
lu

si
on

s

•	
re

ad
in

g 
ab

ou
t t

he
 c

au
se

s 
an

d 
co

ns
eq

ue
nc

es
 o

f a
ci

d 
ra

in
 a

nd
 in

cl
ud

in
g 

po
ss

ib
le

 w
ay

s 
to

 re
du

ce
 a

ci
d 

ra
in

[S
af

et
y 

no
te

: F
or

 th
e 

fo
llo

w
in

g 
ac

tiv
iti

es
 - 

LE
AR

N
ER

S
 

SH
O

U
LD

 N
O

T 
TR

Y 
TO

 D
IL

U
TE

 H
YD

R
O

C
H

LO
R

IC
 A

C
ID

 
TH

EM
SE

LV
ES

 a
s 

ac
id

s 
re

ac
t s

tro
ng

ly
 w

ith
 w

at
er

. A
n 

ac
id

 
m

us
t b

e 
sl

ow
ly

 a
dd

ed
 to

 w
at

er
 a

nd
 n

ot
 w

at
er

 to
 a

n 
ac

id
 to

 
di

lu
te

 it
.]

•	
in

ve
st

ig
at

in
g 

ne
ut

ra
lis

at
io

n 
of

 m
et

al
 h

yd
ro

xi
de

s 
by

 
re

ac
tin

g 
di

lu
te

 s
od

iu
m

 h
yd

ro
xi

de
 (N

aO
H

) w
ith

 d
ilu

te
 

hy
dr

oc
hl

or
ic

 a
ci

d 
(H

C
l) 

[U
se

 u
ni

ve
rs

al
 in

di
ca

to
r t

o 
fin

d 
th

e 
ap

pr
ox

im
at

e 
po

in
t a

t w
hi

ch
 th

e 
ac

id
 c

om
pl

et
el

y 
ne

ut
ra

lis
es

 th
e 

ba
se

. (
H

in
t: 

un
iv

er
sa

l i
nd

ic
at

or
 m

us
t 

tu
rn

 g
re

en
) U

se
 a

 d
ro

pp
er

 to
 a

dd
 th

e 
ac

id
 a

s 
th

e 
so

lu
tio

n 
be

gi
ns

 to
 tu

rn
 th

e 
un

iv
er

sa
l i

nd
ic

at
or

 y
el

lo
w

 to
 

re
d]

 

•	
re

co
ve

rin
g 

th
e 

ta
bl

e 
sa

lt 
(s

od
iu

m
 c

hl
or

id
e)

 fr
om

 th
e 

ab
ov

e 
ne

ut
ra

lis
at

io
n 

by
 c

ry
st

al
lis

in
g 

it 
(e

va
po

ra
tin

g 
th

e 
so

lv
en

t) 
[N

ot
e:

 o
nl

y 
do

 th
is

 o
nc

e 
yo

u 
ha

ve
 c

on
fir

m
ed

 
th

at
 th

e 
so

di
um

 h
yd

ro
xi

de
 h

as
 b

ee
n 

co
m

pl
et

el
y 

ne
ut

ra
lis

ed
 (u

ni
ve

rs
al

 in
di

ca
to

r t
ur

ns
 g

re
en

)]

•	
M

ag
ne

si
um

 o
xi

de
 

po
w

de
r

•	
W

at
er

•	
U

ni
ve

rs
al

 in
di

ca
to

r

•	
Te

st
 tu

be
s

•	
Te

st
 tu

be
 ra

ck
s

•	
G

la
ss

 c
on

ta
in

er
s

•	
P

ic
tu

re
s 

ill
us

tra
tin

g 
th

e 
ef

fe
ct

s 
of

 a
ci

d 
ra

in

•	
D

ilu
te

 s
od

iu
m

 
hy

dr
ox

id
e 

•	
D

ilu
te

 h
yd

ro
ch

lo
ric

 
ac

id
 

•	
W

at
er

•	
U

ni
ve

rs
al

 in
di

ca
to

r

•	
B

ea
ke

rs
/ g

la
ss

 ja
rs

•	
Te

st
 tu

be
s

•	
U

ni
ve

rs
al

 in
di

ca
to

r

•	
H

ea
t s

ou
rc

e 
(s

uc
h 

as
 B

un
se

n 
or

 s
pi

rit
 

bu
rn

er
)

•	
E

va
po

ra
tin

g 
tin

s

•	
D

ro
pp

er



NATURAL SCIENCES GRADES 7-9

69CAPS

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

½
 w

ee
k

R
ea

ct
io

ns
 o

f 
ac

id
s 

w
ith

 
ba

se
s:

 P
ar

t III


Th
e 

ge
ne

ra
l r

ea
ct

io
n 

of
 a

n 
ac

id
 w

ith
 a

 m
et

al
 c

ar
bo

na
te

 
(b

as
e)

•	
m

et
al

 c
ar

bo
na

te
s 

ar
e 

ba
se

s 

•	
w

he
n 

an
y 

ac
id

 re
ac

ts
 w

ith
 a

 m
et

al
 c

ar
bo

na
te

, t
he

 p
ro

du
ct

s 
fo

rm
ed

 a
re

 a
 s

al
t, 

ca
rb

on
 d

io
xi

de
 a

nd
 w

at
er

. T
he

 ty
pe

 o
f s

al
t 

fo
rm

ed
 w

ill
 d

ep
en

d 
on

 th
e 

sp
ec

ifi
c 

ac
id

 a
nd

 m
et

al
 c

ar
bo

na
te

 
us

ed
 in

 th
at

 re
ac

tio
n

•	
th

e 
ge

ne
ra

l e
qu

at
io

n 
is

 a
lw

ay
s:

   
  a

ci
d 

+ 
m

et
al

 c
ar

bo
na

te
 

 s
al

t +
 c

ar
bo

n 
di

ox
id

e 
+ 

w
at

er

•	
in

ve
st

ig
at

in
g 

ne
ut

ra
lis

at
io

n 
of

 m
et

al
 c

ar
bo

na
te

s 
by

 
re

ac
tin

g 
ch

al
k 

du
st

 (c
al

ci
um

 c
ar

bo
na

te
) w

ith
 d

ilu
te

 
hy

dr
oc

hl
or

ic
 a

ci
d 

(H
C

l) 
[U

se
 u

ni
ve

rs
al

 in
di

ca
to

r t
o 

fin
d 

th
e 

ap
pr

ox
im

at
e 

po
in

t a
t w

hi
ch

 th
e 

ac
id

 c
om

pl
et

el
y 

ne
ut

ra
lis

es
 th

e 
ba

se
 (H

in
t: 

un
iv

er
sa

l i
nd

ic
at

or
 m

us
t 

tu
rn

 g
re

en
)].

 C
ol

le
ct

 th
e 

ca
rb

on
 d

io
xi

de
 a

s 
th

e 
re

ac
tio

n 
pr

oc
ee

ds
. T

es
t f

or
 th

e 
pr

es
en

ce
 o

f c
ar

bo
n 

di
ox

id
e

•	
C

ha
lk

 d
us

t

•	
D

ilu
te

 h
yd

ro
ch

lo
ric

 
ac

id

•	
W

at
er

•	
U

ni
ve

rs
al

 in
di

ca
to

r

•	
B

ea
ke

rs
/ g

la
ss

 ja
rs

•	
Te

st
 tu

be
s

•	
E

xa
m

pl
e:

 

--
w

or
d 

eq
ua

tio
n:

 h
yd

ro
ch

lo
ric

 a
ci

d 
+ 

ca
lc

iu
m

 c
ar

bo
na

te
 

 
ca

lc
iu

m
 c

hl
or

id
e 

+ 
ca

rb
on

 d
io

xi
de

 +
 w

at
er

--
ba

la
nc

ed
 c

he
m

ic
al

 e
qu

at
io

n:
 2

H
C

l +
 C

aC
O

3 
 C

aC
l 2 +

 
C

O
2 +

 H
2O

[N
ot

e:
 li

m
e 

w
at

er
 - 

C
a(

O
H

) 2, 
is

 u
se

d 
to

 te
st

 fo
r c

ar
bo

n 
di

ox
id

e 
(C

O
2) 

ga
s.

 W
he

n 
C

O
2 i

s 
bu

bb
le

d 
th

ro
ug

h 
cl

ea
r 

lim
e 

w
at

er
, i

t t
ur

ns
 w

hi
te

] 

•	
Li

m
e 

w
at

er

½
 w

ee
k

R
ea

ct
io

ns
 o

f 
ac

id
s 

w
ith

 
m

et
al

s

Th
e 

ge
ne

ra
l r

ea
ct

io
n 

of
 a

n 
ac

id
 w

ith
 a

 m
et

al

•	
w

he
n 

an
y 

ac
id

 re
ac

ts
 w

ith
 a

 m
et

al
, t

he
 p

ro
du

ct
s 

fo
rm

ed
 a

re
 a

 
sa

lt 
an

d 
hy

dr
og

en
 g

as
. T

he
 ty

pe
 o

f s
al

t f
or

m
ed

 w
ill

 d
ep

en
d 

on
 

th
e 

sp
ec

ifi
c 

ac
id

 a
nd

 m
et

al
 u

se
d 

in
 th

at
 re

ac
tio

n

•	
th

e 
ge

ne
ra

l e
qu

at
io

n 
is

 a
lw

ay
s:

   
ac

id
 +

 m
et

al
 

 s
al

t +
 h

yd
ro

ge
n 

ga
s

•	
E

xa
m

pl
e:

 

--
w

or
d 

eq
ua

tio
n:

 h
yd

ro
ch

lo
ric

 a
ci

d 
+ 

m
ag

ne
si

um
 

 
m

ag
ne

si
um

 c
hl

or
id

e 
+ 

hy
dr

og
en

 g
as

--
ba

la
nc

ed
 c

he
m

ic
al

 e
qu

at
io

n:
 2

H
C

l +
 M

g 
 M

gC
l 2 +

 H
2

 in
ve

st
ig

at
in

g 
re

ac
tio

ns
 o

f a
ci

ds
 w

ith
 m

et
al

s 
by

 re
ac

tin
g 

di
lu

te
 h

yd
ro

ch
lo

ric
 a

ci
d 

(H
C

l) 
w

ith
 m

ag
ne

si
um

. T
es

t f
or

 
H

2 g
as

[N
ot

e:
 a

 g
lo

w
in

g 
sp

lin
t i

s 
us

ed
 to

 te
st

 fo
r t

he
 p

re
se

nc
e 

of
 

hy
dr

og
en

 g
as

. I
t p

ro
du

ce
s 

a 
po

pp
in

g 
so

un
d]

