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Integrated Science

Tarm I - TTI

Introductorv ¥otes to Svllabus

I Background

The Tntegrated Science Syllabus has been adapted from the
" Scottish Integratsd Science as set out in Science for (eneral

Fducatinn Curriculum Papers Yo. 7, Scottish FEducation Department
(RMS0) '

The oripginal svllabus was tried out in about 470 pilot
schools in “alavsia between 1969 and 1972, The present ‘alavsian
Inteprated Science Sv¢llabus has undergone a few changes, mainlv in
the order of voresentaticn, taking awav unsuitable and adding new
content material to suit local conditions.

1T General "hiectives and Fmphasis _ o

The generz] statement of airs and the specific objectives
in the pages following should he referred to. They also should
form the guideline to vpossible teacher - nupil performance and
achievement and also teaching stvle,anproach and methods in
general.at the end of the course, pupils should be expected to
have ‘acquired an éppron*{ate degree and extent of knowledge and
understanding of science and some. of its hasic prlnclples favourable
attitudes and practical skills.

I11° General Anproach

The teaching approach should be consonant with the aims
and objectives of the course. Tt is suggested that the 'didactic'
method be minimised and the 'heuristic’ method utilised wherever
possible., Generallv, class-paced instruction has been recommended.

The organisation of practical activities is left to the
teacher but-the follow pattern is a useful guide :-

(1) * Individual or small group activitv
(2) eﬁtation' method ‘
(3) Teacher demonstrations
(4) Tndividual assignrents.

IV Svilahus Allocation

The suggested allocation of topics is as follows:-

i)

f form 1 v Sections 1 -4
Torm 2 Sections 7 - 12
Form 3 : Sections 13 - 16

The order of the topics to be taught should generallv be
that recommended, esveciallv Sections 1 - 4,as certain basic
scientific principles and concepts should be acquired before
the rest of the material can be fully appreciated. However, the
order within one year mav not he very rigid.
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v Time Allocation
The course is intended to he covered in three vears
~with a weekly time allocation of 2N0 minutes (i.e. 5 pericds).
It is suggoqted wherever possible,at least three perionds
“should he practical wor¥ done in the-science laboratory or
in the classroom
VT Testing and Assessment ’
Testing should be done onlv ‘to assess whether the
stated specific objectives have been achieved. The most
" appropriate time, .if testing is desirable, is after a whole
section of the svllabus has bheen taupht and not at a pre~
allocated time, ’
: Testing can he done in various ways including mritten
'objective tvne' test items and station—tyve practical test.
1f an objective - tvpe test paper is to he given the
teacher should ensure that the proportion of questions of
various categories and complex1t1es should be approprlate.
It is. suggesteﬁ that fHe Fnlln"mp should be a gulde
in test - construction.
Question Category * | Proportion (roughly)
A 50 7
kg
P 30 %
"n’
o 15 %
n 57 .
1 .
Degree of fomplexitv Proporticn {roughly)
Simple (9) 450 7
Medium hard 1) - A0 7
: : S
Yard (W) ‘ ' 20 %
*Key to Symhols ' /

A'(Knowlédge) ssssvenss Tecall of useful 1nformat10n not inert or 1nonnrat1ve ,

ideas.

B (Comprehension) ...... including abilitv to extend a principle to 2 krown

_ ‘ ; classroom or texthook situation where it is obvious
R to the pupil which principle. should be used.



C (Application)

D (Highest

abilities)

VIT

™
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atility to avnply a principle to a new situation
where the pupil must first select the appropriate
principle.

including analvsis, svnthesis and evaluation.

Use of Instructioral  aterials.

Svilahus -

wnrksheets =
BN AL

"~

Teachers® -

Guide

Apparatus
and Equipment

Audio-visual
Aids

exrhooks -
BN A

Teachers should study the syllahus carefully,
paying special attention to %he snecific
ohjectives for each section of the syllatus.

T™e svllahus, and not the worksheets, will Torr
~he hasis for the Lower Certificate Fxamina-icn.

At present, the teaching method should be 2eared
to the use of snecially orepared worksheets.
Teachers are encourage to supplement these work-
sheets by writing appropriate ones wherever
rnssible to suit the needs of their pupils.
Vowever, the general principles of worksheet
construction should be adhered to.

The role of 'texthook' has changed accordine o
the philosonhy and aims of education. Tn this

case, it should be, at best, = pupil reference

book suitable for self-paced background reading
and encouraging pupils to seek answers to themr
problems and finding ways of doing so.

Teachers should consult'these as frequently as
desirable,

This paper un Scienck for Ceneral Fducation 7™S0)
is a verv useful teacher puide to the philosohhyv,
rationale and method to the teaching of this
course and should te consulted wherever possible.

Tmprovisation of science apparatus is en—
couraged, Where improvisation is not possible,
standard - tvpe apnaratus,if available, should
be rade use of as frequently as possible, if
desired, bv the pupils.

Judicious use should be made of these, if gm“k
availahle, to achieve cesirable lessrmpohbjective

5!



INTEGRATED SCIENCE FOR MALAYSIA

Svllabus Topics

Forms 1 - 111
FORY 1
Jection  1: Introqucinz Science
1.1 Introduction to some lab techniques and use of units
1.2 Introducing to the Scientific Method
nection 21 Leoking At Living Things

2.1 Investigation of some living things
2.2 Niversity of form
2.3 The idea of classification

Section 3 Energy
3.1 Forms of energy
3.2 Energv interconversion
3.3 Energy converters in action
3." Energy and living th'ngs
Section 4: Particles of Matter

4.1 Evidence of particles?

4.2 The kinetic theory . y
4.3 Structure of solids, liquids and gases

4.4 Some applications of kinetic theory

>

(a) Relative weight of solids, liquids, gases.
(b) Expansion of heating

(e) Gas 'presgure'

U
w

cticn S: Some Common Gases

Preparation and properties of some common gases
Composition of air

Unbreathed and breathed air

Solubility of air in water

Release of energy - respiration

Respiratory system

Energy intake and photo synthesis

Rusting

-

e e

Lt wviinnun in
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- 3 .\: »
raction 6: Cells and reproduction !

6.1 Units of 1life - cells
6.2 Cells in reproduction
6.3 Achieving fertjlisation
6.4 The growing ewmbryo




cention & About Flectricity

e e A

1 Electricity at rest

8.2 What is electricity ?

8.3 Flectricity in motion = current
S.4 Opposing the current — resistance
8.5 Heating by current

8.6 Drivine the current = voltage.

Section 9: Hvdrogen, 4cids and Bases
0.1 Preparation and properties of hydrogen
9.2 Burning hydrogen - synthesis of water
: 9.3 'Electrolveis of water'
Doh Action of retals on cold water
9.5 Action of metals on dilute acids
5.6 Common properties of acids and alkaiis
i 9.7 'Salt Formation!
Saction 10 Detecting the Environment
10.1 Rectalineal prepogation of light
10.2 Reflection of light
10.3 Ray-tracing
10.4 The eye and light
10.5 Vigion: scme limitations
10.6 Vision: some defects
10.7 Ear and Sound
10.8 Hearing: Some limitations and defects
10.9 Balance
10. 10, The MNervous system
Section 11: Solutes and solverts

11.1 The water cycle
11.2 Solubility inaqueous scolvents
1.3 Hon-~aqueous solvents

A Emulsions and colloids

].lh

Sactiou 12: Transport Systems
12.1 Types of food balanced diet
12.2 Teeth ani feeding
12.3 (Other methods of feeding
12.4 Digestive system
12.5 Digestive process
12.6 Need for a transport system
127 Types of rtransport systems
12.2 Exeretion and Elimination.
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Sextion 17 More About Electricity
13,1 Electricity in the home
13.2 Introduction to Flectronics
13.7 Introduction to electromagnetism
1A Electric Supply
fecrion 14: Support arnd Movement
14.1 The idea of force
14.2 Work and energy -
14,2 Support in plants
14.4 Support in animwals
14.5 Muscles and movement
Section 15: The TFarth
16.1 Origin and structure of Earth
16.2 Naturally occuring elerents
15.3 Naturallv occuring sulphides, oxides and carbonates
16.4 Silica and silicates
16,53 Petroleum as fuel
16.6 Salts from the sea
16.7 The Soil environment
Secrion 16: Population and Propagation

(To be developed)
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INTFGRATED SOIEMOE ONURSE.

STATFMENT OF ORJECTIVES

{Summative)

Pupils should acquire{

(A)

1.

2

Ca

3.

b

.5;

6.
7.

2.

(E)

lnl

13,

14.
15.

©)

160

17.

in knowledge and understandine

knowledge of some facts and concents concerning the environment

knowledge of the use of appronriate 1nstrnmPntq in scientific
experiment

an adequate scientific vocahularv

‘an abilitv to communicate using this vocabulary

comprehension of some hasic concepts in science so that thev
can he used” in familiar situations
abilitv to select relevant knowledge and-apply it in new situztions

ability to analvse data and drawv conclusions

abilitv to think and act creativelv

ahilitv to evaluzte in terms of internal ans external criter:a.

in attitudes

awareness of the inter-relationshin of the different discinlines
of science

avareness of the 1nter~relacvnnehln nf the various Aundamenta]
conceots in science

awvareness of the relatmnnthn of qc1ence to ‘other asnects of
the currlculum

awareness of the contrihution of science to the econom1c and
social 1ife of the cormunity.

IWTEREST AMD ENJOYMENT T enIENnT,

an objectivity in ohservation and in assessing observations.

in practical skills
‘some simple- scientific skills

some experimental techniques involvire several skills.

-

Jlthln ‘each of these rhree grouns the iters are in hierarchica)l
order of complexity, S
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ancxflc "jectives for the Various antlons of
the Tntegrated Science fvllabus,

(The €inal outcome of these formatives, as specified for each
fection, should he the nverall objectives for the whole
Svllabus. More specific ohjectives are also found inthe
Teachers' Cuide to Worksheets.)

Pupils should acquire:

In Section 1: Introducing Science .

(1)

(7)

(%)

9

flO)

-, . |
knowledge of the use of measurement devices and units frequentlv
emploved in the sciences. -

the knowledge that there is considerahle variation within ganv
one %ind of organism,

ahilitv to observe and recoard resu]ts

sowe abilitv to an"lvse certain data and draw tentative con-—
clusions.

awareness that human senses are lirited and unreliable.

awareness that some varlahles have’ dlstrxbutxons which are
random and some which are non—random.

awareness of the incompleteness of much scientific knowledge
(Rlackbox). :

INTEREST IN AND EMTHIISIASM FOR SCIENCE.
confidence in handling simple qpparatué.

certain simple experimental techniques and skills in the
laboratory.

In Section 2 : Looking at T.iving Things,

(1)
(2)

(3)

(4)
(5)

%)

(8)

(9)

the knowledge that animals react to external stimuli.

" the knowledge that there is a verv large wvarietv of livinrg

thlnps.

the knowledge that ljving things can be classified as animals
and vlants and that these can be further divided into sub-sets.

some familiarity with the methods of constructing a simple kev.

some ab111ty to observe objectivelv, this time in ¢f ~unging
31tuatxons over longer periods of time.

some familiarity with the formatmon of hypothéses concerning
animals and to test these hypotheses~experimentallyhf '

some familiarity with ways of analvsing a romplex set of in-
format1on to identify common elements (preparatlon and use of keys)

- a sense of wonder at the wiqe variety of living things

some sirple bioclogical experiﬁehtal skills



- 1In Section 3: Energy
(1) the knowledge that enerav exists in many different forms.
(2). the knowledge that the different forms of energy are inter=

convertitle.

(3) the knowledge that foods nrovide the energy for growth, rep—
roduction and movement in living things.

(&) the knowledge that food is essentially complex material alwavs
: contain carbon, -

(5). awareness that energv can only bhe defined operationaily.

(6) awareness of the infinite aquantitv of energv available to man-
. kind. :

(7) awareness of the need far control and efficient use of energy

resources.

(R) motivation for suhsequent studies in svllabus all of vhich is
concerned with the inter-relationship of enevgv and rmatter.

() creative ahility in rodel-making.
« In Section 4: . Matter as Particles
(1) the knowledge that there are three states of matter:

solid, liquid and gas.

s

0} the knowledge that matter is made up of discrete particles.

(3 the knowledge that the particles are in a state of motion.

(%) knowledge of a model of the states of matter using kinetic
theorv.,

(%) ¥nowledge of certain facts about some properties of matter .

(6) information about some instruments.

D] knowledge of the use of words ELEMENT, ATOM, COMPOUND, MOLECULE.

(8) some elcmentary information about the periodic table of elements.

() some familiarity with the process of reasoning inductivelv in
constructing a kinetic model an?i of testine the predictions
_experimentally. '

(- ability to predict behaviour of matter using 2 kinetic model
and to test the predictions exmerimentally.

4

(11)43 awareness of involvement of emergy in making and brea'.ing cofr

(12) some simple experimental techniques.
. ' [
In Section 5: Some Common Gases
: : ‘ —— » |
) knowledge of identification tests for oxygen, nitroger and i

carton dioxide and their 1lab. premaration.

(2) . knowledge of some basic facts ahout photosynthesis.

Q , \ |
ERIC (3D the knowledge that carbon dioxide increases in exhaled breath
P o] after exercise. ‘



(4) knpwledge of acts zhout the carbon dioxide/oxveen balance in

nlants and animals. . R ‘ ,
3y knﬁwledge of the need for ovxvpen. in combustion;
(~) knowledge of Ehe approxiraté cpmposition'of air.
(" some information ahout the nokle sases.
(2) some 1nfofnatlon ahout. the 1nﬁustrla] Processes for 1901at1nr

oxv99n and n!tropen.

(7) knowledge of some facts ab6uf‘resnirafibn and rus;ing of iron.

(1n ability to applv the zhove Ynowledge iﬁ new an@ prohler situctions,
(1) ahility.tn Araw‘conciusions'from a mass of data (fection %.1).

(1?? awafenesé of tHe need for a-control exheriment in assessine

rasults of manyv experiments,

(13) - awareness of the importance af place/animal 1nter-r¢1ﬂt10nshln
in the wnrld

(1&) awareness of the industrial importance of the pases of the air.

C(15) some simnle techniques in biology and chemistry. e.p. use of
microscope, use of indicator etc.

'Iﬁ.Section'G: . Cells and Reproduction
(1) knowlgdge of_the'cell-as a unit éf_strq;ture'in organisms.
(2) | knbwledgg of the cell ag‘a unit of repfbduction in organismé.
‘(3)' kﬁowledge of the_reproduétion:of cells;and‘the repliéation of

living material.

(4) 'somerinformatiqn on the ﬁgthods of acﬁievina fertilisation.

(5)  on qnderstanéing of the.coﬁcept of fertiifsation;‘

G kﬁowledge of the.facts:df'mébmalian‘reproduction.

o ‘sqme'infofﬁafioh on cellular ETOlth and the development of wulfx-

cellular organisms,
3 some'information on methods_of caring -for yvoung organisms.

e (91 some 1nformatlon on the 1str1but10n of sneoles,,w1th1n e
. populatlon e.g. dlspersal ewnerlments.

10) ability to classify from ohqerva%le chafaCteristics e.g. living
i - and dead t1ssue, from observatxon on a sur1e° of wrpparatlonq
of cells.,
9 . : . ‘ . . R : _.. ) . s >
v a1y - abllltv to compare and interpret differences in similar

: structures e.g. in floral developmenc oF chlck embrvo.,

$ ‘;(12)‘.‘ an ob]ectlve attltude to the facts oF reproductlon.'
‘ t(13):: an awareness of the contlnulty of 11v1ng t1ssues from generatlon
T L to. generatlon..
> S B B : ; , N ‘
F l(j"‘-(lé)': an understand1np of the technloue qf the w1croscope in the studv

SLEe R “Of CEI].S- :;
g : S
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In Section 7: Heat Flow

(1) the knowledpe that heat energv is transferred in three wavs, by
conduction, convectinn and radiation

(2) further knowledge of the concent of energy

v e ) \ ’ . .

(3 ahility, to apply this knowledge to new and problem situations.

(4) abilitv to analyse data and draw conclusions (factors affectine
heat loss and gain by one of these processes)

(5) ability to analyse complex situations to identify the elements
(identifying individual methods of heat transfer within a complex)

(6) awareness of the phenomena of conduction, convection and radia-
tion,,defined in operational terms.

(7) awareness of the importance of heat to rankind

(2) awareness of the need for conservation of sources of heat
energy. g '

(%) skill in the use measuring instruments and simple anparatus.

In Section 8: Electricitv (1)

(1 the knowledge that there are onlv two tvpes of electric charee
called positive and negative.

(2) the knowledge that electric current is a flow of electrons.

£3) knowledpe of certain hasic facts about current, voltage and
resistance in simple d.c. circuits.

(4) ability to apply the above knowledee in new probler situations.

(5 ahility to work with multinle variahles in these experiments.

(R) abilitv to peneralise from particular ohservations in simple
electrical circuits.

(7 ability to form a theory relating current to voltage using
observed phenomena

{ . . . P
() awareness of danger in using mains electricity.
(9 skills in simple wiring techninques.

In Section 9: Yvdrogen, Acids and Alkalis.

(1)
(2)
(3)

(4)
(5)

(R)

knowledge of a test for the identification of Lyvdrogen.

the knowledge that water is formed when hvdrogen is burned,
the knowledge that certain metals react with water at roor
temperature (sodiur, calcium, mapgnesium)

" the knowledge that certain metals displace hvdrogen from dilute

acid (magnesium; alurinium, iron, tin)

the knowledge that other metals do not displace hydrogen from
dilute acid (lead, copper, silver, mercurv)

the knowledge that there is a gradatlon of reactivity among
the common metals.



(7 the knowledere that rY is g reasure of the derree of aciditvy of
a solution.

(8) the knovledre that acid and alk%ali are names eiven to Solurions
: at opposite ends n?Y the bW scale.

(9) the knowledge that acids neutrzlise alkalis.

(10) the knowledge that there is a simnle quantitative relationshin
in neutralising acids with allalis.

(11) awareness of the processes inveclved in identifving a cherical
suhstance,

(12) awareness of the use of standard scales for corparison purpases
(13) skills in handling simple chericals and glassware.
(1¢4) avareness nf the cdangers of handling “wdrogen ir lorre quantities.
» N . 1
In Section 10; Netectins the ™Vironrent
§ : .
(1) knowledgse of some facts atout rectilineal propagation and reflection

of light and the pin hole camera.
(2 knovledge of some facts about the humzn eve.

