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SCLENCE 'TOPICS FOR THIRD AND FOURTH YEAR NON-S.C.kE. COi

1. In Curriculum Paper Ho. 7 of the Consultative Committee on the Curriculum ('Scien

H.M.5.0. June 1969) considerable attention was given to the place of science in t}
for those pupils not intending to sit for Scottish Certificate of Education Examinatio:
objectives and specimens of science topics to indicate the form and content which the !
Science considered suitable for this group of pupils. There was also in. this report a
which the Working Party intended eventually to publish to assist schools in preparing s
is included as part of this present publication.

2. 'The science topics included here represent the bulk of those indicated on the cha
any school to provide a full year's science study in any of the school courses inc
are:

1e Microbiology

2. Marine Biology

3. Fresh Water Biology

L Plant Science

5. Nutrition

6. Human Sciences

7 Earth Science

8. TFuels

9. Dyes L
10, Corrosion b
1M Surface Science

12. Photographic Science

13. Optics

14,  Astronomy

15. Weather Science
16. Flow

0 17. Electric Circuits

18. Electronics
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FOR THIRD AND FOURTH YEAR NON-S.C.l. COURSES
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%. Several other topics are in various stages of preparation and will be issued at ¢

19. Genetics

20. Hygicene and Physiology
21. Ergonomics

22. Ecology

23+ MHusbandry

2k, Gemstones

25. Metsls

26  Polymers

27. Cosmetics

28. Cookery Science

29. Strength of Materials
30. Sound. .

4., Apparatus lists for these topics are being produced ty the Scottish Schools Scier
be available as soon as possible. It is not intended to issue either Worksheets

5. The use of these topics has been described fully in Curriculum Paper No. 7. Eacl

but no topic need be covered in full unless the class shows interest or unless th
material is necessary for an adequate understanding of the subject matter. It is hopg
for projects arising from some of the work indicated and will allow timé for the open-
approach requires.
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and Physiology

ics

:[‘y
_\ ©

AP

‘3
s

Science

1 of Materials

e

sus stages of preparation and will be issued at a laler date. These are:

are being producecd by the Scottish Schools Science Equipment Research Centre and will
» It is not intended to issue either Worksheets or memoranda to accompany these topics.

described fully in Cwrriculum Paper No. 7. Each topic represents about six weeks work
“ull unless the class shows interest or unless the teacher considers that all of the

understanding of the subject matter.

It is hoped that teachers will see source material

work indicated and will allow time for the open-ended development which a project
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1.  MICRO-BIOLOGY

g
Introduction
This section on micro-biology follows directly from work done in Year
established. Two branches of work have been developed (1) micro-bilogical
of micro-organisms.

(1) The study of food contamination leads to experiments and discussi
shops and the home. As this part of the work involves many small
groups, cach group treating a prepared petri dish or otheir medium
ments can be discussed at both group and class level. There shou
bacteria. : ‘

\( (2) 'The second part of the work,busefui applications of micro-organis
- organisms arc harmful. Many arc very useful and play an importan
factories where food is prepared, to breweries, sewage works, dai
A laréé éectibn of this course can be linked with Homecraft classes.
SAFETY |

Petri dishes containing bacteria can be handlea, after any bacteria or[
done, by the teacher, by placing a piece of filter paper soaked in formalin
dish is needed. The formalin kills and preserves any bacteria. However, c:
any petri dishes.

Contaminated dishes should be placed in a bucket of ten per cent. hysol‘

autoclaved to destroy theme.

Emphasis should be placed on washing hands after handling contaminated.

licking labels, should be avoided until hands have been washed.
|
i
E \\\l\ L
| R s
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1.  MICRO-BIOLOGY

ows directly from work done in Year II where the presence of micro-organisms was'
been devéloped (1) micro-bilogical contamination of food and (2) useful applications

an leads to expcrlmcnts and discussions on personal hygiene, cleanliness in factories
part of the work involves many small experiments, the pupils can be divided into
“prepared petri dish or other medium in a different way. The results of the experi-

n group and class level. There should be no attempt to stain or identify any

:seful applications of micro-organisms, should demonstrate that not all micro-
ire very uceful and play an important role in certain industries. Visits to local
red, to breweries, scwage works, dairies or crcameries may be undertaken,

be linkeé;with Homecraft classes.

N be handled, after any bacteria or fungi in them have been killed. This can be
o of filter paper soaked in formalin into the petri dish, one or two days before the
preserves any bacteria. However, care should be taken not to remove the 1id from

@d in a bucket of ten per cent hysol after use. Disposable petri dishes can be

g hands after handling contaminated apparatus. All hand to mouth operations e.g.
hands have been washed. :




SYLLABUS EXPLANATORY NOTES
(1) Contamination of Esthblish the conditions necessary for
food by bacteria the growth of micro-organisms

and fungi.

Bacteria multiply (a) food
in certain foods
causing these foods
to go bad.

(b) water

(¢) suitable temperature.

Q RE 41111 TBL - 5
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BEXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

21 the conditions neccssary for
;£h of micro-organisms

table temperature.

P
S
D

Small group or individual experiment.
Stations method.
Demonstration experiment.

Set up flasks containing (1) distilled
wvater, (2) water containing a meat extracte.
Leave flasks opene Examine after one wecke

Put bread in cach of four petri dishes.
Leave the bread in one dry, add varying
amounts of water to the others.

Leave the dishes open for 20 minutes, cover,
and leave in a dark cupboard for one weck.
Examine fungal growth.

Set up dishes containing a variety of dried
and fresh foods e.g. plums, prunes, grapes,
raisins, fresh meat, lentils, dried peas,
potato etc. Leave the dishes open for one

" day, cover, then examine after one week.

Set up flasks of beef extract at different
temperatures e.g. in a fridge, at room
temperature, in an incubator at 37°C.
Examine after onc weeck.




SYLLABUS ' EXPLANATORY NOTES

Sources of Bacterial contaminatione.

(1) By air (sce Year 1I).
A comparative and ouantitative
approach rnn be made by growing
bacteria ‘! propared petri dishes
and counting th: number of “-
colonics growing on the agar.

Bacteria settle from the oir.

(2) By man.

Personal hygiene.

Washing cven with medicated soup reduces .
but does not eliminate bacteria.

Use of a decodorant - odour is caused
o - by bacterial action on sweat.

Vi

Reduction/preventior’™. Growth of micro-organisms can be reduced =

- of food contapinatipy; ‘ in food by removing the conditions needed -
§§ " ‘for active growth. o '

‘/‘:i"

;',f

o o

I
1

Hygiene in the home, shops,»fadtories.:' }:

RE 41111 TBL | | 6
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iTES ‘SUGGESTED PRACTICAL WORK

.camination.

e P Expose petri dishes on a window sill, in a
iantitative . cupboard, on a bench, in various rooms
‘e by growing throughout the school.
A petri dishes

nber of

the agar.

air. ’ P Exposc petri dishes at various heights in

v the laboratory. Comparc number of colonies

on each, -

P Touch surface of agar with fingers, place
hair scrapings from behind finger nails and
from between teeth of a ccmb on surface of
agar. :

zed soap reduces P Touch surface of agar with dirty hands,

wcteria. hands washed with ordinary soap, with medi-

: cated soap, hands dried on a towel, above
hot air etc. Touch surface of agar with
towel used to dry dishes.

ur is caused P Wrap a piece of polythene around a finger

veates , until sweat is produced. Touch the surface

of agar in two sterile petri dishes with
the 'sweaty' finger. Spray one dish with
decodorant. After incubation, compare the
number of bacterial colonies cn each.

3 can be reduced
:onditions needed

os, factories.




SYLLABUS

EXPLANATORY NOTES

(2) Micro-organisms used
by man

RE 41111 TBL
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Use of disinfectants.

Use of prescrvatives.

Effect of temperature. High temperature
kills bacteria, freezing onrly inactivates
them,

Preservation on industrial scale - canning,
packing, drying etc.

Role played by ycast in baking.

Brewing and wine making.

Role playcd by bacteria in making of
cheese and yoghurt.

P/D Rub
anot
area
ster

D Remo
belo
tube
disi
take

P lac
ving
week

D Heat
auto
samy
keer

P Preg
obse

P Make

D Prer
hali
plat
bact
sepe
clee
a bc
salt



EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

iisinfectantse.

reservativese.

f temperature. High tecmperature
scteria, freczing only inactivates

stion-on industrial scale - canning,
. drying etc,

.yed by ycast in baking.

and wine makinge.

.fed by bacteria in making of
n1d yoghurt,

P/D Rub one part of bench top with a cloth, scrub

another part with disinfectant, leave one
arca untouched. Rub each area with a
sterile swab, transfer to surface of agar.

Rermove a sample of liquid from the U bend
below a sink. With a long sterile glass
tube, transfer to surface of agar. Pour
disinfectant down drain, leave for one hour,
take a second sample.

Place samples of meat or other food in
vinegar, salt, water. Examinc after one
week,

Heat beef broth in a pressure cooker or
autoclave, for 15 minutes, warm a further
sample, place a third in a deep freeze,

kecep flasks plugged, examinc after one wecek.

Prepare dough with and without yeast,
observe, and bake both samples of dough.

Make wine using fruit extract and yeast.

Prepare cheese from milk as follows. Take
half a pint of sour milk - make a streak
plate using the milk to show the presence of
bacteria. Warm milk gently, until it
separates into curds and whey. Strain into
clean muslin, tie up and allow to drip into
a bowl. Remove cheese from muslin, add
salt.




FILLAZUS . FAPLANATORY [0TES

b

B

D Dilu
stre
bact

Possible long tction of antibiotic.
term preject
Succession in fungi,. P  Plac
zing
for
cupk:
£rov
of ¢
be i

is «¢
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“ULARATORY LOTES SUGGESTED PRACTICAL WORK

D Dilute a gample of live yoghurt and make a
streak plate to show the presence of
bacteriae

.:ibiotice.

1 fungio. P  Place the various moist foods in crystalli-
»ing dishes., Expose cach to the atmosphere
for one hour, cover and leave in a dark
cupboard. After onc weck observe fungi
growing on each food. Estimate the amount
of cach kind of fungus. The fungi nced not
be identifiede A simple description of cach
is crough.

ERIC
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Media suitable for the growth of micro-organisms.

(a) Nutrient broth -

(1) Lab lemco (yeast extract) 10 g
peptone ' 10 g
sodium chloride : 5
water 1 litre

(2) Marmite
peptone

sodium chloride
water
If the nutrient broth is cloudy it must‘be filtered until it is clear.
(3) Nutrient broth from 'Oxoid'’
(b) Agar for petri dishes -
(1) for bacteria - blood agar base
(2) for bacteria in milk - MacConkey's agar

(3)h'f0r gungi - malt agar or blood agar base. 1

© . RE 41111 TBL 9
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2. MARINE BIOLOGY

Introduction

The seashore makes an cxcellent place for cducatioral visits and for those schools |
should take place, whenever possible, during the carly years of secondary school. Thus
history of the sea can be engendered tefore a pupil arrives in non-certificate science c.
of the work should not be academic, organised visits will be essential and timetabling =
are fucilitatede. It will be nccessary to arrange that some of the plants and animals sh
periods of time, within the laboratory itself. The work should not be confined to the s!
will occur when local fishing activities can be integrated into the work and visits made
public aquarium if one is within reasonable reach of the zchool.

Teachers intending to usc 'Marine Biology' as a topic should note that much useful
field-work, and environmental projects in general, can be found in the S.E.D. Memorandum
Schools" (1966). There is also a useful chapter on Marine Biology in the S.E.D. publics]
Schools" (1961).

The need for conservation should be stressed whenever suitable occasions arise, ind
should be avoided at all times. The cumulative effect of even the minimum of collecting
'exploring' etce. can damage or even destroy an environment if too much educational use i:

RE 41111 TBL 10
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2. MARINE BIOLOGY

place for cducational visits and for those schools situated in coastal areas such visits
. during the carly ycars of sccondary schoole Thus a gencral interest in the natural
before a pupil arrives in non-certificate science classes in SIII and SIV. Treatment
rganised visits will be cssential and timetabling should be arranged so that such visits
v to arrange that some of the plants and animals should be kept in aquaria, for suitable
y itself. The work should not be confined to the shore and laboratory; opportunitiecs
ies can be integrated into the work and visits.made to a marine biological station or a
onable reach of the school.

.c Biology' as a topic should note that much useful information on the organisation of.
$ in general, can be found in the S.E.D. Memorandum "Field-work in Biology for Secondary
‘ful chapter on Marine Biology in the S.E.D. publication "Nautical Subjects in Secondary

. be stressed whenever suitable occasions arise, indiscriminate collecting of specimens
cumulative effect of even the minimum of collecting, stone turning, rock pool
.zstroy an environment if too much educational use is made of it.

10




[Srarmipcbioly

EXPI.ANATORY NOLES

SUGGESTED PRAC

Vizits to Scashore

(1) Habital Information Kumber of 0.S. sher
Habitat ' of shore visited.
(At lcast two half- Notes on weather, v
day vigits will be
needed for this part Rocks - size, colon
of the work. Some moved by water or r
of the work lends and/or animals.
itself to group work
and it is not en- Sand - grain size,
visaged that each or not, patterns, c
student should cover
all this work on the Tides, time of H/W
beach - considerable HWM - how many and
use should be made
of follow-up display Make sketches and n
work etc.)

Collect objects frc
Seawceds - red - green - brown Collect, note wherec
or washed up.
Animals Collect (as appropr
(i) on rocks (incl
(ii) under rocks,
(iii) on seaweeds,
(iv) under seaweeds
(v) on and in sanc
(vi) on and in mudd
Rock pool Initial observation
pool, collect and 1
o RE 41111 TBL "
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:RY NOTES ' ' SUGGESTED PRACTICAL WORK

| P Number of 0.S8. sheet used. Grid reference
of shore visited.

P MNotes on weather, waves, visible coastline.
P Rocks - w=ize, colour, rough or smooth,

moved by water or not, colonised by plants
and/or animals.

P Sand - grain size, colour, moved by waves
or not, patterns, organisms growing on sand.

P Tides, time of H/W and L/W from tables.
HWM - how many and why.

P Make sketches and maps of beach visited.
P Collect objects from H.W.M.

aen - brown P Collect, note where found and whether fixed
or washed up,

P Collect (as appropriate to beach visited).

(i) on rocks (including burrowers into),
(ii) wunder rocks,
(iii) on seaweeds,
(iv) under seaweeds,
(v) on and in sandy areas,
(vi) on and in muddy areas.

P Initial observations, make sketch map of
pool, collect and record plants and animals.

11




SYLLABUS EXPIANATORY NOTES SUGGESTED }

(?) Laboratory work Seawceds - Keys should be made specially P Identify and mak:
basced on material for localily to be visited, species collecte:
collected on the that may be atta

seashore.,
P Make a collectio:

Sce "The Scashore!" by V.E. Ford P Extract pigments
for details. |

Fertilisation may be seen, P  Look for reprodu:
cggs and sperm w:

P  Keep small weeds

Animals - Keys should be constructed for P Try to identify :
locality visited.

Set up as rock pools, well P HKcep suitable spt
oxygcenated water necded.
Sec S.5.S.E.R.C, Bulletin No, 6

Try to return as many as possible P Make observation:
to sea before they die. preserve single ¢
collection.

(i) methods of 1
(ii) methods of i
(iii) methods of 1
(iv)  methods of
(v) methods of g
(vi) methods of 1

Q RE 41111 TBL 12

ERIC
1]




EXPLANATORY NOTES SUGGESTED PRACTICAL WORK

3 - Key:s should be made specially P Identify and make simple sketches of commen
for locality to be visited. species collectede Look for organisms

that may be zttiached.
P Make a collection of mounts.

Sce "The Scashore" by V.E. Ford . P Extract pigments, test for carbohydrates.
for details.

Fertilisalion may be seen. P  Look for reproductive structures - view
egs and sperm under microscopce. |

P HKcep small weeds in marine aquaria.

.+ = Keys should be constructed for P Try to identify using simple pictorial keys.
locality visited.

Set up as rock pools, well P  Kcep suitable species in marine aquaria.
oxygenated water needed.
Sec S.5.5.E.R.C. Bulletin No. 6

Try to rceturn as many as possible P  Make observations on other species and
to sea before they die. preserve single specimens for reference
collection.

(i) methods of locomotion,
(ii) methods of feeding,
(iii) methods of respiration,
(iv) methods of defence,
(v) methods of preventing desiccation,
(vi) methods of resisting wave action.




SYLLABUS EXPLANATORY NOTES

SUGGESTED |

(3) Project work which Distribution of plants and animals.
can be carried out
on future visits to (a) spatially
habitat and/or in
follow-up in Record plants and animals at regular
laboratory intervals. (ec.g. 1 metre possibly,

also a belt transect).

Ne.B. It is not intended -

that all these lines (b) numerical

of study should be

developed. - Such

project work also is a

good opportunity (c) seasonal

for groups of two,

three or four pupils

to work together.

" Rock pool - If possible compare and
contrast two (or more) from

different areas of the beach,
do not choose large ones.

Soil testing outfit for litmus
papers. SG methods.

Man-made features

Natural features

RE 41111 TBL 13

 Simple line trar|

Sampling technig
numbers of a par
intervals down &

Use transect ang
different season
or absence of sp
of particular sp

Sketch shapes. :
Record weather d

Take water tempe
regular interval

Transect studies

Remove samples o

Distribution map:

groynes, pier su

Use of man-made :

Distribution map:
rocks, in caves.




XPLANATORY NOTES

SUGGESTED PRACTICAL WORK

n of plants and animals.,

21y

plants and animals at regular
ils. (e.ge. 1 metre possibly,
belt transect).