•	
w

rit
in

g 
a 

su
m

m
ar

y 
of

 th
e 

fo
llo

w
in

g 
ge

ne
ra

l c
he

m
ic

al
 

re
ac

tio
ns

, u
si

ng
 w

or
ds

. A
ls

o 
gi

ve
 a

n 
ex

am
pl

e 
of

 e
ac

h 
w

rit
te

n 
as

 a
 b

al
an

ce
d 

ch
em

ic
al

 e
qu

at
io

n:

--
m

et
al

s 
an

d 
no

n-
m

et
al

s 
w

ith
 o

xy
ge

n

--
ac

id
s 

w
ith

 b
as

es
 (n

eu
tra

lis
at

io
n)

--
ac

id
s 

w
ith

 m
et

al
 o

xi
de

s

--
ac

id
s 

w
ith

 m
et

al
 h

yd
ro

xi
de

s

--
ac

id
s 

w
ith

 m
et

al
 c

ar
bo

na
te

s

•	
re

ad
in

g 
ab

ou
t c

ar
ee

rs
 in

 th
e 

ch
em

ic
al

 in
du

st
ry

, 
in

cl
ud

in
g 

ag
ric

ul
tu

re
, p

ha
rm

ac
y,

 c
he

m
ic

al
 e

ng
in

ee
rin

g,
 

m
in

in
g 

[n
ot

 fo
r a

ss
es

sm
en

t p
ur

po
se

s]

•	
M

ag
ne

si
um

•	
D

ilu
te

 h
yd

ro
ch

lo
ric

 
ac

id

•	
W

at
er

•	
B

ea
ke

rs
/ g

la
ss

 ja
rs

•	
Te

st
 tu

be
s

•	
W

oo
de

n 
sp

lin
t
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C
ES

A
ss

es
sm

en
t  

gu
id

el
in

es
Th

is
 c

on
te

nt
 a

nd
 th

e 
as

so
ci

at
ed

 c
on

ce
pt

s 
m

us
t b

e 
in

te
gr

at
ed

 w
ith

 th
e 

ai
m

s 
an

d 
sk

ill
s 

fo
r N

at
ur

al
 S

ci
en

ce
s 

(r
ef

er
 to

 S
ec

tio
n 

2)
.

•	
Le

ar
ne

rs
 s

ho
ul

d 
re

ad
, w

rit
e,

 d
ra

w
 a

nd
 d

o 
pr

ac
tic

al
 ta

sk
s 

re
gu

la
rly

•	
Ev
id
en
ce
 o
f l
ea
rn
er
’s 
w
or
k,
 in
clu

di
ng
 a
ss
es
sm

en
ts
, s
ho
ul
d 
be
 k
ep
t i
n 
th
e 
le
ar
ne
r’s
 

no
te

bo
ok

S
ch

oo
l-b

as
ed

 a
ss

es
sm

en
t (

in
cl

ud
in

g 
pr

ac
tic

al
 ta

sk
s 

an
d 

cl
as

s 
te

st
s)

, c
he

ck
in

g 
fo

r 
co

rr
ec

tn
es

s,
 a

nd
 p

ro
vi

di
ng

 c
on

st
ru

ct
iv

e 
fe

ed
ba

ck
 s

ho
ul

d 
be

 d
on

e 
re

gu
la

rly
.

As
 th

is
 is

 a
n 

ex
am

 te
rm

, t
he

 fi
na

l t
w

o 
w

ee
ks

 m
ay

 b
e 

re
qu

ire
d 

fo
r r

ev
is

io
n.

 

Fo
r m

or
e 

de
ta

ile
d 

gu
id

el
in

es
 o

n 
as

se
ss

m
en

t, 
re

fe
r t

o 
Se

ct
io

n 
4.

C
he

ck
 th

e 
le

ar
ne

r’s
 k

no
w

le
dg

e 
an

d 
th

at
 th

ey
 c

an
:

•	
di

st
in

gu
is

h 
be

tw
ee

n 
pu

re
 s

ub
st

an
ce

s 
an

d 
m

ix
tu

re
s

•	
di

st
in

gu
is

h 
be

tw
ee

n 
el

em
en

ts
 a

nd
 c

om
po

un
ds

•	
na

m
e 

an
d 

m
ak

e 
m

od
el

s 
of

 s
im

pl
e 

m
ol

ec
ul

es

•	
fo

r a
ny

 o
f t

he
 s

tu
di

ed
 re

ac
tio

ns
: 1

) d
es

cr
ib

e 
it 

in
 g

en
er

al
 te

rm
s;

 2
) d

es
cr

ib
e 

th
e 

ch
an

ge
s 

th
at

 o
cc

ur
 d

ur
in

g 
th

e 
re

ac
tio

n;
 3

) w
rit

e 
a 

ba
la

nc
ed

 e
qu

at
io

n 

•	
de

sc
rib

e 
th

e 
ne

ut
ra

lis
at

io
n 

of
 a

n 
ac

id
 w

ith
 a

 b
as

e 
us

in
g 

pH

A
pp

en
di

x:

Ta
bl

e:
 C

ol
ou

r c
ha

ng
es

 o
f s

el
ec

te
d 

in
di

ca
to

rs
 u

se
d 

in
 th

e 
S

en
io

r P
ha

se

INDI


C
ATOR




C
OLOUR





 IN

 A
C

ID
 (p

H
 1

 –
 6

)
C

OLOUR





 IN
 NEUTRAL





 

(p
H

 7
)

C
OLOUR





 IN

 B
ASE


 (p

H
 8

 -1
4)

U
ni

ve
rs

al
 in

di
ca

to
r

R
ed

, o
ra

ng
e,

 y
el

lo
w

G
re

en
B

lu
e,

 v
io

le
t, 

pu
rp

le

R
ed

 c
ab

ba
ge

 w
at

er
R

ed
, p

in
k

Vi
ol
et
, p
ur
pl
e

B
lu

e,
 g

re
en

, y
el

lo
w

R
ed

 o
ni

on
 w

at
er

R
ed

Vi
ol
et

G
re

en

Tu
m

er
ic

 w
at

er
Ye

llo
w

Ye
llo

w
R

ed

P
he

no
lp

ht
ha

le
in

co
lo

ur
le

ss
co

lo
ur

le
ss

P
in

k,
 re

d

B
ro

m
ot

hy
m

ol
 b

lu
e

Ye
llo

w
G

re
en

B
lu

e

R
ed

 li
tm

us
 p

ap
er

R
ed

R
ed

B
lu

e

B
lu

e 
lit

m
us

 p
ap

er
R

ed
B

lu
e

B
lu

e
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C
ES

2 
w

ee
ks

Fo
rc

es
Ty

pe
s 

of
 fo

rc
es

•	
a 

fo
rc

e 
is

 a
 p

us
h 

or
 p

ul
l (

or
 tw

is
t) 

ex
er

te
d 

up
on

 a
n 

ob
je

ct
•	

fo
rc

e 
is

 m
ea

su
re

d 
in

 u
ni

ts
 c

al
le

d 
ne

w
to

ns
 (N

)

•	
Te

xt
bo

ok
s 

an
d 

re
fe

re
nc

e 
m

at
er

ia
ls

•	
fo

rc
es

 th
at

 tw
o 

ob
je

ct
s 

ex
er

t o
n 

ea
ch

 o
th

er
 a

lw
ay

s 
ac

t i
n 

pa
irs

 
•	

a 
fo

rc
e 

ca
n 

ch
an

ge
 th

e 
sh

ap
e,

 d
ire

ct
io

n 
an

d 
sp

ee
d 

of
 a

n 
ob

je
ct

•	
al

l f
or

ce
s 

ac
tin

g 
on

 o
bj

ec
ts

 c
an

 b
e 

pl
ac

ed
 in

to
 tw

o 
br

oa
d 

gr
ou

ps
:

--
co

nt
ac

t f
or

ce
s

--
fie

ld
 fo

rc
es

 
C

on
ta

ct
 fo

rc
es

•	
a 

co
nt

ac
t f

or
ce

 (i
nc

lu
di

ng
 fr

ic
tio

n,
 te

ns
io

n,
 c

om
pr

es
si

on
) 

re
su

lts
 w

he
n 

tw
o 

bo
di

es
 a

re
 in

 c
on

ta
ct

 (t
ou

ch
) w

ith
 e

ac
h 

ot
he

r
Fi

el
d 

fo
rc

es
 (n

on
-c

on
ta

ct
 fo

rc
es

)
•	

fie
ld

 fo
rc

es
 re

su
lt 

fro
m

 a
ct

io
n-

at
-a

-d
is

ta
nc

e 
be

tw
ee

n 
tw

o 
bo

di
es

 
•	

co
m

m
on

 e
xa

m
pl

es
 o

f f
ie

ld
 fo

rc
es

 in
cl

ud
e 

gr
av

ita
tio

na
l, 

m
ag

ne
tic

 a
nd

 e
le

ct
ro

st
at

ic
 fo

rc
es

•	
In

ve
st

ig
at

in
g 

ph
ys

ic
al

 (m
ec

ha
ni

ca
l) 

pu
sh

 a
nd

 p
ul

l 
fo

rc
es

 o
n 

ob
je

ct
s 

an
d 

m
at

er
ia

ls
, s

uc
h 

as
 w

oo
de

n 
bl

oc
ks

, s
po

ng
es

, e
ra

se
rs

, f
ab

ric
, b

al
ls

 a
nd

 b
al

lo
on

s.
  