N the knowledge that the focal distance of a lens is- related tn
its curvature.

(&) knowledge of some fzcts ahout a lens camera.

(3) the knowledge that the brain does not always interpret the sienal
from the eve correctlv.

(/) ahilitv to male comparisons between related entities (eve and careral.

(N awareness of the importance of knowing that the brain may not
interpret the signal  from the eve reliably.

(8) awareness of cur reliance on binocular vision for many judge-
ments.,

(9) some skill in the use of simple dissecting instruments.

(10) knowledge of the major parts of the ear (drum, bones, inner ear)

(11) knowledge of the operation of the hones of the inner ear

(12) the knowledpe that the production of sound requires a vibration

(13) the knowledge that pitch is reiated to frequency, which is relatecd

to length of vibrator and tension in vibrator.

(14) the knowledge that a medium is needed for transmission of sound.
(15) the knowledge that the ear has a limited band of reception.
(16) ability to use inductive processes of thought to build the

hypothesis that vibrations are necessary for srund to be produced.

a7 ability to drawing conclusions from a variety of data obtained
o in finding threshold frequencies for the ear.
_Eg:éé; (18) awareness of the receptors of communication and man's dependence

upon them.



o

O

ERIC

Aruitoxt provided by Eic:

(19) knowledge of sorme facts about taste and smell.

(20) the knowledge that touch merve endings vary in concentration in

g different parts of the hodv.

(20 knowledge"of reflex action in ruscle/nerve systems and the fact
that this reflex takes time to act.

(22) abilitv to deal with problems with several variables using the
effects of smell and feel on taste.

(23) ability to design experiments to investipate stated hvootheses

‘ . . » 1

(24) awareness of the limitations of taste, smell and touch.

(25) awareness of the different levels of control man has over his
own musculature,

(26 awareness of the need for instruments to overcore magn's limita-
tions and the inevitable limitations of instruments as well,

Tn Section 11: Solvents and Selutions

(N knowledge of some facts ahout evavovation and cloud formation.

(2) knowledge of some facts about water purification.

(3} knowledge of some facts ahout solubilitv,

(&) knowledge of some facts about crvstals.

(5) some information about solvents and extractions.

(/) some information about colloids.

N abilitv to form hypotheses concernwnw solubility and to test
these exper:menta]}v

(8) ability to design experiments concerning solubility

) ability to work with multiple variahles in these experiments

(1) awareness of the need for patience in a long-term project (e.g.
crystal- grow ng.)

(11) awareness of need to conserve water and of the importance of
water to man.

2 skills in using some scientific techniques e.p. crystallising,
chromatogranhy, emulsifyine. :

In Section 12: Food and the Transnort Svstems

1) knowledge of sowe facts about foods' and thn reans nf classi-
fying them.

{2) knowledge of some facts about teeth.

(3 some information ahout feeding in animals other than man.

(4) knowledge of some facts about the digestive system of mammalia
and dlgestlon of food.

(5) knowledge of the use of control experiments in enzvme.

(6) knowledge of some facts about varlous transnort systems in

plants and animals.




(7) knowliedne of some facts ahout elimination and exerstion in
plant and animals.

() abilitv to apply knovledpe to form classifications
#] ’ :
(2 ability to relate structure to function
(17 abilitv to design experiments to ohtain information from

which to generalise, bv investipating sweat secretion

(11)_  an interest in balancing food intake to ensure good health
and proper hody functioning.

(12) an interest in maintaining healthv teceth.
(13) awareness of the need for water halance in maintainine hegithv
animals and plants.,

ﬂl&) further skill in simple hiological techniaques

In Section 13: Flectricity and Magnetism (II)

(1) some information ahout the relationship between electrical :;}ts.
(2) some informatien about costing eléctrical ensrgy,

(3) knowledge of the use of heam deflection in a C.R.T.

(8) knowledge of some facts ahout electromagnetism

(5 knovledge of some facts about dischdrge tubes

(3D] knowledpe of some facts about.the motor effect and its applications,
6] the knowledge that a current can be generated by relative motion

of- a closed coil and a magnetic field.

.

(2} the knowledge that there is a.c. as well as d.c.

(9 -a@i}ity to applyv knowledge of electrical circuitry to domestic
wiring.

(10) . ability to analvse current relationships in parallel circuits.,

(11 ability to calculate fuse values for given situations

1 awareness of the important tecﬁnological revclutions resultine

from the development of electromagnetics and, the later develop-
ment of -electronics.

(13) awareness of and an interest in leisure pursuits in electronics
(14) “further skill in wiring_techniques. *

In Section 14: Support.and M&vement

(1 | knowledge of what a force ddes

(2) the knowledge thaf change of motion only comes about hecause of

an unbalanced:force.

3) the knowledge that friction is alwayvs a resisting force
1 (&) knowledge of certain.facts about gravity I
Q : . ‘ _ L .
Eg:gé;. (5) the knowledge that the newton () is a unit of force and can

be measured by a spring halance




() the knowledee that the lever is 'force multiplier'
(7N the knowledge that forces oeccur in pairs
(?) knowledpe of the joule as a unit of work (1 joule,J = 1 newton ~

meter {“m) )
(2 knowledse of the ideas of motion energy and stored energv.

(10) knowledge that a machine is an enerpgy transforrer but not an
' energy multiplier

(11) knowledge of some facts ahout support in nlants and animals

(12). knowledge of sore facts about muscular effert and the forearm
as a lever '

1y abilitv to hnild the concept of force fror a set of related facts

(14) abilitv to formulate the 'law of the lever' from a set of ohser-
vations :

(15) ahilitv to develop a theory to exnlain ohserved phenomena,

(stahilitv and leg arrangement in animals)

b .
(16) abilitv to arplv the ahove knowledge to a mew nrohler situation

(17) awareness of the need to postulate ideal conditions in order to
formulate satisfactory physical concepts (e.p. movement without
friction and ideal machines)

{12) awareness that in the ahsence of external forces, uniform motion
in a straight linc is as prohahle as a state cf rest

(19 awareness of the anomalous posture of man in relation to his
structure
.o awareness of the fact that anv rachine rust waste some of the

energy input :

_In Section 15: The Tarth

(1) knowledge Qf some facts about the origin and structure of the

B earth '

(2) knowledge of some facts ahout natqrallv ocrurring elements and ores
63D knowledge of Ehe reascons for the nresence of these elements znd

ores in the earth
(&) further knowledge of the idea of order of activity in elements

(%) knowledge of some facts aghout calcium carhonate and soie cormon
calcium compounds and also hard and soft waters.

(A knowledge of some facts ahout silics and silicates
‘(7) © knowledge of possihle means of forming metamorphic rocks
(2) some informétioﬁlabout colours in rinerals and rlazes
(N some information about.the fossil fuels (coéls, oil, and natural
gas) ' ‘
; E i%:« Q1) some information about the salts of the sea
€ E— _(115 _Akkgowledge of some facts about the soil




O
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(173)

(14)

(15)

knowledge of some facts about micro—organisms.

ahility to form hvpotheses from exnerimental observations using
data derived from experiments on oxides, sulphides and carbonates

‘ ' .
ability to retrieve information about earth, fossil fuel, rock
types ete.

ahility to use acquired ¥nowledre and skills in solvinp a prohler
of identification of an unknovm substance, malachite. (This
involves hoth analysis of material to obtain information and a
svntheses of the findings to proxide a reasonable solution).

further abilitv to use a %ey.in identifving unknown creatures

awareness of the irportance of certain properties of minerals,
in the earth, which allow them to be used for building materials

interest in the need for conservation of fuel resources

awareness of the immortance of the sea as a source of mineral

awareness of the place of micro—-organisms in the life of man,
both useful and harmful

various chemical and hiolopical skills

some simple micro~hinlogical techniques



Integrated Science Syllabus

Section 1: INTRODUCING SCIEKCE

This Section introduces pupils to somé basic techriques,
skills and apparatus used in the school science laboratory.

In Section 1.2 a variety of simple pupil experiments talken
from Physics, Chemistry and Biology @s set up for pupil activity in
small groups.

This Section also iatroduces the pupil to the scientific
method and technique and includes a series of experiments designed
to arouse interest and instil the spirit of inguiry in the learning
of science. :

Practical work is classified under the follcwing categories:

(p)
(8)
(D)

Small group or individual pupil experiment,
"Stations" Method
Demonstration experiment.

B na

Syllabus Topic Notes o Suggested Practical Work

‘1.1, Basic laboratory technigues
and use of units.

(a) Measurement of length - Use of the ruler, (P) Practical work using
mass time and temperature balance, stopwatch/ apparatus and methols
" stopclock and as suggested in 1.1.
thermometer. (a)=(f} including
(5.I. units to be used precautions in using
throughout) the bunsen burner and
observing general
-~ Aids to measurement safety precautions.

including strings,
dividers, calipers
(not vernier) map
measurer etc. may
be used.

(b) Measurement of area -~ Method to include the
counting 05 squgres
(Besides m”, cm” may
also be rised).

(c) Measurement of volumes -~ Volumes of solids
(regular and irregular),
liquids and gases.

-~ The use of graduated
cylinders, plastic
syringers and droppers

(Besides ms, on” mey
Q also be used).
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Syllabus Topic

Notes

Suggested Practical ok

(d) Comvarison of mass per
unit volume of solids
and liquids leading to
simple ideas of density

(e) Use of the bunsen burner

(£) Use of other common
laboratory apparatus

The use of the formulia

Density = DlMass
volume
is not required.

Safety precautions
in using the burner,

To include the filter
funnel retort stand

and clamps, tripod stand,

etc.,
(g) General laboratory - These should be (1) Common methods of
procedures and safety discussed in commection using and handling
precautions with practical work, laboratory apparatus

and chemicals.,

(ii) Good habits in
handling apparatus
and chemicals.

- (iii) Use of fire -
extinguishers, firsi-
aid boxes etc.

1.2, Introducing the
Scientific method.

{a) Making Observations - Introduce scae (P) Simple experiments
and drawing conclusions - interesting experiments based on megneis
requiring the making etc,
of some simple oObservations '
and the drawing of some - (P) Simple experimcn

based on tho
burning of a ca..:li
in air.

conclusions or inferences.

- The drawing of conclusions/ (P) Simple experivni
inferences should be based based on the bunooun
on the observations made flame.,
by pupils and should be
appropriate to the level (P) Other interestirg
of experience and mental experiments
development of the pupils. requiring observas=".

tions and drawing
of simple conclusiocns
or inferences.

(b) The 'black-box! - This is an experiment to (P) The *hlack box!
illustrate that some experiment.
observations may not necessarily
lead to Gefinite conclusions/
inferences and that scientific
knowledge may be incomplete.

(c) Variations among living - Simple experiments leading (P) Activities leading
Q organisms to first ideas of varietions. to the awareness
common to all living crganisms. of variations within
one kind of
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unit volume of solids -
and liquids leading to Density = Hass
simple ideas of density volume
is not reguired.
(e) Use of the bunsen burner - Safety precautions
in using the burner,
(£) Use of other common ~ To include the filter
laboratory apparatus funnel retort stand
and clamps, tripod stand,
etc.
(g) General laboratory - These should be (i) Common methods of
procedures and safety discussed in comnection using and handling
precautions with practical work. laboratory apraratuc

and chemicals.

(ii) Good habits in
handling apparatus
and chemicals.

(iii) Use of fire =
extinguishers, firsi-
aid boxes etc,

1.2, Introducing the

Scientific method.

(a) Making Observations - Introduce some (P) Simple experiments
and drawing conclusions interesting experiments based on magnets
requiring the msking etc,
of some simple observations
and the drawing of scme (P) Simple experimci
conclusions or inferences. based on tho
burning of & ca ...
\ in aire.

- The drawing of conclusions/ (P) Simple experiwu?
inferences should be based based on the hunson
on the observations made fleme.
by pupils and should be
appropriate to the level (P) Other interestirg
of experience and mental experiments
development of the pupils. requiring observa="

tions and drawing
of simple conclusicnz
or inferences.

(b) The 'black~box' - This is an experiment to (P) The 'black box'
illustrate that some experiment,
observations may not necessarily
lead to definite conclusions/
inferences and that scientific
knowledge may be incomplete.

(¢) Variations among living - Simple experiments leading (P) Activities leading
organisms _ to first ideas of varietiens.  to the awareness
: common to all living crganisms. of variations within
one kind of

organism.
(d) Weed for Classification - This is a natural (P) Simple activitier
consequence of (c) in classificat”:

&Nﬂtez To ascertain the depth of treatment of these topics reference should be nuwi:
ERIC to the specific objectives of this Section)

IToxt Provided by ERI
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Section 2, LOOKING AT LIVING THINGS

"Thig short section continues the biclogical work begun in
Section 1, It allows the pupils to see what is involved in longer-term
investigations the variety of living things and the need for classifying
them, '

Nothing is complicated is envisaged at this stage. Detailed
structure of the organisms studied is not required. Pupils should be
given every opportunity to observe how certain living organisms behave

“either in their natural environment or in vivaria etc.

Syllabus Topic ' ‘Notes . Suggested Practical Work
. ‘
2.1. An inveg%igation of ~ The intention here (P) Investigation and
some living things is’to carry out some observation on some
' T simple investigations common organisms such . as
(a) external structure into some common - the earthworm, cochroache,
(b) movement ' organisms. grasshopper, garden
(c) habitat _ ' " snail, fish,. bird,
(@) general habits - The investigations mouse etc.
such as reactions. - should continue for
to stimali, food . several weeks if
choice eto, necessary.
- QObservations are to be Practical work should
recorded systematically  include
in order to formulate

bypotheses. (a) looking at the
‘ external structurc
of: the organism.

- Groups of pupils can (b) finding out how
work on different it-moves., '
organisms, discuss (c) setting up a suitable
differences' in results habitat in the
etc. laboratory.

(d) finding out about
© dits habits including
- reactions to stimali
and food choice,

2.2, Diversity of form - Introduce a variety of (P) Observations of flowering
‘ : plants and animals. and non-flowering pla.:its,
(a) There is a great e : .~ animals with and without
variety of animals = The emphasis should back bones, living
and ‘plants. be entirely on things- on land and in water
(“ ‘ * ‘ " which can be seen with €8
®) ﬁﬁtiigiiaizagzigisity the naked eye, : onion, lallagg, hibisous,
of form, | - Establish the fact allamanda, mimosa,
TRt that this is only & | pudica, tapioca etc,
minute sample of the o | '

immense number of different
plants and animalsg, ’

~ Wherever possible - . mushroom, bread mould,
specimens should be fern, mass, alga etc,
living and common ‘ ' : :
~in the locality of the ' Nydra earthworm, round
.~.s¢hool, worm, grasshopper,

s s C - cockroach, butterfly,
- Collecting of such " gazden snail, cockershell,
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Section t. It allows the pupils to
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see what is involved in longer-term

investigations the var1c+y of living things and the need for classifying

themo

Nothing is complicated is envisaged at this stage. Detailed

structure of the organisms studied is not required.

Pupils should be

given every opportunity to observe how certain living organisms behave
either in their natural environment or ir vivaria etc,

Syllabus Topic

Notes

Suggested Practical VWork

2e1e An investigation of

gsome living things

) external structure

) movement

) habitat

) ‘general habits
such as reactions
to stimali, food

~choice ete,

- 242+ Diversity of form

(a) There is a great
variety of animals
~and plants,

(b) External features
to indicate diversity
of form,

The intention here

is to carry out some
simple investigations
into some common -
organisms.,

The investigations
should continue for
several weeks if

‘necessary.

Observations are to be
recorded systematically
in order to formulate
bypotheses. :

Groups of pupils can
work on different
organisms, discuss
differences in results -
etc.

Introduce a variety of (P)

plants and animals.

The “emphasis should

be entirely ‘on things-
which can be seen with
the naked eye.

EStablish_the‘fact
that this is only a
minute sample of the:

Wherever possible
specimens should be
living and common

in the locality of the

-school.

Collecting of such
living things should be
maintained as-far as

f!nosq1Lle through
 the course.’

(P) Investigation and

observation on some

.common organisms such as

the earthworm, cochroache,
grasshopper, garden

snail, fish, bird,

mouse etc,

Practical work should
include

(a) looking at the
external struciurc
of the organism.

(b) finding out how

it moves.

- (c) setting up a suitsble

habitat in the
laboratory.

(d) finding out about

© its habits including
reactions to stimali
and food choice.,

Observations of flowering
and non-flowering pla.itd,
animals with and without
back bones, living

cn land and in water

€ega ~

~onion, lallang, hibiscus,

allamanda, mimosa,
pudica, tapioca etc,

- immense number of different
- plants and animals,

mushroom, bread mould,
fern, mass, alga etc,

* hydra earthworm, round

worm, grasshoppel,
cockroach, butterfly,

- garden snail, cockershell,

prawn,,crab,‘etc.

fish, frog, toad,
lizard, bird, mouoe, 1
ett.
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Syllabus Topic Notes

Suggested Fractical York

- Meuseums and zoos
should be visited
whenever possible,

~ School gardens, animal
house, ponds, aviary
etc. should also be
. made use . of,

2.3, An idesa of
Classification

The need for classification
as a natural consequernce
of Bection 2.2 is evident.

(a) The need for -
classification

(b) (i) Living things -
and non=-
living things.

Very simple trecstment at
this stage should be made -
no mention of words such as
$Phyla, gensra, etc.

(ii)

plants and
animals,
(iii) flowering and - “nimals with backbones are
non flowering most familiar to pupils
plants,
to show, simply, how on
large group with common
features can be divided into
smgller groups each with its

at this stage and can be used

(P)

(P)

own distinctive characteristics.

(c) Construction of
simple keys
: . for classification and
identification.