.al

1l

[f possible compare and
contrast two (or more) from
different areas of the beach,
do not choose large ones.,

30il testing outfit for litmus

papers. SG methods.

tures

.atural features

15

Simple line transect from above HWM to LWM,

Sampling techniques to compare population
numbers of a particular species c.ge. regular
intervals down a sandy beach,

Use transect and sample techniques at
different seasons of year - record presence
or absence of species, changes in numbers
of particular species.

Sketch shapes.,

Record weather details during visits.

Take water temperature readings (°C) at
regular intervals during visits.

Transect studies.
Remove samples of water for (i) PH
(ii) Salinity
(iii) 02 content

Distribution maps of species on breakwaters,
groynes, pier supports etc,

Use of man-made features.,

Distribution maps of species on large
rocks, in cavec.

24




SUGGESTED
=

we g

SYLLABUS- ) A XPLANATORY NOTES
(3) Project work (Contd.) Animal Visitors to Beach
'Homing' studies
Plankton _ _ ‘
Useful contacts can be established
with-local fishermen, pier and
harbour authorities etc.
Sand-dunes etc. (Shiﬁglé banks,
salt marches) ' o
wl Study should include characteristics
) which enable flowering plants to
o survive in such seashore habitats.
Pebbles
See Minerals and Gemstones for
further development of this aspect.
~ Seawced 'holdfasts' |
Colonisation and Succession.
Local fishing industry.
'Fish' in this context includes
edible 'shellfish',:
" RE 41111 TBL | o . : | 14

- Observations an

other visitors :

'Marking' eiﬁefﬁ
whelks, limpets.
‘Collect from wa:
WM. -

~ Transect studie.
_information abo:

~including man's

Examiné_stones;
pebbles: and roc!
out for fossils

- Collect sampleé
'communities fou

. Clear standard

and study the c
result. '

'Find out from 1
from books:-
(i) methods of

(ii) spécies of
and deme

(iii) 1local fish

(iv) marketing




EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK'

sitors to Beach
studies
contacts,can.be’established

cal fishermen, pier and
: authorltles etc. B

5 etc. . (Shingle banks,
nes) - : '

Would include characteristics
1able flowering plants to -
in such seashore hab1tats.

=7

¢rals and Gemstones for
‘development. of this aspect.

‘loldfasts’

ion and Succession.

ning industry.

.n this context includes .
"shellfish',

1

- Observations and notes on birds seen and
other visitors such as insects and mammals.‘

'Marklng' experlments hlth per1w1nkles, dog
. whelks, llmpets. :

Collect from waves at LWM or from below

LWM

Transect studies from HWM inland, collect * ~
information about area behind shore
1nclud1ng man's 1ufluence '

Examine stones, rocks and cliffs. Collect
pebbles and rock specimens. Keep an eye -
out for fossils. - :

Collect -samples .and study the animal
communities found in association with them;

Clear standard areas of v1s1ble organisms

 and study the communlty changes which

result.

Find out from local f1shermen and also
- from books:-

(i)
(ii)

»(iii)

(iv)

methods of. fishing used,

spécies of fish caught (both pelagic
‘and demersal), ,

local fishing grounds,

marketing of the catch.

20




SYLLABUS SRR . EXPLANATORY NOTES

Economic uses of seawceds.
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ANATORY NOTES

SUGGESTED PRACTICAL WORK

2f seaweeds.

15

(i)
(ii) ¢
(iii)

Gv)

(v)

Food value. .

Jistoric importance as sources of

Iy

potassium and iodine.
Agar-agar.

Industrial uses of carrageen.

Alginates in industry,




Materials and Apparatus

0.S. maps and geological maps.
Pie dishes or white plastic dishes.
Sieves, fishing nets, plankton net.

Garden fork, trowel, spade.
Magnetic compass.

- Plastic bags. '
Plastic containers (especially tubes) - not glasse.
Pencils, including chinagraph, notebooks. -
Quick-drying paint or nail varnish.
String or rope, preferably nylon,

- Penknife.

‘Rulers,_tnansparent protractors.
Binoculars. ;

, ‘Hand lenses.
o _ . Spirit level..
. : : Thermometer ( C).

Polythene buckets., ‘
Polythene screw—top contalners for sea wafer.
Glass tanks.
Aerators.
‘Small paint brushes.

- Gum,

~ Formaldehyde.
Screw-top jars.
Museum boxes.,
Soil pH outfit or litmus papers.»
Tape measure.:
Metre square grids of strlngs.
Microscopes, including binocular type.
Suitable paper for mounting seaweeds., -

41111 TBL | | - 16
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APPENDIX
- (A) Visual Aids
‘ (i) Films

"Discovering the Secashore" - Scottish Central Film Library
"Between the Tides" - British: Transport Films
"The Sea"\ . L
"The Seashore"
"Seashore Ecology"
"Creel Fishing in Scotland"
~"Modern Trawling"

"Animals of the Rocky Shore" - SCOttlSh Central Fllm L1brary

Illmstrlp

"L1fe on the Seashore" - Educatlonal Productions
YFlowers of the Coast" - Educational Productions

"Some Common British Seaweeds'" - Educational Productions
"Know the Land XIII : Sea Coast" - Visual Publlcatlons

8 mm Film Loops-

‘"COllecting on the Sea Bed"
"Animals of the Sandy Shore"
"Life on a Rocky Shore"
"Tide Pool Life - Parts I and II"'
“"Collectlng Plankton""
"Sea-Anemone - Feeding"
M"Crustaceans"
- "Coelenterates and Sponges"
"Echinoderms and Sea Squlrt"
"Molluscs"

Transparencies

"Sea Shore Ecology" by B.D. Lewis comprlses 44 slides of Rocky Shore Ecology and 33 of
obtainable from Philip Harris Ltd., 63 Ludgate Hill, Birmingham 3.

‘The transparencies of Marlne Life taken by Dr. D.P, Wilson which were obtalnable from Fﬂ
be purchased through W.J. Garnett, Breezemount, Ringrash, Macosquin, Coleraine, N. Irc
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;cashore" - Scottish Central Film Library
M - British Transport Films ’

Scotland"

cky Shore" - Scottish Central Film Library

iore" - Educational Productions

-ast" - Educational Productions.

'sh Seaweeds" - Educational Productions
I : Sea Coast" - Visual Publications

: Sea Bed"

:ndy Shore"

hore" .

Parts I and I

- On" .
-ding"

‘ Sﬁdngeé"'

ca Squirt"

B

" by B.D. Lewis comprises 44 slides of Rocky Shore Ecology and 33 of Sandy Shore Ecology -
Philip Harris Ltd., 63 Ludgate Hill, Birmingham 3.

of Marine Life taken by Dr. D.P. Wilson which were obtainable from Flatters and Garnett can now
ough W, J. Garnett Breezemount Rlngrash, Macosquin, Coleraine, N, Ireland.
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Charts

"Plaice, Herring and Mackeral' - Educational Productions
"Jellyfish, Starfish and Crab" - Educational Productions
"Cod fish and Haddock" - ‘Educational Productions
"lobster, Shrimp and Herm\t Crab" - Educatlonal Productlons
"Shark" - Educational Productions :

- "he Blue Whale" - Educational Productions

- "Sea Fishes (European and Atlantlc)" -~ Scandinavian Llshlng Year—Book }
"Edible Molluscs and Crustaceans (WOrld)" - " " noooon o !
"Delicacics from the Sea" - Scandinavian Fishing Year-Book o ‘ .
"Fishing Banks in the N. Atlint‘c"v- Scand1nav1an Fishing Year-Book

(B) Books-

"Mhe Seashore", F M. Haworth, publlshcd by Unlvcr51ty of London Pless
"Scashore L1io", Leatlet No. 15, by the School Natural urlcnce 5001ety, obtainable from M. J.‘
Gardens, Upmlnlster, Ess

"Creatures of the beaohoreﬂ Fducational Productions”

"Between the Tides", Street, University of London Press

"Seashore Ecology", Miles and Miles, Hulton Educational Press ‘

"How to Begin Your Field Work - The Seashore", V.E, Ford, Asb001atlon for 301ence qucatlon,v
"Plants and Animals of the Seashore", Prud'Homme van Reine, published by Murray

""Phe Young Specialist Looks at eeeew Scashore", Kosch, Frieling and Janus, Published by Burkc
"The Young Specialist Looks at c.cee ‘Marine Llfe" -W. de Haas and F. Know, publlshed by Burkc
"The Pebbles on the Beach", C.’ Fllis; Faber and Fabcr ‘
‘"Pocket Guide to the ooabhore" Barrett & Young; Collins
+"Life of the Shore and Shallow Sea'", Wilson; Ivor Nicholson and Watson

"The Sea Shore", Yonge, Colllns New Naturalist Series o

"Flowers of the Coast", I. Hepburn, Collins New Naturalist Serles

"The Open Sea", A.C. Hardy, Collins New Naturalist Series -

"British Seaweeds", Dickinson, Eyre and Spottiswoode (Kew Serles)

"The Littoral Fauna of Great Britain'", Eales, Cambridge University Press

"The British Scashore", Vevers; Routledge and Kegan Paul

"Deep Sea Fishing", J.M. Wright; Black

"The Deep‘Sea‘Fisherman" I.E.. Alllson, Educatlonal Supply A55001at10n
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I’ducational Productions -
‘Bducational Productions .
snal Productions v

* - Educational Productions

)

~oductions

.¢)" - Scandinavian Fishing Year-Book
"(World;).," - ‘n_‘ " n . [T
iinaviai{ Fishing Year-Book

j? - Scandinavian Fishing Year-Book

d by Unlverelty of London chss '
.c School NaLural So1cnce Soc:ety, obtalnable from M.J. WOotton, ik Claremont

.al Productions
.y -of London Press
1lton Educational. Press
-ashore", V.E. Ford, Association for Science Education, John Murray
Brud'HommL van Reine, published by Murray
o rA.:,hoxe"‘, Kosch, brlellng and Janus, Published by Burke
‘arine Life'", W. de Haas and F. Know, publlshed by Burke
Faber and Fabcr
t.& Young, Collins
!ilson; Ivor Nicholson and Watson
buralist Series
'1lins New Naturalist Series.
v Naturalist Series
.d Spottiswoode (Kew Series)
Eales, Cambridge University Press
-dge and Kegan Paul :

1; Educational Suﬁply‘Association




(C) Useful Addresses

Scottish'Marine Biological Association; Millport Isle of Cnmbrae

The’ Gatty Marine Laboratory, St Andrew 8, Flfe

Unllever Ltd., Educatlon Sectlon, Informatlon D1v151on, Blackfriars, London, E C L. (bookle
v Wwhite Flsh Authorlty, Llncoln s Inn Chambers, 2—3 Cur51tor ‘Street, London, E.C.k4. (verions:

Aberdeen Flsh Market Publlclty A55001atlon, Aberdeen :

Scand;nav1en Fishing Year-Book, 25 Strandgade, Copenhagen K, Denmarke.




n, Milléort, Isle of Cumbrae
eu's, Fife |
Tormétion‘Division,‘Blackfriars, London, E.C.4. (booklet - "Sea Harvest")
‘hambers, 2-3 Cursitor Streét, London, E.C.h. (vérious bookletS)
~at:i;on,.Aberaeen o | | |

.réndgade,‘Cdpenhageh K,iDenmafk}"

. , x‘\:




B FRESH-WATER BIOLOGY
'.troduction

The choice of this topic will depend to a great extent on the availability of suitable ha
school. “Mhis factor will also determine whether sections 1 and 2 are both studied in equal de
to greater depth. The school pond, a hitherto much neglected feature, can become the centre o
structed, stocked and maintained. Otherwise day - or half-day excursions to the habitat. selec
many cases a stream and pond can be found adjacent to each other, so that class studies on the
Hall the class might collect and study organisms from each ecosystem, and the flndlngs mlght 1
‘t1on for the other half of the class.

Studles in the fleld could include making simple maps of the area, transects across strea
- tive esleates of c.g. snails or Gammarus in two different habltats.

oy
Organlsms ‘suitable for study under section A pup11 experlments', include:

- (a) beedlng Dytlscus beetles and thelr ldrvae, water-boatmen (Notenecta), water scorpio!
will catch and eat tadpoles and worms. Hydra will eat water-fleas. Fish will eat ws
‘pond-snalls eat Elodea, and leave "radula-tracks" on alga-covered acuarium glass, l
water mussels can be showndus1ng Indian- ink, ' :

(b) Movement‘l All anlmals listed under (a) also ilatworms, pond-skaters, etc.- ‘

(c) Breathlng A1r-breathers such as pond-snails, beetles, water-boatmen can be contrast
‘caddis-larvae and mayfly larvae,

(d) Llfe cycles° Pond-snalls frequently lay gelatinous egg-masses on s1des of aquaria,

~ or young may be seen in living Daphnia. Some leeches have a humped appearance which
or young carried on the ventral surface. Other lecches, and flatworms, lay egg-caps
Caddis larvae pupate by sealing the ends of the tube. A cage over the water will ca
Stickleback courting behaviour and egg-laylng may be seen in a large aquarlum.‘

Other subJects for study might include: Response to llght of Planarlans, colour-change w1th ba
‘Minnow) and frog, and microscopic examination of plankton and mud samples. - Living Daphnia und

the heart and circulation, eye and eye-muscles, brood-pouch, antennae for movement and the gut
plant food, peristalsis v1s1ble).

‘ The problems of water supply and pollution are extremely 1mportant to-day. Discussion of
~of conservation, a theme which should pelmeate the whole of fresh-water studies. -
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3. FRESH-WATER BIOLOGY

cat extent on the availzgbility of suitable habitats within easy reach of the
sections 1 and 2 are both studied in equal detail, or one ol these studied
.ch neglected feature, can become the centre of thls study if properly con-

- or half-day excursions to the habitat selected should be arranged. In

:t to each other, so that class studies on the two habitats may run parellel.’
irom each ecos ystem, and the findings might later be arranged as a demonstra-

nplc maps of the area, transects across stream or edge of pond and quantlta-
{ifferent habitats.

, pup11 experlments*, include:

vae, ‘water-boatmen (Notenecta), water scorplono, dragonfly nymphs - these
Hydra will eat water-fleas. Fish will eat worms, Daphnia, etc. Large

ra-tracks" on alga-covered acuarium glass. The feedlng-currents‘of fresh
ink, :

. also flatworms, pond-skaters,‘etc.

nalls, beetles, water boatmen can be contrasted with glll breathlng fish,

gelatinous egg-masses on sides of aquaria. Brood-poucheo conta1n1ng eggs
- Some leeches have a humped appearance which is due to6 a clutch of eggs -
. Other leeches, and flatworms, lay egg-capsules attached to stones.‘_
3 of the tube. A cage over the water will catch the adults as they emerge.‘
»aylng may be seen in a large aquarlum.

) llght of Planarlans, colour-change with background in fish (Bullhead,
:lankton and mud. samples. Living Daphnia under the microscope will show
“ood-pouch antennae for movement and the gut (green colour 1ndlcat1ng

A

re extremely important to-day. ‘Discussion of these should stress the idea
> whole of fresh-water studies. '

20
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briefly dlscussed.
A visit to a salmon-ladder of trout-hatchery is worthwhile.
the part of teacher or pupils, and would be a sultable place for contrlbutlons b _

Details of the life-histories of parasites are not requlred in the flnal sectlon

of the cycle is usually of interest to the puplls. Frogs, pond-snalls and flsh often he
demonstrate the parasitic relationship.
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'onds and lakes are less common in Britain than elsewhere, but the principles behind them may be
: trout - fishing in Scottish rivers provide perhaps. the nearest approach to fish cultivation.
trout-hatchery is worthwhile. Any discussion of angling would depend on special knowledge on

, and would be a suitable place for contributions by interested pupils.

.ries of parasites are not required in the final section, though some idea of the complexity
.erest to the pupils. Frogs, pond-snails and fish often harbour a selection of creatures which
.tionship.




g

SYLLABUS

EXPLANATORY NOTES

SUGGEST

(A) Fresh Water Habitats
(1) Still Water -,
ponds and lochs

RE 41111 TBL

Visits to suitable sites should familiarise
pupils with general features of habitat and
various sub-divisions within it.

The flora and fauna collected should be
studied and maintained in the laboratory
in conditions as . near to natural ones as
possible. Simple records should be kept
of all investigations carried out on each
type of organism, '

Hand-lenses, binocular microscopes and
"O-grade type" student microscopes should
be available at all times during the
laboratory investigations.

22

*p

P/D

Visits (sever

selected prev

Collection of
different gre
situations wj
face, mud, ur
Conservation
times.

Set up aquar:
in the labor:
separately a:
pupal stages

Identify as |
possible, us

Using a few

observation
(a)  what it
(b) how it
(c) how it
(d) any det
Set up artif

polythene ta
structed sch
‘collected, a
out the year
c.g. water-f
algae, etce.




EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

.5its to suitable sites should familiarise
jpils with general features of habitat and
irious sub-divisions within it.

. flora and fauna collected should be
udied and maintained in the laboratory
. conditions as near to natural ones as
:58ible. Simple records should be kept
~ all investigations carried out on each
‘'pe of organism.

ind-lenses, binocular microscopes and
‘-grade type" student microscopes should
:-available at all times during the
Jboratory investigations.

22

‘Visits (several) to pond, canal or loch

selected previously by teacher.

Collection of plants and animals by
different groups of pupils from different
situations within habitat, e.g. water sur-
face, mud, under stones, in weeds, etc.
Conservation should be emphasised at all
times,

Set up aquaria (including jars, beakers)
in the laboratory, keeping large animals
separately and also isolating eggs and
pupal stages for observation.

Identify as many plants and animals as
possible, using keys and illustrated books.

Using a few of the animals, find out by
observation and experiment:-

(a) what it feeds on,

(b) how it moves,

(c) how it breathes,

(d) any details of life-history.

