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(la.)
Alternative

Course,
Elementary

Science
(Class-subject).

Any
oneof

the
following

alternative
coursesmaybe

chosen
in
schools
in
which
the

same
subject
is
not

taken
up
as
a

specific
subject.
The

coursesshould
be
taught
throughout
the
school
by

meansof
conversational
object-

lessons
in
the
lower
standards,
and

more
systematic
instruction
with
the
aid
of
text-books
in
the

higher
standards.

The
object-lessons
given
in
Standards
I.
and
11,

should
include,
in
mechanics,

botany,
and
physics,

somelessons
onthe

phenomena
-of
natureand
of

commonlife;
in

physiology,
onthe

external
structure

and
habits
of

animals
;.

in

agriculture,
on

food-substances,
familiar

animals,
aud

commonplants;
in
domestic
economy,on

the
principal

substances
used
for
food
and
for
clothing.
Specimens
of
afew

such
topics
are

given.

If
two
standards
are
grouped
together,

the
portion

given
to
the
lower
standard
maybe

taken
one
year,and

that
assigned
to
the
higher
standard
in
the
next

year,in
caseswhere

this
is

practicable
and
consistent
with
the

relation

between
the
two

portions;
or,the

two
portions
maybe
taken
in
outline
one
year,and
morefully
in
the

next
year.

It
is
intended
that
the
instruction
in

elementary
science
shall
be
given
mainly
by

experiment
and
illustration.
If
these
subjects
are
taught
by

definition
and

verbal
description,
instead
of
by
making
the
children
exercise
their

own
powersof
observation,
they
will
be
worthless
as
meansof

education.
The
examinations
by
the

Inspectors
will
be

directed
soas
to

elicit
from
the

scholars,
asfar
as

possible
in
their

own
language,
the
ideas
they
have
formed

of
what
they
have

seen.
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Standards
I.
and
II.

Standard
III.

Standard
IV.

Standard
V.

Standard
VI.

Standard
VII.

Course
A.
Mechanics...Thirty

object-lessons,
e.p.t —~A

pair
of
scales.
A

pair
of

bellows.
A
hammer.
A

clock.
Carriage-
wheel.

Building
of
ahouse.

Iron

and
steel.
Gold.

Thirty
object-lessons
illustrat-

ing
matter
in
three

states:

solids,
liquids,
and

gases.
The
mechanical

properties
|

peculiar
to
each
state,
j

Matter
is

porous,com-

pressible,
elastic

Measurement
as

practised
by
the
mechanic.
Mea-

sures
of

length,
time,

velocity,
and

space.
Matter
in
motion.
The
weight

of
a

body,
its
inertia
and

momentum.
The
lever;
the
wheel
and
axle

pulleys;
the
inclined

place;

the
wedge;
the

screw.
The

parallelogram
of

velocities.
The

parallelogram
of
forces.

Examples
commonly
met
with

illustrating
the
mechanical

powers. The
general

arrangement
of
the

nervoussystem.
The
proper-

ties
of
nerve.Sensation.

GourseB.
AnimalPhysio-
Thirty

object-lessons,
e.g.,on

the
external
structure

and
the
habits
of
commonanimals.

Thirty
object-lessons
illustrat-
!

ing
the
build
of
the
human

body.

Names
and

j>ositious
of
the

chief
internal
organsof

the
human
body.

The
properties
of
muscle.

The
mechanism
of
the

principal
movements
of

the
limbs
and
of
the
body

asa
whole.

The
formation
of

different
kinds
of
fruits.
Cells
and

vessels.

The
organs

and
functions

of

alimentation,
circulation,

and
respiration.

The
use

and
abuse
of
foods

and
drinks.Functions

of
the

root,
leaves,

and
different

parts
of
the

flower.
Food
of

plants,
and

mannerin
which
a

plant

grows.Propagation.
Cuttings.
Bud-

ding.
Grafting.

Layering.

Course
C.

Botany

Thirty
object-lessons,
e.g.,—

Tea.
Sugar.
Coffee.
Cabbage.

Carrot.
Potato.

Thirty
object-lessons
illustrat-

ing
characters
of
the

root,

stem,
and
leaves
of
a

plant,

illustrated
by

common
flowering-plants.Thirty

object-lessons
illustrat-

ing
seeds
and
their

require-

ments.
Nature
and

compo-

sition
of
soils.

Characters
of
the
parts
of
\

the
flower,
illustrated
by
j

common
flowering-plants,
i

The
characters
of
the
larger

groups
and
most
important

families
of

flowering-plants.

The
comparison
of
a

fern
and

a
mosswith
a

flowering-plant.
Branch-
and

root-pruning.
Fruit,

flower,
and
vegetable

culture.

Fungus
and
insect

pests.

Course
C.

Horticulture...
Thirty
object-lessons
on

common
garden-plants,
!

tools,
watering,

effect
of

frost
and
heat.

Nature
and
functions
;

of
roots.

Stems
and
j

branches.
Leaves.

Buds
and
tubers.

Flowers
and
fruit.
Operations

connected
with
the
land.

Preparation
of
seed-bed.

Potting
and

planting.
The

principles
regulating

the
moreor

less
perfect

supply
of

plant-food.

Course
T>.

Principles
"of

Agriculture

Thirty
object-lessons,
e.g.,—

The
usefulness
of
the
various

animals
kept

ona
|

farm,
and

how
they
repay

kindness
and

care.

Bees.
Earth-worms.
A
grain
of
wheat.
Hay.

Work
in
a

forge.
The
work
to
be
done
ona

farm
in

the
different

seasons.
Gardening.
Garden
tools.