( This topic is developed
further in Section 16
- THE SOIL ENVIROITIBNT -

The ecological approach to
teaching Biology is also
introduced in Section 16 -
THE EARTH),

(Note: To ascertain the depth cf treatment of these topics,

Introduction to the construc- (P)
tion of simple keys as & means

Visit to school libuzx
use of stamps albums
etc. to familiarise
the pupils with the
idea of classificcotion:,

Sorting specimens into
large groups €.4.

plants into flowering
and non-flowering

animals into those with
backbones arnd without
backbones,

Vertebrates into
mammal, birds, {iséh,
amphibian and
reptiles,

Construction of simpl.
keys for any simple
group of pants, animals
leaves, flowers,
buttons etc,

This work can be
extended to using simnlec
keys in connection

with certain soil and
leaf litter on
inhabitants of rock
pools, or freshwater
habitants :in ‘Section 16).

reference should be made to the specific objectives of this Section).




Section 3: ENERGY

The concept of energy is basic to any science course
and is therefore introduced -early. The term ‘energy' is used
operationally and no attempt is to be made to define it.

[

Suggested Practical vors

Syllabus Topic Notes

(D) = A few introductory
demonstraticn
experiments on

5¢1¢ Forms of energy - The pupils should be
introduced to the wvarious

forms of energy using

(a) kinetic (or motion)

energy. . everyday examples. the forms of energy.
(b) heat energy
(¢) light energy - ZEnergy forms (a) - (h) - The 'energy kit

or energy converters
like electric fan,
toy motors,

“bicycle dynamo etc.

should be mentioned at
this stage; not necessarily
in that order. ‘

(d) sound energy

(e) potential or
stored) energy.

(f) chemical energy

(g) electrical energy - Wo d1509551on on atomic may be used-
(h) atomic or nuclear _ energy is expected.
€Nnergy.

3+2. Bnergy interconversion

Znergy can be converted -
from one form to another.

A wide range of simple
energy changes is provided
for the pupils to look at

(8) A wide variety of
simple examples is
set up at stations in

and classify.

At his stage it is only
necessary for pupils to
indicate the main energy
changes e.g.

(a) kinetic energy-—>
heat energy

(b) electrical energy—»
heat energy and
sound energy etc.

the laboratory for
pupil activity.

Some examples of mzain
energy changes should
include the following.

kinetic to heat;
sound; potentialj;
electrical & light.

electrical to heat;
o light;
potentialsy
sound;
kinetic.

heat to light;

~kineticy

sound;
Chemical to heat;

soundj; .
lighty

potential to heat;
kinetic.



Syllabus Topiéd

3.%, Energy Converters
in actlon

o

(a} hydro-electric scheme

(b) pile driver

() electsic scheme
~using steam engine.

(¢) storage batteries

(e) electric lifts

uergy and 11v1ng thlngs

(a) Pooas are necessary
. for warmth, wovement, .
resplratlon, growth
and reproductlon of
~ living thlngs.

'“(b)-The stored (chemlcal)
. energy of foods can be
released under suitable
conditions. '

'(c)‘The food of anlmals
" is mainly 'organic'
" coming.from other
-.canimals or from plants;

contalnlng carbon.

Source of energy in
- llv1ng thlngs.

[

“all are complex substances

(s/D)

Important energy converters
are studied using models

‘and other aids.

Energy conversion kit if
availlable, can be profitably
used. : :

Everyday examples such as

the electric fan, electric
light, bulb, hair drier,
telephone, radio television,
model telegraph, clock,

toy cars, model airplanes
etc. can be used to emphasise
the applicuation of energy
conversion.

There is
here for model construection
by pupilsji encouragement
for chnice of hobbies etc.

()

also opportunity ~ —(B).

Suggested Fractical
Work

Experiments to
illustrate the
working of energzy
conversion such
ag (a) - (¢)

Hero's engine,

"water wheel,

model tolepr .l
etc.

:Compare effects

of heating of
various foods in

~air or 'in oxygen.

(p/P)
A more detalled study
of - fools’ and’ energy will
“be done 1n,Seqtlon_5 and
b,
There is opportunity (P)

here to trace the source

back to the aune

Compare the raiu
of liveratiocun

of heat energy
by living things
and non-living
things.

Class Project

Using the resulitis
from:class

experiments melic
a..large chart of
lenergy chaing®:




iyllabus Topic Notes Suggested Iract.c .

[, U S ] ] work
5¢2 nergy Converters
in action
{a} hydro-electric scheme - Important energy converters (s/D) ?;ieriments te
Co are studied using models illustrate tl-
(b) pilg §r1ve? and other aids. _ working of ency:
(c) electric scheme Energy conversion kit if con:e§51o? ;u:n
i i - as (a) - (¢
using steam engine. available, can be profitably
(¢) storage batteries used.
(e) electric lifts - Everyday examples such as
the electric fan, electric
light, bulb, hair drier,
telephone, ruadio televiesion,
model telegraph, clock,
toy cars, model airplanes
etc. can be used to emphasise
the application of energy
conversion.
- There is also opportunity (P) Hero's engine,
here for model construction water wheel,
by pupils; encourngement model tole.
for chaiece of hobbies etc. _ etc.
"o uergy and living things
{z) Foods are necessary . (P) Compare effects
for warmth, movement, of heating of
respiration, growth : various foods i-
and reproduction of air or in oxy:cz.
living things.
{b) The stored (chemical) (D/P) Compare the ra: :
- energy of foods can be of liberaticn
released under suitable ) of heat eanergy
conditions. by living things
' and non-living
things.
(c) The food of animals A more detailed study
is mainly 'organic’ of foods and energy will
" coming.from other be done in Section 5 and
animals or from plants; 1%,
all are complex substances
containing carbon.
(d) Source of energy in There is opportunity (P) Class Project
living things. here to trace the source
back to the aun. Using the resuviis

from class
experiments rele
& large chart o+
'energy chainc’
with the sun ..
the ultimate
source of ener;;:
for mankind.

- (D) Films on 'cuer -~ -
1 (Note: To ascertain the depth of treatment of these topics,
T(r reference should be made to the specific objectives of this section).

IToxt Provided by ERI



Section 42 MATT AR

e e — -

45 PARTTICLTYSS

4t this
materials
nature and

5 '"'O

ined about
iTezs about the

the krnovledge which pupils
and cnsryey is used Yo introduce zone bHagsi
structvre of matter.

The claszificction of materials according to sinte (solid,
liquid, gas) and complexity (element and compound) iz mentioned but no
attempt iz meode to define these rkgorously.

The kinetic-particle theory is built graduallr ond illustrated
by analogy, It ig th=n used to explain factors zi:d to predict the behaviour
of matter, These forecasts are then tested by experiisentaticn.

ghould be introduced but
Mo diccussion neced be made of 'iont.

'Atom!' and 'molecule!
are raguired.

ne formazl definitions

Syllebus Topic Notes - S jested Practicel Verk
4.1 Twidence for the fine The purpose of this (P) Txamples of solids licuids
cieision of matter sub-section is to and gases {revision)
T provide the pupils
(2) States of matter: with experiments which (P) Diffusion of gases from
solid, liquid, gas. will lead them to the ballons.
observation of matter
as being made up of I(P) Diffusion of perfume or
fine varticles. , other gases from one nort
| of room %o another,
(b) Matter id made up The pupils should (D) Liffusion of nitrogen
of discrete, tiny NOT be provided with diloxide or bromine (great
particles an atomic theory and care) in air and vacuum
then be asked to use
the experimental evidence [(P) Diffusion of copner
to verify it. sulphate in vater or iodine
in dilute potassium jodine
(c) Purticles in solids I solution.
are relatively (B/D)Diffusion of copper sulphate
closely packed; s rencke o
they are less S0 ‘ p?ma351um permangana C
. L other coloured salits in
1n llquld§3 and Teachers should \ zels.
least so in gases. encourage pupils at ;
every stage to formulate E(P) Dilution experiments.
simple theories based on |
exnerimental evidence (P) Cil-film experinent (no
obtained. ; calculation reguired)
(?) Volume change on addition
" of 50em3 water to 50cm
E alcohol (used methylated
The differcnce Letween | spirit).
theory and fact should  {(P) Volume change on addition
be cmphasised. | of common salt to walter.
i
|
(D) Transparency of gold leaf
i (or Mylsr sheet)
i
o (P/D) Drownian moverment (smoke
[ERJ!:‘ i cells diluted indian
| ink etc.)




3yllabus Topics

VA et L e et R hCh e s ma - em e

PR
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Finetic theory
Solids, liquids
and gases.

Particles are
always in a state
of motion

(c)

Znergy changes
particles during
chzinfse of state
q+3 3tructure of matter

(a)

Metals and non~
metals

Blements and
compounds

liaking and
breaking compounds

(d) Atoms and molecules

dedo ipplications of
kinetic theory

(a) Relative weights.
. of solids, liquids
and gaseSe

O
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The difference between
solids, liquids, and
geses is pictured as
moving particles and
cwing to the nature of

movement of the particles.

Phere is no need o
¢iscuss movement by
rotation of particlea.

Simple physical
properties of metals
and non~metals to be
investigated,

Maming of clements,
Howevei use of

chemical symbols is
not reguired. '

For example, by combining
of oopper directly with'
chlorine and electro-
lysing copper (II)
chloride solution,

There is no need to
distinguish betucen
physical and chemical
changes but show that
the formation and
decompositiocn of
compounds involve cnergy
chaiges.

The use of the terms
tatoms' and 'molecules!
but there is no need. .
at this stage 1o mention
ticnst

Tite usual long series of
experiments on density or
relgtive density is '
avoidad,

- ~m

P I Trupp

Buggested Practicel Work

% M i mssaceiien A Simemertnen

(D) Solid carbondiomide ('dry icet)
“changing into gas in ¢ balloon. .

(D) Sublimation of solid iodine,
(D) Kinetic theory illustreted

by the use of mechanised
models. :

(P) Physical properties of mctals
and non-metals, :

(P} Bxperiments on iron filings

aind sulphur,

(D) Direct combination of copper
foil or Dash metal and

chlorine.

(P) Flcctrolysis of copper (II)
ciiloride solution
(Pencil 'lead' or carhon rods

used as electrodes).

(p/D) Hoke or show similar
molecules using polystyrene
sphores ‘or other meterial.

(P) 4 volume of ir (gas) weish
less than an equal volume
of water (liquid).

L
3]

(P) & volume of water {liguid)
weighs less than an cqual
volume of sand (solid).

B T T
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The kinetic theory and (D) Pormation of liyers accerdin:

structure natter are t0 density in licuidsa

here related tco the

'rclative weights' of |

substznces by obscrving |

that

(i) a gas rides through
liguids the gas
being less dense
than the liguids.

(ii)immiscible liquids
form laycrs the less
dense layer floating
on the denscr

layers,
(b) Txpansion of solids,} The applications arc on (P) Expansion of solids and
liquids and geses zomc modern everyday gases
examples such =s, ther-
mometer, fire alarmsy ° [(3/D) Heating of compound bar
compensztion in watches, (bimetallic shrip)

thermostats etce.
(8/D) Bar—and-gauge experiment

(8/D) Ball-and-ring experiment

u/D) Torce of contraction,
breaking iron pin.

PO

(D) Partially iuflated balloon
in a bell jar,

(¢) Gas pressure This sub-scction allous

the use of simple kinetic

theory to predict and

explain the propertics (D) Collapsing can (or plastic

of gases ; botile) - may be connccted
i to a vacuum pump.

enbmaa

e e aa,

(D) Aneriod barcmeter

Since the relative
weight of a gas is
rmuach smaller than that
of a solid or liguid,
thevparthyi:ﬁggggg
must be larger, in which (S) Simple pressure cxperiements
case the gas nust be : using:
more compressible, ; ,
§a) syringes
bg Bourdon cauge
(c) Magde burg, hemispherse.
o : (cr plumbhrs cups)
ERIC ‘ r (d) Maiometre, ctc

e - Also, since the particles.

L o s mAtEEnce 3. ~11l A3 ras




(b) xpansion of
ligquids and

(c) Gas pressure

EMC

Aruiext providea by enc

SO
Les

olic

es
DJ

~
w2

?

o: To amgertain the depth of treatment of
ifio objectives of this chtlon)

‘The kinetic =mheory and
structurs natiter are f
here related tc the i
*rciative weights' of |
substoncss hy obscrving !
that i
(i) a zas rides through }

liquidn the gas |

being less dense

than the liquicds,

(ii)immiscible licuids
form layers the less
dense layer floating
on the denscr
layers.

The applications arc on
some imodern everyday
examples such 28; ther-
mometcr, fire alarms,
compensation in watches,
thermostats etc.

S P .

This sub-scction allous
the use of simple kinetic
theory to predict and
explain the propertics

of gases

I,

e et -k

(D)

Since the relative
weight of a gas is

much smaller than that
of a golid or liguid,

the particle spacing
must be 1urgor, in which
case the gas must be
more compressible,

Also, since the particles
are moving in all direc-
tions, there should b
Eﬁpssure' exerted on
the walls of the container.
At this stage there is
no need to define what
'pressure’ is
No mathematical problems
on pressure and density
should be sete.

these top

i
i
iis
f
i

"(8/D)

\

o) IPOURMATLICH O 4. Mol G000 A

to dengity in licuids,

(F) Expansion of solids and

2AaBCs
(3/D) Heating of bar
(bimetallic

compound
strip)

(8/D)

Bar—and~gauge exoeriment

Ball—-and-ring cxperiment

(s/D)

Force or
breaking

contraction,
iron pine.

(D) Partially inflated balloon
in & bhell jar.

Collapsing can {or slastic
bottle) ~ may be connected
to a vacuum pump.

(D)

Aneriod barometer

Simple pressurce cxperiements
using:

ia) syringes

b) Bourdon range

(c) Magde burg, hemispheres,
(or plumbers cups)

(d) Manometre, ctc.

reference should be made to the
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Section 5S¢ 5Ci73 COMNON GASES

ibroduced

“e live in an occan of air, In this section the pupil is i
ir is then

‘to some common properties and some constituent zases of air,
examined to discover its componition.

The nses of air in cheiricsl and biological processes arc also aramined.
Conditions for rusting zre briefly studied.

R e T T R T B T T T T N AN et mre Ml ssu @l e P P w cwne dmmie B e T b E.e v u b Ve wm . e L [

3yllabus Topic % Hotes ;S Suggested Proetic 1l Work
) et - e .
P R e R R TR
5.1 (a) sirwle laboratory | The pupils need not ;(P/D) Preparation ef oxygen from
nrentretion of | knou the mcthod ! hydrogen wnerogide.
oxygen and carbon | of prepiration of
dioxide | nitrogen.
(/D) Preparaticn of carbon dioxide
; from limestone and aydro-
chloric aciia '
(u) 3iaple nroperties It is intended that  {(P) Solubility in water.
of oxygen, carbon | pupils should
Gioxide and disoover distine (P/D) Solubility in sodium hydroxils
aitrogen guinhing tests for and alkaline pyragailol.
' ' + thesu ;nses.
; (P) Burning spliat ond glowing splint
i ! tests.
| )
; %(P) Bffect of meist pH paper
(or universal indicator).
(P) iffoct on line-water and
bicarbonate indicator.
(c) Carbon dioxide as I Give the pupils an (P/D) Burning magresium in carbon
a campound of carbon | opportunity to make dioxide.
and oxysens hynothenis as to the
‘nature o carbon
dioxide.
5+2 Composition of air 3y coaziceration of (P) Air is necessary for things
Trrrr e mr AT the role of air in to burn (Revision)
(a) Oxygen burning znd the
identifdcation of the (P) Iz all the air used up in
() Carbon dioxide gas remaining the combustion? (Revision)
'qualitatiVu compos-—-

ition of the atnosoherq
can be arrived at.

(c) Mitrogen There is no need for (P) What is the ncture of the -os
ex=ct (i\’.allt itative rema inlng? (RCViSiOﬂ)
(&) Noble qases™ - work but it should
A . . be sioun that the gas | (P) Increase in mass on burning
e | used wp in combustion eeges magnesium in air.
(e) )V*I?{quh”' : constitutes approxi-
mately one~fifth by _(P/D) Simnle 'synthesist of air by
volume., : © mixing nitrogen and oxygen
Q . ' . : in verious proportions.
i
. i Pofceronce pav be made (D) Vhepa coscitlacimada




©O 400 comon properties and sosc congtituent
xamined to discover its componition.

G2
(&)
1771
0
[

The uses of air in <!

hewicnl and biologicsl processes arc also eraminad.
Sonditions for rusting are briefl

1y studied.

P T R T T B SERR Y LR S s e em e Pem wwmte 1 " & m a e s s 4 e e © 4V et T iam tds wr1a s 4R e ceme ¢ B s e s ml- e e

3yllabus Topic Hotes ! Sugaested Preociic I York
e L ._qn_,,q_.% ......_....rw.Nw,.Q.-_Lm"d..__-..._...... ..................
(a) Jirmle laboratory | The pupils need not (P/D) Prevaration of oxygen from
nrenciretion of | knou the mcthod i aydrogen »neroxide.
oxygen: and carbon of pren-ration of
dioxide i nitrogen.

(?/1) Preparaticn of carbon dioxide
Trom linegtona and nydro—
chloric aciia

() 3iaple »roperties It is inbended thah (P) Solubilit, in vater.
of cxyrzen, carbon pupils ghould
dioxide and discover distine (P/D) Solnbility in sodiwn hydrox:it:
aitrogen guinhing tests for and alkaline pyragallol,

theae ~ases,

w

(P) Burning spliat ond gloving splint

tests,
;
: '(P) Effect of meist pH paper
| (or universal indicator).
| (P) Zffact on linme—wnter and
: bicarbonate indicator,
(¢) Carbon dioxide as Give the pupils an (P/D) Burning magnesium in carben
a campound of carbon | ovpportunity to make " dioxide,
and oxysen. hymothesis as to tae
i naturc o carbon
dioxide,
5e2 Cogpoq;tlon of air 37 connicoration of (P) Air is neccssary for things
IR the role of air in to burn (Fevision)
(a) Oxygen burning zndé the
identiffcation of the (P) Is all the air used up in
{b) Carbon dioxide gas remeining the combustion? (Revision)
qualitative compos—
' ition of =the atnosnherq
¢ can be arrived ate.
(e) Titrogen | Thove iu no need for | (P) Whet is the ncture of the gos
1 exzct guantitative remaining? (Revision)
(@) Noble qes work but it should
o .jﬂ - 71 ¢ be shoun that the gas (P) Increase in mess on burning
et d o » used up in combustion c.ge magnesium in air.
() iater quw:  congtituten approxi-
metely one-fifth by (P/D) simple tsyuthesis' of air by
volume, : © mixing nitrogen and oxygen

! in various proportions.