Set up artificial ponds in old sinks or
polythene tanks (or in a properly con-
structed school pond). Stock with animals
collected, and observe at intervals through-
out the year for changes in population of,
e.g. water-fleas, snails, filamentous

algae, etc.

7/




SYLLABUS

EXPLANATORY NOTES.

SUGGESTED |

o © (2) Running water
' Streams and
rivers.

(B) Fresh Water and Man

(1) Water supply

(2) Pollution and
Sewage
. Disposal

(3) Fresh-water

Fisheries
(4) Angling

o RE 41111 TBL
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Visits and investigations as for still water D
habitat.

Simple account of problems: huge volumes
required, purity necessary (no harmful
chemicals, no taste, smell, no pathogenic
bacteria). Problem of storage: algicides,
coagulants., Filter beds. Chlorination.
Reduction of water-wastage.

Problems of waste: domestic and industrial.
Poisonsj bacteria and the using-up of

oxygen; detergents and foaming. P
Purification: (1) settling pits, sedi-

mentation tanks, percolating filters with
organisms to cause breakdown. D

- (2) Activated Sludge;
agitation to oxygenate, settlement, return
of some sludge to start culture again. P

Methods of improving F.W. fisheries:
fertilising ponds, culling fish if over-

abundant, trout hatcheries. P

Fly-fishing as a leisure activity. P

23

Set up artificia
Investigate colo
substrates by, e

© Visit to reservo

Visit to Sewage

Pollution of pon
sugar, etc. Elo

Compare normal a
less oxygen in g
pyrogallol).

Effect of lime c
(clay suspensior

Film: The River
Visit to trout }
Rearing trout-eg

Examine trout f]




- EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

account of problems: huge volumes
-d, purity necessary (no harmful
1ls, no taste, smell, no pathogenic
.1). Problem of storage: algicides,
:ats. Filter beds. Chlorination.
lon of water-wastage.

15 of waste: domestic and industrial,

;3 bacteria and the using-up of
detergents and foaming.

ration: (1) settling pits, sedi-

.on tanks, percolating filters with

ins to cause breakdown,

(2) Activated Sludge;
on to oxygenate, settlement, return
» sludge to start culture again.

of improving F.W. fisheries:
3ing ponds, culling fish if over-
.t, trout hatcheries.

hing as a leisure activity.

23

and investigations as for still water

Set up artificial stream in laboratory.

Investigate colonisation of different
substrates by, e.g., Gammarus.

Visit to reservoir and waterworks. :

Visit to Sewage Works.

Pollution of pond-water with detergent,

sugar, etc. FElodea dies.

Compare normal and polluted tanks -

less oxygen in polluted (brown colour with

pyrogallol).

Effect of lime on small suspended particles

(clay suspension).

Film: The River Must Live

Visit to trout hatchery,
Rearing trout-eggs.

Examine trout flies and actual insects.

4o




SYLLABUS EXPLANATORY NOTES : -+ SUGGEST

’ (5) Medical : Parasites found in fresh water and the . Examihe'Limna
Aspects transmission of disease. ' to obtain flu

Discussion of water-borne bacterial : D Frog parasite
diseases. Tropical diseases of humans ° parasites.
(blood fluke, Chinese liver fluke) and :
sheep liver-fluke in Britain). D Stickleback -
l
RE 41111 TBL , 2k
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JNATORY NOTES

SUGGESTED PRACTICAL WORK

" disease,

.ater-borne bacterial
ical diseases of humans
‘ninese liver fluke) and
ke in Britain).

24

. in fresh water énd the

to

Examine Limnaea sp. - crush in watch-glass
to obtain fluke stages.

Frog parasites: lung flukes, gut
parasites.

Stickleback -~ tapeworm.

Z




TOPIC:

PRESH-WATEh BIOLOGY

References and Useful Books:

(A) Readily available keys suitable for this stage:

(1) End-papers of '"Observer's Book of Pond Life"

(2) "School Natural Scicnce" Leaflet No. 8 - Vater Animal Identification Sheets
(3)- Keys in "Biology by Inquiry" - Clarke et al

(4) Keys in Nuffield Biology Texts .

(5) "British Hydras" from "Country-Side", magazine of the British Naturalists' Associatic
{6) A Guide to Freshwater Invertcbrate Animals" - Macan

{B) Books useful for identification from illustrations: also for background information:

(1) "Pond Dwellers" and "Aquaria" - F.M. Haworth

(2) "Observer's Book of Pond Life" - Clegg

(3) '"Pond and Stream Life" - ed. Clegg

(4) "he Young Specialist Looks at Pond Llfe" - Englchardt
(5) "Animal Life in Fresh Water" - Melanby

(6) "Life in Lakes and Rivers" - Macan and Worthington

(7) "The Freshwater Life of the British Isles" - Clegg

(C) On Pollution:

(1) "The Wastes of Civilisation" - Wylie
(2) "The Biology of Polluted Waters" - Haynes

Film: "The River Must Live" 16 mm sound, colour,
Book from: Petroleum Films Bureau,

L4 Brook Street,

Hanover Square,

London, W.C.1.

or from local film librariese.
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TOP1C: }RESH-WATER BIOLOGY

this stage: »

of Pond Life"

-t No. 8 - Water Animal Identification Sheets
Clarke et al

-Side", magazine of the British Naturalists' Association
rate Animals" - Macan

1 illustrations: also for background information:

F.M. Haworth

- Clegg
“CEg

Pond Life" - Englehardt
“elanby
.can and Worthington
tish Isles" - Clegg

Wylie
" - Haynes

und, colour.

Ci-gg (Warne)

(Heinemann)
(Longmans)

(Longmans)

(University of London Press)
(Warne)

(Blandford)

(Burke)

(Methuen)

(Collins)

(Warne)

(Faber)
(Liverpool University Press)



4, PLANT SCIENCE

This work begins by posing the question - Where does plant material come from?

It proceeds to show that growth takes place only in certain areas of the plant and tha
nature so that a balance can be maintained. This is followed by experlmento to show that b
growth in plants, man may use this knowledge for his own benefit, malnly in the production «

SYLLABUS EXPLANATORY NOTES Sud

1.  Crowth - Quantitive Set up experiments to dlocovcr where plant P VWeigh dry
Measurcment material comes frome ‘ plants i

) remove p.

soil a.nd“

loss fro:

1.2 Areas of Growth Set up experiments to find out if plants P  Soak Blo‘
grow all over at the same rate. Cut them

Note whic

P Sow Broa¢
mark ther

P  Culture
Peas and
are appr
culture -
treated -
tilled w
added; d.
24D solu

The root
paper to
a polyth
the dark
valse

\‘1 " m ‘.
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EXPLANATORY NOTES

k., - PLANT SCIENCE.

+ question - Where does plant material come from?

Lh'takcs‘place only in certain areas of the plant and that this growth is controlled in
intained. This is followed by experiments to show that by gaining knowledge of vhat causcs
xnowledge for his own bencfit, mainly in the production of food.

SUGGESTED PRACTICAL WORK

~al comes frome.

. experiments to find out if plants

11 over at the same rate.

o experiments to discover where plant

26

‘Weigh dry soil and seeds. Sow fast growing

plants in soil., After four to six weeks
remove plants and dry and weigh them. Dry
soil and re-weigh it. Has there been any
loss from the s0il?

Soak Broad Bean seeds in water for one day.
Cut them into unequal pieces and sow. them.
Note -which part of the seed grows.

Sow Broad Bean seceds. When roots appear
mark them and discover areas of growth.

Culture of root tips. ©Soak seeds of Garden
Peas and germinate them. When root tips

are approximately 1 cm long excise them and
culture them on paper towels which have been
treated with various substances, i.e. dis-
tilled water; distilled water and sugar
added; distilled water with sugar plus

24D solution.

The root tips are placed on the treated
paper towels which are then placed inside
a polythene bag. They are then placed in
the dark. Measurements are taken at inter-
valse




SYLLABUS

EXPLANATORY NOTES

1.3 Contlrol of
Growth

Q ‘ RE 41111 TBL
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Various parts of plants arc used to
show that growth does take rvlace in
special arcas,

By natural means. This can be shown

by clussroom experiments and in field
work. Deep rooting and shallow rooting
conditions can be observed if suitable
s0il profiles are availablea,

Effect of light can be observed in the
field, i.e. undergrowth in woodlands.

By artificial control. Various rooting
powders can be used including "Steradex"
Nos. 1, 2, 3 and L15 and "Strike."
Dicotox may be used as a selective weed
killer.

27
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CPLANATORY NOTES

SUGGESTED PRACTICAL VWORK

s of plants are used to
~owth does take place in

15

:canse. This can be shown

n experiments and in field
rooting and shallow rooting
:an be observed if suitable
+5 oare gvailable.

izht can be observed in the
undergrovwth in woodlands.

=1 control. Various rooting
be used including "Steradex"
4 and L1% and "Strike."

be used as a selective weed

Coleoptile experiments. Seedlings of ocats
are produced and are placed in a position
where they receive light from one directiorn
only. On cach alternate shoot is placed a
cap of tinfoil to exclude the light. Note
the results.

Cut potato into pieces, with and without
eyes, and plant., Ensure that potatoes are
well washed in cold water before doing this
as they may have been treated with a growth
regulating =ubstance.

Propagate the following plaiits
Stem cuttings of Tradescanthia
Root Cuttings of Primula Denticulate
Leaf cuttings of Rex Begonia
Demonstrate the effect of moist soil on

seedlings, showing deep rooting and shallow
rooting.

Demonstrate "drawn" seedlings and secedlirgs
receiving maximum light.

Demonstrate phototropism and geotropism and
hydropism using S.S.S.E.R.C. Clinostat.

Take cuttings of Tradescanthia and treat
with various rooting powders, setting up
controls.

Demonstrate selective weed killer on turfs.

SJ




SYLLABUS : EXPLANATORY NOTES

Requirements . The passage of water in plaﬁts'and '
for Growth ' photosynthesis are revised by use
of suitable films.

Soil testing is done by using Sudbury ‘
Soil Testing Outfit which irdicates the
Nitrogen, Phosphate and Potash content
of a s0il sample as well as the pH.

Special Test various leaves for Chlorophyll
Substances including varicgated lecaves,
Produced during

Growth

The class is divided into four groups.
The first group dealing with leaves, the
second group dealing with roots, the ,
third group dealing with fruit and the
fourth group dealing with seeds.

By use of Work Cards pupils in each
group carry out a series of tests.

RE 41111 TBL
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JORY NOTES

SUGGESTED PRACTICAL WORK

.er in plants and
-1revised by use

:ne by using Sudbury

t which inditates the
e and Potash content
5 well as the pH.

5 for Chlorophyll
zd leaves.

.2d into four groups.
aling with leaves, the
ng with roots, the

.5 with fruit and the
ng with seeds.

ds pupils in each
gseries of tests.

\)‘“ 28

Collect samples of soil from various areas
and test.

Set up water culturec experiments.

Set up experiments with conirols to show
the presence of micro organisms in soil.
Sow Clover seeds in sterilised soil, and
in s0il inoculated with nitrofying
organisms.

Extract Chlorophyll and examine in spectro-
scopee (S.85.S.E.R.C. Direct Vision
Spectroscope. )

Separate Chlorophyll by Chromatography.
(S.S.S.E.R.C. Pupil Chromator)

Test for Starch in leaves.
Test for Glucose in leaves
Test . for Protein in leaves
Test for Fat in leaves

Test for Vitamin 'C' in leaves

" Test for Starch in roots

Test for Glucose in roots
Test for Protein in roots
Test for Fat in roots

Test for Vitamin 'C' in roots

Test for Starch in fruit
Test for Clucose in fruit
Test for Protein in fruit
Test for Fat in fruit

Test for Vitamin 'C' in fruit

Test for Starch in seeds o
Test for Glucose in seeds

Test for Protein in seeds

Test for Fat in seeds

Test for Vitamin 'C!' in seeds.

5 A




SYLLABUS EXPLANATORY NOTES

. 2.1 Reproduction Pollination and Fertilisation is revised P/D Stud:
in Flowering by the use of suitable films., Dwarf lisat
Plants. Tomato Plants "Amateur" are used for the Tollc

various experiments on reproduction. '
‘ A.
'B.
C.
D.
3.1 Germination A selection of sceds of various types are P Sced
: - ohtained and tests made to discover if perce
they are all capable of producing new
plants. ‘ P  Treat
. and :
and f
By the usec of Work Cards a series of P 1Is a:
experiments on the conditions necessary P Ism
for germination are carried out by the P 1Is h
class.,
P Test
Soil
John
John
supe:
John
U.C.
P Levi
Sand
Clay
Soil
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EXPLANATORY HOTES

SUGGESTED PRACTICAL WORK

'

N

nation and Fertilisation is revised

.2 use of suitable films. Dwarf

o Plants "Amateur" are used for the
us erxperiments on reproduction.

cction of sceds of various types are
ned and tests made to discover if
are all capable of producing new

Se

-2 use of Vork Cards a series of

iments on the conditions necessary
ermination are carried out by the

29

P/D Study the effects of pollination and ferti-

e~ ‘oo 'u

lisation on Tomato Plants under the
following -

A. Flowers intact

B. Flowers with male parts removed

C. Flowers with female parts damaged

D. . Flowers treated with pre-setting
hormone (Fulset, which may be obtained
from Boots the Chemist)

Sced testing. Test samples of seeds for
percentage germination.

Treat samples of seeds by boiling, freezing,
and subjecting them to various chemicals,
and then test for percentage germination.

Is air necessary for germination?
Is moisture necessary for germination?
Is heat necessary for germination?

Test germination in various types of Garden
Soilo :

'  John Innes Seed Compost

John Innes Sced Compost without chalk and
supers.

John Innes Potting Compact.
U.C. Compost.

Levington Compost
Sand

Clay

Soils with various pH.

5Y




SYLLABUS

5. NUTRITION

EXPLANATORY NOTES

This section should be integrated with work in the Homecraft Department.

(1) FOOD CLASSES
AND TESTS

RE 41111 TBL .

55

Carbohydrates
Apply test to pure form of material
(e.g. sucrose) first and then to
foods brought by pupils. Thus
show carbohydrates contain carbon

hydrogen and oxygen
(Bulletin 10, S.S<S.E.R.C.)

Proteins - animal, vegectable

Fats and oils

Minerals

. . 1 .
Caution - if (P) use 7350 M solution

Vitamins
Dichlorophenol-Indophenol (1g/litre
distilled water)

Water content - Avoid charring

Summary - Tabulate results on an
analysis sheet.

=

ae il

av]

()

(b)
(c)
(d)
(e)

Tes

Tra

Sil

Pot
Tes

Inc
(A
C(

She
Cof

Te:
Drs




5.  NUTRITION

.ANATORY NOTES

1 work in the Homecraft Department.

SUGGESTED PRACTICAL WORK

st to pure form of material
:rose) first and then to
ught by pupilse Thus
:ohydrates contain carbon
and oxygen

: 10, S8.8.S.E«RsC.)

imal, vegetable

1 .
P) use 5000 M solution

shenol-Indophenol (1g/litre
1 water)

- Avoid charring

ilate results on an
.ysis sheet.

g

(a) Burn dry samples. Test for carbon

dioxide and water.
(b) Solubility
(c) 1Iodine test for starch
(d) Clinistix test for‘glucose

(e) Acid conversion of.complex sugars to
give glucose test.

Test samples e.g. milk, mince, peanut with
albustixe.

" Translucent stain on filter paper.

‘Silica rod test for Potassium, Sodium,

Calcium and using cobalt glass.
Potassium ferrocyanide:
Test for iron.

Indophenol solution test for vitamin C.

(Applied quantitatively to compare vitamin
content of e.g. lemonade and fruit juice,
cooked and uncooked vegetables.)

Show loss in weight on heéting various foods
e.g. lettuce.

Test one sample for various classes e.g.
Dry milk.

I

5




SYLLABUS EXPLANATORY NOTES

. : Diet

Use charts, e.g. Food and Fitness f{rom
Marmite Ltd. :
oo New Looks ‘Ahcad from National Dairy
& Council Film - Food and Health CGA 76

Bovril food charts useful.
Activity to produce charts.

Group

(2) DIGESTION Meaning of digestion

Food canal

(a) Teeth - types and function. Use Chart P

(b) Saliva - Results tabulated to show P
that all pupils may not

make ptyalin, P

(c) Stomach

5T

(e RN IS g G RNV P

(d) Small Intestine Digestion completed.
(3) ASSIMILATION (a) Absorption into blocd steam - D
AND USE OF :
100D Visking tubing is suitable.
RE #1111 TBL bL
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'ORY NOTES

SUGGESTED PRACTICAL WORK

‘ood and Fitncss from

:om‘National Dairy
»d and Health CGA 76

7 useful. Group
‘e charts.

on

: and function. Use Chart

:1ts tabulated to show
. all pupils may not
: ptyalin.

ne Digestion completed.

0 blood steam

.3 1s suitable.

31

Food required daily

1.  Carbohydrates
2. Proteins

3. Fats

L, Minerals

5. Vitamins

6. Water

Make a balanced diet chart for a lunch, etc.
from magazine cuttings.

Draw own dental arrangement. Compare with
full adult set.

Chew a cube of bread to show sweetening taste
Saliva - starch experiment

Peristaltic action using a balloon

Pepsin - protein experiment

Rennin - milk experiment

Effect of bile in cmulsifying fats -
illustrate by shaking olive oil and water.
Repeat adding caustic soda.

Leave a semi-permeable bag, thimble or tube
containing glucose and starch in a beaker

of water and test after a few days for
glucose and starch in water.

55




SYLLABUS

EXPLANATORY NOTES

(3) (Contd.)

'RE 41111 TBL

(b)

(c)
(a)

(e)

Conversion of fats and carbohydratés
to heat and energy.