O
bs

er
ve

 w
ha

t h
ap

pe
ns

 w
he

n 
on

e 
pe

rs
on

 p
ul

ls
 

an
ot

he
r, 

w
he

n 
bo

th
 p

eo
pl

e 
pu

ll,
 w

he
n 

on
e 

pe
rs

on
 

pu
sh

es
, w

he
n 

tw
o 

pe
op

le
 p

us
h

•	
W

oo
de

n 
bl

oc
ks

•	
S

po
ng

es
•	

R
ub

be
r (

er
as

er
)

•	
Fa

br
ic

•	
B

al
ls

/b
al

lo
on

s

--
G

ra
vi

ta
tio

na
l 

fo
rc

e:
 g

ra
vi

ty
 is

 t
he

 f
or

ce
 o

f 
at

tra
ct

io
n 

(p
ul

l) 
th

at
 o

bj
ec

ts
/b

od
ie

s 
ha

ve
 o

n 
on

e 
an

ot
he

r d
ue

 to
 th

ei
r m

as
se

s.
 

Fo
r 

ex
am

pl
e 

th
e 

at
tra

ct
io

n 
of

 S
un

 a
nd

 p
la

ne
ts

, 
E

ar
th

 a
nd

 
M

oo
n,

 E
ar

th
 a

nd
 o

bj
ec

ts
 o

n 
th

e 
su

rfa
ce

 (p
eo

pl
e 

an
d 

th
in

gs
)

o	
ob

je
ct

s 
w

ith
 g

re
at

er
 m

as
s 

ha
ve

 m
or

e 
gr

av
ita

tio
na

l p
ul

l o
n 

ea
ch

 o
th

er
 

o	
fo

rc
e 

de
cr

ea
se

s 
as

 d
is

ta
nc

e 
be

tw
ee

n 
th

e 
ob

je
ct

s 
in

cr
ea

se
s 

(r
ef

er
 to

 G
ra

de
 7

 P
la

ne
t E

ar
th

 &
 B

ey
on

d)

•	
de

m
on

st
ra

tin
g 

gr
av

ita
tio

na
l f

or
ce

 u
si

ng
 fa

lli
ng

 
ob

je
ct

s:
 d

ire
ct

io
n 

is
 a

lw
ay

s 
“d

ow
nw

ar
ds

” t
ow

ar
ds

 th
e 

ce
nt

re
 o

f t
he

 E
ar

th
. T

he
 o

bj
ec

t (
sm

al
l m

as
s)

 a
nd

 th
e 

E
ar

th
 (l

ar
ge

 m
as

s)
 a

ttr
ac

t o
ne

 a
no

th
er

o	
fo

rc
e 

of
 g

ra
vi

ty
 is

 m
ea

su
re

d 
in

 n
ew

to
ns

 (N
) 

o	
th

e 
w

ei
gh

t o
f a

n 
ob

je
ct

 is
 th

e 
gr

av
ita

tio
na

l f
or

ce
 e

xe
rte

d 
on

 it
 b

y 
th

e 
E

ar
th

 (o
r t

he
 M

oo
n,

 o
r a

no
th

er
 p

la
ne

t).
 It

 is
 

al
so

 m
ea

su
re

d 
in

 n
ew

to
ns

 (N
)

◊	
th

e 
m

as
s 

of
 th

e 
ob

je
ct

 s
ta

ys
 th

e 
sa

m
e 

no
 m

at
te

r w
he

re
 

it 
is

 d
et

er
m

in
ed

◊	
ho

w
ev

er
, t

he
 w

ei
gh

t o
f a

n 
ob

je
ct

 w
ill

 c
ha

ng
e 

w
he

n 
w

ei
gh

ed
 in

 d
iff

er
en

t p
la

ce
s 

w
ith

 d
iff

er
en

t g
ra

vi
ta

tio
na

l 
fo

rc
e 

su
ch

 a
s 

on
 E

ar
th

 c
om

pa
re

d 
to

 th
e 

M
oo

n

•	
m

ea
su

rin
g 

an
d 

re
co

rd
in

g 
th

e 
w

ei
gh

ts
 (i

n 
ne

w
to

ns
) 

of
 d

iff
er

en
t o

bj
ec

ts
 u

si
ng

 a
 s

pr
in

g 
ba

la
nc

e 
an

d 
fo

rc
e 

m
et

er

•	
S

pr
in

g 
ba

la
nc

es
 

ca
lib

ra
te

d 
in

 
ne

w
to

ns
,



NATURAL SCIENCES GRADES 7-9

72 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

Fo
rc

es
[c

on
tin

ue
d.

..]

Fi
el

d 
fo

rc
es

 (n
on

-c
on

ta
ct

 fo
rc

es
) [

co
nt

in
ue

d.
..]

•	
M

ag
ne

tic
 fo

rc
e:

 m
ag

ne
ts

 a
ttr

ac
t m

ag
ne

tic
 s

ub
st

an
ce

s 
in

cl
ud

in
g 

iro
n,

 s
te

el
, c

ob
al

t, 
ni

ck
el

  

--
al

l m
ag

ne
ts

 h
av

e 
tw

o 
en

ds
/p

ol
es

 (n
or

th
 &

 s
ou

th
)

o	
op

po
si

te
 p

ol
es

 a
ttr

ac
t a

nd
 li

ke
 p

ol
es

 re
pe

l e
ac

h 
ot

he
r 

(m
ag

ne
tis

m
 is

 th
e 

pu
sh

 o
r p

ul
l f

or
ce

)

o	
ju

st
 li

ke
 a

 b
ar

 m
ag

ne
t, 

th
e 

E
ar

th
 h

as
 a

 m
ag

ne
tic

 fi
el

d 
(n

or
th

 a
nd

 s
ou

th
 p

ol
es

)

•	
In

ve
st

ig
at

in
g 

w
hi

ch
 s

ub
st

an
ce

s 
(n

on
-m

et
al

s 
an

d 
m

et
al

s)
 a

re
 a

ttr
ac

te
d 

by
 a

 b
ar

 m
ag

ne
t, 

us
in

g 
m

at
er

ia
ls

 
su

ch
 a

s 
pa

pe
r, 

w
oo

d,
 p

la
st

ic
, i

ro
n,

 b
ra

ss
, a

lu
m

in
iu

m
. 

R
ec

or
d 

th
e 

ob
se

rv
at

io
ns

 in
 ta

bl
e 

fo
rm

.

•	
In

ve
st

ig
at

in
g 

w
he

th
er

 a
 m

ag
ne

tic
 fo

rc
e 

ca
n 

ac
t o

n 
a 

m
ag

ne
tic

 s
ub

st
an

ce
 w

he
n 

it 
is

 s
ep

ar
at

ed
 fr

om
 th

e 
m

ag
ne

t b
y 

di
ffe

re
nt

 m
at

er
ia

ls
 s

uc
h 

as
 w

oo
d,

 p
ap

er
, 

fo
il,

 a
 h

an
d 

an
d 

st
ee

l

•	
ob

se
rv

in
g 

th
e 

pa
tte

rn
 m

ad
e 

by
 a

 m
ag

ne
t o

n 
iro

n 
fil

in
gs

 [s
pr

in
kl

e 
iro

n 
fil

in
gs

 o
n 

a 
pi

ec
e 

of
 p

ap
er

, a
nd

 
pl

ac
e 

a 
m

ag
ne

t u
nd

er
 th

e 
pa

pe
r]

•	
in

ve
st

ig
at

in
g 

re
pu

ls
io

n 
an

d 
at

tra
ct

io
n 

fo
rc

es
 o

f t
w

o 
ba

r m
ag

ne
ts

 w
he

n:
 

--
op

po
si

te
 p

ol
es

 a
re

 c
lo

se
 to

 e
ac

h 
ot

he
r (

pu
ll 

fo
rc

e)

--
lik

e 
po

le
s 

ar
e 

cl
os

e 
to

 e
ac

h 
ot

he
r (

pu
sh

 fo
rc

e)

•	
B

ar
 m

ag
ne

ts

•	
Iro

n 
fil

lin
gs

•	
P

ap
er

•	
W

oo
d

•	
P

la
st

ic

•	
Iro

n

•	
B

ra
ss

•	
A

lu
m

in
iu

m
 fo

il

•	
El

ec
tr

os
ta

tic
 fo

rc
e:

 W
he

n 
ce

rta
in

 m
at

er
ia

ls
 a

re
 ru

bb
ed

 
to

ge
th

er
, t

he
y 

ca
n 

ac
qu

ire
 a

n 
el

ec
tro

st
at

ic
 c

ha
rg

e 
as

 a
 re

su
lt 

of
 th

e 
lo

ss
 o

r g
ai

n 
of

 e
le

ct
ro

ns
 [N

ot
e:

 o
nl

y 
th

e 
el

ec
tro

ns
 a

re
 

tra
ns

fe
rr

ed
, p

ro
to

ns
 c

an
no

t m
ov

e]

--
du

rin
g 

ru
bb

in
g,

 th
e 

el
ec

tro
ns

 m
ov

e 
fro

m
 o

ne
 m

at
er

ia
l c

au
si

ng
 

a 
po

si
tiv

e 
ch

ar
ge

 o
n 

its
 s

ur
fa

ce
, 

an
d 

ca
us

in
g 

a 
ne

ga
tiv

e 
ch

ar
ge

 o
n 

th
e 

su
rfa

ce
 o

f t
he

 o
th

er
 m

at
er

ia
l

--
ob

je
ct

s 
w

hi
ch

 h
av

e 
lik

e 
ch

ar
ge

 (
+ 

an
d 

+ 
or

 -
 a

nd
 -

) 
re

pe
l 

(p
us

h)
 e

ac
h 

ot
he

r 
an

d 
th

os
e 

w
ith

 u
nl

ik
e 

ch
ar

ge
 (

+ 
an

d 
-)

 
at

tra
ct

 (p
ul

l) 
ea

ch
 o

th
er

 (r
ef

er
 to

 G
r 8

 E
ne

rg
y 

&
 C

ha
ng

e)