Refcrence may be made (D) Where possible simple

to tie pHressure of | demonstration of the propertics
water v.pour; dus% ' of liguid air and solid carmvon
particley and bacteria| dioxide {'dry ice!') should be
etcs in the atmosphered carricd out.

Q . . . O R I 54
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Zrllabus Tonic

s v o.os

s e e n e empnee

5+3 Unbreathed and
- breathed air

3
(a) Difforcnce in |
composition !
hotween breathed
and unbreathed
air.

(1) 411 animals
breathe in some
oxygen and
breathe out
some carbon

dioxide

5¢4 Solubility of
air in water
5¢5+ Respiration —

r'-;-lease of energy

(a) Food contains
energy
(revision)

(b) The energy in
foods can be
relecased in
living things

(c) Energy is usecd
for body warmth,

Q
: nt, growth
E l(: moveme ) A
and reproduction

th-

Yt e s - et o 3w o o

Motes

D T A R S S P e W

Tre irportance uses of-

oxy e, carbon dioxids, the
noble zascs and nitrogen may
be discussed (Sce also
Seotion 5.10)

Outline of industrial
maantacture of oxygen
and nitro_en from air by
fractional distillation.

1 Comparison to show the
I increascd amount of carbon

dioxide and water vapour
contonte

Discuss with pupils how to
collicet aqual volumes of
unbreathed air and breathed
air 2nd how a comparison
can he mades.

Imphasis that unbreathed
air contains, besides oxygen,
carbon dioxide and nitrogen.

Also breathed air may also
contain some oxygen, more
carbon dioxide and more
wator vapour than unbreathed
air,

Discuss why thi& should be so.

This is to emphasise the
importance of dissolved air

| to aquatic life.

Water pollution may be
discussed briefly here.

(Refer back to the relcase of
encrgy from food in §ection
3.4 and Section 5&3)

The release of encrgy in
living organisms is much slower
and more controlled than in
burning.

(P)

-~ vy

sogeested Fractical d

DR e i e e B S

e 4 b e w ® e e 0 e e

Houcver, great carc should
teken in handling

Pilms, visits to factoriecs

Collect and comparc properiics
CeZe :

~ appoearance,

smell,

taste,

golubility in water and
sodium hydroxide

effect on pH paper

burning splint and grouing
gplint tosts
linewater/vicarbonate
indicator,

Burn carbon, bread/ricc cnd
susnar ete in air or oxygen

to show products gives positive
tests for carbon dioxide.

(/D) Removal of some oxysen from

(p/D)

(?/D)

air by small invertebrates
(such as cockroaches and
grasshoppers) and giving out
of carbon dioxide

Boil out air from river or
pond water and test for
Oxygén.

Rclease of cnergy from
living things

~ Lot pupils breathe on
thermometer

- germinating sceds ctc. in
 vacuum flasks.

3,

----------



srilavus Topics
5.0 Puspiratory system
(a) Respiretory orsans
(b) Gas cxche-ge in
thz lungs -
diffusion of gaces

()

-
~

fechanism of
breathing

(“»\

(el

L

ERI!

Aruitoxt provided by Eic:

‘tnergy in foods
(rcvision)
nhotosynthesiss

/

wlarts as inter-

mediate source of }

energy for animals
(Producers and
Fonsumcr§7

Rusting

Industrial uses of
common guses - oxXysen
aitrogen, carbon

dioxide, noble gases

|
i
)
i
1

difference in the lungs Am-ing
braathing.

lNotcs Suggested Practicsl York
FProvide diagesns of linge, (D) Tewzmine shoopts Tonns
ribeage, diaphvagn cbo. or povts lungs.
Sl ) v s - . \ R . "
Simpia neconnt of air sacs }'(ﬂ' Apparalns to show
- moist thin walls,; good blood { action of diaphrasm in
supply in small blood visaclg | breathing,
allowing diffusion of goscs, i
Bricf refcerence to artificial (D) Apparatus to show necion
respiration and prussure of dinmphvagm in hicathiag,

. (D) Modcl showin,; action of

rib muscles.

(D) ¥ilms on resrirvation,

Pupils can trece source of
common fuods back to plants

Plants tske in cnergy from

the sune They are prodncer:
ol Forpanist el r.;nc 1S

Animals are consumers

(D)

A

Carbondioxide is rcmoved
from air, built up into
sugars and starchcse In most
lecaves sugar is converted to
starch too quickly — iris
leaves show sugar vell

Inportanws of photosynethesis .
to all lifc should bhe made
clears

Simple condi.:ons for rusting
and common methods of preventing
rusting should be discussed.

Industrial uses and importance
to be discusscd briefly.

4ir pollution problems in
towns and cities may be
touched upon hcre,

o

()

(P)

'

()

Charts or films on food
chains, food webs, ctc.

R
S Dounwval of carbon
FiLowidn Proan ajt DY

lcaf
indicators.

Ve 1, bIeui Temat o

(?)

Starch test in grocn
lzaves,

Building of stercihx .rom
glucose in lcaf diros
of squeres floating
glucosc solution.,

Chlorphyll is nccespnxy
in pholosyuthesis —~ tent
varicgatcd lecaf.

xanine pond weed vinacor
microscope (H.P.) Show
that chlorphy!! is in
chloroplasts.

Slide or photomicrograph
of T.S of lcaf to show
stomata and air spacc.

P/D) Liberation of oxyyu
from water plants

on

(P) Experiments to show that
watar, air (oxygen) erc
necessary for rusting.

(D) Pilms




Scction 6t

The purvose
of living thinss. ar
units leads

The coupound microscope is intreduced
structare of liviaz tuings a2t & higher magnif
Micro—or

with a hard lons.

of this
and the brief study of male cnd o
nztn“ 111y into soxual rovloducLloA.

— &~

TER UNIT OF LIVING THTNGS

suoction is 1o inve:s

ganisms arc uso

excluded in the sarlier work (Scetion 2).

tigete

P

the unit strocturce
alc cells

a5 T cieliood

clo ely ot the

The worl at the cnd of this scction on the development of cbryos arici

fertilisation :

needs
T

Ideally, furthe

G e Em L eie € b = i e

Syllabus Tonic

P N ]

ta1n~s

5ol Cells and living
(a) 3imple structurc of
nlant ond animal colls

(v)

Unicellular
organismis

T2

Cells in reproduction

(a) Simple fission

(b) ore complex
recpreduction

O

ERIC

Aruitoxt provided by Eic:

carcful plamning to ensure it
obscrvaetions on various aniiial

The structure of plant
and animal cclls ag
revealed by light
nicroscopy is introduced
very simplys

Living things also cxis®
which arc comwosed of
single cclls but all

the microscopic lcvel.

The role of cells in
reproduction is bricfly
studicd,.

3imple fission of sinzle
c2ll micro-organisns
form of reproduction.

Vith complex multi-

]
D11

the nmeicrial is avel
plant life

Suggcsted

(P)

(D)

{p/D)Ovscrv-tion of onc or

(D)

(P)

ccllular plants and animals

simple fission is not
possible. Special riale
and female cclls are
roquired.

(P)

(P)

(P) Dxamination of fizh

1[.:.0 ERe >
shoulad he nade.

ractical ok

Trramination of celly from
various tissuc
oniong scale CJlﬂcr a2l
pecl, mocerated hegonis,
balqam stem, crlnur iily,
pollcn and cheoalk ocllse

-
el

Obsarvation of slides
photomicrog.,raphs of
animel srorm and egge

or

of
5

aniccllular organisms
Paramocciwn and pond
organisms (ley infusion
may be usoed horo).

Viswing of & rm filw
cagssebtes on
micro orzanisig such
Paramoccium,

Tisndion dun

e
ChE3

41so photomicrogifanhs
of mammalian sporm and
egy; to show diffurcace
in zize and shope.

Obscrvation of gimple
reproductive structurc
of a flouer.

Braminaticn of »nollen
graoins and scction: of
wafertilized carpol.

Fyxamination of variocus
differcat floi‘crs
pollen srains on a
microscope slide.

stanung

Cofls

2
.



2 e T 0 T IR Wy

units leads noturally into sexual reproduciion.

Thc coupound microscope is intreduced for
structurc of living things a2t 2 higher magnificatic
Hicro—organisms arc usad now, as

with a hard loans

Y 3

vize vl elh oty U uls .L\

excluded in the zarlier work (Scction 2).

The worl at tha cnd of this
fertilisation noeds carceful planning to ensure il at

o,y f a0 AT s e

looking closely ot the
on than can be obtained
theoy wore deliberately

section on the development of cmbryos after
the meterinl is availsble,

Ideally; further observations on various aniimal and plant life should bhe made.

Y e e WAL ke P e ® e T ® R e b

Syllabus Topic

----- T s AR N Wl B Pamat § Pimocet b S b e & S s oA

PN ML s AT Rum W BBes o T8 s e

(a) 3imple structurc of
plant and amimal cclls

(1) Unicellular
organisns

%2 gells in repreduction

(a) Simple fission

(b) Nore complex
reproduction

O

ERIC

Aruitoxt provided by Eic:

The structurc of plant  (P)
and animal cells as

revealed by light

microscopy is introduced

very simply.

Living things also oxist (D)
which arc composed of

single cells but all 2t

the microscopic icvel.

The rolc of cells in
reproduction is bricfly
studied.

(D)

Simple fission of single
c2ll micro—organisms is
form of roeproduction.

With complex multi-~ . (P)
ccllular plants and animels
simple fission is not
possibles Speccial niele
and femalc cclls are
rcquired.

(P)

+(P)

(P)
(D)

(p/D)0Observstion of one or

Suggested Practical ork

Trzamination of cells from
various tissucs ceZe
onions scalc epideriazl
peel, macerated hegonia,
balsam stem, crinum iily,
pollen and cheek cclls.

Obscrvation of slides or
photomicrogiaphs of
animal spern and egg.

tuo
anicellular organisms c.&.
Paramoccium and pond
organisms (fay infusion

may be used horc).

Viowing of 8 rm filn
cassettes on fimnion dn
micro organiminc such as
Paramoccium.

4ilso photomicrogfaphs
of mammalian sperm and
egy to show diffuronce
in size and shape.

Observation of simple
reproductive structursc
of a floilcre

Bxamination of mollen
grains and scection: of
unfertilised czrpel.

Examination of variocus
differont flovors stamons:
pollen grains on a
microscope slidcs

Tixamination of fish roce.

Dissection of mammal to
show general position of
ovaries and testese

4
<



e ow e =

latuz Topic
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‘zthods of achicving

i M
e
—-_—r

ivrtulloaulon

v - w———

(2) Pollination and
fertilisetion in
plants

(b) Fertilisation
in animals

&

6.4 The growing embryo

(3) The chick embryo

(lotes To ascertain the depth of trcatment of thesc topics,
madc to the specific objectives of this Scotion).

ERIC

Aruitoxt provided by Eic:

P Y

-

e e e -

P a s 4 mme ae

i4-

0 e . s L B e e e

Motes

- —

Flowers usc inscets,
wide ctce to transport
pOllGnc

Discuss huiclly sclf-
pollination and cross—
pollination. Also (P
cross-brecding in plants

stablish that ferti-
lisation is an cesential
process in sexual
reproduction in both
nlants and animals

A factual account of how
sperm and egg meet in
the process of fertilie-
sctione

Terms use to includes

Ovary fallopian tubec.
(oviduct) utcrus, vagina,
Ilcstos, pcnis, sperm duct)

(D)

(2)

(P)
(D) 1

(7}

(D)

R e e ey et e w ety e e 4 s

Sucy . sted

T L erim v s aemw e e e

Practical Work

D T T

Filins

Txamination of flovers
to find out how thiz is
donca

Grow nollen tubes.

I’iln or slidogs of pollen
tube entering an embryo sace

Usc of pomato cerag
tochnique, if possible;
otrcrwise use film cascvlios

or slides.

Pilms on 'mating® etc.

Tsbablish the need for food(D) Opening of hen's cgps

cege the significance of yolk
in cgge

Start with the deve
lopmental stages of
fertilised hen's cggs.
Then go on to the
development of animal
cinbryo within the
uteruse.

()

J,; .7,10,15 and 21 d:zy
shoses of incubation,

Pisscction (or examination
of preserved specimens

of nregant rabbit, rat or
geineca pig to show the
roeprodkg. tive system.

(Refercnce should be made
to the presence and
arrangenent of other organs)

reference should be



. The traznsfer of heri ansrzy 1s necesszary to the understanding of
everyday thenomenz, Since matter and energy are intimately related

is taken t3 introducs the basic concept of energy through the

“wimentzl approach.

T ti
Z--1izbus Topic Notes Sugge;§i§ Practical
7.1 ¥athads of

Heai Flow
- Pupils are first
of all introduced
to the thrse
methods of heat
flow by simple
experimeniy

() conduction - A simple explanation (P) Heat waxed rod with
of heat in terms of pins, nzils, etc. or
energy particles should with heat sensitive

be forthcoming paper.
from pupils. ‘

(b) convection - A simple picture is (P) Currents shown by
of heat possible in terms

(a) potassium
nermanganate or
dye etc. in ‘water,

energy ' of hot expanded
fluid rising and
cold fluid sinking

(See Section 4.4) (b) smoke in air
(¢) radiation - A simple idea that (P) Thermometer -in
f heat . particles are not : : evacuated flask etc.’

enexrgy recuired for heat
: flow by radiation

e Vroblem situat 10
dinvolving hezat flow

{z) conduction . - The pupils can now . (P/S) A series of experimenis
sceurs best conduct a series of” involving lagged,
in solids, - problem experiments, polished, dull surface
particularly eitaer arranged ete.
in metals around the laboratory :

for 'station' or
individual experi=-

ments.
(&) 1iquids and - 1In these, the
gases are knowledge gained
relatively in 7.1 is applied
poer - and extended. ,
" conductors

of heat

O (¢) convection
ERIC - : oceurs in

fluids only




(a) hot fluids are
- less dense
than cocler
fluids and
usually rise

(e) radiation does
nos require
particles of
matter

(£f) @1l surfzces
are good
radiztors and
good zbsorbers
of heat while
bright, shiny
surfaces are
relatively peor

Section 8:  ELECTRICITY (I)

in modern living an elementary knowledge of electricity is essential
o everyone, This is one of the two Sections on Electricity in this syllabus.
The first part is mainly on basic concepts of elsctricity and circuitry.

The seconé part deals with applications of electricity in the home and in.

industry.
. . : .Suggested Practical
Syllabus Toplc§ } Notes : Work
8:7  Electricity atrest
(a) Charging by - The success of these  (P) Charging balloons to
friction . * activities depends show préesence of
: on the humidity. of charges.
the room., BHumidity : :
can be kept lower~
by ventilation.
(b) Two types. g o (P) Charged plastic
~of charges: | strips of &!fferent
positive and ‘ o : kinds placed on
negative - . , - inverted watch glass

‘or attached to
strings, etc.

(¢) Like charges - The 'electrostic' = (D) Metallised spheres
.~ . repel each kit or Van de Graaf - ' attracted and
other. - generator may be repelled.
o  Unlike ~ useful here, f :

charges attract
each other
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(%)

P’y
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(v)

(c)

(4)

()
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What is electiricity?

Identity of -
-static and '

current
electricity

et

—
o
MRS

~cur:city in
tion - current

=

Sources and = -
complete
circuit

required

Conductors o -
and insulators

Switches ) -

Current in -
a series

circuit

Unit of = -

electric
current ~
almpere

A

A billizrd bzall
model of ths atom
is now not
sufficient and the
electron should
introduced as a
necassary particle
to suggest that an
sleciric current
a 'flow of

}

eotrons’

—: 0

@

eous in
chis ect1oq since
they encourage the
pupils to further
investigation.
Owing to the

speed and ease of
covmnection of
components.

Continuity tester
may be improvised

Also identify

which parts of an
electric bulb are
conductors and

which are insulators.

Examine various
types including
household :switches.
(toggle, tumbler,
pendant etc.)

Show that the
current around a
series circuit is
the same at various
points on the

circuit.

Use water amalogy
for current only,
not potential

difference (p.d.)

'hAmpere' is introduced
symbol for ampere is
A. There is no need-
to define amperc at
this stage,

(P)

(P)

(P)

()

in.a

High voltage static
electrical exveriments
e.g. with lighting

T e

2 neon bulb.

Battery and ammeter
to show current

High vali tage static

lectricel machine
,chargea througn
cra ammeber.,

[©)] _r'

{

e

L.l- 1.;.

Circuit bvoards with
+torcn-light cells
and bulb (2.5 V. 0.24)
to show thax.

e.g.

a complete circuit

is necessary for

o

@]eptrﬂnq tu fiow

one-cell, one- »
tuld eircuit, current -
will flow even if the -
polarity of cell is
reversed.

Use. of continuity
tester, torchlight
bulb as current
indicators.

Examinations of the
construction of
various tyres of

switches.

More bulb to wvarious
points in series
circuit {z-me
brightness) and later
use ammeter to .
replace bulb.

Set up a series
circuit with three
bulbs in different -~
positions in the
circuit (same
brightness); inter-.
change bulbs,



(f) cells in
series

current in

~~
o
~—r

parallel #
oranches

(h) wuse of
continuity
tester

8.4 Opposing the

current -
resistance

(a) Effect of
change of
length ard
gauge of wire

(b) Variable
resistor

- There is no need
to mention 'volts'
yet at this
stage.

- The motcrcar or
motorc;cle battery
is an example of
cells in series,
There is no need
at 211 to discuss
the theory

- At this stage only
simple treatment.
More can be done
in subsequent
sections,

- Tnis can be
improvised from
cells and a bulbd
with two leads.

~ The intention here
is to

(a) lead up to the use
of a rheostat, or
'volume control!

(b) ircroduce an
investigation which

involves two variables

(length and gauge)
with respect to
resistance.

- Application from
'volume control' to
lamp dimmer

- The ohm as a unit
of electrical
resistance need
not be mentioned
at this stage.

(P)

(D)

(P)

(P)

(P)

On circuit board,
two cells

connected + to +
connected + to -
with one bulb
with two bulbs

Examine car or
motor-cycle battery.

Bulbs in parallel
brances. (Why should
the bulbs light?)