"Food" Calorie accepted as unit
comparing cnergy values of food.
Calorie nceds according to age, sex
and occupation. Chart - "English-
men's Diet" Pictorial Charts Film -
"Carbohydrate and the Calorie" CGA 81.

Protein for growth and repair.

Minerals for keeping the body in good
working order.

Vitamins for health

Seev"Teaching Science or Ordinary
Pupils" - Laybourne & Bailey.

32

Nuffiel

Deficie
calciunr

Deficie
In seas
|

Pupils
labels




EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

)} Conversion of fats and carbohydrates
to heat and energy.

"Food'" Calorie accepted as unit
comparing cnergy values of food.
Calorie nceds according to age, sex
and occupation. Chart - "English-
men's Diet" Pictorial Charts Film -
"Carbohydrate and the Calorie" CGA 81.

) Protein for growth and repair.

; Minerals for keeping the body in good
working order,

)‘ Vitamins for health

See "Teaching Science or Ordinary
Pupils" - Laybourne & Bailey.

32

P Nufficld calorific value experiment,

Deficiency effects of minerals e.g. iron,
calcium and fluorine.

Deficiency diseases
P In season make rose hip syrup.

P Pupils make own vitamin charts from food
labels and magazine cuttings,

12,
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MAN SCIENCES

Introduction

The intention of this brief course is to attempt to make children more aware of themsg
of various groups. In addition it is hoped that they will be able to bring in something o
investigations and constantly be shown the shortcomings of their experiments, both in thei
this course) and in similar implications which may well occur outside the school and in th
situations borne in mind have been such as might arise in nursing and the service industri
as well as those common to every citizen today.

It will be noticed that there is a considerable relationship and cross-reference betwt
syllabus.

Experiménts marked with an asterisk have been further outlined in the NOTES.

SYLLABUS - EXPLANATORY NOTES , | St

(1) Child Develop-
ment and learn-
ing processes

(i) Child rearing Very simple trcatment required here. ' D Pre-nur:
and the
family (ref 1) P* Observe
. behavio
age gro
(ii) Learning Relate to study habits P Using r
' processes curve s
(iii) Remembering Young people tend to be better at (a) P Kim's G
forgetting ‘this than adults ' what co
(ref 6) and , : was the
incidental This can be related to what they ‘ : :
learning want to forget (ref 1, p. 234). . (b) P Give a
o o ’ street
churche
etce.
RE 41111 TBL ' , 33
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6. HUMAN SCIENCES

to attempt to make children more aware of themselves as individuals and as members
ii that they will be able to bring in something of a scientific method in their
shortcomings of their experiments, both in their experience (as performed for
nich may well occur outside the school and in their own later life. The particular
might arise in nursing and the service industries (shop assistants, waiters, etc.)
:')dayo ‘

-

nsiderable relationship and cross-reference between the various sections of this

wve been further outlined in the NOTES.

LANATORY NOTES | SUGGESTED PRACTICAL WORK

rcatment required here. D Pre-nursing films etc.

P* Observe, record and analyse playground
behaviour and play patterns for specific
age groups. v » '

3y habits P Using reaction timer, plot typical learning
curve showing plateaux.

and to be better at (a) P Kim's Game - and then unexpectedly ask (e.g.)
-ts ‘ what colour .as the cotton reel? What
. ’ ‘ : was the number of the bus ticket?
‘lated to what they
. (ref 1, p. 234). (b) P Give a child a map and ask him to learn the
: street names, but then ask "How many
churches were there? Where was the school?"
etc.

b F




SYLLABUS

"EXPLANATORY NOTES

SUGGESTE|

(iv) Perceplion
memory dis-
tortion =and
illuszions
(ref 1, ppe
24k0-251)

Relate to court testimony.

(see¢ also scction () of this
topic entitled Communication)

Relate of (c.g.) medical. diagnosis
of laboratory ezperiments whecre
tendency is to fit observations
into expected patterns.

(four-five double periods for section)

(2)

Assessment

(i) Personality
tests and
interviews
(ref 1 ppe.
197-206)

RE 1191 TRL

%)

Introduce by saying that superior
considers a junior to be slow, for-
gettful and a poor operator, vhereas
colleagues and customers consider
him to be kind, considerate c¢tec. and
a good operator. _

How do we asgsess a good or bad shop
assistant, nurse ctc.? (Sce also
Section (4) of this topic). Show
limitation of questionnaire
technique. -

3h

(a)
(b)

(c)

(a)

(b)

(c)

vp#'

P*

Transmission ¢

Suggestibility
picture for a
to describe it

Revision and ¢
(Section II of

Compare self-r:
to self and to
point rating s
e.g. punctuali

‘Construct own |

a good or bad

Construct own
choice of jobs
microscopes',
of suc. forms .
Service). App
(individuals u
of jObSo ‘




EYPLANATORY NOTES

SUGGESTED PRACTICAL VIORK

“o court testimony.

o section (U) of this

Transmission of cat-like drawing.

P* Suggestibility demonsbrated by showing o

rntitled Communication)

f (e.g.) medical diagnosis
atory experinents where
 is to fit obscrvations
~ccted patterns.

by saying that superior
a junior to be slow,
nd a poor operator, whercas
es and custoers consider

2 kind, considerate ctc. and

2 agssess a good or bad shop
L, nurse ctc.?
(4) of this topic).
on of questionnaire

(Sce also

picture for a short period and ask subject
to describe it.

Revision and extensions of various illusicrs
(Section II of Integrated Syllabus).

Compare self-rating questiornaire appiicd
to self and to neighbour or complete a five
point rating scale on given attributes

e.f£. punctuality, etc.

Construct own questionnaire to help assess
a good or bad sales-assistant, nurse, ctc,

Conslruct own gquestionnaire to help in
choice of jobs, (e.g. "I like looking down
microscopes', "I like selling socks", etc.
of such forms as used by Youth Employment
Service). Apply to another class
(individuals unknown) and analyse choice
of jobs.




SYLLARUS ‘ EXPLANATORY HOTES

(ii) Working If, desired this could lead to a study
with other ol group structures and interpersonal
people - relationships by asked such questions
(ret" 1, p. 292) as "whose opinion would you ask?"

"~ (one with most prestige) "who do you
think would be most useful in an
emergency?" (the leader) etc.

(ref. 7)
- (four double periods)

(3) Learning under
difficulties

(i) Effect of
physical handi-
caps (note:
although the
examples quoted
may be applied
to nursing;
corresponding
activities
could and
should be
devised for
shop assistants,
etc.)

Effect of ref., 8 Ch. 4 pp. 109-115
competition

and co-

operation

RE #1111 TBL{




EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

If desired this could lead to a study
of group structures and interpersonal
relationships by asxed such questions
as "whose opinion would you ask?"
(one with most prestige) "who do you
think would be most useful in an
emergency?" (the leader) ctc.

(ref. 7)

ref. 8 Ch. 4 pp. 109-115

(a)

Study of mutual choices, chains of choice
and triangles of choice where each child is
"ywho is your best friend?" and given only
onc choice. :

One child act with e.g. immobilised limb(s)
in various named situations (e.g. cating,
dressing). Class observe limitations and
discuss how 'patient' learns to meet new
distuations. This can be extended to blind-
ness, deafness, helplessness (how do you
object where you can not object (e.g.
suffering from stroke paralysis) having
learned a skill what is the reaction to
having it done for you (e.g. face washing)?

Using the reaction-timer learning situation
(1(ii)) compare the effects on the

learner of a small audience discouraging,
condemning mistakes, rewarding successes or
leaving the participant alone.

bl




SYLLABUS

EXPLANATORY NOTES

v (1i) contd,

(iii) Effect
of group
pressure
(ref. 5)
(iv) Effect of
first
impressions

(v) Effect of
attitudes
(stereotypes)

(five double periods)

Q : RE 41111 TEL

(refe 8 che B ppe 109-115) (e) P
(ref. 4 p. 688) p*
(ref. b p. 669) p*
It can be pointed out that studies (a) P
of this type help us to improve our
understanding of racial and other
prejudices and of hostilities between
nations.

(b) P
(ref. 8 pp. 97-102) (c) P

Thr
nec
opc
of

rac
Kne
pre

Eac
quo
pic
the
ric

of

Usi
mor

par

Ste
or




EXPLANATORY KOTES

SUGGESTED PRACTICAL WORK

g che I pp. 109-11%) (k)
% p. 688)
Y pe €69)
. be pointed out that studies (a)
-3 type help us to improve our
Landing of racial and other
.ices and of hostilitics between

(b)
& pp. 97-102) (c)

P

P‘

P‘

P

P‘

Three groups removing wedpges from a nurrow-
necked bottle. Cowpare effects of co-
opcration, of conversation being prohilivitod,
of cmotional excitement cte. (cogs team
race).

Knowing it to be 'wrong' ielding to group |
L) 5% .
pressure to describe it as ‘'right’'. , |

Comparisons of effects of given first
impressions,

Fach pupil given the same supposed or reul
quotation from a newspaper article (no
picture) and acked to complete rating of
the principal (e.g. working or upper clazs,
rich or poor, responsible or carefrec elec.
A variation could be that diiferent halves
of the class could be given differing.,

Using a topical item of news {over one or
more days) contrasting versions in different
papers can be comparcd using a check list

of attributes about the person reperted.

Stereotypes reflect attitudes of acceptance
or rejection.



SYLLABUS

EXPLANATORY NOTES

" (%) Communication Use of statistics bourd. (a) P*
(ref. 2) S
N e Reliability of the survey can be (b) P*
(1) Lo“f“?? questioned and discussed. Relate
analysis \ ; s .
.Y to practical applications,in
of mass o . *
X advertising; propaganda and (c) P
media : )
documentary films etc.
(ref. 8
pp. 88
et seq.)
(ii) Accuracy of and revise Experiment *(iv)(a) p*
- rumours, and (b). Relate findings to
prejudices court of law testimony, to adver-
and propa- tising etc.
ganda.
(ref. 8 p.
80-86)
(two double periods)
(5) Advertising
(i) Effect of D*
big
advertising
(ii) Effect of Try soap powder effectivencss experi- (a) D
packaging ment from 'Hidden Persuuders', Vance
on purchaser Packard, Pelican. (Ref. 3)
(b) P

(two-four double periods)

(6) Ergonomics and design

Tis is a further topic (in preparation) - larsely of application in craft-ce:
) S :
E - RE %1137 TBEL 37
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EXPLANATORY ROTES SUGGUESTED PRACTICAL WORK

<tistics board. . (a) P* Distribution of typcs of programmes.

~y of the survey can be (b) P* Personality charactoristics of heroes and

< and discussed. Relate villains in mass media.

val applications in

g3 propaganda and (¢) P* Implied values in sorme selccted radio or
ry films etc. - TV programmes.

-ise Experiment *(iv)(a) P* Correct transmission of a description or
Relate findings to ' message with analysis of cerrors, dizlor-
aw testimony, to adver- tions, omissions cte. -

-
- e

D* Show pictures with and without the
advertised product to different groups
and compare effects.

owder effectivencss experi- (a) D Shapes, sizes of colours, wrapping etc.
'Hidden Persuuders', Vance (e.g. falsc boitoms in wine bottles,.
‘zlican. (Ref. 3) heights of perfume bottles etc.)

(b) P The above can lead to laboratory investiga-

’ tion into the products themselves and
testing their claimed properties (ref.
"Which? for Scecondary Schools - Maths and
Science"). -

ition) - larsely of application in craft-centred interests.

O 57
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S

. is produced, sometimes with cat-like details totally urwarranted by the original p?

QUTLINES OF EXPkkiMENTS

Experiment 1 (i)

Queztions such as the following may be used to note patterns specific to e.g.
children, first year, third year and older children in their playgrounds.

At what age do they play together, throw a ball, catch a ball, climb, play mam
age do they stop playing these games? At what times of the year do they play cert:

Ezperiment 1 (iv) (a)

Draw a pattern which has certain features of a cat but otherwise is of a very
the picture is acked to draw it from memory and pucs his drawing on to the next pe:
The features resembling a cat become more and more cat-like until in some serics a

some of the unusual featurcs of the design, these being accentuated until there is
to be unrelated to the cat. Both the familiar features and the unusual ores become

Experiment 1 (iv) (b)

To show suggestibility and unreliability of evidence, questions to be asked sk
there in the car?" - when in fact there were none; 'Which of the women wore a hat?
should further be asked to underline thosc facts about which they werc absolutely ¢

Experiment 2 (i) (a)

“(ref. 7 p. 204) Example of self-rating questionnaire.

<

In your own opinion, which of the following words apply to you (or neighbour)?
emphasis. Put a cross, or two crosses, through any that do not. Leave the rest bl

hardworking eee lively eee shy eee checerful --- solitary ... wor

(about 30 such adjectives)

RE 41111 T8L
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QUTLINES OF EXPEK{MENTS

may be used to note patterns specific to e.g. infants in Nursery Schools, primary school
older children in their playgrounds.

r, throw a ball, catch a ball, climb, play marbles, conkers, pecvers, etec.? At vhat

At what times of the ycar do they play certain games (as above)?

. features of a cat but otherwise is of a very unusual design. The Tirst person shown

memory and puss his drawing on to the next person, who in turn draws it from memory.

| norce and more cat-like until in some serics a completely conventional drawing of a cat

details totally urwarranted by the original picture. Other reproductions may stress

«2sign, these veing accentuated until there is a'cat, with patterns specifically noted

. familiar features and the unusual ornes become exaggerated.

tiability of evidence, questions to be asked should be such as "How many children wcre
-re were noune; "Which of the women wore a hat?" - when in fact nonc of them did. Pupils

those facts about vhich they were absolutely certain; ready to swear to it.

‘-rating questionnaire.

fl.c following words apply to you (or neighbour)? Underline them, and use two lines for

*5, through any that do not. Leave the rest blanke.

vely oeo Shy o.. checrful --- soiitary ... worrying ... untidy

(about 30 such adjectives)

\rd
o0
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gaperiment 2 (1) (b)

The point should be made that care is required in the choice of iestions to be a:
operators. To do this the children might listen to conversations about (e.g.) sales a
: mg

hear them and note what people say about them - favouruble and unfavourable - from cus:
press comments, ctc.

Only those statements about which there is general agreement should be used to cor

Experiment 3 (iii) 1

A group of thrce-ten confederates agree to unanimously give a wrong judgement on
chozen subject give opinions on a series of visual judgements. For the chosen card cne
equal in length to a standard. The subject must give his judgement last. It is found
subjects distort their judgements in responce to this pressure.

Variations can be attemptéd by increasing the amount of obvious 'wrongness', the =
(¢.gg. group of one or two or three or more).

If two genuine subjects give 'right' opinions it is usually found sutficient to pr
other.

Experiment 3 (iv)

Pupils, before listening to a short (fifteen minute) lecture by a 'guest speaker!
note. Half the class are told that he is "a cold percon, industrious, critical, practi
he is "a warm persorn, industrious ......" At the end of the lecture they are asked to
pleting a prepared card of approximately fiftecn attributes (he was popular, funny, fri

Experiment 3 (v) (c)

‘Lists of about sixteen first names (Charles, Mandy, ctc.) are to be matched againe
list of sixteen attributes (kind, artistic, fat, etc.).

Also for Americans, pupils ure asked to tick their individual choice of appropriat

about twelve attributes (hardworking, cruel, ctc.). They are then asked to repeat thi:
Using the statistics bourd a simple analysis can be made followed perhaps by a discussd

KE %1111 TBL
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that care is required in the choice of |ucstions to be asked to distinguish good from had
ldren might listen Lo conversations about (ceggs) sales assistants, wherever they happen to
suy about them - favourable and unfavourable - from customers, relatives, other ussistants,

:ut which there is general agreement should be used to consitute a questionnaire.

~,

i

.2derates agree'to\:ﬁﬁﬁimously give a wrong judgement on a chosen test card. They srd the

n a series of visual judgements. For the chosen card one of three lines is claimed to be

. The subject must give his judgement last. It is found that about one third of all genuine
‘nts in response to this pressure.

.zd by increasing the amount of obvious 'wrongness', the size of the group of confederates
nree or more).

ive 'right' opinions it is usually found sufficient to provide sufficient support for each

to a short (fifteen minute) lecture by a 'guest speaker' are given a short, typed biographical
. that he is "a cold person, industrious, critical, practical ......" and the other half that
OUS seeees' At the end oi the lecture they are acked to rate the (same) lecturer by com-
roximately fiftcen attritutes (he was popular, funrny, friendly, interesting, ctc.).

(ref. 6 pp. 97-102)

rst names (Charles, Mandy, ectc.) are to be matched against adjectives chosen from a given
nd, artistic, fat, etc.).

5 are asked to tick their individual choice of appropriate adjectives from a given iist of
orking, cruel, etc.). They are then asked to repeat this for say five other nationalities.
..mple analysis can be made followed perhaps by a discussion.

29

/4




Experiment 4 (i) (a)

Give the pupils a sct of 'Radio Times' and TV Times or women's mugazines cover
analysis instructions and recording sheet. Analyse and compare programmes in such
serious programmes, pancl games, etc. Comparisons in terms of times given to each,
considereds Discuss results.

Experiment 4 (i) (b)

Using a number of issucs of a women's magazine or TV Western film identify the
of personal attributes e.g. age, sex, race, cleanliness, looks, social class, marit:
on a self-rating personality test (as for Experiment 2 (i) (a). Each character sho

Experiment 4 (i) (c¢)

It should be arranged beforehand that all mcmbers of the class will view or 1i
should be sound-recorded on a tape recorder. When the class meets subsequently, th
be) and a collective attempt at analysis can be made. This may not be amenable to !

4

can be scored as plesent/absent or as rewarded/unrewarded. |
Onc intention is to show children just how difficult such an analy is can be.