--
ch

ar
ge

d 
ob

je
ct

s 
in

 a
n 

el
ec

tro
st

at
ic

 s
ys

te
m

 p
os

se
ss

 p
ot

en
tia

l 
en

er
gy

. T
he

 e
ne

rg
y 

co
m

es
 fr

om
 th

e 
w

or
k 

do
ne

 d
ur

in
g 

ru
bb

in
g

•	
in

ve
st

ig
at

in
g 

ho
w

 to
 c

ha
rg

e 
ob

je
ct

s 
by

 ru
bb

in
g 

di
ffe

re
nt

 m
at

er
ia

ls
/o

bj
ec

ts
 to

ge
th

er
 u

si
ng

 a
va

ila
bl

e 
m

at
er

ia
ls

 a
nd

 o
bj

ec
ts

 in
cl

ud
in

g 
di

ffe
re

nt
 fa

br
ic

s,
 

in
fla

te
d 

ba
llo

on
s,

 p
la

st
ic

 c
om

bs
, p

er
sp

ex
, g

la
ss

, p
la

st
ic

 
ba

gs
 a

nd
 p

ie
ce

s 
of

 p
ap

er
. O

bs
er

ve
 th

e 
el

ec
tro

st
at

ic
 

fo
rc

es
 o

f a
ttr

ac
tio

n 
an

d 
re

pu
ls

io
n 

be
tw

ee
n 

th
e 

ob
je

ct
s 

[N
ot

e:
 T

hi
s 

ac
tiv

ity
 d

oe
s 

no
t w

or
k 

w
el

l i
n 

ra
in

y 
w

ea
th

er
 

or
 h

um
id

 c
on

di
tio

ns
 a

s 
w

at
er

 d
ro

pl
et

s 
in

 th
e 

ai
r a

llo
w

 
el

ec
tri

c 
ch

ar
ge

 to
 “l

ea
k”

 a
w

ay
 fr

om
 c

ha
rg

ed
 o

bj
ec

ts
]

•	
P

er
sp

ex

•	
P

la
st

ic
 ru

le
r/c

om
b

•	
P

la
st

ic
 b

ag
s 

•	
S

ilk
 c

lo
th

 a
nd

 o
th

er
 

fa
br

ic
s 

•	
In

fla
te

d 
ba

llo
on

s

•	
G

la
ss

•	
P

ie
ce

s 
of

 p
ap

er

--
a 

th
un

de
r 

cl
ou

d 
be

co
m

es
 c

ha
rg

ed
 b

y 
th

e 
ru

bb
in

g 
to

ge
th

er
 

of
 a

ir 
an

d 
w

at
er

 p
ar

tic
le

s 
m

ov
in

g 
pa

st
 e

ac
h 

ot
he

r 
in

 t
he

 
at

m
os

ph
er

e

o	
a 

lig
ht

ni
ng

 s
tri

ke
 o

cc
ur

s 
w

he
n 

th
er

e 
is

 a
 m

as
si

ve
 

di
sc

ha
rg

e 
(r

el
ea

se
 o

f c
ha

rg
e)

 b
et

w
ee

n 
th

e 
th

un
de

r c
lo

ud
 

an
d 

th
e 

gr
ou

nd
. L

ig
ht

ni
ng

 is
 a

 g
ia

nt
 s

pa
rk

 o
f e

le
ct

ric
ity

o	
sa

fe
ty

 p
re

ca
ut

io
ns

 s
ho

ul
d 

be
 c

on
si

de
re

d 
du

rin
g 

th
un

de
r 

an
d 

lig
ht

ni
ng

 s
to

rm
s

•	
w

rit
in

g 
ab

ou
t s

af
et

y 
pr

ec
au

tio
ns

 d
ur

in
g 

th
un

de
r a

nd
 

lig
ht

ni
ng

 s
to

rm
s



NATURAL SCIENCES GRADES 7-9

73CAPS

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

½
 w

ee
k

El
ec

tr
ic

 c
el

ls
 

as
 e

ne
rg

y 
sy

st
em

s

El
ec

tr
ic

 c
el

ls
•	

a 
ce

ll 
is

 a
 s

ys
te

m
 in

 w
hi

ch
 c

er
ta

in
 c

he
m

ic
al

 re
ac

tio
ns

 c
an

 
ca

us
e 

th
e 

flo
w

 o
f e

le
ct

ric
ity

 th
ro

ug
h 

an
 e

xt
er

na
l c

irc
ui

t
•	

ce
lls

 a
re

 a
 s

ou
rc

e 
of

 e
le

ct
ric

ity
•	

a 
ba

tte
ry

 is
 a

 g
ro

up
 o

f c
el

ls
 th

at
 a

re
 c

on
ne

ct
ed

 to
ge

th
er

•	
m

ak
in

g 
a 

ce
ll 

by
 p

la
ci

ng
 z

in
c 

an
d 

co
pp

er
 p

la
te

s,
 a

s 
el

ec
tro

de
s 

--
in

 a
 s

ol
ut

io
n 

of
 la

bo
ra

to
ry

 c
he

m
ic

al
s 

(s
uc

h 
as

 z
in

c 
su

lp
ha

te
 a

nd
 c

op
pe

r s
ul

ph
at

e)
 [u

se
 a

 c
lo

th
 s

oa
ke

d 
in

 
ei

th
er

 o
f t

he
 s

ol
ut

io
ns

 a
s 

a 
sa

lt 
br

id
ge

]
O

R
--

in
 a

n 
ac

id
ic

 fr
ui

t (
su

ch
 a

s 
a 

le
m

on
)

[N
ot

e:
 C

on
ne

ct
 s

ev
er

al
 c

el
ls

 in
 s

er
ie

s 
un

til
 a

 L
E

D
 (L

ig
ht

 
E

m
itt

in
g 

D
io

de
) i

s 
ab

le
 to

 li
gh

t u
p 

or
 c

on
ne

ct
 a

 s
en

si
tiv

e 
m

ul
tim

et
er

/v
ol

tm
et

er
 to

 th
e 

el
ec

tro
de

s 
to

 s
ho

w
 th

e 
vo

lta
ge

]

•	
C

on
du

ct
in

g 
w

ire
s

•	
LE

D
 b

ul
bs

•	
Zi

nc
 a

nd
 c

op
pe

r 
pl

at
es

, z
in

c 
su

lp
ha

te
, c

op
pe

r 
su

lp
ha

te
, 

1 
w

ee
k

R
es

is
ta

nc
e

U
se

s 
of

 re
si

st
or

s
•	

co
nd

uc
to

rs
 (e

ve
n 

go
od

 c
on

du
ct

or
s)

 h
ea

t u
p 

w
he

n 
cu

rr
en

t 
pa
ss
es
 th
ro
ug
h 
th
em

: s
om

e 
en
er
gy
 is
 ‘l
os
t’/
’w
as
te
d’
 a
s 
he
at
. 

A
ll 

co
nd

uc
to

rs
 h

av
e 

so
m

e 
re

si
st

an
ce

•	
a 

re
si

st
or

 is
 a

 c
on

du
ct

in
g 

m
at

er
ia

l s
el

ec
te

d 
to

 c
on

tro
l t

he
 

cu
rr

en
t o

r t
o 

pr
ov

id
e 

us
ef

ul
 e

ne
rg

y 
tra

ns
fe

r, 
su

ch
 a

s 
in

 b
ul

bs
, 

rh
eo

st
at

s,
 m

ot
or

s,
 li

gh
t s

en
si

tiv
e 

di
od

es
, l

ig
ht

 e
m

itt
in

g 
di

od
es

Fa
ct

or
s 

th
at

 a
ffe

ct
 re

si
st

an
ce

 in
 a

 c
irc

ui
t

•	
ty

pe
 o

f m
at

er
ia

l: 
di

ffe
re

nt
 c

on
du

ct
in

g 
m

at
er

ia
ls

 h
av

e 
di

ffe
re

nt
 

re
si

st
an

ce
 to

 a
n 

el
ec

tri
c 

cu
rr

en
t

•	
th

ic
kn

es
s 

of
 th

e 
co

nd
uc

to
r: 

th
in

ne
r w

ire
s 

ha
ve

 m
or

e 
re

si
st

an
ce

 
th

an
 th

ic
ke

r w
ire

s
•	

le
ng

th
 o

f t
he

 c
on

du
ct

or
: l

on
ge

r w
ire

s 
ha

ve
 m

or
e 

re
si

st
an

ce
 

th
an

 s
ho

rte
r w

ire
s

•	
te

m
pe

ra
tu

re
 o

f t
he

 c
on

du
ct

or
: g

en
er

al
ly

 h
ot

te
r c

on
du

ct
or

s 
(m

et
al

s)
 h

av
e 

hi
gh

er
 re

si
st

an
ce

 th
an

 c
ol

de
r c

on
du

ct
or

s

•	
in

ve
st

ig
at

in
g 

at
 le

as
t o

ne
 o

f t
he

 fa
ct

or
s 

(ty
pe

 o
f 

m
at

er
ia

l, 
th

ic
kn

es
s 

or
 le

ng
th

 o
f t

he
 c

on
du

ct
or

) t
ha

t 
af

fe
ct

 re
si

st
an

ce
 o

f a
 c

on
du

ct
or

 in
 a

 c
irc

ui
t [

m
ak

e 
a 

ci
rc

ui
t c

on
ta

in
in

g 
a 

ce
ll,

 li
gh

t b
ul

b 
an

d 
an

 a
m

m
et

er
 in

 
se

rie
s,

 th
en

 in
se

rt 
th

e 
di

ffe
re

nt
 c

on
du

ct
or

s,
 o

ne
 a

t a
 

tim
e]

. R
ec

or
d 

am
m

et
er

 re
ad

in
gs

 o
n 

a 
ta

bl
e 

an
d 

dr
aw

 
co

nc
lu

si
on

s
[N

ot
e:

 It
 is

 n
ot

 re
qu

ire
d 

to
 d

o 
an

 a
ct

iv
ity

 o
n 

th
e 

ef
fe

ct
 o

f 
te

m
pe

ra
tu

re
 a

t t
hi

s 
le

ve
l]