Comparing current in
different parts of
circuit using ammeters
at various points.

To test for faulty
circuits.

Change in effective
length of wire using
a crocodile clip as
contact at various
points on wire.

Effecton brightness
of bulb and ammeter
reading

Repeat the experiment
using wires of
different gauge.

Radio~type resistor
ammeter and bulb,
or circuit board.



X

5 Heating by
current

(a)
of electrical
to nheat
energy

(b) TFuses -

8.5 Driving the

current -
voltage

(a)

Voltage -

{b) Relatiomship =~
between
voltage and

current.

(e).

Main's -
voltage

Conversion -

The :ocule as a
unit of energy
need not be
mentioned at this
stage.

The heat energy
produced is related -
anly to the size
of current (i.e.
the larger the
current the larger
L2 heat energy
rrodiced) and not
to electrical
resistance or p.d.
zt this stage.

This is an
arplication of the
heating effect of
current.

3-A fuses are suitable

for this experiment.
Or use a very thin
strand of wire.

'"Voltage' is now
introduced. The
symbol for 'voltage'
is V . The

symbol for 'current!'

is I

Kot as OHM's Law,
but as 'the larger
the voltage, the
larger the current’

Voltage of unlmown
sources to be
measured.

it is important to
warn pupils on the
danger on the main's
voltage :

More about eiectricity

and magnetism parti-

cularly about household

applications, will be
done in Section 13.

(P)

(P)

(®)

(P)

(s)

(D)

Bqual lengths of
resistanze wire
(e.g. nichrome,
of different .
gauges) in series
on circuit board.

Set up circuit

with one bulb and
one cell. Short .
circuit the bulb,
Wire becomes hot.

Wire a fuse link

to three cells,
ammeter, and
resistor. Gradually
increase current
until fuse melts.

Three bulbs in
series with three
cells.

Voltmeter across
bulbs in turn,
across two bulbs
and then all three.

Various sources
tested for voltage

-~ all low voltage
e.g. the 2ecumlator,
dry cell etc.

Refer to Lembaga
Letrik Negara
Safety booklet.




Section 9: HYDHOGEN, ACIDS 40 L_XALIS

This Section looks informzlily 2% some common =z2cids znd zlkalis
and establishes pH as an indicztion of relztive aciiity. The displacement
of hydrogen by metals in acids ic used to forw first idess of an activity

saries.

Salt formation is treated very auzlitatively but the idez of
reacting weights of soluies iz introduced usiag syringes and rough

titretions.

Word ecuations (not chemiczl symbols) mer be used wherever relevant

Suggested Practical

Syllabus Topics

Work

5.1 Hydrogen - - This gas is introduced (P) Solubility of
properties as another gas hydrogen
and
Preparationsg - Allow purils to test (P) Hydrogen is less
and bvecome familjiar dense than air
with identification
test (P) Hydrogen burns in
air but does not
~ The use of hydrogen support combustion.
cvlinders is not
recommended (P) 1ldentification test
(small test tubes
- Hydrogen may be only)
identified by the
following:
(a) Burrs explosively
in a mixture of
hydrogen and air
(v) Burns in air or
oxygen to form water
only (see Section
9.2)
9.2 'Synthesis - The formation of water (D) Burning of hydrogen
of watex' by burning hydrogen in air (precautions

in air should be

shown qualitatively

only {(This -
experiment is

dangerous and should

be undertaken only

by the teacher, -
Adequate safety
precautions must be
taken.)

Discuss why water is
a compound (hydrogen
oxide) and not a
mixture of hydrogen
and exygeun,

to be taken)

identify product
formed by boiling
and freezing point.

Also by chemical
test for presence
of water.



t 2ittle acid is . (P/D) Electrolysis of

9.3 'BElectrolysis -
of water! added to make it . water and test for
conduct ' products.
electricity

~ Discuss energy changes
involved in both
synthesis and
electrolysis of
water.

- No tonic theory
is reguired here,
for explanation.

9.4 Action of
metals on
water
(a) Sodium - Great care must be . (D) Action of sodium
taken with sodium. - on water (use only
(b) Calcium Avoid using a small piece

potassium here, ~about the size of
- (c) Meagnesium . L match-head)
: ' - Use sodium, calcium
and magnesiam to
establish order of
activity

Ko attempt should be
be made to collect
the gas produced.
8.5 Action of
metzls on
dilute acids

(a) magnesium - . Various metals saould (P) Actions of metals
o , be tried. Only one . on dilute acid.
(b) aluminium, -. acid need be used. '
Dilute hydrochloric
(e¢) iron . or subhuric acid is
‘ suitable.
(d) lead ,
' : ~ The acid is”
(e) tin introduced at this
' stagé merely as a
(f£) copper : hydrogen - containing ~
' "~ ‘substance '

- Here a. further
gradation of reactivity
is obtained.” -

9.6 Acids and - Definitions of 'acid' " (P) Common (household
alkalis - “and 'alkali' are not etc) acids and
' ’ ' required and referance alkalis tested with
to acidic and basic pH paper

, . oxidés need not be
s _ o ' . made.




(a) pH as - pH paper (universal
degree of indicator) rolls is
acidity is used, to show

and alkalinity degree of acidity

or alkalinit: of
common household
acids and alkalis
such as lemon juice,
vinegar, soap towdsrs,
indigestion remedi=s,
etc.

neutralisation - This should be treated (P)
very simply as acid
'cancelling out!

alkali.

Quantitative ideas
should however, be
established using
grzauated plestic
syringes, bhurettes
etc.

(P)

This is to bring
home the idea that

a fixed mass of acid
(solute) will
neutralise a fixed
mass of given alkali

(solute).
9.7 Salt - Orly the method by (P)
formation acid-alkali

neutralisation is
required here.

Help pupils to draw
the conclusion that:

an acid + an alkali
~—» a salt + water

Avoid the use of the
word 'strength' in
discussing acids and
alkalis. However, the
word 'concentration'
may be used.

- No tonic theory is
reauired here.

Weutrslisation
experiments.

Simple guantitative
experiments on
rieutralisation.

Preparation of 2 or 3
salts using dilute
hydrochloric, sulphuric
and nitric acids with
sodium, potasium or
ammonium hydroxides.
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Section 10:  DETECTING THE ENVIRONMENT

The sensory nerves znd their limitations zre considered here.

Subjective anomdlies are pointed out.

trezted ohservztionally.

of rhotons or waves.

Ne attempt

is made to inte

The physies of light and sound is

roret them in terms

<

Suggested Przctical

Syllahur forics Notes Woric
10.1  Rectalineal - Light rays are

provazation
IR |
of light}

10.2 Reflection
of 1izht on
v1lzne surfaces
N -
(a) Angle of -

incidence

equals angle

of reflection
(b) Characteristics
of images
formed in plane
mirrors

10.3

16.4 The eye and

light

Structure of -
the eye in
relation to

sight

(a)

Relative -
curvature of
. lens to
muscles of
eye

()

Ray-tracing -

observed to

travel in straight
lines in a uniform
mediwn.

Simple light boxes
or bright torchlight
as source of light

Rays can be ireced

through prisms, aad
then cecnvex lenses

of different

curve tures.

Relate position of
focus to curvature
qualitatively.

Observe parts of
eye: eye lens, iris,
cnoroid coat, optic
nerve, agueous
humour, vitreous
humour, etc.

Establish how the
eye muscles can
change the shape
of the lens.

{P/D) Simple experiment

(?)

(P)

(P)

()

with candle and
cardboard or with
rubber tubing.

Txperiments with
lane mirrors and
ight reys.

LN

Using ray boxes and
prisms trace rays
through prisms base
to base, then
through converging
lenses

Dissection of goat's
eve .

Squeeze eye lens to
show shzpe can be
altered,



(¢c) The pin-hols

(e)

10.6

(a)

camerz and
the eye

Vision: some
Timitations

colour
blindness

blind svot

single-eye-
and stereo-
vision

opticél
illusions in
shapes and
colours

persistence
of vision

Vision: some
defects

short sight

long sight

correction of
shortsight
and longsight

Starting with the (»)
pin-hole camera

study the reole of
converging (convex) (P)
in focussing light

on & vhotograzhic

film. This work

czn then be applied

to both a camerz and

the eve.

Resemblence of eye (P)
to cameraj; lens,
bizckened interior,
light-sensitive
surface etc.
Difference in method
of focussing in the
eye and the camera.

These limitations ()

are to be discussed
hriefly {o bring out

the fact that

sometimes accepted (s)
signals hreakdown

and the eyve gives

the wrong message

to the brain

Colour is seen only
in the centre of
the retina.

Further work with
prisms leading to
the understanding of
the behaviour of
diverging {concave)
lenses.

A brief treatment (P)
of these sub-topics

.and now these

defects are corrected
by using suitable
lenses (only
qualitative

treatment is expected).

(D)

Making of pin-hole
camerz etc.

Examinations of the
structure znd
functions of parts
of a lens cemersa

Model of eye using
large fiask or a
variahle-focus eye
model.

fzdl

Colour vision test
cardés.

Experiments to
demonstrate other
limitations of
vision. e.g. (b)
to (e)

Rey tracing through
prisms, apex to apex,
then through
diverging lenses,
using ray boxes.

Model of eye using
large flask with
appropriate lenses to
show clearly the cause.
of short-sight and
long~-sight. Then use

- lenses to correct

defects.
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(%

16.5%

h!
/

sound

Aearinegs

some

Fad
v

Sources of

limitations and™

defects

Frequency and

citen

Loss of

gsensitivit

to higher

Queauenas

€1

~
N

b

Tha structure of the
r iz stucied in

iztlon o the
fection of sound.

Discuss to bring
out the function
the bones in the
riddle ear.

of

Various souni
sources studied to
show that sound is
caused by vibrztion.

En=rgy changes
invoived may be
discussed.,

The need for
material medium
for the transmission

of sound is demonstrated

Variation of pitch
with number of
vibrations per
second i.e.
frequency.

The unit of freguency
is Hertz (Hz).

The human ear can
defect sound of only
a certain range of
frequencies. As a

‘person grows older

the higher frequency
range cannot be
defected.

Discuss the causes of

this including possible

ones for deafness..

A large-scale
demonstration.can
be given at the
upper threshold of
hearing using the
group plot of

~distribution curve..

(Note that this

(D)

Examine model of ezr,
etc,

(P/S) Sources of sound -
vibraticn

(D) Electric tell or
clapper in vacuum

(D/S) Use of Zimple objects,
rules, elastic bands,
etc.

Vary tension and
length to increase
frecuency.

Using a signal
generator, a
loudspezker and a
CRO.

experiment is also. .

limited by the

apparatus especially. .

Sy the loudspeaker
used.) o
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}’ suril
(blinffolded; of tue
lireciion of sourd
soures.

4 for = (P} Blindfold ruril znd
tination of rush gently. {(Lints
; : 2.2, &ye difficulty
TrEIzue, muycle experienced by “he2
wzvzion, sound. zuril o balsnce
himself.
- DYiscuss oriefly {F) Spin puril nn ohair,
the »>le of the etc. hsk him to note
semi-circular direction of movemen?iég
cznais in the ear of room immediztely

on storring.

10.10 The Nervous
svstem

(<) The central - Djiscassion on (n) Nodels and films, if
rYRTVOoUsS functions and in zvailable, on ihe

systam importince of the centrzl nervous
. rain snc the systenm.

srinal coxd,

- Relzte to the sense
of hesring, balznce
and sisht to ceriuin
nerve cenires of
the brain.

{v) The surface
nervous systienm

(1) centre - Indicate the narrow (P) Map the regions of
of «aste region of *he mouth taste on the tongue
ens’tive to taste and using sweet, bitter,
nd the range of *his ritter and sour
reg¢on. substances.

(P) Eliminate sight and
smell and then ask
for the description
of taste of &
variety of foods and

drinks.
L1i) eenvre - jote the grezt (P) Eliminate sight and
nf smell *ﬂcreuse in Tunge taste. Then ask [or
and viriety , the description of
compared with taste smells,
{iii) areas - Note the wide areszs {P) TFlot 'touch' {rzin)
sensilive on the body, rerve eniings.
to 'touch' sensitive to 'touch’
and pain and also the relstive
[1{i ‘ seasitivity.
IR (iv) reflex - Discuss also the (P) Tapr knee or Archilles




10.10 The Nexrvous
system

(2} The central
.2 TVvOous
system

(b) The surfzce
- nervous system

(i) centre.
of <zaste

smell

(iii) areas
sensitive
to 'touch'
and pain

(iv) reflex
action,
voluntary
and
involuntary
reactions

ry

the need for z (P)
combination of

siimals e.g. eye

rressure, muscle

te~zion, sound.

Discuss oriefly (F)
the »ole of the
semi=circular

cznais in the ear

Discussion on (D)
functions and in
importznce of the

bBrain and the

srinal cord.

Relate to the sense
of hezring, balsnce
znd sight to certuin
nerve centres of

the brain.

Indicate the narrow {P)
region of the mouth
sensitive to taste and

and the range of *his
region.

(P)

Note the grezt (P)
increase in range

and vzriety .
compared with taste

Note the wide arezs 1p)
on the bvody,

sensitive to 'touch'

and also the relztive
sensitivity.

Discuss also the (P)
various levels of

control that the

human has over his

nervous system i.e.
breathing, bladder

and sphincter

control etc.

R e
e S S

sQuree,

Blindfeld ruril znd
push gently. (Note
difficulty
experienced by <he
vuril 4o balance
himself.

Spin puril on chair,
etc. Ask him to note
direction of movement #
of room immediztely

on stopping.

Models znd films, if
availzble, on the
centrzl nervous
system.

Map the regions of
taste on the tongue
using sweet, bditter,
bitter and sour
substances.

Eliminate sight and
smell and then ask
for the description
of taste of a
variety of foods and
drinks.

Eliminate sight and
taste., Then ask for
the description of
smells.

Flot 'touch' (rain)
nerve endings,

Tap knee or Archilles
heel reflex. Ask for
resistance, then tap
again.
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(P/D) Shine light on

(®)
(D)

Discuss ovriefly
also the elffects
of alcohols and
drugs on body
control etc.

(D)

iris; note rezction
Rezcetion times.

Films on effects of
drugs etc.

Effort of alcohol on
znimals like mice,

hamster, web-srinning
i ¢. Films on

niman senses

Section 11:

SOLVENTS AND SOLUTES

Changes of sizie

leads t> the consider:

ct

‘L
Ie)

living orgonisms 1ln waie

s
Min g o
PN

rurificeiion.

other solvents and tc wrief mention of colloids esnd emulsions.,

are revised to iniroduce the water cyclsz.

This

r. of 'imrurities' of various kinds (includiing

garylies) and the various meihods of water

lezds in turn to the study of solutions in wzter and

Colloids

and emulsions are inclujed bec.use of their pr-ctical sigrnificznce.

Syllabus Topics Notes Suggested Practical Work

11.1 The 'water cycle!
(a) Crange of -
state of
water
(v) Conditions -

for evaporation

Only a brief
discussion is
necesgary here

(P)

Temperatures at
which these chznges
of state occur should
be noted.

Fnergy changes
involved may be
discussed.

These conditions are (P)
investigated
experipentally.

Explanation for
evaporation in terms
of molecules and
energy changes

Heat: ice -» water
—» stean

Cool: steam -—» water
~-» ice.

Place moist blotting
paper, cloth, coloured
licuids on glass
blides in different
conditions end measure
time for evaroration



ERIC

Aruitoxt provided by Eic:

(£)

Cloud and
mist
formation.
Rzinfall

Drivking
water and
its
purification

Organisms in

water

Sea water

Solubility in

agureous solvents

Saturated’
soluti¢ns

It should be noted
that the area of
paper, cloth etc or
volume of liquid
drops exposzd are
variables.
Emphasise that (D)
clouds and mist

ar=2 not in the

gaseous state

(P/D) Plrce thermometer bulb

L

Sources of drinking {P)

water:

river
pond
well

Discuss the
purification of water
for drinking

purposes. The fact
thet drinking water
need not be chemically
pure should be
stressed.

Visits to reservoir
and water works is

useful or use film

material as zids.

Also show that these
organisms can be
killec by boiling
the water

(P)

The nature of sea
water can be dealt
with here or in
Section 18.

Relate to water
supply.
Distillation as a
method of
purification,

Limits to solubility (P)

"of any one subtance

Suddan expansion of
molst air into ’
evacuated bell jar or
winghester bottle undsr
Tressure.

2% mouth of bicycle
valve outlet of syringe

gte.

Four pond water down
filter column set up as
section of soil to act
as filter bed.
Bvaporate part of
filtrate to dryness.

Exemine remainder of
filtrate under
microscope or with
migroprojection.

Chloride water sample
and reexamine.

Distillation
experiments,

Repeated addition of

e.g. 1 'of sample ‘io

20 cm3 water until
saturation.




(®)

(e)

(i)
(i1)

(iii)

(a)

(a)

(v)

11.4

Variation
of solubility

Factors
affecting
rate of
solution
particle size
stirring

tenperature

Factors
affecting
sclubility of
a2 substance

Energy
changes on
solutions.

Non-agneous
solvents

Solubility

Bxtraction

Emulsions and

colleids

simple
emulsions.

There .. no nesgd
heer o ¢efine
"solubility!

This is intended as
a piece of work in
which pupils zan
design experiments
to test their own
predictions.

Explznztion can be
given in kinetic
terms .

In this case only
temperature need
be considered.

Crystal growing may
form a longer-term
project here, if
desired.

Exothermic and
endothermic changes
introduced as heat
releasing and heat
absorbing
reactions.

Solvents to be used
may be as follows,
alcohol, acetone,
petrol, kerosene,
carbon tetrachloride.

Relate to dry
cleaning and
household cleaning.

As a process of
separating soluble
from insoluble
substances.

Paper chromatography
as a method of
separation and
identification

Only a brief study

" . is intended here,

e.g. to show that
apparent solutions
are not necessarily
S0.

(P)

(P)

(®)

(®)

(P)

(P)

(®)

variety of salts
treated as in the
above.

Bxreriments with
suirta

ble 'controls'

Same as above

Dissolve e.g. calcium
chloride, ammonium
nitrate, sodium
hydroxide and take
temperature.

Dissolving iodine, tar,
grease, shellac, nail
varnish,. etc.

Remove of stains on
fabric etc.