Experiment 4 (ii)

The class are warned that the purpose of the experiment is to test the accurac;
to be performed. The first subject as a 150-200 vword story read to him (or descrip
seccond subject is then called in and the first subject repeats to him what he has h

‘ to ten pupils.

Starting with the same original story, comparisons can be made of the final ve
If tape recorders are available, each version of each story can be recorded as it i:
and why omissions and distortions occur.

RE 41111 TBL | ho
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(ref. 6 pp. 38 et scq.)

and TV Times or women's mugazines covering a given period together with sheet of
Analyse and comparec progrummes in such broad terms as sport, drama, news, music,
arisons in terms of times given to each, from cach station during the period

1agazine or TV Western film identify the main characters and rate them on a number
cleanliness, looks, social class, marital status, accent, etc. and perhaps also
=periment 2 (i) (a). Each character should be rated at least twice.

‘11 members of the class will view or listen in to a particular programme which
. When the class meets subscquently, the recording can be played back (if need
% be made. 'This may not be amenable to statistical treatment but sets of values

1ed/unrewarded..

how difficult such an analysis can be.
- '

g

-f the experiment is to test the accuracy of their memory and how the experiment is

=200 word story read to him (or description of an unsecen object given). The
‘st subject repeats to -him what he has heard and so on down a chain of from seven

| comparisons can be made of the final versions achieved by different 'chains'.
n of each story can be recorded as it is told and an analysis attempted of when




Bxperiment 5 (i)

After a large national advertising campaipgn has been running for a short -whilc

v can be divided into two similar groups. Each proup is shown an apparently innocuou

with full shopping bag). The picture shown to one group includes sign of Brand X;

almost identical but does not show Brand X. Pupils in cach group are asked to writ
reports are scrutinised to see who and how many specifically mention Brand X.

(This could then sometimes lead to a further study to see what real difference
competitors. For many cxamples of this type see "Which? For Secondary Schools - Ma
Association).

Q RE 141111 TBL - - 4
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. advertising campaign has been running for a short while, for Brand X of some commodity, the cluus
«ilar groups. Each group is shown an apparently innocuous picture (e.g. housewife returning home
e picturc shown to one group includes sign of Brand X; the picture shown to thec other is

ot show Brand X. Pupils in'cach group are asked to write descriptions of the picture. Yheoe

sce who and how many specifucally mention Brand X.

.imes lead to a further study to sce what real difference (if any) there is between Erand X and its
:ples of this type see "Which? For Secondary Schools - Maths & Science" published by thc Consumers'

»
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¢ference

1. Aids to psychology for nurses (paperback) 10/6d.

A, Altschul - The Nurses' aids series

Bailere, Tindall and Cox,

2. Understanding the mass media - N. Tucker - cup

(a practical approach for teaching)
3 The Hidden Persuaders - Vance Packard - Pelican

Theoretical
4, Elements of Psychology - D. Krech S.R.S. Crutchfield
1958 - Knupf
5. Social Psychology - Asch - Prentice Hall 1952
6. Rememberirig - F.C. Bartlett - CUP 193%2
-7. Psychology of inter-personal behaviour - Argyle - Pelican
8. Social Psyphology through experiments - Humphrey & Argyle -
9. Psychology and sbciai problems - Argyle - Methuen
' p

Y 541111 TBL . h2

RIC
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SYLLABUS

7. EARTH SCIENCE

EXPLANATORY NOTES

-SUGGEST!

(1) Local c¢nviron-
ment in
different

(2) Local Geology

Q. RE 41111 1'BL

geological ages

Examince classz-collection.

Paint according to colour code pink-
basalt, blue-limestone etc.

Show stratifications., Discuss hardness
and topography.

Scratching order.

Use crossed polarised light for more
effective demonstration (local museum
may help here).

Film strips to show formation of
igneous rocks.

Earthquake regions - connection with
mountain building. if

;
i

i

K

|
!

Brief discussion.

—

Formation of glacial drift. Work of
water and ice in landscaping, Films,
postcards ctc., Climbing accidents.

Reasons for different rates of growth,
local arcas of high and low fertility -
reasons other than under-lying rock typec.

Rock types: i,
morphic. Scc
CGA 819.

From 1" Geolo
enlargement o

mxamine speci
in situ where

Simple experi
Examine thin
projector, cs

rocks, if ava

Crystallise a
projector or

Bramine fault

Point out arec
Glacial drift

Powder variou
seeds in cach




7.  EARTH SCI1ENCE

FAPLAGATORY KOTES

\)

SUGGESTED PRACTICAL VORK

clacz-collecction,

zcording Lo colour code pink-
bluc-limestone etc.

ratifications, Discuss hardness
agraphy.

.ing order.

~sed polarised light for more
ve demonstration (local museum
» here).

rips to show formation of
. rocks,

zke regions - conrection with
n building.

scussion,

on of glacial drift, Work of
.d ice in landscaping, Films,
is etc., Climbing accidents.

for different rates of prowth,
as of high and low fertility -
other than under-lying rock type.

ERIC o

Aruitoxt provided by Eic:

Rock types: igneourn, scdlimontoary, wotn-
morphic. Secction of Framcs from F3,
CGA 319, -

From 1" Geology Survey map axXe
cnlargement of local sren - Loy

IE onn
" te mile,

v

Examine specimens of locul rocr. Ste thenm
in situ vhere possibtle.

Simple experiments on hardnc sz,
Examine thin sections under the micro-
projector, especially of cry=talline

rocks, if available.

Crystallise a melt (Salol) under the micro-
projector or microscope.

Examine faulted ground corrclate with map.

Point out arcas where rocks do not zurface -
Glacial drift - boulder clay, sands.

Powder warioug local rocks. Grow radish
seeds in cache

E14




SYLLABUS EXPLARATORY NOTES

- (3) Evolution Discuss formation P Fromr

P  Examirn

av]
t7

wamirn

Imprint and replacement types and use P  Synthc
plasticine and Plaster of Paris. |

'Shell' geological clock. P Constr
' variou

Survival of species. Extinction of Examin
groups. Dinosaurs. P.S. Scries by for o
Visual Publications Limited. Animal advanc
Conservation.

D Radioa
datiny

(k) Geology and P Visit
Local Industry . of sub

P Visit
ticns

P Visit
etc.,

P Visit
needs

Q RE 41111 TBL Iy
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EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

Discuss formation

Imprint and replacemcnt types and use
plasticine and Plaster of Paris.

'Shell’' geological clock.

Survival of species. Extinction of
groups. Dirnosaurs, P.S. Serics by
Visual Publications Limited. Animal
Conservation.

Q L

RIC

Aruitoxt provided by Eic:

From map note fossil bearing localities.
Examine fossils in situ,.

Examine fossils in collection,
Synthesise fossils.

Construct a time chart showing duration of
various zorts of 1life on carche.

Examine various vertebrates suggest recaonc
for one type being regarded as more cimpie?/
advanced? than auother,

Radioactive materials - yeiger counter
dating technique.

Visit local quarries, mires e¢tc. - effects
of subsiderce etc.

Visit building sites - note type of founda-
ticns being dug - origin of btricks or store.

Visit cement works, metal working industries
etc., origins?
) [24

Visit reservoirs - advantages of sites;
needs of industry.
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8. FUELS

SYLILABUS

EXPLANATORY HOTES

i.B. In any work involving combustible guses or hydrocarbon fuels tlere is clearly some risk
should spend some time talking about safety precautions before beginning this topic and
during all of the work undertaxken.

(1) Fusols

0il, Coal, Gas.
Brief history of
how cach was
formed and where
found.

(2) 0Oi1

Fractions from
Crudc 0Oil.

Combusion of
Petrol/air
mixturec.

Comparison of
cnergy releascd on

turning liquid fuels.

RE 41131 TBL

94

Film "The Production of 0il" - Shell
"As 0ld as the Hills" - PFB

Use charts from B.P. Grangemouth.
Coal Board. Gas Board.

1 gallon + samples f{rom the Schools
Advisory Officer, B.P. Grangemouth N.F.
8mm Cassette - Ealing NCP 1 - 5.

Only burns if mclecules have sufficient
enerysy.

Pupils sugpest methods.

Glass beads dropped through each sample.

Treat as rapid expansion. Tin must be
warmed.

Spirit lamp heating cqual quantities of
water for same timec and compare tempera-
ture riscse.

Relative cost of use of different fuels;
sce "Which" Scptember 1964,

Compare sar

Fractional
paraffin, 1

Flash Point
Rates of Ev
compared.

Viccosity (
Sparxing pl

spark gener

Paraffin, =
+ cork and




8. FUELS

_ible guses or hydrocarbon fuels tlere is clearly some risk of fire or explosion. Tzachers

=g about safety precautions before beginning this topic and should insist on their obscrvance
*

TuKCN.

EXPLANATORY LiOTES SUGGESYED PRACTICAL WORK

“The Production of 0il" - Shell
d as the Hiils" - PFB

arts from B.P. Grungerouth. Conpare sumples,
joard. Gas Board,

~on + samples from the Schools D Fructional Distillation showing petrol,
ry Officer, B.P. Grangemouth N.F. paraffin, lubricating oil.
ssette - Ealing NCP 1 - 5,

arns if molecules have sufficient P Flash Point light few drops on asbestos mat.

. supggest methods, D Rates of Evaporution of different samples
compared.

beads dropped through cach sample. P Viscosity (Stickiness).

1S rapid expansion. Tin must be D Sparxing plug inside closed tin attached to
le spark generator.

. lamp hcating cqual quantities of P Pararfin, methylated spirit oil.e Irnk bottle
for =ame time 2nd compure tempera- + cork und wick in metal tube.
ises.

:ve cost of uce of different fuels;
“hich" Scptember 1364,

O
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SYLLABUS

EXPLANATORY NOTES

SUGGES

(3) Air Pollution

Smokeless Fuel
and Health,
Exhaust gases
etc.

RE 41111 TBL

Van de Graaf.
“"Chemistry Takes Shape" Book 2,

Johnston and Morrison published by

Heinemann,

Filter papef and cotton wool give

suitable filter.

L6

Filtering ai:

Electrostatid
particles.

Smoking Mach
cigarette smqd




{PLANATORY NOTES

SUGGESTED PRACTICAL WORK

1kes Shape" Book 2,
i Morrison published by

- and cotton wool give
ter.

L6

Filtering air.

Electrostatic precipitation of smoke
particles.

Smoking Machine to show impurities in |
cigarette smoke.
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9. DYES

SYLLAEUS ' EXPLANATORY NOTES
(1) Hatural Dyes "The Use of Vegetable Dye for Beginners! P

V. Thurston, Dryad Presse. ¢

(a) Plan and Dye not just a coloured substance. The
animal extracts pigment must attach itself to the material P
uscd as dyes and be "fast" to washing, air and sun- '
for thousands light,

of years, ¢e.ge.
Indigo, Alizarin
Tyrian Purple,
Cochincal,

(b) HNature of Wool and silk (animal fibres - proteins) P
Material. generally speaking casicr to dye than |
cotton and linen (vegetable fibres - '
cellulose). Proteins have acidic and
basic pgroups which can react with
alkaline and acidic dyes resp. Revise
neutralisation. Cellulose has no such
groups and cannot therefore react in this
way with dyestuff solutions.

(c) Mordants. P

4ost mordants are metul hydroxides. Gel P
adheres to the fibres and gel absorbs the

dye. Cotton and linen usually require a

mordant.

Q RE %1711 TLL vy
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9. DYES

EXPLANATORY HOTES

SUGGESTED PRACTICAL WORK

e Use of Vegetable Dye for Beginners!
Thurston, Dryad Press.

= pot just a colourecd substance. The
ment must altach itself to the material
1 be "fust" to washing, air and sun-
‘nt.

1 and silk (animal fibres - proteins)
~erally speaking cacier to dye than
cton and linen (vegetable fibres -
.lulose). Proteins have acidic and

3ic groups which can react with

<aline and acidic dycs resp. Revise
utralisation. Cellulosc has no such
-sups and canrot therefore react in this
7 with dyestuff solutions.

st mordants are metul hydroxides. Gel

meres to the fibres and gel absorbs the
‘ce Cotton and lincn usually require a

rdant.

. cotton and linen. (Use extracts obtained

The class should ettcmut to dye pilecai of
cloth using extracts of bark, nuiihells,
berries, flowers ctc.

Experiments devised by pupils to test
"fastness" of various dyes.

Comparc cffect of same dye on wool, silk,

as above, or, alternatively, picric acid
solution).

Formation of Aluminium hydroxide gel by
adding ammonia solution to alum solution.

Repeat but add a few drops of Indian ink
to alum solution beforec adding ammonia
solution,

Dip cotton cloth in alum solution, then
in dil, aumonia solution and then immerse
in Alivarin solution. Dip an untreatecd
picce of cotton cloth into the Alizarin
solution. Compare results.
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SYLLABUS

EXPLANATORY NOTES

SUGG

Mordant can also react chemically with
Lthe dyc producing a "lake', 2

Make a fer
by dipping
solution,

Dip the cl
Compare re¢

(2) Mineral Dyes
(a) Making insoluble Compound formed by precipitation in these Precipitat
substance by actions has come partly from onc solute, hydroxidesz
precipitation. scveral me
decomposit
(b) Chrome Yellow lcad chromate pptd. directly into Cloth dipp
Yellowe the fibres of the material. into potas
several ti
Chrome Colour changes to orange. Basic lead Dip cloth
Orangc. chromate formed. into boili
seconds.
(¢c) 1Iron Buff Grey-Green Iron (II) pptd. into Fibres, Cloth dipp
(Khaki) then oxidised to rust brown Iron (III).
On drying ferric oxide is left on the
cloth. .
Prussian blue formed on cloth.
Dip cloth 1
into dilut.
containing
(d) Ferric Ferrous tarnate (almost colourless) Cloth dipp:
Tannate deposited on cloth. Oxidised to black then into :
' ferric tannate. .
Q. RE 41111 TBL 48




BEXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

aye producing a "lake",

sund formed by precipitation in these
1S has come partly from one solute,

+w lead chromate pptd. directly into

‘ibres of the matcrial.

.r changes to orange. Basic lead

sate formed.

-Green Iron (II) pptd. into Fibres,
oxidised to rust brown Iron (III).
vying ferric oxide is left on the

:ian blue formed on cloth.

s tannate (almost colourless)
:ited on cloth. Oxidised to black

‘¢ tannate.

st can also react chemically with

43

Make a ferrous hydroxide mordant on a cloth
by dipping it first into fcrrous sulphale
solution, thern into il. amronia solution.
Dip the cloth into alizarin solution.
Compare result with that above.

Precipitation reactions in T.Ts. Make
hydroxides, carborutes and chromates of
several metals e.g. lead, silver by dounle
decomposition.

Cloth dipped in lecad acetate solution, then
into potassium dichromate solution. Repeat
several times to deepen the colour.

Dip cloth dyed with chrome yellow and dried
into boiling lime water for two-three
seconds.

Cloth dipped into (1) Ferrous sulphate
solution.
(2) ammonia solution and
(3) sodium hypochlorite
solution e.g.
"Domestos'.

Dip cloth previously dyed with iron buff
into dilute potassium ferrocyanide solution
containing a few drops hydrochloric acid.

Cloth dipped into ferrous sulphate solution
then into strong tca. Expose to air to dry.

7,




SYLLABUS

. EXPLANATORY NOTES

SUGGESTED PRACT]]

(3) Coal Tar Dyes

(a) 'The Birth of
and Industry

(b) Aniline
Black

(¢) Synthetic

(4) Household Dyes

) RE 41171 TBL

e gy

Accidental discovery of "mauve" by Perkin
(1856) whilst attempting to synthesise
quinine. Dye-stuffs industry founded.
Today over 5,000 coal tar dyes Known.

Nowadays dyes available for all purposes
of all shades and hues, more brilliant
and more permanent than the vast majority
of natural dy«s. :

If aniline hydrochloride not available

teacher should make a supply using conc. .

HC1 and aniline. Dissolve crystals
formed in water. Oxidation to aniline
black speeded up by action of heat and
moisture,

How can the indigo be dissolved?

For practical details consult "Chemistry
Magic" K. Swezey (Kaye). Pale ycllow
solution of "Indigo White" formed.

"Indigo White'" oxidiced by air to

insoluble indigo. Precipitated in
fibres of material,

Project on devel
Visit to I.C.I. :
Grangemouth/Film
Pigment" I.C.I. 1
Curzon Strect, L«

Cotton cloth soa!:
solution contain
chlorate as oxid
copper sulphate -
the cloth is sti
steam turns blaci

Allow pupils to :
indigo for thems.

Reduction to "In
inoalkaline “so0l
50°C (water bath

Dip cloth into p.
white but when r
turns blue. Dar]
and exposure.

A few of these c
best methods of
experiment using
dyeing of a whit
ably an old one:

If interest is m
be extended by a
the new man-made



EXPLANATORY NOTES

SUGGESTED PRACTICAL WORK

L discovery of "mauve" by Perkin

11st attempting to synthesise
Pyc-stuffs industry founded.

r 5,000 coal tar dyes known.

dyes available for all purposes
ades and hues, more brilliant
permanent than the vast majority
L dyes.

2> hydrochloride not available
hould make a supply using conc,
n1ilire. Dissolve crystals

. water. Oxidation to aniline
cvded up by action of heat and

e indigo be dissolved?

ical details consult "Chemistry
. Sweczey (Kaye). Pale yellow
of "Indigo White" formed.

"iite” oxidized by air to
indigo. Precipitated in
material.

k9

P | Project on development of Dyestuffs industry.
Visit to I.C.l. Dycstutfs Division -
Grangemouth/Film "The Discovery of a Hew
Pigment" I.C.I. Film Library, Bolten louce,
Curzon Strect, London, W.1.