•	
C

irc
ui

t b
oa

rd
•	

C
el

ls
/b

at
te

ry
•	

D
iff

er
en

t c
on

du
ct

or
s 

(w
ire

s)
•	

Li
gh

t b
ul

bs
 o

r L
E

D
s

•	
A

m
m

et
er

2 
w

ee
ks

Se
rie

s 
an

d 
pa

ra
lle

l 
ci

rc
ui

ts

Se
rie

s 
ci

rc
ui

ts
•	

w
he

n 
ce

lls
 a

re
 c

on
ne

ct
ed

 to
ge

th
er

 in
 s

er
ie

s,
 th

e 
to

ta
l v

ol
ta

ge
 

is
 th

e 
su

m
 o

f t
he

 v
ol

ta
ge

s 
(p

ot
en

tia
l d

iff
er

en
ce

s)
 o

f i
nd

iv
id

ua
l 

ce
lls

•	
re

si
st

or
s 

ca
n 

be
 c

on
ne

ct
ed

 in
 s

er
ie

s 
in

 a
 c

irc
ui

t
•	

th
e 

to
ta

l v
ol

ta
ge

 a
cr

os
s 

th
e 

ba
tte

ry
 is

 th
e 

sa
m

e 
as

 th
e 

su
m

 o
f 

th
e 

vo
lta

ge
s 

ac
ro

ss
 e

ac
h 

of
 th

e 
re

si
st

or
s

--
a 

re
si

st
or

 w
ith

 h
ig

he
r r

es
is

ta
nc

e 
w

ill
 h

av
e 

hi
gh

er
 v

ol
ta

ge
 

ac
ro

ss
 it

--
a 

re
si

st
or

 w
ith

 lo
w

er
 re

si
st

an
ce

 w
ill

 h
av

e 
a 

lo
w

er
 v

ol
ta

ge
 

ac
ro

ss
 it

•	
in

ve
st

ig
at

in
g 

th
e 

ef
fe

ct
s 

of
 c

on
ne

ct
in

g 
m

or
e 

ce
lls

 in
 

se
rie

s 
in

to
 th
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R
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r

•	
LE

D
s

•	
Vo

ltm
et
er

•	
A

m
m

et
er



NATURAL SCIENCES GRADES 7-9

74 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)

TIME



TO

PI
C

C
ONTENT





 

&
 C

ON


C
EP

TS
SU

G
G

ESTED



 A

C
TIVITIES





: INVESTI





G

ATIONS



,

 
PRA


C

TI
C

AL
 

WOR



K

, AND



 DEMONSTRATIONS














EQ

UI
P

MENT


 
AND




 
RESOUR







C
ES

Se
rie

s 
an

d 
pa

ra
lle

l 
ci

rc
ui

ts
[c

on
tin

ue
d.

..]

Se
rie

s 
ci

rc
ui

ts
 [c

on
tin

ue
d.

..]

•	
th

e 
cu

rr
en

t i
s 

th
e 

sa
m

e 
w

he
n 

m
ea

su
re

d 
at

 a
ny

 p
oi

nt
 in

 a
 g

iv
en

 
se

rie
s 

ci
rc

ui
t

•	
th

e 
to

ta
l c

ur
re

nt
 d

ec
re

as
es

 w
ith

 e
ac

h 
re

si
st

or
 a

dd
ed

 in
 s

er
ie

s 
to

 th
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 c
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t d
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 p
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 c
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 c
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w
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 fr
om

 
sh

al
e 

or
 m

ar
bl

e 
fro

m
 li

m
es

to
ne

•	
so

m
e 

ro
ck

 is
 p

us
he

d 
be

lo
w

 th
e 

cr
us

t, 
m

el
ts

 a
nd

 b
ec

om
es

 
m

ag
m

a 
ag

ai
n
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C
ES

2 
w

ee
ks

M
in

in
g 

of
 

m
in

er
al

 
re

so
ur

ce
s

Ex
tr

ac
tin

g 
or

es

•	
pe

op
le

 e
xt

ra
ct

 v
al

ua
bl

e 
m

in
er

al
s 

fro
m

 th
e 

lit
ho

sp
he

re
 

•	
ro

ck
 th

at
 c

on
ta

in
s 

hi
gh

 c
on

ce
nt

ra
tio

ns
 o

f a
 v

al
ua

bl
e 

m
in

er
al

 is
 

ca
lle

d 
an

 o
re

•	
th

e 
or

e 
is

 re
m

ov
ed

 fr
om

 th
e 

cr
us

t b
y 

m
in

in
g 

•	
so

m
e 

m
in

er
al

s 
ca

n 
be

 u
se

d 
in

 th
ei

r n
at

ur
al

 fo
rm

 s
uc

h 
as

 
sa

nd
, p

ot
as

h,
 d

ia
m

on
ds

R
ef

in
in

g 
m

in
er

al
s

•	
so

m
e 

ot
he

r m
in

er
al

s 
re

qu
ire

 a
 c

he
m

ic
al

 o
r p

hy
si

ca
l p

ro
ce

ss
 

to
 e

xt
ra

ct
 th

e 
re

qu
ire

d 
m

at
er

ia
l s

uc
h 

as
 ir

on
 fr

om
 ir

on
-o

re
 

(c
he

m
ic

al
) o

r g
ol

d 
fro

m
 g

ol
d-

or
e 

(p
hy

si
ca

l) 

•	
kn

ow
le

dg
e 

of
 ir

on
 a

nd
 c

op
pe

r e
xt

ra
ct

io
n 

is
 th

ou
sa

nd
s 

of
 

ye
ar

s 
ol

d

--
iro

n 
or

e 
w

as
 h

ea
te

d 
w

ith
 c

ha
rc

oa
l t

o 
m

ak
e 

lu
m

ps
 o

f i
ro

n

--
S

ou
th

 A
fri

ca
n 

ar
ch

ae
ol

og
ic

al
 s

ite
s 

in
 K

w
aZ

ul
u 

N
at

al
 a

nd
 

Li
m

po
po

 p
ro

vi
de

 e
vi

de
nc

e 
fo

r t
hi

s

•	
m

od
er

n 
pr

oc
es

se
s 

m
ix

 c
ok

e 
(a

 fo
rm

 o
f c

ar
bo

n 
m

ad
e 

fro
m

 
co

al
) a

nd
 o

th
er

 m
et

al
s 

w
ith

 ir
on

 to
 p

ro
du

ce
 s

te
el

•	
re

ad
in

g 
ab

ou
t h

ow
 m

et
al

 is
 e

xt
ra

ct
ed

 fr
om

 o
re

OR


•	
in

ve
st

ig
at

in
g 

/ d
em

on
st

ra
tin

g 
ho

w
 le

ad
 is

 e
xt

ra
ct

ed
 

fro
m

 it
s 

or
e 

by
 h

ea
tin

g 
le

ad
 o

xi
de

 o
n 

a 
ca

rb
on

 b
lo

ck

OR


•	
ill

us
tr

at
in

g 
ph

ys
ic

al
 s

ep
ar

at
io

n 
pr

oc
es

se
s 

us
ed

 in
 

m
in

in
g 

[h
an

d 
so

rti
ng

 o
r s

ift
in

g 
st

on
es

 fr
om

 s
an

d]

•	
Vi
de
o 
cl
ip
s 
fro
m
 th
e 

in
te

rn
et

 s
ho

w
in

g 
m

et
al

s 
be

in
g 

ex
tra

ct
ed

 fr
om

 o
re

•	
P

ic
tu

re
s 

to
 s

ho
w

 
va

rio
us

 m
et

ho
ds

 o
f 

m
in

in
g 

•	
B

lo
w

 p
ip

es

•	
Le

ad
 o

xi
de

•	
C

ar
bo

n 
bl

oc
ks

•	
B

un
se

n 
/ s

pi
rit

 
bu

rn
er

s

M
in

in
g 

in
 S

ou
th

 A
fr

ic
a

•	
th

er
e 

is
 la

rg
e 

sc
al

e 
m

in
in

g 
ac

tiv
ity

 in
 S

ou
th

 A
fri

ca

•	
th

is
 a

ct
iv

ity
 h

as
 s

ig
ni

fic
an

t e
nv

iro
nm

en
ta

l i
m

pa
ct

s 
su

ch
 a

s

--
cr

ea
tio

n 
of

 m
in

e 
du

m
ps

--
po

llu
tio

n 
of

 w
at

er
 re

so
ur

ce
s

--
da

m
ag

e 
to

 p
la

ce
s 

w
ith

 h
ig

h 
to

ur
is

t o
r c

ul
tu

ra
l h

er
ita

ge
 v

al
ue

--
lo

ss
 o

f f
ar

m
in

g 
an

d 
w

ild
 li

fe
 e

nv
iro

nm
en

ts

•	
re

se
ar

ch
in

g 
an

d 
w

rit
in

g 
ab

ou
t a

 m
in

in
g 

ac
tiv

ity
 in

 
S

ou
th

 A
fri

ca
. D

es
cr

ib
e 

th
e:

 

--
el

em
en

ts
 a

nd
 c

om
po

un
ds

 b
ei

ng
 m

in
ed

--
ch

em
ic

al
 a

nd
 p

hy
si

ca
l s

ep
ar

at
io

n 
m

et
ho

ds
 u

se
d

--
en

vi
ro

nm
en

ta
l i

m
pa

ct
s

2 
w

ee
ks

A
tm

os
ph

er
e

A
tm

os
ph

er
e

•	
th

e 
at

m
os

ph
er

e 
is

 th
e 

m
ix

tu
re

 o
f g

as
es

 h
el

d 
ar

ou
nd

 th
e 

E
ar

th
 

by
 g

ra
vi

ty

•	
th

is
 m

ix
tu

re
 is

 k
no

w
n 

as
 a

ir 
an

d 
co

ns
is

ts
 o

f n
itr

og
en

 (7
8%

), 
ox

yg
en

 (2
1%

), 
ca

rb
on

 d
io

xi
de

 (l
es

s 
th

an
 1

%
), 

an
d 

ot
he

r 
ga

se
s,

 in
cl

ud
in

g 
w

at
er

 v
ap

ou
r (

1%
)