Experiments on
separating soluble from
insoluble substances

Separaticn vl a dye
mixture (e.o. 3creened
methyl orange, fountain
pen ink, ete.) using
strips 6f paper,
blackboard chalk, e:c.

Make simple emulsicns
e.g. oil and scap with
water, oil and vinegar.

with mustard, hair cream,

hand cream.



(b) emulsifying
agents

(¢) Tyndall
effect

The procéss
of digestion
and ‘absorption

1.5

- . LAdEE 0

-
11

agent
d e.g.

o)

: f
emulsifying
is introduce
soap in.oil and
water (haircream);
dry mustard in oil
and vinegar (salad
dressing)

- This is'z simple

water to identify a
colloid and to
distinguish it
from a true
solution.

- Iron (IIi) chloride

hydrofyses in water
to form iron (III)
hydroxide colloid.

-~ This requires a

brief 'study of the

importance of water:

and solutions in a
living system and

is treated integrally

with 'The Transport

Systems' in the next

section.

(P) Tymdell test. Use
starch 'solution' or
iron (III) chloride
'solution'. Compare
with copper (II)
sulphate or other
salt solution.

Section 12:

FOOD AND THE TRANSPORT SYSTEMS

“This section looké at various types of food, methods of feeding

“rand the ways of getting the food to the proper state and loca tions for

digestion to occur. It therefore looks at ways in which material taken

in (absorbed) as food is transported throughout the body and any waste

material produced is removed.

The transport systems in some plants is also briefly treéted in

this section.

Syllabus Topic-

Notes '

Suggested Practical Work

12,1 i ;
(a)  Types of food

(i) Carbohydrates

e (11) fats

I

 These are for energy

These include the
~.sugars ané starches

- for energy

I

~(P)‘ Food tests bn

Starch,‘glucose,
fats and proteins

(=)

(o) ~foods brousht
by pupils. using




> w7 SR boLl. ol
sgentis

&

(¢) Tyndall
effect

1.5 The process

of digestion

and absorption

- - LV
curziiving age
Is introduced e
soar in oil and
water (haircream);
dry mustzrd in oil
and vinegar (salad
dressing)

a1t
£

- This is a simrle
water to identify a
colloid and to
distinguish it
from a true
szlution.

- Iron (III) chloride
hydrofyses in water
to form iron (III)
hvdroxide colloid.

- This reouires a
brief study of the
importance of water
and solutions in a
living system and
is treated integrally
with 'The Transport
Systems' in the next
section.

(P) Tyndall t=st. Use
starch 'solution' or
iron (III) chloride
'solution'. Compare
with coprer (I11)
sulphate or other
salt solution.

Section 12:

FOOD AND THE TRANSPORT SYSTEMS

This section looks at various types of food, methods of feeaing

and the ways of getting the food to the proper state and locations for

digestion to occur.

It therefore looks at ways in which material iaken

in (absorbed) as food is transported throughout the body and any waste

material -wroduced is removed.

The transport systems in some plants is also briefly treated in

this section.

Syllabus Topic

Notes

v oo

Suggested Practical Work

12,1

(i) Carbohydrates

fats

proteins

(a) Types of\ food

These include the
sugars and starches

-~ for energy
These are for energy

These are for growth
and repair of bvody
tissues and also

for energy

(P) Food tests on

(a) starch, glucose,
fats and proteins

(0) foods brousht
by pupils using
(i) iodine
solution
(starch)



(b)

12.3

12.4
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(a)
(b)

Brief reference is to
be made to their

imzo=tince

=i

N
s 1ﬁ
-

ortznce is to
he dis usse

ed

Teeth and feeling

‘Structure of

a %tooih

i
D <

D

,ﬂ
n
<
)

ci D

—
=)

ci*

cere of-
teeth

Other method

Ment

of feeding

Digestive

system of

a mammal

Shaliip¢nd
-animals -

Provide sim;lé diagram
2 a tooth in _
longitudinal section
to show enamel
dentine, »ulp, crowm
and root. :

Discuss their relation
to diet and method
of feeding

of minerals including
fluorides in the
huilding of strong

- teeth.

Librief look at

feeding methods of
- some invertebrates

Provide simple diagram

of digestive system of
‘humzn being for '
‘discussion following

demonstrztions.

ion the importance-

(D)

(p)

(P)

()

(?)

Examine of a.small

(ii) Benedict's
solution
(sugar)

(iii) Millon's
reagent or
Bigret test

(proteign)
(iv) £ilt

s

emuLb;on

(£21ts)

Exemine singls teetn
anZ dentition of a

ftesh-ezter

cnA A
@nt &

" rlant-ester, incluaing

man. - Note the zction
of jaw in eegh case.,.

Examine action of
substances .that.
contribute to tooth
decay e.g. acids,
Action of toothovaste.

o

Observe feeding wmethod
and mouthrzris of _
grrsshopper, cockroacii,
housefly, moscuito,
flsh, frog, leech, etc.

Ciliary feeding :in
cockles etc. -- move-
ment of particles
or gills observed
under binoculzr

" microscore, if

available.

~

dissected mzmmal
to show allmﬁdtar)
tract

'Ekaminerémall pond

animals under the
microscope (low-
power) to shcw the-

zut and its muscle

movement (e.g. Dzrhnia,

 ‘wCh1ronomus, ROul;G“S)



12.5 The vrocess
of digestion

Note thzt most foods
are complex and
insoluble.

{a) Tunction of This is %o break - (D/P) Visking 'sausage'
the system dorn complex substances with starch and
to simzler soluble glucose inside
suogt nees which can demonstrztion
+*he diffuse through diffusion of smaller
the walls of the small " molecules.
Wnﬁestlnps into the
>4 (Food in the
sn?il intestine is
ti1l 'outside' the
bod".)
Breakdown of food is
Joth mechanical and
chemical
lote: Czxre must be taken
not to confuse the
diffusion process with
osmotic pressure effects
which are alsc tzking .
) place. ' : ®
{(v) Action Enzymes are regarded (P) Saliva and starch
’ of enzymes here merely as a\ents or diastase and
in : in hydrolysis starch with a
' _ ' ' control.
(i) the mouth Since salivary amylase . :
(ptylin) may be absent )
. from sz2live of some
purils two members
-of a group should
contribute ’ '
(ii) the Diastase may be ' (P) Digestion process in
stomeach extracted from the stomach.
germinating barley _ Hydrochloric acid,
(or .bought from a ' rennin, pepsin or
chemical supplier) milk, etc.
(iii) the small In the small intestine, . (P) Sterch end diastase
intestine ~roducts having ' in visking tubing
diffused through the
wall are carried ‘o
2ll cells by the
blood stream and used
for energy and
growth . ‘ o ;
12.6 The need forx
a transport
system
(a)  absorption’ - Absorption of food in (D) 'Visking tubing
Q ' A .. the small intestine " experiments and
ERIC : o ' v S ' IR o diffusion experiments
s Sl S _ . (Brownian movement)

-~ revision
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svstems

Teansrort
af materials
in plants

() Steaming in
rlants and
unicelinlar
arganisms

Ciﬁoulati”‘
1 hiigher

arlmals
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(1) Circmlation
- Anvhuman
beings - .
(i) ocirculatory
system

fii) . Punction. af

(3 vTalvh

—

%
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[ae]
.
s

Excreticon .
and '

E11m1naulon

O

ERIC

Aruitoxt provided by Eic:

Pe ot Tvpes of trznsport

Problenm of water . (s) Plant materials: dye
loss and gain . experiment. Use
arplied to a hard lens %o inspect
variety of organisms plant materials
(4void ietails of , - (franverse and
styucturs). . : longitudindl sections)
Jrganisms may be (S) Microscopic exGmlnatlon
stzined {e.g. with of streaming in
Congo Rci) for pondweed (Hydrilla) and
legrer observation animel materials.
41lso Paramoecium and-
other streaming.
Transporting fluid (P/D) Blood circulation in
may or mey not be , tail of goldfish,
ehclosed in blood _tadpole or young
vessels. o guppies.
Pump (heart), valves, ~ (P) Action of valves in
-and vessels A arm veins.

(D) Goat's heart: to show
" gtructure and one-way
action of valves.

Function of haemoglodin (P) Physical activity and

to be discussed, also the rate of heart
double function of a beat

circulatory system

i.ey :

(i) ‘trznsport : (D/P) Blood components

also examination of
2 sample under
microscope.

(ii) gas exchange

Getting rid of body . . 4 J
wastes in animals and
plants. ’

Teaching can begin :
either from the fate -
of digested food ox

with the functlon of

the lungs . in a .

".clrculauory sysuem.



e

O

ERIC

Aruitoxt provided by Eic:

°

Liver,
kKidners,

nZs and

o
i

mTOrLINCE

of skin

Routes by
which waste
materials
ieave the
body

o fo
=

)]

3 <t

g

Lt
(o]
'_'
[
9
w

() Excretion:
extracting wasies
from a circulatory

medium and passing

them to a
temporary depot
hefore
elimination,

() Eiimination:
getting rid of
wagtes more or
iless mechznicaily

One function is
regulating body
tempers ture

'
5

Animals: definite
excretory system
faeces and(urine

Plants: No -definite
excretory system

(of respiration) but
lezf fall may be
considered as an
exzmple of
elimination

Some excretory plant
swroducts are: '
essential oil, gums,
resins, pignents,
and oxalic =zcid,
e.g. in tomato and
rhubarb

(D)

(®)

(P)

(D)

Later injection of
fresh zozt's kidney,
if possible.

Breath out into lime
weter / bicarbonate
indicator.

Weight of sweat
produced per square,
metre on different

rarts of the body.

Acetone or alcohol
(methylated spirit)

- on back of hand.

Water zain or loss
in human body

‘Disséction' of owl
pellets, if possible

Exzmine samples
collected.



Section 13: MORE ABOUT ELECTRICITY

In this section on electricity (and some magnetism) the
knowledge gained is applied to everyday situations. In addition
some electromapinetism is added in order to touch upon the motor,
dynamo and alternating current.’

Syllabus Topié Motes ‘ " Suggested Practical Uork

13 1 Tlectr1c1tv
1n the home

e

&
.3

(a) Conductors ‘A revision on work bepan in J{p) Circuit boards with bulbs show
and insula- Section & alse that electrolytes can
tors. . conduct electricity.
(b) Methods of No-mains supply to be used; (p) (a) Join 1, 2 and then 3 bulbs
wiring i but establish the idea of in series and then in
household circuits parallel with one cell to
' compare brightness
(h)  Include faulty lamp bulb in
~each of the above circuits.
(p) Circuit boards with parallel
branches. Total current related
to numher of hranches added.
(¢) Wiring plugs| Connecting plugs to leads. ‘ (p) Vise 54, 3 - pin plugs, car head

Both internztiornal colour lamp bulb and S.R.C. lampholder.
~codes and 'old' colour codes '
should be introduced.

International Code:

Farth: Ye1low/green str10es
Live: Brown
Neutral :Red

'01d' céde

i rene

Earth:  Green
“Liva: Red
-Neutral+Black

(d) Main's ‘Do's and dont's at mains voltage
voltage ' voltaaes. Discuss Lembaga
1 letrik eaara namphlet on
"Safety
(e) Earthing Use of earth—wire and - {(™) - Van de Croaf senerator discharge
: lightning conductor . at points.
(£)  Fuse - - The use of fuses of correct.
‘ rating ratlné to be discussed:
(g)  Fower= S Dovcr*r tlng of varicus house- (D) household anpllances connected to
- rating ‘hold appliances. 'Simple ]+ kilowatt - hour meter or :
: SR numer1a1 proolemﬂ‘ma be 1ven
Q RS N =Y _ B e/ny ssw and 6H bulb with joules
B B . meter (12 .C. i
[:RJ!: e ‘ Pow;r sunplv 1nforwatlon that ,:‘.r-(. volt D. 1“P9t)_

A FullToxt Provided by ERIC

1 KW“h =] unlt of electrical
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some electromapnelisn 1S added ‘in order to touch upon the motor, \
dynamo and alternating curvent. 7 : A
Syllabus Topic Motes Suggested Practical Work
13.1 Electricity
in the home
(&) Conductors A revision on work bepgan in ¥~} Circuit boards with hulbs show
and insula- Section % . alse that electrolytes can
tors. - o conduct electricity.
(b) ‘Methods of No mains supply to be used, (p) (a) Join 1, 2 and then 3 bulbs
- wiring but establish the idea of in series ancd then in
household circuits - parallel with one cell to
‘ compare brightness.
(%) Include faulty lamp bulb in
each of the above circuits.
{p} Circuit beards with parallel
branches. Total current related
ro number of:branches added.

{¢) Wiring plugs| Connecting plugs to leads. (p) Use 54, 3 ~ pin plugs, car head
Both international colourv lamp bulb and S.B.C. lampholder~—
codes and 'old' colour codes
should be introduced.
International Code:
Tarth: Yellow/green stripes ;
Live: Brown ’ o
NeutraliRed

'01d' code
Earth: . Green
Live: Red .
NeutraliBlack
. ' . }
(@) Main's Do's: and dont's at mains voltage h ‘ '
voltage “voltages. Discus s Lembaga

Letrik “eg’ra pamphlet on
”Sv:?..l CC\’ .

(e) Earthing - Use of earth—wire and =~ = = (M) Van de froaf cenerator discharge

' lightning conductor - .at points,

(£) " Fuse -~ The:use of fuses of correct

' rating § rating to be discussed.

(g) - -Fower— _ Power-ra tlng of various house~ (D) ~Household appliances connected to

rating hold appliances. Simple . kilowatt = hour meter or
numerial problems.may be given ' C .

; -PERR Y be BIVEN  Mp/n)  48W and 6 bulb with joules
g ~ . N : ‘meter {12 wolt D.C. input
Power supply information that A . input)
1 Kw-h =1 unit of IEﬂtrlcal
energy.- ‘
Curr ont (A) M
voltage (V)
Use thls to ‘calculate fuse— _
values and cost of using- '
electrical appliances. :
o = 7 ‘ :
-




13.2 Introduction

r(a)y

(b)

(e)

13.3

(a)

(%)

()

to electronics

Conductors and
insulators.

One - way
conduction

Ionisation in

discharge
tubes

Introduction
to electromag-
netism

Electromagne=-
tic .2ffects.

Electro-
magnets

Force on a
conductor

Electrié‘
bell

Electric

meter

Electric

motor

4 Electrie
15222.?

‘.Generatlon of .
E'currentr

‘Mechan1ca1 energy

Revige - electrostatics and
electrons {(see Section 8)

Menticn the use of divides
and transistors in radios,
rectifiers, and battery
chargers ete)

Use of one-wav conduction- in
cathode -~ vav oscillo -
scope { C.R.0)

Deflect spot. Idea of
scanning and persistence
of vision

No theory on.ionisation to

be discussed.

«ontrasts with filament lamp
bulbs. Advantages - low
wattage, higher efficiency etec.

There is opportunity here to

1mprov1se apparatus.

There is opportunity. here to
improvise apparatus. :

Simple tovs-or lobby kits may

'be used effectively

This may be usedftb demonétrate
electrical energy _, mecha-
nical energy.

Display, "if possible,. models.
and pictures of different

types of motor etc.

electrlcal energy.
RS

(D)

(D)

(D)

(D)

(n)

(p)

(P)

KP_)

m

(P)

(m

‘Behaviour of
current.

(P)

Simple electroscope used to
identify charges.

Discharge of electroscope by
conductors

Discharge electrostatic machine
by path including microammeter,

“Mvide with m1111ammeter in

series,

Maltese - cross tube on
EIHIT.

(&)

(b)

Deflect beam by magnet.

C.R,0. experiments

Evacuate discharge tube to show
glow. (Use E.H.T. power pack
not induction céil)

Fluorescent lamp tubes, pilot
bulbs etc,

Magnetic effect of a

(a) straight wire

{(H) a coil carrylnp a current.,
coil: carrying a

Make electromagnets using U-shaped

and bar soft 1ron.

(a) Ferce on a wire carrying a
current across-a magnetic
field - 'catapult force'

(b) Aluminium tape between poles

'of‘U-magnets.

Constructlon and working of an
electric bell.

Constructlon of moving c011

L metero

‘Construction of 'a model motor.

Dynamo uslng motor 1n
_reverse,




(b) Idea of alter— {No theory - only simple idea (D/P) Conmect coil to a centre-

nating current |that curreat is flowing in zero galvanometer and
(A.C) either direction. move bar magnet in coil.
(c) Change of (D) Bicycle dypamo centre -
current zero galvznometer and
direction bulb in sgerias.

and streng-
th. {




Section l4: . SUPPORT: AND MOVEMENT

Wis section attempts to establish the concepts of force and
work by: operating them in various situations including the human
frame. The suitability of various animals. and plants to support
the forces which they experience is alsc considered.

»

“ I
Syllabus Topic o _ Notes : _ Suggested Practical Work
14,1 Idea of force
(a) Some examples.{ A fotce is introduce - as lifting, (P) Plasticene, springs,
1 pulling, pushing, stretching, elastic bands, latex
1 compressing or turning. foam etc.
Push-put effect on shape . : (P)  Change of speed and for
nffectlnn notion. direction.
() ‘1dea of . 'Idea of 'friction' in passing (m) '*Frictionless' motion
"friction' ' Pupils ray find difficulty in using air-pucks- (balloon-
{ realising that a body can main- type preferable) or object
| tain uniform motion without sore on polystyrene beads.
! unbalanced force to keep it : :
% moving.
(¢) Force due to | It ray be necessary to establish M) 'Guinea and feather'
gravity | that tall of a body is not due to % experiment.

! the magnetic force or the air :
. pushing it down =~ both common but

erronecus, ideas. i

i

(2) Teaéuring ‘ Investigatioﬁ of springs. Spring é(P) Making and providing
force " balance. : a scale for a spring (or

Introductlon to the unit of force = - elastic band) balance.
the 'newton' (N) , - )

(e) 'Turning Turn, twist. {(P) 'The law of lever experiment.f

|

|

effect of fever as a for rultinid : 5
forces e as‘a force multiplier. |
|

3

i
z
| |
1 , ‘ :
! ‘ : Pupils can be left to find a ! o,
f P . -C. to { (D) Turning effect of forces.
' i simnle relationship, rhich can «
i -
| then be seen to be relevant to i
everydav expnerience of 'leverapge'. !