D Cotton cloth soaxed in aniline hydrochloride
solution containing a little polassium
chlorate as oxidising agent and a little
copper sulphate as catalyst. On removal
the cloth is still white but when held in
steam turns black.

P  Allow pupils to discover insolubility of
indigo for themselves

P  Recduction to "Indigo White". Brought about
inoalkaline "solution" sodium hydroxide at
50°C (water bath) by sodium hydrosulphite.

Dip cloth into prepared solution. Stays
white but when removed and exposed to. air
turns blue. Darken by repeated dipping
and exposure.

A few of these could be obtained and the
best methods of using them found by
experiment using pieces of clothe The
dyeing of a white blouse or shirt (prefer-
ably an old one!) could then be attempted.

If interest is maintained the project could

be extended by attempting to dye some of
the new man-made fibres.
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L Expériments o‘n'»
. rusting of 1ron.
'Ox1dat10n of "

metals.

:Effect of ‘
‘metals 1n contact.

Sacr1f1c1a1

V'fcorro;mn.»

Relatlve ease of burnlnb. . Do not use

potacblum, sodium and’ calcmm. Oxygen

is obtalned from cyl:mder. ‘

D1mp1e T11e Experlmento, ‘Cee 88 in
"Chemlstry takes shape", Johnston and
Morrl..,on, publlsher Helncmann. S

5 Fxperlments as. e g. in "Chemlstry takes
‘ ;Shape"

P/D Burs metals in o

P/D Ex pebrvir'nent's' ‘on. 41

P

L

cnother, G. g. Z11

' solutlon —_—

i

.}3>:per Ln'k 1ts on me




2o .Do not use P/D Burn metals in oxygen.
sleium, Oxygen - = = - . : S

cre o O TR
‘e.ge as in - .~ 'P/D Experiments on displacement of one metal by
. Johnston'and . . = = another, e.g. Zinc-in copper sulphate
Lemanne . o0 . solution. . ' -

'‘Chemistry

4

takes 8 |

Ry

P 'E:-:p,éfixﬁexitsﬁon r_ne»ta_l‘s ‘invcohtaé‘tfwith' gels."‘- o




Grea51ng and

“Care. of tools, machlnery, domestlc
0111ngs

equlpment.
‘ Use of Silica:gel; ‘Padking,j

5




i XPLANATORY

machinery, domestic

' In}

&
v




urface

weighte L
,'(3)_ ;Mak:‘.ng Use“of h ‘Disui....; abrzs i\'es, scmd b;.a L.l.!‘t of - "S 'P,.am
o, Friction and - + sparking plugs, -giving buildings a face - IR and
- Dangers Due to - . 11f*, grinding: and polishing, darager == - e 1,‘:*can‘
lack of Priction. -~ . tof highly polished floors in hospitails,. | . cond
AP S thLb and v-ork.;]‘op danger of wood - CuT T
_ sha"lm_., on pOllbhed woodrn i‘mo: s, m Ls ' .
- on floors, 1c5 roaaq. ‘ T
V (li) 'Redixcing Friétibn L i
(?), Wn) Reduce i Frlctlon produces heat. Advantabes oi‘ S '. Pf."iR\Ql)'.‘l
o Fr1ct10n° A ‘disc - brakes and 1arge brake: drums - may be T
oo L dlscusoed at t}us po:nt.‘. . ... "7 P Rub.
Q . 2 : v‘ }Q- .‘ S ‘RE ‘1*11’1‘1 BL ;
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SURFACE * SCIENCE

;sives, sand ‘blz stlnc of L 8 -Eiamine'car and cycle brakes (good: rondlilunrv~ “
ugs, giving buildings a face o and: worn), clutchiplates, bell drive a.g. S
:ing and polishing, danager o car. fan belt, car-and cycle iyre" (goo EEEE

~lished floors . in hospitals, = ' '-uonaltlon and w01r)
 wrkubo>s, danger. of wood " L :
pollbhca wooden floo)b, mats
*cy roaas. ‘

oy

'baucés‘ncﬁi.: Advantdges of P Rub: hanS togethvrv'
and large. nrake ulums may be ' L :
‘ thls po1nt. 1 S - - - P .’Rub coin v1gorously on bench¢

[
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EXPLANATORY“NOTES

chromlc acid” and adequate rwnalng 1n dlStllled water bcfore use and should no

(1) Adhesion N - Other uses of aah051ves. ‘ L .vv.‘_P . Show =ater a
' v Wettlng should be seen as an example of [  3g¥:c9nFam;ngted
yadhen51on o o '.} \ D . . Demonstrate
e . L. s 0 cating oil.:
‘hdhesion due to attraction between par-f o T
ticles of one substance and partlcles of
~other substance.v- ‘

(Z)k_Réddcing Adhesion ‘b__f‘Use in baklng 1ndustry, non-stick frylng G SiliCones&l*
R BT -~ _pans, mould release agents in metal .. S Tilme
Y ... . ' castings,.importance in surgery.. ' i '

S (7()




'SUGGESTED 'PRACTICAL 'WORK'

151 : _ . P! 4
uate rinsing 1n dlstllled water before use and should ‘not thcreafter be handled.

of adheslves.

.ould be seen ‘as an example of

i~

ue to attractlon between par-~

one. substancc and partlcles of
uanceo ) :

1ng 1ndustry, non-stlck frylng
1 release agents in metal
importance in surgery.

P

D

Show water adheres to glass ‘but not to
contamlnated glass. surface.

Demonstrate w1th glue, solder and 1ubr1-

rcatlng oll.r

Silicones;j Demonstration or suitéblé -
film, . ' R . o




dueto. Cohesion,

“PXace large ¢

o linen and:the
‘Detergents act as i ettlng agents, - .-f ,"'7vL_P. Simultaneousl

- Refer to laundry, dish washlng, etee . . . into (a) dist
' S : E Lot i rsolution, . Wa

1(1) Show. apllarlty’ T T . ... . P Place identic
- Que_to Surface o ST i',} A L Con . water and in
Tensions T o ' ‘ I T SRR e

. (2) ShowCapillarity - - . J - .7 . . P Different bor
‘ }'.Dgpends on Bore T e e T o S TR el
'”of Luoe..

aﬁiéﬁﬁi iy

T




GGESTED. - PRACIICAL “WOR

P""Place large drop of water on a piece of
' linen and then add a drop of detergent.v.f

ifgehts‘aet as wetting'agents;."A: ' ‘e'“ ;.P:"olmultaucously drop small pieces of cotton S
:r to laundry, dish vashing, etc. . ~ <. 7 into*(a) distilled water: (b) detergent - o TR
R N : : ‘ - | solution. Watch whlch plece 51nks flrst. IR

I Place 1dentlcal caplllery tubes in- pure
' S : dtrr and in detergent oolutlon.

L -’f’_'-”  ': ‘f’v P - Diffe;entlﬁofes of.tdbe.pleced_inbwaier.fv'V'.

o
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A PHOTOGRAPHIC SCIENCES
S

 oYLIABUS < b~';*”?af\g~ EXPLANATORY NOTES

TR
< Forming the Image -

i

“Revision-of pin- Revision" of work on pin- hole ‘camera. Holes P Using
““hole camera.. - - " of different sizes should be provided.” ... - .. imagec
R Boxes ohould be coated matt black 1n51de. e
e L SEEEN P Note:

o Use
o s NEFI e oL e :*Papef
ek k;',' B L S RN NEERIY-sx ol

';‘Effect of lenv.."'i . Ueetlfrbét' plate to find}sharpﬁesSgef5foéﬁs; P Mount
_ N R o o s e A ffor,s

':“f The ei@p;egeamera. :ffd'Puplls open camera and use - 'frost"plate 1:A_ft;‘Pe 'O5S¢?
oo w7 to observe effects of iris etc. (Warn I
pupils to av01d puttlng flngers on the L P . Obser

"lens ) , , R A

+(2) Recording the Image

Effect‘ef light:dn e ‘Show that only where llght strlkes is the :._,g: D bPlaee
.silver salts.. o 311ver salt darkened. SR ..o . chlor

,,The photographlc - Clear glass p]ates coated wlth 5elat1n . .. P ‘Expos

e,plate, developlng. ",,temu151on of vllvcr chlorlde prepared in 0 and %

' - advance.. .. B AT S tor i
[§e01pe in appendlxd7 dz", ' :; I

‘fExpoeure in plr—hole camer at nlght o
"pointed to sky will show rotation effect o
‘Discuss nced for f1x1ng._ Discuss’ llght—_ o
struck hallde changlng to Ag..,, pe

REWi1i1TRL



hXPLANAlORY hOTLS

L 12 PliOI'OGRAP‘{IC SCILNCES |

' SUGGESTED PRACTICAL WORK - .=

nof uork on- pln-holc camera. Holes

srent sizes should be prov1ded.

'ould be. couted matt black 1n51de.vgpﬁ°"

55tfipléfe'td”find‘sharpnessfef.focus;”"'

'pen: camera and use 'frost' plate

ave effects of iris .etc.. (Warn -~

0 avold puttlng flngers on ‘the

it only uhere llght erlkes is thev~'

_11t carkened

JASS plates coated wlth gelatln
. of 511ver chlorlde prepared in”
in appendlx,]

~,1n p1n-hole camer at nlght

‘to sky will show rotation eifects,ga' K

ﬂeed for. f1x1ng.' DlSCUSS 1lght-,
xlldc changlng to” Ag., '

_ 'Usms pln-hole camera: no*e rclation o‘ o
e 1mage 514e to dlstance of ho 5 ;rom oC"CF.. o

‘ ”Note relatlon of 1mage clarlty Lo hole 51,-.,_,y Lol

© Use 1 cm hole covered by paper. . Prick B

' . .paper with p1n oncr thcn twlce then anlarbc'fl,;jfb’*f '
o hole. _ e - . ' o

Mount lens 1n hole and oe'ect correct 1*’%

e for 514e of camera. e
- Obsnrve effcct of mov1rg lens.

. Observe effect of openlng aperture..f‘;,c--'w

R Place cut-out on saspen31on of 511ver L
-~ chloride in gelatln on bottom of dlsh.;
'~Vf>Develop._ [gee 1ppend1x for re01pes_7

‘ _Expose plate in: p1n-hole camera. Develop
- and wash. Note effect of further exposure
~“to light.™ :




| SHLLABUS EXPLANATORY NOTES SUGC

. :thens1t1v1ty Show reactlon of last eAperlmeht"hoted. ' _QPfi Expose‘pie
a ,(Optlonal extra) - Show great ‘speed of sensitised’ commerc1a1 . for same 1
f1]m. Note convenlence of fllm. “and compar

' SR R S :[?1n-hole

- Forming‘permahent : ‘Fixer d1ssolves auay unexposed s11ver P }'Expose son

image; ‘fixing.' halide. Forty per cent solution of . " -this along

T o “-sodium- thlosulphate good enough at thls g -~ " both speci

: stage. i S

‘Comblned developer/ Use of" single bath process1ng should be 'Df-ﬂProcQSS'ar

ilxcr.

‘demonstrated. - Only this process should

',.be used for the rest of the course. .

-~ a single t

[ﬁeclpc ir

: At thls stage puplls should be allowed to use cameras and. to produce thelr own negatlvec
, The negatlves will be necded for the next part of the course. . :

' The positive prlnt.

(3) Exposure
’ Aperture shutterv
. 'speed and film.
~'speed. Relating
the variables.,

i :Z?Footnote
e London, W.C. 2.]

RE 41111 TBL
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‘Set up stlll'life;'
in hand from fast to very slow.

; Brlng out value of tr1pod.

"Record Photography 1n the Classroom"

Use process evolved for Nuffleld by 'Kodak. gr-

This will allow more pupils to perform at -
any. one time. -This is a unique experlence
for the pupil and cach one should pr1nt

. ~his own negatlve.

Vary shutter speed

Show.

Very- aperture ‘with constant
Usc slow speeds on moving obJecto

camera shake. -

57

P'. )

P

Make test.

. print. D
“clean dis!

 Take same
* shutter s)

negatives.

~ Use very :
“ cable rel

‘hand-held

. Take same
" smallcst ;

Repeat. us:

. v v , c .' fmost sult.
from Kodak Ltd., Industr1a1/Profess1ona1v




'_pExriANAToRY NOIES

e
R

'-,SUGGESTED"PRACTICAL’woeri‘v:" B

show reaction of last experlment noted. P

‘how great speed of ‘sensitised commerc1al
"ilme Note convenlence of fllm._"

\1xcr dlssolves avay unCVposed s1lver = - P
}allde. ‘Forty per cent solution of = -
-odium thlosulphate good enough at th1s

B Lagc. '

‘se ‘of slngle bath proce;s1ng should be ‘*f‘:'p: D
‘emonstrated. Only this process should ‘ '
used for: the 1est of the course.

and compare.
[?1n-hole is equlvalent to f.éb 120_7

E)pose some film to dayllght. Dcve10p

this ‘along with ‘an unexposed piece. Fix -
: both spe01mens and compare.,”.. S

YProcess an exposed fllm in the caseette 1n
. a single bath developer/flxcr."’
",[ﬁeclpe 1n appendlv;7

(ld be. a]lowed to use- cameras ‘and. to. produce the1r own negatlves by slngle bath processlng.

‘or the next .part of the course.

‘se process evolved Ffor Nuffleld by ‘Koaak. ‘ P

jh1s will allow more pupils to perform at
‘ny one time. This is a unique experlence"
‘or- the pupil' and each one should pr1nt

:is own negatlve. :

‘et up still life. - Vary shutter speed . P
n hand from fast to.very slow. Show . o
‘amera shake. Very ‘aperture with constant’

hutter. Use slow speeds on moving obJects v
-rlng out value of - tr1pod. o P

P

Mount'negative'and plaCe in F S, projector.lcllkru‘

Make test strip-on *P.153 paper then make.
print. .Develop, wash and flx in three

.»clean d1shes.

‘Take same p1cture hand held and reduce_“

shutter speed. Process and compare

‘ negatlves.

. Use very slow shutter uslng tr1pod and
_cable release. Compare negat1ve_w1th )

hand-held one,.

Take same - p1cture but vary aperture from

hsnallcst to largest ~ Process and compare.‘

Repeat using. dlfferent Speed of fllm. Flnd_:‘,'ﬂ S

most suitable exposure.-'

:y:in;the‘01assroom" from Kodak Ltd., Industrlal/Professlonal Sales D1v1slon, Klngsuay,

57

‘Expose plate and plece of A S A. 125 111m j"f;'f;‘
for same time in p1n-hole camcra.‘ Develoo AT




0 ﬂ%}
L

(4) Practice”

The art department should be enllvted to help by settlng exercises in completlbn or 1

 ‘ which will require much processing. . A competltlon mlght be the conslu51on to the course.;

_Nofe

ThlS course has 1eft many of the standard photographlc skllls untaught.. It has merel

'_c1p1es in the olmplest way possible. . The. use of the -enlarger and the variety of developer<
v"ould form the work of an enthusiastic camera club.. ‘What has been provided will allow a: b
~in maklng effectlve uge of photography both as an 1nte1est in 1tself and as a tool in othex

An 1nterest1ng altexnatlve course is Kodak' 3'Fundamentals of Photography iy avallable

*Kodak Ltd.,--’
Educational Serv1ce,
“Victoria Road,
.RUISLIP,
Middlesexe.

RE 41111 TBL S s
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. EXPLANATORY NOTES . - SUGGESTED PRACTICAL WORK ~

~nt should be enll.;ted to help by .,ett,mg e\tcr01 ses in composﬁ.lon or' texture or form, 01 othcr tODlC'-‘
uch proocss;ng. ‘A competltlon mlght be the: congluslon to the course. ’ . : :

left many of thc standard photographlc sklll., antaught. It has merely tr1ed to’ show the basm prln-'
=t way possible. The use of the ‘enlarger and the varlety of developers are among the many. things which

;f an cnthusiastic camera club. What has been provided will allow a beglnner to. cmploy simple - >kllls i

ise of photography both as an interest in 1tse1f and as-a tool in other studies.
.e.lternat:._ve‘»course is Kodak' b'Fundamentals of Photography ) aVallable from°

Kodak Ltd.,
Educational Service, -
Victoria Road
RUISLIP,

Middlesex; ,




L'Formula for gelat;n emu1s1on of s11ver chlorlde..3"

7 5g sodlum chlorldc in ?OO ml: water._.t

28g gelatln soaked in cold water untll swollen, pour off cx0ess water.“'y

_ 12.5g s11ver nltrate in 125 ml d1st111ed water + 1 drop of wett1ng agent. : N
'Addvsolutlon A to solutlon Bona water bath and heat to at 1east 40 C st1rr1ng to mrn thoroughly. -
‘In subdued or safc-llghtlng add soluilon C slowly st1rr1ng cont1nuous1y. . | >‘

-Allow to cool and store 1n total darkness.

. To use reheat'to-38 C'to‘melt.~

'DeVelogersﬂk

~ Sodium sulphlte (anhydrous)
_ Hydroquinone

 Water to make
‘Development t1mes (at 20 C)

“F. P 3 or Pan X
: P.3 or Plus X
~ HePe5 or TriX

lm11 TBL

"f’lAn M.Q.'borax developer for films and plates.

.Use w1thout d11utlon 1n dish or Lank.