•	
dr

aw
in

g 
w

ith
 la

be
ls

 a
nd

 w
rit

in
g 

ab
ou

t t
he

 la
ye

rs
 o

f 
th

e 
at

m
os

ph
er

e 
to

 s
ca

le
 [u

se
 a

 ru
le

r t
o 

dr
aw

 th
e 

sc
al

e 
ac

cu
ra

te
ly

]

•	
Vi
de
o 
cl
ip
s 
fro
m
 th
e 

in
te

rn
et
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C
ES

A
tm

os
ph

er
e

[c
on

tin
ue

d…
]

A
tm

os
ph

er
e 

[c
on

tin
ue

d…
]

•	
th

e 
de

ns
ity

 o
f t

he
 g

as
 p

ar
tic

le
s 

de
cr

ea
se

s 
as

 th
e 

di
st

an
ce

 
fro

m
 th

e 
E

ar
th

 in
cr

ea
se

s 
(th

e 
fu

rth
er

 a
w

ay
 fr

om
 th

e 
E

ar
th

, t
he

 
th

in
ne

r t
he

 a
ir)

•	
th

e 
at

m
os

ph
er

e 
ha

s 
fo

ur
 la

ye
rs

: t
ro

po
sp

he
re

, s
tra

to
sp

he
re

, 
m

es
os

ph
er

e,
 th

er
m

os
ph

er
e

•	
ea

ch
 la

ye
r h

as
 a

 d
iff

er
en

t t
em

pe
ra

tu
re

 g
ra

di
en

t 

•	
te

m
pe

ra
tu

re
 g

ra
di

en
t i

s 
ho

w
 m

uc
h 

th
e 

te
m

pe
ra

tu
re

 c
ha

ng
es

 
w

ith
 h

ei
gh

t a
bo

ve
 s

ea
 le

ve
l (

al
tit

ud
e)

Tr
op

os
ph

er
e 

•	
th

is
 la

ye
r e

xt
en

ds
 fr

om
 s

ea
 le

ve
l t

o 
ab

ou
t 1

0 
km

 a
bo

ve
 th

e 
su

rfa
ce

 o
f t

he
 E

ar
th

•	
it 

co
nt

ai
ns

 m
or

e 
th

an
 7

0%
 o

f t
he

 m
as

s 
of

 th
e 

at
m

os
ph

er
e 

(p
ar

tic
le

s 
cl

os
es

t t
og

et
he

r)
 a

nd
 it

 h
as

 th
e 

gr
ea

te
st

 d
en

si
ty

•	
th

e 
te

m
pe

ra
tu

re
 d

ec
re

as
es

 a
s 

th
e 

di
st

an
ce

 fr
om

 th
e 

su
rfa

ce
  

in
cr

ea
se

s 
(th

e 
fu

rth
er

 a
w

ay
 fr

om
 th

e 
E

ar
th

, t
he

 c
ol

de
r t

he
 a

ir)

•	
w

ea
th

er
 o

cc
ur

s 
in

 th
is

 la
ye

r

•	
al

l a
ni

m
al

s 
an

d 
pl

an
ts

 li
ve

 in
 th

is
 la

ye
r

St
ra

to
sp

he
re

•	
th

is
 la

ye
r e

xt
en

ds
 fr

om
 a

bo
ut

 1
0 

km
 to

 a
bo

ut
 5

0 
km

 a
bo

ve
 th

e 
E
ar
th
’s
 s
ur
fa
ce

•	
th

e 
ai

r i
n 

th
e 

st
ra

to
sp

he
re

 is
 v

er
y 

th
in

 c
om

pa
re

d 
to

 th
e 

ai
r i

n 
th

e 
tro

po
sp

he
re

•	
so

m
e 

ae
ro

pl
an

es
 fl

y 
as

 h
ig

h 
as

 th
e 

st
ra

to
sp

he
re

•	
th

e 
st

ra
to

sp
he

re
 in

cl
ud

es
 a

 b
an

d 
of

 o
zo

ne
 g

as
 (O

3) 
w

hi
ch

 
ab

so
rb

s 
ul

tra
vi

ol
et

 ra
di

at
io

n 
fro

m
 th

e 
S

un

•	
th

is
 a

bs
or

pt
io

n 
of

 u
ltr

av
io

le
t r

ad
ia

tio
n 

in
cr

ea
se

s 
th

e 
te

m
pe

ra
tu

re
 o

f t
he

 s
tra

to
sp

he
re

 - 
as

 a
 re

su
lt,

 th
e 

fu
rth

er
 a

w
ay

 
fro

m
 th

e 
E

ar
th

, t
he

 w
ar

m
er

 th
e 

ai
r b

ec
om

es

•	
to

o 
m

uc
h 

ul
tra

vi
ol

et
 ra

di
at

io
n 

in
te

rfe
re

s 
w

ith
 li

fe
 o

n 
E

ar
th

 
(h

um
an

 h
ea

lth
, p

ho
to

sy
nt

he
si

s,
 li

fe
 c

yc
le

s 
an

d 
si

ze
s 

of
 

po
pu

la
tio

ns
 o

f s
pe

ci
es

)

•	
ca

lc
ul

at
in

g 
th

e 
te

m
pe

ra
tu

re
 a

t d
iff

er
en

t h
ei

gh
ts

 a
bo

ve
 

se
a 

le
ve

l i
n 

th
e 

tro
po

sp
he

re
 (t

he
 te

m
pe

ra
tu

re
 g

ra
di

en
t 

is
 a

bo
ut

 1
o C

 p
er

 1
00

 m
et

re
s 

in
 s

til
l a

ir)
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C
ES

A
tm

os
ph

er
e

[c
on

tin
ue

d…
]

M
es

os
ph

er
e

•	
th
is
 la
ye
r e
xt
en
ds
 fr
om

 a
bo
ut
 5
0 
– 
80
 k
m
 a
bo
ve
 th
e 
E
ar
th
’s
 

su
rfa

ce

•	
th

e 
ai

r i
s 

ex
tre

m
el

y 
th

in
 a

nd
 v

er
y 

co
ld

 

•	
th

er
e 

is
 s

til
l e

no
ug

h 
ai

r i
n 

th
is

 la
ye

r t
o 

bu
rn

 u
p 

sm
al

l r
oc

ks
 a

nd
 

du
st

 e
nt

er
in

g 
fro

m
 s

pa
ce

•	
bu

rn
in

g 
ro

ck
s 

ar
e 

vi
si

bl
e 

fro
m

 th
e 

E
ar

th
 a

nd
 k

no
w

n 
as

 
‘s
ho
ot
in
g 
st
ar
s’

Th
er

m
os

ph
er

e
•	

th
is

 la
ye

r s
ta

rts
 a

bo
ve

 8
0 

km
 fr

om
 th

e 
E

ar
th

 (t
he

 
th

er
m

os
ph

er
e 

sl
ow

ly
 d

im
in

is
he

s 
at

 a
bo

ut
 3

50
 k

m
 a

nd
 s

pa
ce

 
be

gi
ns

 a
fte

r t
ha

t. 
S

at
el

lit
es

 o
rb

it 
m

uc
h 

fu
rth

er
 a

w
ay

)
•	

th
e 

In
te

rn
at

io
na

l S
pa

ce
 S

ta
tio

n 
(IS

S
), 

w
he

re
 a

st
ro

na
ut

s 
w

or
k 

in
 s

pa
ce

 o
rb

its
 th

e 
E

ar
th

 a
t a

 h
ei

gh
t o

f a
bo

ut
 3

70
 k

m
 

•	
th

e 
lo

w
es

t p
ar

t o
f t

he
 th

er
m

os
ph

er
e 

ab
so

rb
s 

ul
tra

vi
ol

et
 

ra
di

at
io

n 
an

d 
da

ng
er

ou
s 

X
-r

ay
s 

fro
m

 th
e 

S
un

 
•	
it 
al
so
 re
fle
ct
s 
ra
di
o 
w
av
es
 b
ac
k 
to
 E
ar
th
 fo
r T

V
 a
nd
 ra
di
o 

br
oa

dc
as

ts
Th

e 
gr

ee
nh

ou
se

 e
ffe

ct
•	

th
e 

gr
ee

nh
ou

se
 e

ffe
ct

 is
 a

 n
at

ur
al

 p
he

no
m

en
on

 –
 it

 w
ar

m
s 

th
e 

at
m

os
ph

er
e 

su
ffi

ci
en

tly
 to

 s
us

ta
in

 li
fe

•	
gr

ee
nh

ou
se

 g
as

es
 tr

ap
 th

e 
ul

tra
vi

ol
et

 ra
di

at
io

n 
w

hi
ch

 th
en

 
w

ar
m

s 
th

e 
ai

r c
lo

se
st

 to
 th

e 
su

rfa
ce

 o
f t

he
 E

ar
th

 (l
ik

e 
in

si
de

 a
 

gr
ee

nh
ou

se
)

•	
th

e 
m

os
t c

om
m

on
 g

re
en

ho
us

e 
ga

se
s 

ar
e 

ca
rb

on
 d

io
xi

de
, 

w
at

er
 v

ap
ou

r a
nd

 m
et

ha
ne

•	
an

 in
cr

ea
se

 in
 g

re
en

ho
us

e 
ga

se
s 

le
ad

s 
to

 g
lo

ba
l w

ar
m

in
g

•	
gl

ob
al

 w
ar

m
in

g 
is

 a
n 

in
cr

ea
se

 in
 th

e 
av

er
ag

e 
te

m
pe

ra
tu

re
 o

f 
th

e 
at

m
os

ph
er

e 
•	

gl
ob

al
 w

ar
m

in
g 

is
 a

 p
ot

en
tia

lly
 li

fe
 th

re
at

en
in

g 
pr

ob
le

m
 o

n 
E

ar
th

. I
t c

an
 le

ad
 to

:
--

cl
im

at
e 

ch
an

ge
--

ris
in

g 
se

a 
le

ve
ls

--
fo

od
 s

ho
rta

ge
s

--
m

as
s 

ex
tin

ct
io

ns

•	
m

ak
in

g 
a 

m
od

el
 to

 s
ho

w
 th

e 
gr

ee
nh

ou
se

 e
ffe

ct
 [u

se
 

cl
ea

r p
la

st
ic

 b
ag

s 
an

d 
th

er
m

om
et

er
s]