J

Thirty
object-lessons
on

familiar
objects,
e.g.,
of

the
inorganic
world.

Thirty
object-lessons
illustrat-

ing
the
supply
of

plant-food

in
the
soil.

The
necessity
for
cultiva-

tion,
and
the
circum-

stances
making
tillage

more,orless
effective.

Manures
as

supplemental
sourcesof

plant-food,
and

recapitulation
of
the
course

for
Standard
V.

The
principles

regulating
the

growth
of

crops,and
the
varia-

tion
in
their
yield
and

quality.

Course
E.

Chemistry...Thirty
object-lessons

illustrat-
ing

properties
of
the

common
gases,such

as
oxygen,

hydro-

gen,
nitrogen,
and

chlorine.
The
chemical
character

and
constituents
of
pure

air,
and
the

nature
of

the
impurities
sometimes

found
in
it.

Effects
of
heat

on
solids,

liquids,
and

gases.
Ex-

pansion
by
heat.
The

thermometer. Attraction
of
light
bodies

by
rubbed

sealing-wax

and
glass.

Experimental
proof
that
there
aretwo

forms
of

electricity.
At-

traction
and

repulsion.
Metre,
its
subdivisions.

Addition
and
subtraction

of

lengths
containing

them.
Results
to
be

recorded
in
columns
as

in
Standard
III.
The

grammeand
its
subdivi-

sions
treated
similarly.

Application
of

above
to

numbers
generally.

The
chemical
character

and
constituents
of
pure

water,
and
the
nature
of

the
impurities
sometimes

found
in
it.Propagation

of
light.
In-

tensity,
shadows.

Reflec-

tion,
mirrors,

refraction,
lenses. Gold-leaf

electroscope.
\

Construction
of
elect
ro-

!

phorus,
electrical
ma-

chines,
and
leyden-jar.

The
properties
of
carbon,
and

its
chief

inorganic
com-

pounds.
Non-metallic
bodies.

Metallic
bodies.

Combination
by
weight
and
volume.
The

use
of

symbols
and
chemical

formulae.

Course
F.

Sound,
Light,

and
Heat

Thirty
object-lessons,
e.g., —Bell.

Trumpet.
Tuning-fork.
Sunlight.

Primary

colours.
Candle.
A
fire.

Boiling
water.

Red-hot

poker. Thirty
object-lessons,
e.g., —Amber.

Glass.
Sealing-wax,

Thirty
object-lessons
illustrat-

ing
the

three
modes
in
which

heat
maybe

conveyed
from

place
to
place.

Thirty
object-lessons

illustrat-
ing

attraction,
repulsion,
and

polarity,
as

illustrated
by
the

magnet.
Mariners'

compass.

Elementary
explanation
of
the

microscope,
camera-obscura,

and
magic-lantern.

Reflect-

ing
and

refracting
telescopes.

Voltaic
battery
and
notions
of

a
current.

'Magnetic
effect

I

of
a

current.
Galvanometer.
I

Electro-magnets.
Propagation
of
sound.

Elemen-

tary
notions
of
vibrations
and

waves.
Reflection
of
sound,

echoes. Terrestrial
magnetism.
Chemi-

cal
effect
of
a

current.
Elec-

trolysis.
Induced
currents.
The

electric
telegraph.

Course
G.

Magnetism
and

Electricity
Course
H.

Experimental
Arithmetic,

Physics,

and
Chemistry.

N.B.
—Instruction
in
this

subject
should
be
ex-

perimental,
the
experi-

ments
being
carried
out

by
the
scholars.

Thirty
object -lessons

illustrating
addition,
sub-

traction,
multiplication,
and
division
of

whole

numbers
experimentally

ascertained
by

measure-

ment
of
lines
in
inches
and
centimetres,
the

number
of

squaresin
a
given
areaof

squared

paperascertained
by

counting.

Thirty
object-lessons
illustrat-

!

ing
decimals.

Inch
and
centi-

metre
rulers
to
be
used,
the

inches
and
centimetres
being

divided
into
ten
parts.
Addi-

tion
andsubtraction,thesame

method
to
be
used
as
in

Standards
I,
and
II.

Results

in
each
caseto
be

recorded
in

columns.
Multiplication
and

division
of

above
by
whole

numbers.

Measurement
of

length,

area,
volume,
and
weight.

English
and

French
sys-

tems,
relative

"weights
of

liquids
and
solids.

Float-

ing
bodies.

Barometer. Thermometers,
graphic

representation.'Distillation.
Filtration.

Eva-

i

poration.
Wet-
and

dry-bulb

i

thermometer.
Solubility.

The
heat
unit.
Heat
capacity.

Latent
heat.
Substances

burnt
in
air,
such
as
coal,

sugar,
&c;
also
metals,
such

as
iron,

copper,&c.
Investi-

gation
into
the
increase
in

weight
of
certain
metals

wheu
burnt.
Rusting
of
iron.

Candle,
phosphorus,

sulphur

burnt
in
air
confined

over

water.
Active
and
inactive

parts
of
air.

Composition
of

air.

Dilute
acids
on

zinc
and
iron.

Inflammable
air
and
the
forma.-

tion
of
water
therefrom.
In-

flammable
air

overheated
red-

lead.
Composition
of
water.

Steam
overheated

iron
filings.

Chalk
and
lime,
their
proper-

ties.
Heat
and
acids
on

chalk,

limestones,
&c.
Chalk=lime

+
chalk-gas.
Chalk-gas

onlime

and
lime-water.
Chalk-gas
in

the
air.
Mortar.
Hardness
of

water.
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