(f) Pairs of Simple ohservations and discussion | (D/S) Water rocket, sausage

)
. forces 5 o : i balloon, exploding trolleys
; | Remove the mistgken idea, that a |
; - rocket mneeds air to push against |
; 1 (e.f. a jet plane) in order to |
l"move forward,: i
: 14.2 Work and . In section 3 varinus forrs of | (") Transfer of energy in
B energy | energy -and their interconversions lifting load.
i A T liwere 1nvest1pated '
S8 ‘ ‘ o
(a) Idea of ‘The idea of work is now introduced | (P) Energy transferred in
work . ‘as a measure of energy transferred. f “clirbing stairs.
“(For example, in 11ft1ng a brick,
.the energy in the muscles to
, B ..o l-potential eznergy of the brlcP 1s.
[:RJ}ZQ S = | work done) S
T ‘ E!iotk done =‘Eorce % distance moved |




Sy1lahus

Topic

Notes

Suggested Practical Work

14,1 Idea of force

(a)

(a)

(e)

(£)

14.
&

(a)

ERIC

Aruitoxt provided by Eic:

Some examples,

Idea of
'friction'

Force due to
pravity

Yeasuring
force

Turning
effect iof
forres

Pairs of
forces

Uorl and

energy

B
Idea
- work

of

"Simple observations

.the energy in the rmuscles to
York done =

-Joule = hewton x metre

A force is introduce as lifting,
pulling, pushing, stretching,
compressing or turning.

Push-put effect on shape .
Fffection motion. i

Idea of 'friction' in passing
Pupils ray find difficulty in
realising that a body can rain-
tain uniform motion without sore
unbalanced force to keep it
moving.

It mav be necessary to establish
that tall of a body is not due to
the magnetic force or the air
pushing it down = both common but
erronecus, '

i
1deas. !

!

Investigation of springs. Spring
balance. .
Introduction to the unit of force

the 'newton' (W) ‘ ;

-

Turn,

Lever as a force multiplier.
Pupils can be left to find a
simnle relationship, which can
then be seen to he relevant to
everyday experience of 'leverage'.-!

1
i
t

!
twist. j
i
!
i

and discussion

Remove the mistalen idea, that a
rocket needs air to push against
(c.fv a’jet plane) in order to
move forward.

In section 3 various forms of
energy and -their interconversions
were investigated.

The idea of work is now introduced .
as a measure of energy transferred.

(For example, in lifting. a brick,

notential =nergv of the brick is
work dome) ‘ :

Torce ¥ distance moved
in the direction on
force

Unit of work is the joule

)

L(®)

(P)

(D).

L (N/8)

Plasticene, springs,
elastic bands, latex
foam etc,

Change of speed and for
direction.

'‘Frictionless' motion
using air-pucks (balloon-
tvpe preferable) or object
on polystyrene beads.. '

'Guinea and feather'
experiment.

Making and providing
a scale for a spring (or
elastic band) balance.

The law of lever experiment.

Turning.effect of forces.

Water rocket, sausage :
balloon, exploding trolleys

Transfer of energy in
1ifting load.

Fnergy transferred in
climbing stairs.



- y Revision of the idea of kinetic 6] Transfer of kinetic to

energyv potential energy. potential energy.

fe) Sirnle Lever and black and tackle &s
~zchines machines. ™M Lever and pulley svster.

Can a mechine rultiply energy?
“achines are only energv trans—
formers. llechanical advantage
or velocity ratio may be
mentioned only qualitatively.

14,3 Support in Simple observatinns on the (T)  Exarine pond weed or sea—
~lants structure of the ster of a weed in water,

(3) therhaceous : Corpare with herbaceous
(L) woody : and woordy stems.
(¢) aquatic plant. i
P) Turgidity in seedlings.
14.4 Support in :
_.::niT‘“a‘.: :

(a) land in- Investigate the rethods of (M Sausage balloon covered

vertebrates., support in i with paper mache.
(a) the earthworm 5
(b) an insect !

{(h) 1and Comnare this with the above N Skeleton with spine. Examine

vertebrates . lonpgitudinal section of
long hone of animal and
compare with that of a
bird.

(¢)  Mrquatic Discuss the need for large (D Cormpare the dimensions of
vertohrates girdles in land animals with skeletons of a fish and a

. backbore. land animal, in particular
the size of the hip-girdle
and shoulder girdle.

(d) 'Centre of May be defined, onl: in operatio~ (?) TFind the C.G. of animal
gravity' of nal terms. silhouettes, objects.
animals

(e) Stability in May be discussed briefly. (P)  Stability of shapes of
animals. ! animals and objects.

|
14.5 Muscles and Relate lever teo forearm. Use j(“) Simple model of forearm
Yiovement model with spring as biceps. ' to demonstrate the action
i of muscles in moving the
: bones of the lower arm.
'(P) Determine the greatest
! load lifted by forearm.
{(P) Find force exerted by
biceps in lifting load.
Q !
Wiiﬁﬁﬂ }
i



Section 15:

give an idea of their formation and their continued existence.

THE EARTH

Some materials of the earth's crust are examined chemically to »

The

materials which can be extracted fror the earth (including fuels) are

briefly mentioned.

soil biology in the 'soil environment'.

.
!

The section ends with a study of soil and simple

Syllabus

Topic

Notes

Suggested Practical Work

15.1 Origin and

Structure of
the Earth..

15.2 Yeturally

Occuring

Elements

15,3 Maturally

(a)
(b)

(c)

O

ERIC

Aruitoxt provided by Eic:

occuring
sulEhates,

oxides and
carbonates

Physical Cha—

racteristics-” -

Action of
heat

Heating with
carbon

with

.should be given based on

A brief mention of the origin
sufficient to allow discussicn
of the formation of igneous

rocks.

Mention of sedirentary and

metamorphic rocks. 1

Layers in the earth's crust-
the cone and mantle - (brief
mention)

Scarcity of these and the
explanation on basis of
reactivity.

Establish this by exarining
the a2tion of metals on oxygen
and sulphur.

i
The Arculus method can be used
for preparing oxvgen. The
'rocksil' must be drv. The
action of heat on potassium
permanganate is said to be
merely a source of oxygen.

o details of decomposition

is required.

These are the three tvpes of
miners's in the earth's crust
from which metals are chtained.

In zeneral metal sulphites
and carbonates are converted
into oxides on heating and
many metals can be obtained
from the oxides by heating
carbon_ )

Some gimpie explanation of
this in terms of re¢adiness
of combination with oxygen

the work dene in 15..2.
Magnesium carbonate as purcha-
sed will give both water and
carbon dioxide on heating, 1s
it is a basic carbonate. It
is perhaps wise to avoid these
complications by using

'magnenite' or 'dolomite’

(

(

o~

P) -

(7)

P)

Illustrate with charts and specimen
of rocks obtained from Pejabat
Kzjibumi. Ipoh.

Hodels showing how tliese rocks
were formed.

Action of metals on oxygen and
sulphur

(A selection from Mg, Al, Fe, ZIn,
Sn, Cu)

Use the 'Arculus' method.

Srecimens of naturally occuring
oxides, carbonates and sulphides
should be examined by the class.
Particular attention is te be

"nlaced on tin (IV) oxide or tin-ore.

Also note hardness and insolubility.
Heat iron pyrites in air. Examine

products. Sulphur dioxide
detected by smell, etec.

Isolation of

(a) Copper “.om copper (II) oxide
(®) Iron from iron (III) oxide
(c) lead from lead (IT) oxide

by heating with carbon. °
(d) Calcium or magnesium from
their rarbonates.



’ 3

Chemical nature of lime=
stones, quicklime and slaked
lire.

Fxperiments with soft
and hard waters.

Txperiments to elucidate
the nature of 'malachite'

Test solubilitv in water
and dilute hvdrochloric
acid of sand, clay, mica,
felspar etec.

(5ome impurities may dis-
solve in dilute hydroch-
loric acid)

Action of heat on the
above.

Termation of 'pottery

tiles' from clay.

Formation of glazes and
plass.

Fractional distillation of
crude oil. Use of
fractional distillates
etc,

Products of cembustion of
petrol, petroleum gas

etc and their contribu- . -
tion to air pollution (e.g.
carbon monoxide and sulphur
dicxide)

Evaporation of sea water
to obtain salts.,

(d) Calcium Car— JLimestone, quicklire, slake-lire - | (P)
. banate and some| their checical nature and used are
calcium compou={briefly treated.
nds.
Soft and hard waters are brieflv (P)
studied.

(e) '"falachite'’ The 'malachite experiment' should | (P)

experiment be presented to pupils as an in- |
vestigation starting from pre- i etc,

. . . 1
vious experience of behaviour
of metal ores or oxides.
(If malachite is not available
a suitable compound such as
copper (II) carbecnate or =
mixture of copper and calcium
carbonates wav be riven)
3 16.4 Silica and This sub-section is ‘incluced ba- ()

silicates cause of their great abundance

in the earth's crust and their
a) Some proper- importance as building materials,

ties. crockervy etc,
Points to make clear are their (P)
reclative stability towards
heat and to chemical reagents
Formation of metarorphic rocks
(structures of silicates should
not be dealt with at this stage '

(b} Some uses Pottervy and glazes. Glass. (/D)
Dangers of improverly rlazed i(P/D)
vessels, as glazes generally
"contain lead compounds.( If
available kilns in the Art and
Craft Department of the School
be made use of). i

16.5 Petroleum :

— 'Crude :
0il ;
|

(a) Origin of Only brief mention §

petroleum Occurence in Malavsia :
' [
(b) Petroleum Refining as a process of fractio- ¢ (P/D)
refining. nal distillation. (Visit to i
Port Dickson/Lutong refineries, !
if possible. Otherwise use films)
(/D)
Natural gas as fuel
Q 16.6 Salts from The main intention is to explain (P)
[ERJ!: the sea. the existence of cormon salt in
s the seg and hence the importance
k. i P

TAEHF. i‘ fj Ga:i an nf “di‘llli




'Malachite'
experiment

(e)

16.4 Silica and
. silicates

a)  Some proper—
ties.

(b)

Some uses

‘16.5‘Petr91eum
Crude
0il"
(a) Origin of
' petroleum
~(b) Petroleum
refining.

f

‘Salts from
the sea.

: ENC .

AFulToxt Provided by ERIC

studied.

The 'malachite experiment' should
be presented to pupils as an in-
vestigation starting from pre-
vious experience of behaviour

of metal ores or oxides.

(If malachite is not available

a suitable compound such. as
copper (II) carbonate or &
mixture of .copper and caleium
carbonates may be given)

This sub-section is included be-
cause of their great abundance

in the earth's crust and their
importance as building materials,
crockery etc. ’

Points to make clear are their

relative stability towards
heat and to. chemical reagents

Formation of metamorphic rocks
(structures of silicates should
not be ‘dealt with at this stage

Pottery and glazes, Glass.

Dangers of improperly glazed
vessels, as glazes generallv

'contain lead cnmpounds (If
available  kilns in ‘the Art and
Craft Department of the School .
be made use of).

| Only brief mentlon

Occurence in’ Malav51a

Refining as a process of fractio~:

nal distillation. ' (Visit to
Port Dickson/Lutong refineries,
if possible. Otherwise use films)

Natural gas”as fue]

The maln 1ntent1on is to exolaln

Jthe ex1stence of common salt in

'the sea.ﬁnd hence-*he 1maor%a1ce'

of the sea#~now or. in the past, in
‘tHe prov131on of .one of the world

most 1mportant chemlcals,a

| sedimentary rocks

I

S

.(®)

()

(?)

(P/D)

(P/D)

(P/DS

(r/D)

(Pi

o

ecrude o01l,

petrol, petroleum gas

~dio¥ide)

 Ident1f1cat1on of sodium

gIdentltlcatlon of chlorlde
by e1ectroly51s.

° ‘:';:(‘Py)f, o

and hard waters.
Fxperiments to elucidate
the nature of 'malachite’
etc.

Test solubility in water

and dilute hvdrochloric

acid of sand, clay, mica,
felspar etc.

(Seme impurities may dis- 3
solve in dilute hydroch- :
loric acid)

Action of heat on the

above..’

Formation of 'pottery
tiles' from clay.

Formation of glazes and
glass.,

Fractional distillation of
Use of
fractional distillates
etc. ol

Producis of ‘combustion of
etc and their contribu-.

tion to air pollution f(e.g.
carbon monoxide and sulphur

Fvaporatlon of sea water
to obtaln salts. -

,salts by flame: tests,

‘Purlflcatlon of rock salt
”or crude salt.‘ S



16.7 The soil
Environment.

(a) Formation of
soil

(b) Properties of
soil

(¢) Some living
things in
trie soil

(d) Conservation

Simple treatment at this stage| (P)

Investigation of some of the (P)
physical and chemical proper-

. . . . P
ties of soil, including some (P)
quantitative work on humus,
water and air content.

(P)
Visible animals of the scil, )

Establish that there are
many different kinds and an
enormous ponulation.

|

(M)

Presence of living things in :(F)
the soil which are not visible!

to the naked eye. (Allow two

or three groups to trv qourcos'
other than soil).

These organisms may he harm— (D)
ful, may cause disease or mav
act as parasites. !

Useful application of such i(Pﬁ
life. '
Contamination of food and i(?)

steps to reduce or prevent
this,

Man's interference with soil
by common agricultural prac- |
tices needed to maintain cror !
growth {

The need for conservation e

L)

Setting of soil samples in water.

Microscopic examination of soil.

Bleaching of top soil, and sub-
soil samples with hydrogen
peroxide.

Composition of soil samples.
Sort out leaf - litter and top
soil in shallow plastic trays

Use simple pictorial keys for
identification.

i ("/P)Extract with Tallgren and Bear-

man funnels

Extraction of earthworms with
dilute formaldehyde solution.

RNespiration produces carbon
dioxide, use sieved soil from
~+hich visible animals have been
removed.

Agcr plates and soil water,
water, pond water, milk etec.

tap

~ulture Pythium (damping off) on
seedlings. (Use of film material
suggested where possible).

Nifferent groups make bread
or alcohol.

:(P/MCulture solutiéns experiments.

Frphasise the need for nitrogen,
phosphorus and sulphur,

Visual aids, including films.

.This will .of cousxrse

(This section is an indica- §
tion of how a brief ecologncal;
study of an environment can

be carried out. If teachers E
wish, rock pools, belukar or

any other area can be treated !
this way: i

require
visits outside school to
the area chosen).

O

ERIC

Aruitoxt provided by Eic:




“%h Section 13: MORE ABOUT ELECTRICITY

w L3
in this section on electricity (and some magnetism) the
knowledge gained is applied to evervday situations. In addition
gome electromasznetism is added in order to touch upon the motor,
dynaro and alternating current.
Syllabus Topic Yotes Sugpested Practical Work

13.1 Electricity
in the hore

(a) Conductors A revision on work began in {r) Circuit boards with bulbs show
and insula- Section % _ also that electrolytes can
tors. ‘ cornduct . electricity,
(b) Methods of Ne mains supply to be used, () (&) Join 1, 2 and then 3 bulbs
wiring but establish the idea of in series and then in
household circuits parallel with one cell to
compare brightness.,
(h) Include faulty lamp bulb in
each of the above circuits.
fp} Circuit boards with parallel
branches. Total current related
te number of hranches added.
(c) Wiring plugs! Connecting plugs to 1eads. (p) se SA, 3 - pin plugs, car head
Both international colour - amp bulhb and S.B/C. lampholder.

codes and 'old' colour. codes
should bhe introduced.

International Code:

Earth: Yellow/green stripes
Live: Brown
Neutral:Red

'01d" code

s

Earth:. Gréen
Live: 'Rad-

Neutral:Rlack
(d) Main's Do's and dont's at reins voltage
voltage voltages. TNiscuss Lembaga
Letrik Megara namphlet on
"Safety"
(e) -Farthing Use of earth-wire and (™)  Van de Croaf generator discharge
lightning conductor ©at points.
(£} 'Fuse - The use of fuses of correctl
“orating. rating to be discussed.
(g) TFower- Powar=rating of various house- (D) Household appliances connected to
rating . hold appliances. Simple ‘ kilowatt = hour meter or

numer1a1 onl m ' REITE
| problems.may be given o oy e ais 6 bulb wich joules

Power supply 1nforwat10n that ‘ meter (1 VoLt B¢ _1nput}

o ,;H G o 1 KW-h =1 unlt of cleﬁtrlcal
«IERJf:'- S jenergy. oo b CW) b e 1 N e oy
st SRLS S Current(A) L OMEL, P e sl ‘

At ana fJ\“‘
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-

dynamo and alternating current.

gy S ILUQC oIS . Tir OSGx & oo -

some electromagnetism is added in order to touch upon the motor,

Syllabus Topie Notés

Sugpested Practical WYork

13.1 Electriecity
~ in the hore

(z) Conductors A revision nn work began in
and insula- Section %
tors.

{(b) Methods of Mo mains supply to be used,
wiring but establish the idea of

household circuits

(c) Wiring plugs| Connecting plugs to leads.

' Toth internztional colour
codes and 'old' colour codes
should bhe introduced.

International Code:

S Earth: Yellow/green strmec
' Livet - Brown
Neutral:Red

'01d' code

Earth: Green
Live: Red
NeutraliBlack

JEE —
. . ] g o A '
(d) Main's Do's and dont's at rains volt
voltage : voltages., MNiscuss Lembaga

Letrik Yegara namvhlet on’
llS Fetvll
{eY Earthing Use of earth~wire and
‘ "] lightning conductor
(£) Fuse - The use of fuses of correct.
_rating .rating to be discussed.
(g) Fower- | Power-rating of various house=
: rating | hold appliances. Simple

Power supply information that
1 KW-h =:1,unit of electrical
enErgy.. Lo )
Current(A) ;BTEZEE_TV)" .
‘Use this to calculate fuse—:
-values: and cost . of using
1ectr1ca1 appllances. .

\ -

PArunext providea oy enic [

numerial problems.may be given

(p)

(p)

™

(D)

Circuit boards with bulbs show
also that electrolytes can
conduct electricity.

(&) Join 1, 2 and then 3 bulbs
© in series and then in

parallel with one cell to
compare brightness. -

(h). Iaclude faulty lamp bulb in’
each of the above circuits.