•	
in

ve
st

ig
at

in
g 

an
d 

re
po

rt
in

g 
on

 th
e 

im
pa

ct
 o

f g
lo

ba
l 

w
ar

m
in

g

•	
R

ef
er

en
ce

 
m

at
er

ia
ls

 
•	
Vi
de
o 
cl
ip
s 
fro
m
 th
e 

in
te

rn
et

 s
ho

w
in

g 
th

e 
gr

ee
nh

ou
se

 
ef

fe
ct

•	
P

ic
tu

re
s

•	
Th

er
m

om
et

er
s

•	
C

le
ar

 p
la

st
ic

 b
ag

s
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ES

1 
w

ee
k

B
irt

h,
 li

fe
 a

nd
 

de
at

h 
of

 s
ta

rs
Th

e 
bi

rt
h 

of
 a

 s
ta

r
•	

st
ar

s 
ex

is
t f

or
 a

 fi
ni

te
 p

er
io

d 
of

 ti
m

e
•	

st
ar

s 
fo

rm
 in

si
de

 h
ug

e 
cl

ou
ds

 o
f g

as
 a

nd
 d

us
t c

al
le

d 
ne

bu
la

e,
 

fa
r o

ut
 in

 s
pa

ce
•	

th
es

e 
ne

bu
la

e 
(h

ug
e 

am
ou

nt
s 

of
 d

us
t a

nd
 g

as
) a

re
 p

ul
le

d 
to

ge
th

er
 b

y 
gr

av
ity

 a
nd

 s
lo

w
ly

 c
ol

la
ps

e 
•	

as
 th

ey
 c

on
tra

ct
 th

ey
 h

ea
t u

p 
•	

on
ce

 th
e 

te
m

pe
ra

tu
re

 is
 h
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SECTION 4: ASSESSMENT

4.1	INTRODU CTION

Assessment is a continuous and planned process of identifying, gathering, interpreting and diagnosing, information 
about the performance of learners. All forms of assessment involve generating and collecting evidence of achievement; 
evaluating this evidence and using this information to understand and thereby assist the learner’s development and 
the teaching process.

Assessment should be both informal and formal. In both cases regular feedback should be provided to learners to 
enhance the learning experience.

Informal and formal assessment

Informal assessment consists of regular checking of learners’ class work (including practical tasks) asking questions 
orally and giving constructive feedback. Marks for informal assessment need not be recorded.

Formal assessment consists of selected assessment tasks, the marks of which should be recorded formally. These 
assessment tasks are done throughout the year and include tests, selected practical tasks or investigations and 
examinations. All marks that are recorded formally contribute to the final year mark.

Assessment is a process that measures individual learners’ attainment of knowledge (content, concepts and skills) in 
a subject by collecting, analysing and interpreting the data and information obtained from this process to:

•	 Enable the teacher to judge a learners’ progress in a reliable way

•	 Inform learners of their strengths, weaknesses and progress

•	 Assist teachers, parents and other stakeholders in making decisions about the learning process and the 
progress of learners

Assessment should be mapped out against the content (concepts and skills) and specific aims for Natural Sciences. 
In both informal and formal assessments it is important to ensure that in the course of a school year:

•	 all of the subject content is covered

•	 the full range of major skills is included. (See Section 2.7 and Section 4.5)

•	 a variety of different forms of assessment is used. (See Section 4.4)

4.2	IN FORMAL ASSESSMENT OR DAILY ASSESSMENT

The purpose of Informal assessment is to continuously collect information on a learner’s achievement that can be 
used to improve their learning.

Informal assessment is a daily monitoring of learners’ progress. It should not be seen as separate from the learning 
activities taking place in the classroom.
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Informal assessment can be done through observation, discussion, practical demonstrations, informal classroom 
interactions, classwork, investigations and so on. 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 also 
be used to provide feedback to the learners and to inform planning for teaching.

Self-assessment and peer assessment, as part of informal assessment, actively involves learners in assessment 
and a teacher playing an overseeing role. This is important as it allows learners to learn from and reflect on their own 
performance.   

Selected informal assessment tasks may be marked by learners or teachers, but need not be recorded unless 
the teacher wishes to do so. The results of daily assessment tasks are not taken into account for promotion and 
certification purposes, but for improving teaching and learning.  

Informal, on-going assessments should be used to encourage the acquisition of knowledge and skills and should 
be the stepping stones leading up to the formal tasks in the Programme of Formal Assessment. (See Section 4.4)

4.3	 FORMAL ASSESSMENT

Formal assessment tasks and tests form part of a year-long formal Programme of Assessment in each Grade 
and subject. Formal assessments are marked and recorded by the teacher for progression purposes. All Formal 
Assessment tasks must be moderated for the purpose of quality assurance and to ensure that appropriate standards 
are maintained.

Formal assessment provides teachers with a systematic way of evaluating how well learners are progressing in a 
Grade and in a particular subject. Formal assessment tasks in Natural Sciences are tests, examinations, selected 
practical tasks or investigations and a project. The project may be done at any time during the year, but the marks 
must be recorded in the 4th term. (See details in Section 4.4)

The School-based assessment component in the different phases is as follows:

Grades Formal school-based End-of-year examinations

R - 3 100% n/a

4 - 6 75% 25%

7 - 9 40% 60%

10 and 11 25% 75%

12 25% including school-based mid-year 
and ‘trial’ examinations External examination: 75%

Formally assessed tests and practical tasks/investigations must together reflect the whole term’s work. Weighting of 
marks should reflect time allotted to each section in the curriculum content. 

The cognitive demands of assessment

The cognitive demands of assessment used should be appropriate to the age and developmental level of the learners 
in the grade. Assessments in Natural Sciences must cater for a range of cognitive levels and abilities of learners 
within this context. The assessment tasks should be carefully designed to cover the content of the subject as well as 
the range of major skills that have been specified under the Process skills (See Section 2.7)
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The Specific Aims, the topics and content and the range of major skills must be used to inform the planning and 
development of assessment tasks.

Cognitive levels for the assessment of content in Grades 7, 8 and 9

Setting tests and 
tasks for different 
cognitive levels

Knowing science Understanding 
science 

Applying scientific 
knowledge

Evaluating, 
analyzing, 

synthesising 
scientific knowledge

Percentages 
indicating the 

proportion of low, 
middle and high 
order questions 

in tasks, tests and 
exams

Low order questions
40%

Middle order questions
45%

High order questions
15%

Useful verbs to 
use when setting 
questions

State

Name

Label

List

Define

Describe

and others ...

Explain

Compare

Rearrange

Illustrate

Give an example

Calculate

Make a generalisation  

and others …

Predict

Apply

Use knowledge to 
demonstrate 

Solve

Implement

Judge

and others …

Select

Differentiate

Analyse

Infer

Suggest a reason

Interpret

Discuss

Categorise

and others ...

These cognitive skills apply to all three Specific Aims for Natural Sciences. (See Section 2.6)

4.4	 FORMAL ASSESSMENT REQUIREMENTS FOR NATURAL SCIENCES 

In any formal assessment, learners should be made aware of what will be assessed and how that will be assessed.

Grades 7, 8 and 9

FORMAL 
ASSESSMENTS TERM 1 TERM 2 TERM 3 TERM 4 TOTAL % FOR 

THE YEAR

School-based 
assessments

Test 1 Test 2 Test 3 *Practical task/ 
Investigation 4

40%
*Practical task/
Investigation 1

*Practical task/
Investigation 2 

*Practical task/
Investigation 3

***Project

Exams
**Exam 1

on work from 
terms 1 & 2

**Exam 2
on work from 
terms 3 & 4

60%

Number of formal 
assessments 2 3 2 3 Total: 100%

Notes:  * Grade appropriate assessment on aspects of investigation processes should form part of the selected      
                practical tasks in the assessment programme for the year

            ** Content, concepts and skills across all the topics, including knowledge of investigations and some skills  
                associated with practical work must be assessed in the written exams 

           *** The project can be done at any time of the year but it is incorporated in the 4th term mark
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A note on tests and examinations 

Tests and examinations consist of a range of questions that cover the different cognitive levels – knowing science, 
understanding and applying scientific knowledge, evaluating, analysing and synthesising. (See percentages indicating 
the weighting of Cognitive levels for the assessment of content under Section 4.3). The weighting of marks 
should reflect time allotted to each section in the curriculum content.

A single formal class test in a term will not necessarily provide the most accurate and reliable evidence of every 
learner’s performance. One formal class test in the first three terms is the minimum number that must be recorded.

Learners are required to respond to questions within a specified time under controlled conditions. Since they are 
generally easy to mark reliably, they are a good way to conduct formal assessment, and can also be a useful informal 
assessment tool. Examinations are similar to tests; the only difference is that they cover more content.

A note on practical tasks

In carrying out practical tasks learners are required to demonstrate their skills or proficiencies. Learners use materials 
and equipment to create, produce or investigate something. The teacher observes the learner demonstrate specific 
practical skills (e.g. measuring the height of a plant, manipulating materials to make models, using a thermometer to 
measure temperature, etc.). Practical tasks can be very useful for assessing how learners draw on knowledge and 
values to carry out practical skills (manual and/or behavioural, e.g. safety and handling of equipment).

Any practical task should provide opportunities for learners to demonstrate several different skills - see those listed 
under Section 2.7. These may or may not include investigation skills. However, there are some circumstances in 
which only some of these skills would apply and not every skill can be assessed in every practical task.

Practical tasks include a range of activities where learners communicate what they know and can do. Include a range 
of tasks to ensure inclusivity and to accommodate different learning styles. These ways to communicate include: 
acting out, speaking/discussing, drawing, making models, doing science practical work, working in the environment, 
writing and doing calculations.