1 min -

‘min .
min
‘min:.




zxgﬁ:

2}.-}_“An M Q. developer for prlnts and enlarg:mg papers. -

Metol t‘ o ) L 3g

% . . Sodium sulphlte (anhydrous) S 50g
s 'Hydroqulnone . - 12g
Sodium carbonate (auhydrous) . 60g

- Potassium bromide =~ o Le

' Water to make o 1000m1

Dllute 1 part w1th 3 parts water for worklng strength.
Develop for 15-2 mlnutes at 20 C.» :

t;3.7'-A slngle bath developer/flxer

’,Sodlum sulphltc (anydrous)  50g
"Hydroquinone . & . - 12g
Phenidone - = . - - - g
Sodium hydrox1de ' .. 10g
. Sodium thiosulphate g - 90g

'water to ‘make - . , 1000ml

. SlX mlnutes is a ‘safe t1me for all speeds of fllm to devclop to 1nf1n1ty. Agltate cont1nuous1
: glve 15-20 turns every minute. -Wash for 20 minutes.. -

o RE 41111 TBL S S - B
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rints ahd_eﬁlafgiﬁg papers. o S R S ‘vyk_'  _f  3  e
.38
ous) 50g
o g
rous) - 60g
e
‘ 1000m1'
rts water for worklng strength.
at 20 C.

‘fixer

o wg

ime for all speeds of fllm to’ develop to 1nf1n1ty. Agitate COntinuously for first
‘e Wash for 20 minutes. - : R

B
pY A
B

60

% minute then

' f/{/;Lv”



| T
) ol :‘3-.5>»
i 13, .OPTICS ~ - -
. Introduction. = “
Y- - _ N . S S r T
' The Course 1s seen as a form of envmlonmental study in whlch pup11s f1nd out the optlcal proper
e.g. m1rrors.;,tqses, etc. whlch are often found at home and are in. pleut1ful supply 1n the1r 1abor~
, - Their. dlscoverles may be developed ma1n1y hcurlstlcally and 11nked closely w1th many Brunton te
-These 11nks have been indicated where poss1b1e, others may be " spotted by the teachers.,f
} No mathematlcs has been attempted but some pup11s may understand a 11tt1e s1mp1e geometry enoug
R constructlons for-: m1rrors and lenses. . o . i
L k A darkroom’ or a 1aboratory with’ blackout is des1rab1e for photographlc eyperlmental hork.: Carc
R m1n1m1se effccts of stray 1lght, whlch can’ usually be ach1eved by using str1ps of dark materlal rowr
"SYLLABUS . EXPLANATORY NOTES T SR P SUGGESTLD I
(1) RaxiBoXes
Lamp, lens, = - L e n ..o - P -Light travels in
. shutter etc, = 3 ; , T o ~° 'pencils, beams.
. . v _ \ I S ‘ : . diVergingQ)
P ‘Construct a p1n-}
'bOX-k : » -
: S.S.S.E.R.C; model R - o ‘ P_VhUse‘pin;hole came
S : o : ' : Develop negative.
-Point and extended ’<-Brief discussion;and demonstration. - | » ‘:'D fStudy shadows.. L
‘Sources, SRR e TR EERE . fcomplete and part
fEcllpoe
(2) Lenses . ’ _ Pr1n01pal focus, focal 1cngth and paths - 'j P Investigate effet
- o : L . of main rays should be recognlscd. R
Spherical lenses, - . o . P _Use of half-lens¢
Use 'in instruments. : o »”""’ L - . 7 . converging and di
o CREMMITEL

ERIC
e e



13, QPTICS -

1v1ronmenta1 study in whlch puplls flnd out thc opt1ca1 propertles of common 1uﬁms, «‘.
, ten found at home and are 1n plcntlful supply in the1r 1aborator1e=.;r -

;d ma1n1y heurlstlcally and linked- closely w1th many Brunton t0p1cs on thc blocP dlarram. o
,UOSSlble, others ‘may be spotted by the teachers. ~

but some pup11s may understand a-: 11tt1e s1mp1e geometry enough to undertake 51aph1cal

-ackout is des1rab1e for photographlc experlmental work.‘ Care shou1d be taken to S
‘can usually be ach1eved by uslng strlps of dark materlal round each pup11's e/nerlme:ts,; o

‘ EXPLANATORY NOTES L o DR SUGGESTLD PRACTICAL WORK

P nght travels in stralght lines; rays,
~ pencils, beams, (Parallel, converglng;
.d1verg1ng.)

P Construct a p1n—hole camera eege from shoe-
 box. . : : : :

,C.‘model vhfu‘ . i - P Use pin-hole camera to expose f11m.'
e ' ’ ' Develop negatlve.ﬂ

zussion and demonstration. D Study shadows. Umbra, Penumbra. (Refer to
U C complete and partial shadow.) ' S
Eclipses,

focus, focal 1cngth and paths . P .Investigate effect‘of 1ens shape. o
IJS shou1d be recognlscd. T ' :

: P er of half-lenses w1th ray box to obtaln
' converglng and d1verg1ng rays.

'_61'._

B f-/‘/ﬁz;{* .



SYLLARNS

. EXPLANATORY NOTES . .

| T_SUGGESTED‘F

| .(2) j(Cen£d;5~

fPhotegraphic i
‘Enlarger or
Film Projector.

Telescope
Microscope

Defects of
Vision

'RE 41111 TBL

7

12V 24W- car 1amp soarce dlth whlte card
*CILOH. - R

Image size may be measured to get magnlfl-ﬁ

cation if desired. - That magnification
depends on object/image distance and focal

. length of lenses used should be noticed
v by puplls. ‘ :

Pupils bring favourite negatire - project.

image on to screen then introduce contact e

paper and expose. Developed, rinsed,

‘fixed in large trays on teacher's bench -
use red filter and arrange raybox as

safellght.,

Nuffield Model Eye.

o
N L

e~

. Study 01 qpher1L~

f Focuss1ng of imag
luminous’ obJect)

Tlllumlnate perspe
- object) with lamg
screen.  Leads ur
:progector.

_ Construct model ¢

perspex scale, -il

" bulb, double con

~ Focus sharpest ir
~ brightness 1eads
“lens. :

Use:offenlargerfé
produce~phqtogra;

Model telescope C

‘Slmple and compot

Model eye as Came

Pupils Set Up ray
sight, short sigl



EXPLANATORY NOTES

Card

. SUGGHSTED PRACTICAL WORK

auw car lamp source w1th whlte ca1d
gen. : ,

e size may be measured to get magnlfl—

on if desired. That magn1f1catlon

znds on- object/image distance and focalpTl

-th-of 1enses used should be noticed
wup11s. .

ils bring favourite negative - project
e ‘on to screen then introduce contact
ar. and expose. Developed, rinsed,
«d in large trays on teacher's bench -
red filter and’ arrange raybox as

“11ghto . ’

“ield Model Eye.

©

_Study'of sphericalllenses;},

: Focuss1ng of image of 111ament (self—
'11um1nous obJect) on screen.

'flllumlnate perspex ruler (111um1nated
~object) with lamp and focus image on

screen”“Leads up to enlarger or f11m

t proJector.

Construct.model enlarger or projector'with
" perspex scale, illuminated by car lamp

bulb, double convex lens and screen.

.. Focus sharpest image. Variation of-
' brlghtness leads to- need for a condenser
‘lens. ' » '

- Use of enlarger or f11m strip proJector to
L produce photographlc pr1nt. :

Model telescope constructed. ;
Slmple and compound m1croscope constructed.

Model eye as Camera;.

Pup11s set up rayboxes to 111ustrate 1ong

. 'sight,: short s1ght and correctlon.



SYLLABUS - EXPLANATORY NOTES |

;o .(3)f‘Mirr6rs :
Plane mirror
used with

‘;‘faybox. B : S
SR eRetrovieor for cars.
Pupllo get ‘angle of. dev1at10n = 2 X
angle of rotatlon - 1cads to the sextant
“ualllng,-flsh;ng.h,»
: Spherical' : L f’%y‘vuee of plane and cenvex.mirrofsﬂin cars;ef_f'e'
‘mirrors. - ..+ .. Concave mirrors»in beadlamps'of,cars,,

(4) Prisms, étce. o , _ Cn ,
(a) ,Semicireularf ‘ 'vRefractlon is merely bcndlng of a ray towards normal for a1r—g1a st
“~Blockse IR normal for’ glaos—alr path. :

" ‘Leads to perspex rod as light guide.
‘Reflection, ' Refraction. Trans-
mission. o
Absorption noticed.

(b) ' Triangular Give use in prism binoculars,
Prism - "~ Submariner's periscope.

| S ; Stage-nghtlng effects.
~ [Footnote * 0pt10na1 ExtraJ7

©  REMMM1TBL S o 63
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EXPLANATORY NOTES . . SUGGESTED PRACTICAL WORK

‘Colour ‘addition - Subtraction.

1 Text Provided by ERIC




' EXPLANATORY - NOTES -

: UseofCosmet:Lcs n Tﬁ‘eatre? andT.V

'reflectlon ,

ithough’ f "'a's" waves

Aruitoxt provided by Eic:




'EXPLANATORY'NOTES - - 1, o i i |  SUGGESTED '?PRACTICAL WORK

i’fdé'm'et;_i_"(;s;'i'_i'_‘n_t:';Théat:_ré--‘ andT.V s e I_llummate coloured surfaccs w1th coloure
' ' ' pea e lights, to get .selective: ab"orptlon and "

ERIC

B{A FuiiText provided by ERic




EXPLANATORY NOTES

Class collectlon. of photographs




_EXPLANATORY NO‘I‘ES

- . SUGGESTED PRACTICAL WORK ~ -




SUGGESTED

Main stars and con-
:stellations:used in
navigation.: . i




- SUGGESTED PRACTICAL WORK &

' Maké' star chart, perforate; project. from

an optical telescope and the use of photography in astonony refer to "Optics"

.tor:.'es"shOuld:- be *mvest.i'ggtéd ,loi;‘ail'y;




- suuamis

"*rf 5 WEATHER SCIENCEﬁ.

LXPLA.NATORY NO‘l‘ES

,}f‘iAlr Pressure

"-':Air pressure 1nn;.
‘all directions. .

T e
ater-Barometer

 Round bottom- flask or ball from ball-cock.

Sh‘bw f'al.so oﬁth‘gdo’wn’ yin .water:trough.

Also show Barograph, if available

‘::Lln.k._ w1th TV map or. newspaper erecast
.D1rect10n and speed"of air. mas dlagno_sed

1re<:_t';.»Rs_a,dJ..ng—,'i




15. WbATHER SCIENCE

}:,XPLANATORY NO’l'ES : S

 SUGGESTED PRACTIOAL WORK

‘ottom flask or ball from ball-cock

f,'@Wclgh contalner:‘-:'empty and w1th extra g
o pu.mped 1n.

iEvacuate can"

‘Mag}deburg .hem;spﬁé'i‘ es

_Produce’ Hg baromete:

- Model with powter putt




©EXPLANATORY NOTES - -+ 7l o T SHGGESTED |

| Ford Picture chart Films filmstrips.
~ Sunshine recorders .

" 'Recognition of approach of front  systemis.

ngéttin np'a School Weather Statlon".)




'LXPLANAPORY '-NOT :s

e SUGGESI‘I-D PRACTICAL WO'RK;‘ L

we chart Films filmstrips.

lePump a1r 1nto damp W1nchrster, theu allo&
g to expand. ; ST

-'f:Maln types of cloud.

_Revise ‘effect of temperature.on gas.




}:.XPLANA’L‘ORY NOTES | ‘_f" .._i;{ff 0o St SUGGESTED R

 Var1at1on of ‘ﬂf' ; 'Sf6Q1Sf ﬁadéffr§mﬁb1bcR§;
©pressure with o« ol o e o
... force: and area.-;

‘ﬂIf requlred quantltatlvely”use‘metrlc'unlts

jReference to stllleto hcels

exerts pressure,

“Pressure  gauges -

;See Rogers "Phy51cs"r or the Inqulrlng
fﬁMlnd" chapter IX, publlsher Oxford“”

fJardlne' ,"Phy51cs is. Fun" II’ P’gb
'“FJQ.,17, publlsher Helneman o




. EXPLANATORY NOTES. " =" ' SUGGESTED PRACTTCAL WORK . -

”fmadé;ff6h7biBCRégﬂff;w;? :1‘5“:?7 R ,Edeédéh"sfadlvv of dlfferent X—sectlon
N e LT e s e %.ﬂfplaced on: plastlcene and varlou”“

Tlequlred‘quantltatlvely use metrlc unlts

Sorence to stllleto heels.

‘;Rogers "Phy51cs" for.the Inqu1r1n




snums

: ',-1;JXPI;ANA'10RY NOTESf o

1Stream11n1n8land

). Hydraulics

‘7;-ﬁPh&sié$LT*

~MPhysics

Fun" lI_P'9 1@- 16‘

un" II pP. 10 14

i 17;"Funﬁ1113P?9?Fié;ﬁﬂ3E




LANATORY. N"OTES'

' SUGGESTED PRACTICAL WORK * - -

IIP91“ g. 16"

" IT PP,

10 1“

"q@YiI;P;9”Fié. 58;-»- o

ke Tunnel,

akes(alr bubble in syringe =

g,ublng s1nce rubber

dea frOm the pupllso ‘

ns or 11ft pumps).3-ﬂg“

"”lue 1t on w1th Araldlte. SR

‘D
b
D

’_;leference between streamllne and turbulent§5
‘lflow. ,‘<' o : S

‘HfOther Bernou]lli
ff.fashlon.' g

flMultl-manoﬁetefl-it
- Carburettor or s1m11ar..fite;.t

VLlft on’ W1ngs. Ry

Com syringe half full of water._ Finger
- over. end then squeeze and pull. ’QH} ;;k\"

Two arrlnges connected by tublng._ F111 v
g_system w1th water then move..one p1ston.‘,«va"

ffTry effect of dlfferent s1zes of syrlnge K
'igand dlfferent forces.

f;Pr1n01p1es of 1mpeller pump.

”f'Beznoulll eifect veloc1ty apparatus. ;f‘EVS“i

”»Flow round obstacles.

T




BLBCIRIC CIRCUITS

, ;’-Iizxpl..ANATéﬁ'Yﬂ'No'rrie

) Resistance

-Conotant found is: determ1n‘ df'by, "/"a“d
- 'lv (‘alled_ 'r051stancev--' - R et

':.IOhm s law' AR
_(‘é)l‘- Effect of "1" : :?_Ay,‘;-_'_-':-

| "-..-(b) Effect of alea.

"(c) Effect of

(2) Meesux.'ing”"‘ ke
Instruments '

‘ Mov1ng 0011 Meter

-..t.,emperat@e RS .

""-:Gwe 1dea of current surge when supply
'.flrst sw1tched on.. R ST

?'accumulato.rsfii
Keeplng n»]n L
- -v‘Table of vall
':"j‘Repeat w1th ‘
:_.>.'_'Repeat usmg
jHeat 1ron

Replace 1ron
'_:Flnd 'cold ‘rc.

Rt "Compare wi th

R " calculated 1

Quant1t1Ve examples where desn'able -‘f | o
‘ otherw1se qualltatlvc approach. P

.'"'Y.Demonstr _
: -'_:'resl stors: to
‘- ammeter or v

Hot wire and




g -’EXPLA»IATCRY I“O‘I‘BS

LECTRIC CIRCUIPSl?fgn;

| SUGGESTED PRACTICAL WORK -

; ;f'ound is. determlned bJ "/" 'md .‘
‘led 'res1stance' U . I

‘IR!

_dea of current surge when supply
sw1tched O i

11:1ve examples where de31rable -
,1se qualltatlve approach. L

R Repeat w1th

v":-'ﬂSerles c1rcu1t of about"’lO to 25 c'ns‘}?

nichrome’ wire,.)-2A ammctcr, A to 1

,-Qaccumulators (or Lab Pack 0 8\1)
'.»‘}erepmg "1" constant o “J: \r

v _Table of values of: V glves constant. S

I

i
a2

2 1 etc.,yi

‘ -::_Repeat usmg another gauge.‘- TR
_Heat 1ron w1re in Bunsen flame. _ ;', o

. Replace iron wire by car headlamp 2hw, 12V.} ’. Sl L
: ‘Flnd 'cold rcs1stance' on 12V.”:-..._a T

: Compare w1th value when hot, 1n use,
calculated from . o

12\, 6,9 RN

Bu1ld m/c metermodel us:l.ng‘destmlnsterk].t,

:",'.“"Demonstratlon meter w1th shu.nts and ser1es _.,'; N
resistors to.give dlfferent ranges as PEER
(ammeter or voltmeter.h.‘ g L B

Hot wire and mov1ng—1ron meters - 1n mode'l.
form, 1f ava1lable. RORO




:5fs&LLABUSg’Tglffifﬂ'yfgﬂ7;tfifﬁjg”;ékPnANAToRY“NOTESJ :ﬁSUGGESTEDQP

"“"‘;-':'Thxs should be done by ug mg the Sta'~1°“° ‘ ecnr‘lque._ C°"‘P°ne"t‘°

3). Car Electriés . . -

3 ‘.”-,."compal 1ng w1th ‘the- same cir cu1t in. the coinpos.ttc model a.;semblea from”t
should be malntalned as sembled on a: deuon frume. ‘ Lo D PR

: f’(é)'.;f‘uefn | . ,'Electl omagnet 1dea. Horn 19 11ke e1ectI ic bell.. Svllrcupnorn (ortx

o (5) ‘ "‘P'etrol _Gauge B P051t10n of float adJusts R value. v Gauge wlreuprheostat,
o istan ammeter. e D B T SV S U
“27.(¢) - Induction coil '~ ng ansformer actlon couvcrsmn of d.c. tO o8 _'As...emble dlStrlb“
P o aece by pomts' Show cut-away c011. S T e etc.- S

o (a) 'Starter“, motor . O-'lOOA Ammeter useful 1f avallable. L D Show 1n1t1al cur1
R TR S , S s