Circuit boards with parallel
branches, Total current related
to number of branches added.

lise 54, 3 - pin plugs, car head
lamp bulb and S.B.C. lampholder.

Van de Croaf aénerator discharge
at points. - ‘

Houschold appllances connected to
kilewatt - hour meter or

(P/D) 48W and 6W bulb with joules

~meter (12 volt D.C. input)




13.2 Introduction

(a)

(h)

(c)

13.3

()

()

(e)

(d)

(e)

(£)

13.4

Emo

Aruitoxt provided by Eic:

to electronies

Conductors and
insulators.

One - way
conduction

Ionisation in

discharge

tubes

Introduction
to electromag-

netism

Electromagne~
tic <ffects.

Electro~
magnets

Force on a
conductor

Electric
bell

Electric
meter

Electric
motor

Electric
SuERIy

N
Generation of
current.

Revigse - electrostatics and
electrons (see Section %)

Mention the use of divides
and transistors in radios,
rectifiers, and battery
chargers etc)

Use of one—wav couduction in
cathode - rav oscille =
scope { C.R.0)

Idea of
persistencea
of visian
Lonisation to

No theory on

! be discussed.

‘ontrasts with filament lamp

bulbs. Advantages = low
wattage, higher efficiency ete.
There is opportunitv here to

improvise apparatus.

There is oprnortunity here to
improvise apparatus.

Sirple tovs or lobby kits may
be used effectively

This may be used to demonstrate

electrical energy mecha-~
nical energy.

Display, if p0551ble, models
and pictures of different

types of motor etc.

-

Mechanical energy
electrical energy.

(M

i

in)

(P}

(P}

§

Simple electroscope used to
identify charges.

Discharge of electroscope by
conductors

Discharpge electrostatic machirne
by »ath incliuding microammeter.

Nivide with milliammeter in
series.

(&) Maltese - cross tube on
E'H'T.

{H) Deflect bearm by magnet.

C.2.0. experiments

Evacuate discharge tube to show
glow. (Use F.H.T. power pack
not induction coil)

Fluorescent lamp tubes, pilot
bulbs etc.

Magnetic effect of a

(a) straight wire

(h) a coil carrying a current.
Behaviour of ¢oil carrying a
current.

“ake electromagnets using U-shaped
and bar soft iron.

(a) TForce on a wire carrying a
current across a magnetic
field - 'catapult force'

(b) Aluminium tape between poles

of U-magnets.

Construction and working of an
electric bell,

Construction of moving coil
meter.

Construction or a model motor.

Dynamo using motor in
reverse.




(b)

(c)

Idea of alter-
nating current
(A.C)

Change of
current
direction
and streng-~
th.

No theory - only simple idea
that current is flowing in
either direction.

(D/F) Connect coil to a centre-

(D)

zero galvanometer and
move bar magnet in coil.

Bicycle dynamo centre -
zero galvanometer and
buib in geries,



Section 14: - SUPPORT AND MOVEMENT

frame.

This section attempts to establish the concepts of force and {

work by oberating them in various situations including the human e e
The suitability of various animals and plants to support

the forces which they experience is also considered.

Svyllabus Topic Notes . Suggested Practical Work
14.1 Tdea of force
(a) Some eramples.d A force is introduce as lifting, (P Plasticene, springs,
pulling, pushing, stretching, elastic bands, latex
compressing or turning. foam etec.

()Y 1dez of
'friction'

force due to
Fravity

e
(9]
v

(d) ‘leasuring
foree

(e} Turning
effect of
forces

(f) Pairs of
forces

14.2 Vort and
Lot &ar

Ne
—

energy

. (3) TIdes of

worl.
Q
ERIC
D7 11 1 [

!
Push-put effect on shape . (D)
Fifection mntion. -

Tdea of 'friction' in passing M)
Pupilis mav find difficulty in I
realising that a body can main-—
tain uniform motion without sore
unbalanced force to keep it
moving, :

N
3
~—r

Lt mav be necessary to estallish
tuat tall of a body is not due to
the magznetic force or the air
nushing it down = hoth common but
erroneoaus, 1ideas. i

Tnvestigation of springs., Spring 3(P)
balance, !
Introduction to the unit of force —
the 'newton' ()

Turn, twist, (P)
Lever as a force wultiplier.
Pupils can be left to find a ?(“)

sirnle relationship, twhich can
then be seen to he relevant to
everydav experience of 'leverage'.

)
Simple observations and discussion - (T/S)

]
Rerove the mistalien idea, that a [
rocket needs air to nush against
(cef. a jet plane) in order to ;
move forward. '
In section 3 various forrs of Q)]
. . . {
energy ancd their interconversions ;
were ilnvestigpated. |
The idea of work is row irntroduced | {D)
as a measure of energy ‘transferred.

(For example, in liftinge a hrick,
the energy in the ruscles to
potential 2nergv of the bhrick is
work done)

Hork done = Torce % distance moved
i s n i

Change of speed and for
direction.

'Frictionless' motion
using air-pucks (balloon~
type preferable) or object
on polystyrene beads.

'Guinea and feather'’
experiment.

Making and providing
a scale for a spring (or
elastic band) balance.

The law of lever axperiment.

Turning effect of forces.

Uater rocket, sausage
balloon, exploding trollevs.

Transfer of enersv in
liftine load,

Fnergv trensferred in
climbing stairs.




y1llebus

Topic

Notes

Sugpested Practical Work

14.1

(a)

( )

(e}

~
[a N
~

(e)

()

14.2

(a)

.._\)

ERIC

Idea of force

Some examples.

Idea of
'friction'

Force due to
gravity

“leasuring
force

Turning
effect of
forces

- Pairs of

forces

Work and

energy

Idesz of:
worl

*«

A ruitext provided by enic [ERSENS

1

Joule ='newton x metre

A force is introduce as lifting,
pulling, pushing, stretching,
compressing or turning.

Push-put effect on shape .

Fffection motion.

Idea of '"friction' in passing
Pupils ray find difficultv in
realising that a body can main- i
tain uniform motion without sore
unbalanced force to keep it
meving.

It mav be necessary to estahlish P

that tall of a body is not due to
the magnetic force or the air ;
pushing it down =~ both common but

erroneous, ideas. j

Investigation of sprines.
balance. , :
Introduction to the unit of force -
the 'newton' (W

Spring §

Turn, twist.

Lever as a force multiplier.
Pupils can he left to find a
simple relationship, rthich can
then be seen to be relevant to
everyday experience of 'leverage'.

Simple observations

Renove the mistaken idea, that a
rocket needs air to push against
(c.f. a jet plane) in order to
move forward.

In section 3 various forms of
energy and their interconversions
were investipated.

The idea of work is now introduced
as a measure of energy transferred.

(For examplie, in lifting a2 brick,
the energy in the muscles to
potential znergv of the brick is
work dene)

Force x distance moved
in the direction on

: . force ‘
Unit .of work is the joule .

YWork done =

(?)

(®)

and discussion g(ﬁ/S)

L (M)

Plasticene, springs,
“elastic bands, latex

foam etc.
Change of speed and for
direction,

'*Frictionless' motion
using air-pucks (balloon-
type preferable) or object
on polystyrene beads.

'Guinea and feather'
experiment.

Making and providing
a scale for a spring (or
elastic band) balance.

The law of lever experiment.

Turning effect of forces.

Water rocket, sausage

balloon, exploding trolleys.

Transfer of enerpy in
1ifting load.

Fnergy transferred in
climbing stairs.



E

PR
(¢) Sirmnle .
machines

14.3 Suppert in
»lants

14,4 Sunport in
animezls

{a) Land in-
“vertebrates.
(b) Land
vertebrates
(e) Aquatic

vertehrates

(d) 'Centre of
pravity' of
animals

Stability in
animals.

(e)

14.5 Muscles'and
Hovement

O

RIC

Aruitoxt provided by Eic:

Revision of the idea of kinetic
energy - _potential energy.

Lever and black and tackle zs
machines. :
Can a machine multiply energy?

“echines are only enerzy trans-
formers., llechanical advantage
or velocity ratio may be
mentioned only qualitatively.

Simple observations on the
structure of the stem of &

(a) ‘terhaceous
{(t) woody
{(e¢) aquatic plant.

Investigate the methods of
support in

(a) the earthworm

(b) an insect

Comnare this with the above

Discuss the need for large
gird}es in land animals with
hackbone.

May be defined, only in operatio-
nal terms. :

May be discussed briefly.

Relate lever to forearm. Use

‘model with spring as biceps.

(™

“(P)

m

(D)

(D)

@)

(M

®)

(P

Transfer of kinetic to
potential energy.

Tever and pulley syster.

Examine. pond weed or sea~
weed in water.

Compare with herbaceous
and woody stems.,

Turgidity in seedlings.

Saﬁsage bzlloon covered
with paper rache,

Skeleton with spine. Examine
longitudinal section of

long bone of animal and
compare with that of a

bird.

Compare the dimensions of

skeletons of a fish and a

land animal, in particular
the size of the hip-girdle
and shoulder girdle.

Find the C.G. of animal
silhouettes, objects.
Stability of shépes.of

animals and objects.

Simple model of forearm

“to demonstrate the action

of muscles in movVing the -
bones of the lower arm.

Netermine the greatest
load lifted by forearm.

Find force exerted by

biceps in lifting load.




Section 15:

THE EARTH

Some materials of the earth's crust are examined chemically to s
give an idea of their formation and their continued existence. The

materials which can be extracted fror the earth (including fuels) are

briefly mentioned.

soil biology in the 'soil environment'.

«
3

The section ends with a study of soil and simple

Syllabus Topic

Notes

15.1 Origin and
Structure of
the Earth..

15.2 ¥Naturally
Occuring

Elerents

15.3 Maturally
occuring
sulphates,
oxides and
carbonq&gs

(a) ysical Cha-

racterigtics’ -

(b) Action of
heat

(¢) Heating with
carbon

ERIC

Aruitoxt provided by Eic:

A brief mention of the origin
sufficient to allow discussion
of the formation of igneous
rocks,

Mention of sedirentary and
metamorphic rocks.

Layers in the earth's crust-
the cone and mantle- (brief
mnention}

Scarcity of these and the
explanation on hasis of
reactivity.

Establish this by exarining
the action of metals on oxygen
and sulphur.

The Arculus method can Ye used
for preparing oxvgen. The
'rocksil' must be drv. The
action of heat on potassiur
permanganate is said to be
merely a source of oxygen.

No details of decomposition

is required.

These are the three types of
minerals in the earth'es crust
fror which metals are ohtained.

In generzl metal sulphites
and carbonates are converted
into oxides on heating and
many metals can be obteoined
from the oxides by heating

with carbon._

Some simpie explanation of
this in terms of readiness
of combination with oxygen

.8hould be given based on

the work done in 15.2
Magnesium carbonate as.purcha-
sed will give both water and
carbon dioxide on heating, as
it is a basic carbonate. It
i1g perhaps wise to avoid these
complications by using

'magnesite' or 'dolomite'

J

Suggested Practical Work

Illustrate with charts and specimen
of rocks obtained from Pejabat
Rajibumi, Ipoh.

Yodels showing how these rocks
were formed.

tction of metals on oxygen and
sulphur

(4 selection frorm Mg, Al, Fe, In,
Sr, Cu)

Use the 'Arculus' rethod.

Snecimens of naturally occuring
ovides, carbonates and sulphides
shiould be examined by the class.
Particular attention is to be

nlaced e tin (IV) oxide or tin-ore.

Also note hardness and insolubilitv.
Heat iron pyrites in air. Examine
products. Sulphur dioxide
detected by smell, etc.

Isolation of

(a) Copper i.om copper (II) oxide

(b) Iron from iron (ITII) oxide

(c) lead from lead (II) oxide

by heating with carbon.

(a8 Calcium or magnesium from*: -
their carbonates.



(¢}« Catcivm Car-
. & bonate and some
* calecium compou-

nds.

(e} '“alachite'
experiment

16.4 Silica and
silicates

a) Some proper-
ties.

(b) Some uses

16.5 Petroleum
- TCrude
0il

(a) Origin of
petroleum

(b) Perroleum

‘ .refining.

|

Q

,Wiiﬁﬁﬂ _

Limestone, quicklime, slake lime - { (1)
their checical nature and used are
briefly treated.

Soft and hard waters are briefly ()
studied.
The 'malachite experiment' should | (P)

be presented to punils as an in- |
vestigation starting from pre- i
vious experience of behaviour
of metal ores or oxides.

(If malachite is not available
a sui:able compound suc: as
copper (II) carbonate or 2
mixture of copper and calecium
carbonates way be civen)

This sub-section is inclucded be- )
cause of thelir great abundance

in the earth’'s crust and their
importance as building materials,
crockerv cte,

Points to make clear are their (P)
relative stability towards :
heat and to chewical reagents

Formation of metarorphic rocks
(structures of silicates shouls
not be dealt with at this stape

Pottery and glazes. Glass. F(P/m)

Dangers of improperly rlazed é(P/D)

vessels, as glazes generally
'contain lead compounds.( If
available kilns in the Art and ¢
Craft Department of the School

be made use of).

Only brief mention
Occurence in Malaysia

nal distillation, (Visit to
Port Dickson/Lutong refineries,
if possible. Otherwise use films) ,
{ i
: i
i

i
4
Refining as a process of fractio- }(P/D)

b om e e o

_—————

| (P/D)

Cherrical nature of lime-
stones, quicklime and slaked
lire.

Experiments with soft
and hard waters.

Fxperiments to elucidate
the nature of 'malachite'
etc.

Test solubility in water
and dilute hvdrochloric
acid of sand, clay, mica,
felspar etc.

(Sorme impurities may dis-—
solve in dilute hydroch-~
loric acid)

Action of heat on the
above.

Formation of 'pottery
tiles' from clay.

Formation of glazes and
glass.

Fractional distillation of
crude oil, Use of
fractional distillates
etc.

Product: of combustion of
petrol, petroleum gas

etc and their contribu-
tion to air pollution (e.g.
carbon monoxide and sulphur
dio%kide)




"Malachite'
experiment

(e)

16.4 Silica and

silicates
a) Some proper-—
ties. :
(b) Some uses

3

16.5 Petrpleum
Crude
01l

(a) Origin of

petroleum

(b) Petroleum
refining.

16.6 Salts from
the sea.

f:fE l{lC

[Aruntoxt provided by Eic

-nal distillation.

e T

studled

The 'malachite experiment' should
be presented to pupils as an in-
vestigation starting from pre-
vious experiemce of behaviour

of metal ores or oxides.

(If malachite is not available

a suitable compound such as
copper (II) carbonate or &
mixture of copper and calcium
carbonates may be given)

This sub—-section is included be-
cause of their great abundance
in the earth's crust and their
importance as building materials,
crockery etc.

Points to make clear are their
relative stability towards
heat and to chemical reagents

Formation of metarorphic rocks
(structures of silicates should
not be dealt with at this stage

‘|Pottery and glazes. Glass.

Dangers of impreperly elazed
vessels, as glazes generally
"contain lead compounds.( If
available kilns in the Art and
Craft Department of the School
be made use of).

Only brief mention
Occurence in Malaysia

Refining as a process of fractio-
{(Visit to

Port Dickson/Lutong refineries,

if possible. Otherwise use films)

Natural gas as fuel

The main intention is to explain
the existence of common salt in
the sea and hence the importance
of the sea, now . or in the Past, in

‘the provision of one of the world's

most important chemicals. -

Sedimentary rocks

(P}

()

(®

(P/W)

(p/n)

(?)
(?)
@)

(?)

_or crude salt.

and aard wa

o
.

Fxperimen:s to elucidate
the nature of 'malachite’
etc.

Test solubility in water
and dilute hvdrochloric
acid of sand, clay, mica,
felspar ete.

(Some impurities may dis-
solve in dilute hydroch-
loric acid)

Action of heat on the
above.

Formation of 'pottery
tiles' from clay.

Formation of glazes and
glass.,

Fractional distiliation of
crude oil. Use of
fractiomal distillates
etce,

Producihs of combustion of
petrol, petroleum gas

etc and their contribu-
tion to air pollution (e.g.
carbon monoxide and sulphur
dioxide)

Evaporation of sea water
to obtain saltis,

Tdantlflcatlon of sodlum

salts by flame tests.

Identification of chloride
by electrolysis.

Purlflcatlon of rock salt

3




16.7 The soil

Environment.

L4 A

(a) Formation of Simple treatment at this stagel((P) Setting of soil samples in water.
soil

(b) Properties of| Investigation of some of the (P) Microscopic examination of soil.
soil hysical and cherical proper— . .

’ pay . \ , pror (P) Bleaching of top soil, and sub-
ties of soil, includinz some soil samples with hydromen
quantitative work on humus, eroyidep y ge
water and air content, P ) ! .

(P) Composition of soil samples.
i

Some livin Visible animals of the soil. | .. : .

(e) \ . 8 . N i () Sort out leaf - litter and top
things in Establish that there are so0il in shallow plastic trays
the soil many different kinds and an e pia -

enorrmous ponulation. 'se simple pictorial keys for
i identification.
} .
t(N/P)Extract with Tallgren and Bear—
; man funnels
(M) Extraction of earthworms with
dilute formaldehyde solution.
Presence of living things ir (D) Nespiration produces carbon
the soil which are nnt visible: Yioxide, use sieved soil from
to ithe naked eye. (Allew two . ~hich visible animals have been
or three groups to trv sources: removed,
other than soil).
These organisms may “e harr- ;(P) Agar plates and soil water, tap
ful, may cause disease or mav water pond water, milk ete.
act ae parasites.
Useful application of such .Y "ylture Pythium (damping off) on
life. t seedlinps. (Use of film material
) suzgested where possible).
Contamination of food and "(F) Mifferent groups make bread
steps to reduce or prevent ' or alcohol.
this. ;

(d) Comservation Man's interference with seoil (P/D)Culture solutions experiments,
by common agricultural prac- { Emphasise the need for nitrogen,
tices needed to maintain crop phosphorus and sulphur.
growth ‘

The need for zonservation (D) Visual aids, including films.
(This section is an indica- !
tion of how a brief ecologicalj
study of an enviromment can
be carried out, If teachers i
wish, rock pools, belukar or }
any other area can be treated |
this way: i ,
This will of course requi.e
visits outside school *o
the area chosen),
Q
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