Assessment of practical tasks

The assessment may be based on the end-result of the activity (the product), or the carrying-out of the activity (the 
process), or a combination of both. Assessment tools of projects could be a combination of rubric, memorandum, 
checklist, etc.

A note on projects

Projects are tasks in which learners illustrate or apply knowledge that they have gained in class. Projects may 
involve aspects of investigation and/or research. Learners may collect data to understand a particular set of 
circumstances and/or phenomena. In doing this, they can build models, compile reports, essays or posters and even 
give presentations. Learners can do projects individually or in groups or working alone, but with some support and 
guidance from the teacher. The teacher directs the choice of the project, usually by providing the learners with a topic 
or brief for the investigation.
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Assessment of projects

Teachers can assess different stages of projects separately, or the entire project. Assessment of projects should be 
based on the understanding of content, application of skills and values applicable in a relevant context and may vary 
in extent. Projects may be done in class and should be sufficiently diverse to promote inclusivity. Assessment tools 
of projects could be a combination of rubric, memorandum, checklist, etc.  One project per year must be done in the 
Senior Phase. It can be done in any term, but the marks must be recorded in term 4.  

4.5	RE CORDING AND REPORTING

4.5.1	R ecording is a process in which the teacher documents the level of a learner’s performance in a specific 
assessment task. It indicates learner progress towards the achievement of the knowledge as prescribed in the 
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. Records should be used to monitor learning and to plan ahead.

Guidelines on how the major process skills can be recorded for marks in Natural Sciences 

Many of these major process skills (also refer to Section 2.7) are combined into one activity. Not every major skill 
needs to be marked and recorded in each task.

Natural Sciences major investigation process skills Mark allocation
Writing the topic

Raising/ writing a question to investigate

Making a prediction/ hypothesis

Planning the investigation

Collecting data 

Recording data

Evaluating and communicating results

Total

4.5.2	R eporting is a process of communicating learner performance to learners, parents, schools, and other 
stakeholders. Learner performance can be reported in a number of ways. These include report cards, parents’ 
meetings, school visitation days, parent-teacher conferences, phone calls, letters, class or school newsletters, etc.

Teachers will record actual marks against the task by using a record sheet; and report percentages against 
the subject on the learners’ report cards. Percentages are reported and may be related to the 7-point rating 
code. (See Section 4.5.4)

Schools are required to provide quarterly feedback to parents on the Programme of Formal Assessment, using a 
formal reporting tool, such as a report card. The schedule and the report card should indicate the overall level of 
performance of a learner.
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4.5.3	M ark allocation

A minimum mark allocation is prescribed for the tests, tasks, project and examinations for each Grade in the Senior 
Phase. 

For purposes of reporting, the marks for the assessment tasks of each term must be combined to create a mark out 
of 100 (a percentage). For Term 2 and for the overall year mark (calculated at the end of Term 4), the school based 
assessments and examinations should be combined in the ratio 40:60.

See the examples for each Grade below.

GRADE 7 (Example based on minimum prescribed marks)

FORMAL 
ASSESSMENTS TERM 1 TERM 2 TERM 3 TERM 4 TOTAL % FOR 

THE YEAR

School-based 
assessments

Test 1 
(30 marks)

Test 2 
(30 marks)

Test 3
(30 marks)

Practical task / 
Investigation 4

(20 marks)
40%

Practical task /
Investigation 1

(20 marks)

Practical task /
Investigation 2 

(20 marks)

Practical task /
Investigation 3 

(20 marks)

Project
(20 marks)1

Exams

Exam 1
on work from 
terms 1 & 2
(60 marks)

Exam 2
on work from 
terms 3 & 4
(60 marks)

60%

Number of formal 
assessments 2 3 2 3 Total: 100%

1.	 Calculating the marks for each term:

Term 1 (%) = (Test 1 mark + Practical task 1 mark) ÷ (30 + 20) × 100

Term 2 (%) = (Test 2 mark + Practical 2 mark) ÷ (30 + 20) × 40 + (Exam 1 mark ÷ 60) × 60

Term 3 (%) = (Test 3 mark + Practical 3 mark) ÷ (30 + 20) × 100

Term 4 (%) = Final year mark (see number 4 below)

2.	 Calculating the School-based assessment mark:

School-based assessment mark = (Test 1 mark + Test 2 mark + Test 3 mark + Practical 1 + Practical 2 mark + 
Practical 3 mark + Practical 4 mark + Project mark) ÷ (30 + 30 + 30 + 20 + 20 + 20 + 20 + 20) × 100

3.	 Calculating the Exam mark:

Exam mark = (Exam 1 mark + Exam 2 mark) ÷ (60 + 60) × 100

4.	 Calculating the Final year mark:

Final year mark = (School based assessment mark × 0,4) + (Exam mark × 0,6)

Percentages are reported and may be related to the 7-point rating code as given below.   	
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GRADE 8 (Example based on minimum prescribed marks)

FORMAL 
ASSESSMENTS TERM 1 TERM 2 TERM 3 TERM 4 TOTAL % FOR 

THE YEAR

School-based 
assessments

Test 1 

(35 marks)

Test 2 

(35 marks)

Test 3

(35 marks)

Practical task / 
Investigation 4

(20 marks)
40%Practical task /

Investigation 1

(20 marks)

Practical task /

Investigation 2 

(20 marks)

Practical task /

Investigation 3 

(20 marks)

Project

(30 marks)2

Exams

Exam 1

on work from 
terms 1 & 2

(70 marks)

Exam 2

on work from 
terms 3 & 4

(70 marks)

60%

Number of formal 
assessments 2 3 2 3 Total: 100%

1.	 Calculating the marks for each term:

Term 1 (%) = (Test 1 mark + Practical task 1 mark) ÷ (35 + 20) × 100

Term 2 (%) = (Test 2 mark + Practical 2 mark) ÷ (35 + 20) × 40 + (Exam 1 mark ÷ 70) × 60

Term 3 (%) = (Test 3 mark + Practical 3 mark) ÷ (35 + 20) × 100

Term 4 (%) = Final year mark (see number 4 below)

2.	 Calculating the School-based assessment mark:

School-based assessment mark = (Test 1 mark + Test 2 mark + Test 3 mark + Practical 1 + Practical 2 mark + 
Practical 3 mark + Practical 4 mark + Project mark) ÷ (35 + 35 + 35 + 20 + 20 + 20 + 20 + 30) × 100

3.	 Calculating the Exam mark:

Exam mark = (Exam 1 mark + Exam 2 mark) ÷ (70 + 70) × 100

4.	 Calculating the Final year mark:

Final year mark = (School based assessment mark × 0,4) + (Exam mark × 0,6)

Percentages are reported and may be related to the 7-point rating code as given below.   
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GRADE 9 (Example based on minimum prescribed marks)

FORMAL 
ASSESSMENTS TERM 1 TERM 2 TERM 3 TERM 4 TOTAL % FOR 

THE YEAR

School-based 
assessments

Test 1 

(40 marks)

Test 2 

(40 marks)

Test 3

(40 marks)

Practical task / 
Investigation 4

(20 marks)
40%

Practical task /

Investigation 1

(20 marks)

Practical task /

Investigation 2 

(20 marks)

Practical task /

Investigation 3 

(20 marks)

Project

(50 marks)3

Exams

Exam 1

on work from 
terms 1 & 2

(80 marks)

Exam 2

on work from 
terms 3 & 4

(80 marks)

60%

Number of formal 
assessments 2 3 2 3 Total: 100%

1.	 Calculating the marks for each term:

Term 1 (%) = (Test 1 mark + Practical task 1 mark) ÷ (40 + 20) × 100

Term 2 (%) = (Test 2 mark + Practical 2 mark) ÷ (40 + 20) × 40 + (Exam 1 mark ÷ 80) × 60

Term 3 (%) = (Test 3 mark + Practical 3 mark) ÷ (40 + 20) × 100

Term 4 (%) = Final year mark (see number 4 below)

2.	 Calculating the School-based assessment mark:

School-based assessment mark = (Test 1 mark + Test 2 mark + Test 3 mark + Practical 1 + Practical 2 mark + 
Practical 3 mark + Practical 4 mark + Project mark) ÷ (40 + 40 + 40 + 20 + 20 + 20 + 20 + 50) × 100

3.	 Calculating the Exam mark:

Exam mark = (Exam 1 mark + Exam 2 mark) ÷ (80 + 80) × 100

4.	 Calculating the Final year mark:

Final year mark = (School based assessment mark × 0,4) + (Exam mark × 0,6)

Percentages are reported and may be related to the 7-point rating code as given below.   
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4.5.4	 Codes and percentages for reporting in Grades R – 12

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	MODERATION  OF ASSESSMENT

Moderation refers to the process that ensures that the assessment tasks are fair, valid and reliable. Moderation should 
be implemented at school, district and, if necessary provincial levels. Comprehensive and appropriate moderation 
practices must be in place for the quality assurance of all subject assessments.

In Grades 7, 8 & 9 the formal School-based assessment (including the practical assessment tasks) should be 
moderated by the relevant subject specialist(s) at district level and if necessary at provincial level in consultation with 
the moderators at school. Moderation serves the following purposes:

1.	 It should ascertain whether the subject content and skills have been taught and assessed.  (sufficiently covered)

2.	 It should ensure that the correct balance of cognitive demands is reflected in the assessment.

3.	 It should ensure that the assessments and marking are of an acceptable standard and consistency.

4.	 It should identify areas in which the teacher may need further development and should lead to support for such 
development.

5.	 It should reflect the scope covered by the teacher in line with the term’s requirement.

Moderation is therefore an ongoing process and not a once-off event at the end of the year. There is no national 
moderation in the Senior Phase.

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	 The policy document, National Protocol for Assessment Grades R – 12.

(Footnotes)

1	 (NB – the project can be done at any time of the year but it is incorporated in the 4th term mark)

2	 (NB – the project can be done at any time of the year but it is incorporated in the 4th term mark)

3	 (NB – the project can be done at any time of the year but it is incorporated in the 4th term mark)



NATURAL SCIENCES GRADES 7-9

94 CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)