‘,’_Y,IW1per motor_“

B (e) l'k‘Dynamo Ll i Many energy ccn\_i'ersi_‘cnﬁ sequences ;af:.fo‘rd_ed‘.::_fv»: S L Examme dynamo in
;"vﬁﬁ-v(f>3~b;shts:zf e A L T :“i§~._ff3ifi~S%~fw1re up head-lamp
e v _(g)‘;}"Flashere -'"::”‘f*":Current for correct flashlng to be adJustedjv-':,-:;_'-" 'ReV1se b1meta1 st
U e accu.rately. : L e _‘1.’V‘W1re up flasher C

'.'.a,('h')'--‘ffCar.’Bat_tery\:;_‘x ,.'_'.Puplls take turns of w1r1ng up accs. on:. "‘." ‘::1' Lo "Form'- lead plate
U PR ON v'_battery charger. S e e T '_,’-:ﬂ-'.'-through bulb.

o ,' vf}S 'Ev"anmlne accumulat
' Acid S.G. (ds:am
' ..r.-;,xRecharglng and to

“RE h1111 TBL :;””



oNomEs Lo :jj{g;”"erji _;SBGGBSTED’PéAcTiCAL'wQRxff}*

1.1ug the 'statlons' _ _ :

‘wiring, along side. the apploprlate apparatus —ncounts cd 'n Lcct nt

vired' using a: scpn.ate colour'o1 wire: “for- recognltlon pb’po; 5 Hnen=~ L
e 01xcu1tf1n the composite modc1 assembled from”t C‘"LUC’B vdP Klt" which L
a5sembled-on - ”dex1on f‘r.:me- i ST . Ty

‘orn is“like-electric>bell.”‘S"»WirequhOrn(or;trafficaﬁér);switchzuﬂilabpégk.~f,:;’

sts R'valﬁe.; Gauée evﬂ:"_{_ f\iW1re up rheostat ammeter Vetc;h"'

onvers1on of d.c. to = .rt-fVE‘ Assemble d1str1buto”'and drlve, COll Plugih
o cut-ahay c01l. __t-v*_b L vetc..- c A

<if.available. hifh_,ﬂﬁr'rf,f1:”:Show 1n1t1al current when startlng 1s about

80A-

hhsequehccsfaffcrded{l';]'i:;leExamlne dynamo in parts.]'”':

ifTW1re up head lamp, s1de-lamps in. parallel._'cf
@.:Flnd current 1n each branch. »

Lashing to be adjusted ' . Revise bimetal strip idea.
S Bl e 'Eere up flasher c1rcu1t. _3'

jirihéhhphaccs,fcnxjf;ffiv»7;‘L”7'Porm lead plates in a car dlscharge
S througnbub.

fEanmlne accumulator.: Measure e.m.f., S
. Acid S.G. (as a number only). Malntenance -
ffrjRecharglng and topplng up.‘,;.~v L

I




Capy

CUSILLABUS o [XPLANATORY NOTES . . sucezsrep

W Eitsomabis Game Y e
A.C '“”':””””“'“U;fViSif?h¢§festiPuwﬁf[Sﬁatioh: | ,HEXamlne outputs

- (a) SllprJ

o v#(b) spllt

‘:5{3P Examlne output1
' w1thout rect1f1<

fl‘ ﬁ;t E)amlne power pe

. _-National Grid = . Advantage -.economy. Dlsadvantage_-’u“_ P Construct trans
- o .. ..o insulation.. - PR - qi' klt C-Cores.

: 'Conslderlng'transformers as: 100% o Bt

~.-.efficient, calculate currents: 1n"’>’ i e
fcables at varylng voltages.34 EEI R R

- :”:(S)ijomestic S
oo Blectricity o g _
u?pH?PSé;WiFihSei'ffpff,ﬁfReVLse Sectlon 7 7

‘*1Advantase of ring system- S 7B Model of wiring
;“ulsRe-emphaslse safety deVIces"ftlzllxlﬁt’f*fﬁ,i“pjmﬁlifTuo4way§sWitéha

ifiﬁ{;ﬂ'Homecraft Department for actual use. ffpfvﬁV;ﬂ“ Cgr Re-examlne 'cut

Rule, power (kw
from sectlon 15

- L T il ULl e T e T e T e e T .,.‘TFP Readlng the met

| :;‘ta51é¢tri¢éi_3flisl‘]f}-quxamlnatlon of Electrlclty bllls and
N AR reallsm.sv:.;g ] ’ |

Carbon arc. Ca
_fllament. Fluo

'Jg;POSSlble further developments are 1nd10ated 1n the syllabus of the Electrlcal Ass001atlon for




I:.X.P.IANA"‘ORY NOTES

bUGGESlED PRACTICAL wopu N

Visit nearest’ Power Station, =

\dvantage - economy. Disadvantage:{ -

‘nsulation.

‘onsidering transformers as 'IOO"’
_ff1c1ent, calculate currcnts in’
ables at varylng voltages.

’ev1se Sectlon 7 7

."
Advantage of rlng system..

le- emphas1se safety dev1ces. :

omecraft Department for actual use.ﬁiﬂﬂj,flaf

.yamlnatlon of Electr1c1ty blllS andl‘” :

eallsm.

?Examlne outputs on. C R. 0. lrom arf;vf‘fftf

“a) sllprlngs'*h
“(b) Spllt r1ngs.

h,jExamlne output from LV Powcr Pack hlth/
‘ifwlthout rect1f1er in series,

_‘»Eyamlne power pack constructlon. : ,

_‘1. Construct transformers uslng Westmlnstcr - -
":klt C- Cores.' Co ; : o

A{VModel of w1r1ng layout us1ng meter, . o
.n.malns sw1tch fuse boxes lamps, elements,;pu:n .

:::Two—way sw1tches.;-:f?
f}uRe examlne 'cut—away‘ electr1cal appllances.”f°'"
_ﬁ»?fRule, power (kW) x t1me (h). Use table oy
“- . from section 15 to calculate costs.‘w__t {,q R
"Readlng the meter.; 'f3”i B '
'hH1st01y of development. TR

’.'uijarbon arc. Carbon fllament.‘ Tungsten T:f'g*
‘:q”fllament. Fluorescent types.ﬂgH‘ o

nents are. 1nd1cated in the syllabus of the Electr1cal Assoclatlon for WOmen.:;f‘f:fa,?f”ﬁ”ff;f‘f57




fﬂThe toplc 'Electrlc c1rcu1ts' should be covered f1rst.:_.

"~ffgSYLLABus

**fﬁﬁ8;i LLECTRONICS

;The purpose of ths t0plc 1s to prov1de an undcrstandlng of Padl“ﬁ" ,,;

LXPLANATORY NOTES

' SUGGESTED PH

-t%‘?;;ﬁi)io"

. ‘their uses _W:f

gxhtibéﬁcéiaﬁgngidfauszfké&isefohmfsfi.@f(segfiziéctfigfCi}cﬁips?)-?j?*“ﬁ’

Resistors and -

K

(1) Examlnatlon
Colour code._

(11) Voltage,’
-‘division by

res1stors. o

w.fﬂ(iii)v Variable

(3)

: voltage. o
i

(1v) Rheostats.:mf

Capac1tors and

rithelr uses, -

:"evf(l) Constructlons'fsz
' :and,tYPeS:fV_f~’"

“7:”f,F(ii). Storage of

ﬂv>charge.~h SRERI

RE h1111 TBL

'v01ass1flcat10n of components. R

fSymbol., Dispiay colour Code. Explaln e
. use and 'preferred' values. Tolerances -,“
Cowfw types have value prlnted. '

H'jUsejradlo-types,'Epi

.. Give symbol Use‘e.g.,TKliw/ﬁj3tmatt-“'a
"jradlo types. ~Open to show action. -« ..

Use 11nearvztype'4: S

G1ve symbols.- Open a block-paper 7abm"

“type to show. constructlon. Emphas1se
u‘polarlty of electrolytlcs., Draw. A

‘attention to the units marked on them, ..

JffDiéméﬁtléféiﬁTééf?

hf}Radio carbon: types

=prwo res1stors in ¢
‘,across each., ~1*<

ﬁ",‘,»'_'Measure voltacre 11
‘;sllder 1s moved.fﬁ

> }100 ohm pot.,1n 8¢

0 25 ohm w1th 3V.

 Various types inc

:fkingharge 10 000 uF €
e :{g6v bulb.’ L




- 18 LLECTRON ICS

’ould be covered flrst. ” f5

}-..XPLANATORY NOTES

o provxde an understandlng of radlo receotlon;fry

' SUGGESTED PRACTICAL woRk ~

"Diaplayocoloﬂr:code.‘ Explain 7.n;:,‘: P

1 'preferred' values. Tolerances»-
nes havc value prlnted.,

xlcatlon of components. o

alo types. S ‘,P-aTTwo re51stors in aerles._'Measure_voltages?T'f’ S
O T S T C EURUE across each . e

?mbol.“Use e.g. 1K(1u/w 3 watt ,";‘*'th ‘P;;:Measure voltage from sllder to one end as
Cl ;,.sllder 1s moved.- :

types.. Open to show actlon.vz, o

ear type. R

Emools.- Open a block-paper ;g“ 3 }fftnf‘Di

" show” construction, . Empha51se o
.y of ‘electrolytics. Draw == - S
;on to the unlts marked on them.;~‘

ohn's Lai (“s"e'e 'Electn.c Circuits') P Dismantls old sets.

,Radio_carbonftypea;'&;f%,'1_wattttypésj.Q

“Various types including air-spaced variable. . ..

'f:Charge 10 OOO uP 6V electrolytlc through

3100 ohm pot. in. serles w1th 6V bulb or f_57
. 10- 25 ohm with. 3v. | L




SYLLABUS© . . EXPLANATORY NOTES @

L#Charge capac1t01
‘*ary battery;and

2}5000 uF Cape01to

' (iii)" Photoflash ' . Flash Photography .-~ .- . . - T 8" f15v charglng 250
T L AR S e ot Switch and photo
’fhecapa01tor.‘_b.¢3ﬁ
R R _ : . S e e
. (iv) “Electronic . - ‘Demonstrate use as external time- S jtﬁfo~f1kf)rcqlstor, Im
‘ Cor IR .'baoe for C R.O.v'n_ Sl series with: vaﬂ1<

' oo ~;f§1, T 250V DC supply.

o(v) AC.on ﬂ,;Use 0. 1, 4 and 8 uP block paperticg'-[ﬂ ;_]‘:mev*;Audlo osc1llator

" capacitors. - ’types. s . ot a9 Useries with 6V by

capagiitorse e e e L ”"~“capac1tor.. WOrk
vllghts.

. "‘_.'Whlte' V.L.F. h

v , " meter (10mA) w1u

' ' - S . f.capa01tor. :
(4) Inductors andj*if s C e
thelr uses.n.[ff“ :

N :‘ .

(1) DC on-. }f{ e Core in and out (Westmlnster 'C'»- . T,DC to Unllab L/B
vflnductors': o !‘ cores). e e e N
el Sl T T e e e ‘._."fS;z'Audlo osc1llator
- j?(ii) AC on BRI T Vl '3¢’ _m.§fjg_jeunEf”F SRR f:fv*":'ﬂf1;w7°°11 (Unllab) w1

f;;‘grygij;;” e?,i,
S % White! VLLLF. g
. with Unilab coil

RL 41111 TBL 'f’ géfg..‘:u,,.:.,




'V"f'SUCGESTED?PRACTICAL?WORKff;waic o

Photography

)r C R O

_.t%WCharge capac1tors from 1 to h uF ’rom 1;
- ldry battery and. dlscharge through
"mlcroampere meter. ifa' o

3:L1ft ZOg:wt,u51ng electrlc motor 2) volt ff"
’gLSOOO uF Capa01tor. Sy S

'“15V charglng 250 w through 3 3k r3515t°r'rd*t;
: -:capa01tor. -
”f.ﬁk(lre51stor, Imf)rheostat (11near POt) in

. series with various capacitors fed:from . «3;d;* ;;‘"{5 R
250V DC supply. 11OV neon across capac1tor.“afj_j“5d FEE

-trate use’ as extcrnal t1me—_$'3

Tt L+ 'anai 8 uF Vlock paper

“‘ff'Whlte' v, L F. hand—wound generator and
.~ ‘meter (10mA) w1th 50 uF electrolytlc
-'capa01tor.J-. : o

.ndaﬁdsout;(WestﬁihStopf!Cf;f“ij'" :-jDC to Un11ab L/B 0011 & core, via 6V bulb.fV;L':Q

dﬁ?VAudlo osc111ator output fed’ via 6V bulb toio‘*tfl}}.‘.
-7 _coil (Unilab) with cores in and out ‘Work . . o
v'*‘jup from 15 Hz.q ;ffx,._ ' ' o
.ildlb"Whlte' V. L F. generator and meter (10mA) EER
g;g;wlth Unllab 0011 and ‘core: (5000 turn)-;gj”;“”

; 150 o

Switch and photoflash bulb 1n series acros”

.”jAudlo 050111ator low 1mpedance output in”
.. - series with 6V bulb and: several values. of L
~ ‘capacitor. WOrk up from 15 Hz t111 bulb RO
- lightse! " o : R P A




U EXPLANATORY NOWES©

. susessTep

f (5)i’oLmL~u0NduCt0r v
'”"?Tidlode Ch '

L .carcult

(11) Dlode 1n AC 7if1“~’{lfff

.“i_(6) AC to o

» "v[j(l) Capac1tor _
: smoothlng o

o f'(7)?fTuned C1rcu1t |

© Series

/resonance . - .

'ﬁ(8)f1RédioQaVe54 

‘(i)T;Nature of

*-.»’radlowaves SN

;jf(ii)' Rectlflcatlon'
v J'ﬁor detection’
77:bY;d19deq,_f_f7

'  ( ) Constructlon of
‘ M/W band RX

““';( i) Dlode in DCin o

- (9) Badio reccption

Se low vo]tabe type Cige 0A81. Show

‘i“ h1gh V°1L“ge high pover type euge BY100. f}?ﬂ&f"'

: ﬁOpcn up l/V power. pack to show rectlfler._u
- n.and capac1tor smoothlng. : : o

' Acceptor c1rcu1t. Try different values
'pf L and C and relate to audlo output.vf,

 Diagram 2 (transistorised R.F. oscillator). =~

vInstruct 1n solderlng u 1ng re51n '
-aCOred solder. e . G

LIV dry battery

“Q]RévefSerblaritﬂ

; .L! Vc a CQ to‘dlf
“'U~Connect osc11lo

7;JSee dlagram 1'

"Try various valt
~ (load). - Use osd

J

"Vodulated RF oS

L 'recelver.i Vary

~ “B/D

o ReFd- outputs.aj

~“with earphone al
‘;;;osc11105cope re]

Connect earphon<

5  Deta11s agq c1r<




" EXPLANATORY NOLES . . 0 SUGGESTED PRACTICAL WORK .

low volLabc LJPe'c.g.-OA61 o bhow '?sfy,f" ffSl"fl“v dry baLtcry buTb ann dloan lnaﬁfr Lu.‘{;
“gh volLage hl&h power type e. g.;BY100. ;::ﬁy;;; f-,,Revcrse polarlty.n. v AT

'f:vS?:;L V. a.c.zto dlode and bulb in sezle;.3f  :
' "1;Connect osc1llobcope acro 55 10ad. RIS

xen up L/V power pack to ehow rectlfler , -8 fTry varlous values of C connecLed acros s‘“
.d capac1tor smoothlng.‘eg S (1oad) Use QSC411°5C°PG- BT

- \\<\

L : . - } ‘ L i - . \“\--‘-':‘ ; :',*;--,;
«ceptor c1rcu1t ‘Try different values =~ " - § See diagram 1.
» L and C, and relate to 1ud10 output. ' L R

iagrahja:(transisfefiéed R;F.‘eacillafor), E‘-ef'DfnvMOdulated Rr[oséiilataf.v:Tuné'ih en;a;ﬂfzf">
T S LR Co };_receiver. Vary A. F. and R F., SRR

T“'R/D'Connect earphone dlrectly to the- A JFo and

LU RGN outputs.‘ Now-insert diode in series’
" with earphone and. repeat.u Repeat. but w1th
nj: o¢c111oscope replac1ng earphone.,“ -

ustruct in solderlng us:ng reqln SRR X Deta;ls_and~c;rcu1t_see;d;agram_B.zi-uv:vu"
Jred solder.~1{_, . S ﬁse“:: i :““l‘fl .1,‘~>f"fﬂ; N f¥7' 'j;,‘[;-»_fﬂfﬁ DL
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DY ]l- JABUS

 EXPLANATORY NOTES . =~

fﬁfSLructur
 ffAction
Current ampll-

flcatlon.,

Heat sen51- 
t1v1ty.

*Photo-_ ,
transistor.:

Crybta*.rﬂdelver-»'
“with one tran-’

 sistor amplifier.

‘fi(i)‘JCohsfructi°ﬁ .“

(12) Two-tran51stor
- mpllfler._

i,(l) Constructlon R

PAruiitex: provided by enic [RERN

o Glversymbol,. . -
_‘and appcarancc..; T

Precaution when. oolaerlng 1nto ClPCUltb. R

Use pllcrs as hoat sink.

»Light.meters,‘

,'The tran51stor 1aféétihgba5fala;c;
‘fampllfler. : S I s

.,These ampllflers can follow fhgldiodefi.7f
- in the’ crystal recelver. EER




SUGGESTLD PRACTLCAL lORK

i soldering.
rat sinkq

into circuits,”

Sce dlagram by
See dlagram b.

Peét_watér to 60.C only.

‘Sce’ dlagram 9.»_.

“Expose: to room ]ight 11t match‘ electrl
-1lght.4 Explore spectrum of ‘white 11ght'

- produced from. proaector wlth heat’fllter
rcmoved.”?Detect 1nfra-red.‘ Warm”bundle ;
of wire gauze and ‘hold: near'photo”tran51stor
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C on prete of kowlbard sip
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